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”Reclamation is far more complicated than
quantitative considerations such as drainage, heavy
metal contamination and erosion. More difficult to
discern are the creative, ethical, aesthetic, spatial,
temporal, naturalistic and philosophical effects
of reclamation.”

–Alan Berger,
		
[Reclaiming the American West]
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Objective //
Engineered Landscapes
Demonstrating how industrial landscapes
might be integrated into public lands by
tapping into the unused linear corridors or
Right-of-Way, carved out for the
Energy East Pipeline.
Can landscape heal itself? Has
industrialization hindered nature’s resiliency?
Can landscape and communities be reconciled by
transforming industrial sites into farmland, forests
and building land by removing any and all traces of
the industrial past? Is this the best way to amend
the landscape and its people? Can landscape give
autonomy to the people that inhabit it? Landscape
remediation is practiced to allow nature to
invade but also attempts to minimize/neutralize
contamination of industrial sites, and clear areas
to allow for this return. In addition to this, can
landscape architects create new, usable areas
within these spaces? Not to wipe away its presence,
not to work with it, but instead to understand it.
Understand it not to remediate it, but instead to
offset disturbance and contamination.
The natural gas and oil industry creates
disturbances that continually overlap and engage
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with social, cultural, human, and non-human

architects can stop the cycle of contamination,

systems. How can these disturbances be anticipated

mitigation and remediation and design landscapes of

and compensated for in the landscape? What

agency and evolution in the face of industrialization.

physical and social disturbances are caused by the

The outcome of this practicum is the design of an

growing natural gas and oil industry in the prairies?

engineered landscape that can anticipate, reveal

How can landscape architects better predict,

and compensate for disturbances brought on by the

mitigate and offset these disturbances in practice?

Energy East Pipeline on local ecologies

Can the unused linear corridors or pipeline right-of-

and communities.

way for the Energy East Pipeline become a catalyst

This practicum makes an argument for the

for social/community empowerment and

increased consideration of qualitative values in

ecological resilience?

contemporary landscape mitigation practice. The

This study reveals further opportunities to

increased focus on qualitative values in landscape

develop the potential role of landscape architects in

mitigation combined with the provision of facilities

landscape mitigation and remediation on industrial

and landscapes necessary to build knowledge, skills

landscapes. This involves moving away from

and resources will result in landscapes and spaces

traditional mitigation and remediation practices as

that facilitate the empowerment of communities as

outlined in EA that treats ecological, social, socio-

stewards of the environment in the face of globalized

economic and visual factors as separate. Instead,

industrialization and decreased federal/provincial

this study posits that this industrialized landscape

funding. This approach dismantles the conventional

be seen as an “engineered landscape”. One that,

practice of industrial take over, mitigation/sacrifice,

although, partly “unnatural” still must be considered

and remediation in industrialization, to create new

of nature as it is part of the system. This practicum

landscapes equipped to predict, monitor, heal and

will make an argument for a collective consideration

act instead.

of these factors where adverse effects are treated
as a system of disturbances rather than temporary
occurrences. With this new perspective, landscape
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“It is no longer acceptable in the 21st Century
for people to abdicate their responsibility for
the future. And, there is a willingness to create
new landscapes and a need to rebalance social,
economic, and ecological concerns. Indeed, a
diverse, multifunctional landscape infrastructure is
the only means of providing the solid basis required
for the local economy and the best prospects for
the local people. Therefore a sustained process of
redevelopment is also an investment in the future
which generates added value.”

– Rolf Kuhn,
		
[Designing New Landscapes]
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Environmental Impact Assessment //
Introduction To EA & Its Significance To
Landscapes Of Infrastructure
The first chapter of this document

for visual, cultural, and aesthetic factors in

is dedicated to the exploration of existing

Environmental Impact Assessment. The illustrated

Environmental Impact Assessment and/or

shortcomings of EA Acts in Canada reveal further

Environmental Assessment practice in Canada

opportunities to develop the role of landscape

both federally and provincially. The following pages

architects in conducting EIA, and developing

include excerpts taken from the LARC 7400 Topics

contextually based mitigation landscapes that

Course completed in Winter 2015. The course was a

consider the systematic and long-term disturbances

critical examination of an individual topical study of

of industrial projects on the environment. Often,

relevance to contemporary landscape architectural

these long-term disturbances are social and cultural

practice. The research topic was:

in nature. Opportunities exist to further develop

An examination of the structure and responsibilities

mitigation and remediation work that offset impacts

for the implementation of Environmental Impact

on landscapes of infrastructure and surrounding

Legislation in Canada, with particular emphasis on:

communities.

a) Environmental Impact Assessments in the

The following document is intended to

Prairie Provinces

provide a comprehensive understanding of the

b) Provisions and/or opportunities within the

work being done by landscape architects in Canada

legislation for mitigation of the impacts

within the natural gas and oil industry. Then from

on the landscape infrastructure for energy

this research, it proposes further development of

transportation movement and storage.

contextual and deliberative mitigation landscapes,

This coursework laid the foundations for practicum

that consider both qualitative and quantitative

inquiry as it revealed the lack of consideration

ideals, to design resilient landscapes that can absorb

Abdulrehman, Saira. Landscape Architecture and Environmental Impact Studies in
Canada. LARC 7400, Topics in Landscape Architecture. May 2015.

and offset immediate and long-term adverse effects.

ENVIRONMENTAL IMPACT ASSESSMENT | INTRODUCTION
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What Is EIA //
EIA offers a framework, much like
the United Nations, that exists to encourage
international cooperation. Its laws exist to set
a standard for environmental stewardship in
a world of expanding industrial economy and
local environmental change. The UK Institute of
Environmental Assessment defines Environmental
Impact Assessment as:

“The process of identifying, predicting,
evaluating and mitigating the biophysical
(air, water, land plants and animals), human
environment (culture, health, community
sustainability, employment, financial matters)
social and other relevant effects of development
proposals prior to major decisions and
commitments being made.”1
This definition is widely accepted and
adopted by 191 of 193 UN members that have
both signed and implemented legislation that
refers to Environmental Impact Assessment.2
1 The UK Institute of Environmental Assessment. IEMA. http://www.iema.net/.
2 Noble, Bram F. Introduction to Environmental Impact Assessment: A Guide to
Principles and Practice. 3rd ed. Don Mills, Ontario: Oxford University Press, 2015. P. 2.
3 Noble, Bram F. Introduction to Environmental Impact Assessment: A Guide to
Principles and Practice. 3rd ed. Don Mills, Ontario: Oxford University Press, 2015. P. 6.
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That being said, there exist conflicting opinions in

community participation, “In practice, swaying

the global community on the theoretical basis of

from one to the other depending on the particular

Environmental Impact Assessment. The extent to

political, project, or local context of application.”4

which Environmental Assessment is adopted into

By the time Canada established The Canadian

laws differs from nation to nation. EIA originated

Environmental Assessment Act, 2012, regional

in the 1960s with The National Environmental

issues and the theoretical/conceptual review of EA

Policy Act in the United States, stemming from

had long ended. In Gibson’s 2012 Impact Assessment

the environmental idealism of the time. Some

and Project Appraisal, he notes that the new Act in

countries believe that EIA is far too rationalist

Canada, “...retreats from almost all of the reasonable

and scientific, arguing that the EIA should be

expectations for assessment regime design,”5

used as a tool, “... to empower stakeholders and

highlighting the weakening of Environmental

promote an egalitarian society, with a strong green

Stewardship in the face of economic growth.

interpretation of sustainability: the EIA must be

Since the early 2000s there has been a global

deliberative, promote social justice and help to

skepticism as to whether existing Environmental

realize community self-governance.”3 Alternatively,

Impact Assessment is effective in contributing to

many argue that EIA requires a scientific approach

“better” decision-making, a sentiment echoed by

in order to be credible. Environmental Impact

environmental practitioners in Finland and Russia.6

Assessment in Canada actually reflects neither of
these perspectives, but instead operates under the
basis of providing information and encouraging
4 Ibid.
5 Gibson RB 2012. In full Retreat: the Canadian Government’s New
Environmental Assessment Law Undoes Decades of Progress. Impact
Assessment and Project Appraisal, 30 (3), 179-188.
6 Noble, Bram, and Kevin Hanna. “Northern Environmental Assessment: A
Gap Analysis and Research Agenda.” Resources and Sustainable Development
in the Arctic. [ http://yukonresearch.yukoncollege.yk.ca/resda/wp-content/
uploads/sites/2/2013/09/5-ReSDA-EA-Gap-Analysis-Noble-et-al3.pdf/.]
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Environmental Assessment In The
Prairie Provinces //
In one generation, the Prairies have seen
fragmentation of the landscape, economy, people
and cultural identity due to the rapid growth of the
oil industry in this region. The rapidly expanding
cities in Alberta, Saskatchewan and Manitoba
are supported by landscapes of industry, from
which they are largely disconnected. The rurality
of these landscapes in Canada further alienates
them from the broader urban populations, who
do not see the rapidly industrializing landscapes
struggling to accommodate the globalization of
its resources. Natural gas and oil has dominated
large-scale development projects and has had the
greatest influence on the national economy. Modern
resource extraction in the prairies maintains a
‘wild-west’ attitude, which has resulted in fractured
and spatially uneven enclave economies,7 social
transformations, and urban development that
is commonly associated with globalization. As
the supply chains continue to elongate in global
resources, society becomes further removed from its
landscape and its resources. The Prairies are unique
7 Bridge Gavin. Landscapes of Energy. Cambridge, MA: Harvard U Graduate School of
Design, 2009. P. 46.
8 Hanna, Kevin S. Environmental Impact Assessment: Practice and Participation. Don
Mills, Ont.: Oxford University Press, 2005. P.319.
9 Ibid.
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economically because of their geographic location at

a region is not addressed collectively in any formal

the center of the continent. Manitoba in particular

Act except in Alberta’s provincial EA.8

(the keystone province) is a place that has always

The Environmental Protection and

been a hub for trade routes, in constant transition

Enhancement Act (1993) in Alberta, “...addresses

and in flux and movement since the original First

only physical undertakings deemed to entail large

Nations settlement. Over time, this has resulted

environmental risks.”9 That being said, should

in extensive transportation infrastructure first

a project be deemed at risk for large adverse

established by the agricultural industry with grain

environmental effects, the project proponent is

elevators and freight rail, and more contemporary

responsible for evaluating a cumulative impact

infrastructure of natural gas pipelines, holding

assessment10 as part of the EA – a consideration

tanks, and compression stations. These

not entrenched provincially in Saskatchewan or

interprovincial and international infrastructural

Manitoba EA. The tar sands in Alberta have seen

projects are reviewed through the federal EIA

efforts to examine regional environmental effects

system and must develop mitigation strategies to

through the formation of the Cumulative Effects

comply with provincial licensing. One project can

Management Association (2000), “...the initiative

have many subcontracts outside of federal EIA and

involves industry, government, environment/

provincial EA in an effort to build a stronger case,

conservation, and Aboriginal groups, providing

to ensure project approval. This includes landscape

a unique example of a coordinated and ongoing

architects and/or environmental consultants and

approach for addressing cumulative impacts in

firms. The magnitude of all development projects in

contrast to the ad hoc mechanisms that tend to be

10 Cumulative Impact Assessment is an assessment of ‘cumulative effects’
defined as the combined effects of the proposed project and other activities
that are occurring or may be reasonably expected to occur in the subject area.
The obligation to account for cumulative impacts is a notable strength in
the Alberta system. [ Hanna, Kevin S. Environmental Impact Assessment:
Practice and Participation. Don Mills, Ont.: Oxford University Press, 2005.
P. 328.]
11 Hanna, Kevin S. Environmental Impact Assessment: Practice and
Participation. Don Mills, Ont.: Oxford University Press, 2005. P. 329.
12 Ibid.
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Many rural landscapes in the prairies are not seen or experienced by urban dwellers,
except for highway travellers. These landscapes are used by local communities,
industrial workers, and recreational users. This image shows recreational vehicles
at a camping ground near Estevan, Saskatchewan in Spring 2015.

more common.”11 Alberta’s EA process is relatively

Provinces. A collective impact assessment in the

linear if a project is not deemed significantly risky.

Prairies considers the overall biophysical effects of

This reveals a problem with resource development

rapid industrial growth, inclusive of transportation

federally in that since the expedited process of EIA

corridors and associated infrastructure, and

was established, those projects that do not require

considers potential social, cultural and visual

formal EIA are not considered, though they still

impacts. If natural gas and oil infrastructure is

interact in a cumulative manner with other activities

to make up the majority of the landscape in the

in defined areas. Integrated Resource Planning in

Prairies, then landscape architects must consider

Alberta was established as an additional provincial

this industry as fundamental to the context of this

agency, to provide a venue to address/define an

region and implement design strategies that not only

overall vision for use of public lands.13 This reveals

mitigate, but that can also absorb/accommodate this

a critical opportunity for landscape architects

ever-growing industry - an engineered landscape.

in impact prediction and landscape mitigation

This becomes significant and interesting when

that considers a broader context. Environmental

considering the role of landscape architects in

Impact prediction and mitigation strategies in

mediating the localized effects of a proposed project

EIA are currently treated as separate, as they are

with broader quantitative implications.

12

screened and developed on a project-by-project
basis. This method results in fragmented analysis

- Are quantitative ideals such as social justice and

and limited designs that lack the consideration of

community empowerment possible to regulate?

collective impact and a greater understanding

- What does a landscape of mediation look like?

of infrastructure and networks. This broader

- Are mitigation and/or remediation the best/

understanding becomes increasingly important

only solutions? Do below ground pipelines have

in the context of rapid development in the Prairie

significant cultural and social adverse effects?

14

- How can we integrate industrial landscapes into
13 Oswald Dias and Brian Chinery. 1994. Addressing. Cumulative Effects in Alberta:
The Role of Integrated Resource Planning.
14 Hanna, Kevin S. Environmental Impact Assessment: Practice and Participation. Don
Mills, Ont.: Oxford University Press, 2005. P. 311.

public lands?

QUALITATIVE V. QUANTITATIVE IDEALS

19

20

LANDSCAPE ARCHITECTS + EIA
Case Studies [analysis]
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1 SaskPower Shand Greenhouse:
Estevan, Saskatchewan
Trees, grasses and shrubs are grown for
remediation of surrounding industrial landscapes
including mines and drag lines.
July, 2014
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1 Landscape Visualization + Geodesign/Geoplanning //
Contemporary engagement of landscape
architecture in Environmental Impact Assessment
involves visualizing and communicating baseline
data as a preparation for development of strategies
to prevent or mitigate adverse environmental
effects. Landscape Visualization integrates twodimensional capabilities of GIS and 3D CAD
technology, in order to manipulate landforms
digitally, and to apply this method to landscape
planning. This skill becomes valuable in impact
prediction in Environmental Impact Assessment
for resource development projects however, “…
they can be expensive to generate and may
require a considerable amount of expertise
to operate.”1 Contemporary engagement with
landscape architecture and EIA in Canada involves
stakeholders engaging firms to generate these
diagrams, requiring forethought and foresight
about potential implications of a proposed
development project. This becomes a critical tool
in public consultation, contributing to clear graphic
1 Ervin, Stephen M., and Hope H. Hasbrouck. Landscape Modeling: Digital Techniques
for Landscape Visualization. New York: McGraw-Hill, 200.
2 Hanna, Kevin S. Environmental Impact Assessment: Practice and Participation. Don
Mills, Ont.: Oxford University Press, 2005. P. 49.
3 Noble, Bram F. Introduction to Environmental Impact Assessment: A Guide to
Principles and Practice. 3rd ed. Don Mills, Ontario: Oxford University Press,
2015. P. 118.
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communication of the breadth of the work being

in visualization and impact prediction. The Clean

proposed. Landscape architects are often engaged

Environment Commission was established under

in this aspect of Environmental Impact Assessment

The Environment Act (1988) to provide a platform

with modeling and prediction at the center of this

for public participation in decision making in

work. As noted by professor of sustainability and

matters relating to the Environment in Manitoba.4

geography, Kevin Hanna, modeling is a logical

Additionally, the CEC reviews most Environmental

extension of networks and attempts to model

Impact Assessments going through the province,

interactions and varied orders of impacts ; they are,

and provides recommendations to the Conservation

“...simplified representations of the systems under

Minister in reference to Environmental issues and

investigations, they make explicit assumptions

licensing. Because the CEC is a strong advocate

regarding the behaviour of the system.”3 Landscape

for public information and participation5 in these

architects are commonly engaged in visualization

decisions, the use of graphics and visualization

under EIAs conducted under the Canadian Oil

has been steadily increasing since its inception.

and Gas Operations Act, for the development of

The application of digital modeling techniques by

interprovincial and intercontinental pipelines and

landscape architects in large-scale visualization

associated infrastructure. It is not required by

and simulation has resulted in a growth of

federal law for companies to include visualization

regional landscape planning, with Geodesign or

in their proposals however this engagement is

Geoplanning being embraced by Canadian landscape

increasing in popularity as it provides a practical

architects. The use of Geodesign and Geoplanning

communication tool. Manitoba’s Clean Environment

has positioned landscape architects as generalist

Commission in particular, has been known to

advisors (both technical and environmental),

oblige developers to conduct Regional Cumulative

monitors and managers of landscape mitigation,

Environmental Effect Assessments, resulting in

and critical reviewers of environmental effects

the growing involvement of landscape architects

(ecological, social, visual, and socio-economic).

2

4 Hanna, Kevin S. Environmental Impact Assessment: Practice and Participation. Don
Mills, Ont.: Oxford University Press, 2005. P. 47.
5 “CEPA Environmental Registry.” Government of Canada: Environment Canada.
http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=CC0DE5E2-1/.
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The Mackenzie+ Valley Pipeline //
The Sullivan Natural Gas Field
Development + Pipeline
O2 Planning + Design is one of the leading
landscape architecture practices in Canada
engaging with environmental impact assessment
on resource extraction projects and infrastructure

Firm | O2 Planning + Design
Client | Petro-Canada
Location | Eden Valley, Alberta

development. The firm was commissioned by PetroCanada to conduct large-scale regional analysis
and environmental modeling as part of the preplanning stages, or ‘screening phase’, of the project
development. Petro-Canada asked O2 to, “lead these
efforts and to guide the development of the resource
in a sustainable manner using regional landscape

Google Earth:
1 The Eden Valley, Alberta
May 2015

modeling and analysis as planning tools.”6 In using
visualization and design/planning strategies such
as Geodesign and Geoplanning, the practice fuses
design processes with geospatial technologies.
Geodesign is, “an emerging concept in landscape and
land planning in which designers use geospatial tools
that support rapid evaluation of design alternatives
against the probable impacts of those designs.”7
This approach towards designing large-scale sites
6 “Landscape Planning for the Sullivan - Savanna Natural Gas Field Development.” O2 Planning
Design. January 1, 2007. http://www.o2design.com/landscape-planning-for-the-sullivan-savannanatural-gas-field-development-1/.
7 Ibid
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in landscape architecture integrates design with

“A focused assessment of the development

science and technology. O2 Planning + Design credits

potential of an area, which examines the cumulative

Ian McHarg for this design strategy, where an

effects of the forecasted development scenarios. It

iterative approach and spatial layering is integral to

sets desired environmental outcomes and thresholds

Geodesign. The approach in Environmental Impact

that support federal mandates, and, where

Assessment involves inputting data to produce a

appropriate, the objectives of

series of scenarios or circumstances to determine

partnering jurisdictions”9

which form of development will result in minimal
adverse environmental effects. Additionally, this tool
develops methods of disseminating quantitative data
to the public about a development project. Geodesign
and Geoplanning takes visualization beyond
surveying and projects visions for layout and design,
“…its strength lies in its potential for analyzing the
associated environmental issues and for improving
the siting, layout and design of a particular scheme.
This kind of Environmental Assessment can thus be
appropriate for all forms and scales of development,
not just for those for which an EIA in mandatory.”8
O2 Planning + Design was commissioned to
conduct a regional study as outlined in the CEAA
(2012). This study, as defined by the CEAA is,

This type of study is conducted in regions
deemed to have significant development potential
and a high volume of federal (economic) interests.
This study is highly scientific, focusing on an
ecosystem based inquiry to inform development
decisions – if an ecosystem is able to withstand high
volumes of development or not. This ecosystem-based
assessment will dictate Environmental Assessment
under CEAA (2012) and can either streamline
assessment or stop project development fully. With
this assessment being given jurisdictional authority,
it becomes important to note, “The capacity of the
landscape to accommodate development is quite
different from the importance or value of
the landscape.”10 The assessment of likely effects
on a landscape resource and on visual amenity

8 McElvaney, Shannon. Geodesign: Case Studies in Regional and Urban Planning.
Redlands, Calif.: Environmental Systems Research Institute, 2012.
9 Ervin, Stephen M., and Hope H. Hasbrouck. Landscape Modeling: Digital Techniques
for Landscape Visualization. New York: McGraw-Hill, 200.
10 Ervin, Stephen M., and Hope H. Hasbrouck. Landscape Modeling: Digital Techniques
for Landscape Visualization. New York: McGraw-Hill, P. 16.

is more complex since it is determined through a
combination of quantitative and
qualitative evaluations.
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2 “Landscape Planning for the Sullivan - Savanna
Natural Gas Field Development.” O2 Planning
Design. January 1, 2007.
Images on p.28-29 depict visualization work done
by O2 Planning and Design in Alberta, Canada for
a pipeline project in the mountains.

This contemporary engagement in regional
landscape planning pushes the boundaries of existing
Environmental Assessment, but an ecosystem-based
assessment still has its issues when continuing to rely on
remediation and restoration for post-industrial landscapes.
It is not possible to quantify all impacts that arise from
development, but an approach to EA and landscape
mitigation that is highly scientific can discount many
potential social, spatial, and cultural impacts on the
landscape and on surrounding communities. This issue
highlights the necessity to consider industrial effects on
the landscape as continuous rather then isolated incidents.
This not to say the impact of the effects remain standard

28
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throughout the lifecycle of an industrial project, the
impacts, and the severity of the impacts, evolve and change
just as the landscape does. Prediction and monitoring of the
lifecycle of negative impacts in relation to the lifecycle of
a project is necessary to effectively minimize the sacrifice
of the landscape for industrial development. Though this
type of landscape and visual assessment (Geodesign +
Geoplanning) attempts to negotiate ecological, social and
cultural impacts, it still remains limited in its exploration of
qualitative impacts that can result from the accumulation
of impacts on the environment over time. These impacts can
include landscape value and aesthetic considerations
among others.

GEODESIGN + GEOPLANNING | O2 DEIGN + PLANNING
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2 Landscape Mitigation //
Sub-Contracting Landscape Architects
A Well-To-Well Approach
Landscape architects are often commissioned

also must negotiate working closely with industrial

to develop conceptual mitigation strategies within the

companies that have largely privatized operations.

confinement of EIA-driven project development. This

If mitigation work did not need to isolate industrial

becomes illustrative of the current “well-to-well” or project-

practice and instead opened it up to the public,

to-project approach to landscape assessment, mitigation

there would be an opportunity to provide more

and remediation as practised in Environmental Impact

public spaces. More public spaces can add value

Assessment in Canada.

and character to the landscape in the face of

In EIAs, impacts are projected and measures are

globalized industrialization rather then increasingly

identified to prevent or reduce adverse effects. This is

compartmentalizing activities and the landscape. If

commonly referred to as mitigation, “Mitigation measures

industrialization developed simultaneously, there

are identified steps that reduce or prevent the impacts

can be an increased awareness of industrial activity

that are expected to occur as a result of the project.”11 The

and increased monitoring of activity which can help

contemporary approach of project-to-project mitigation

relive growing tensions between local communities

measures assesses impacts of industrial development one

and industries.

project at a time, revealing a missed opportunity to connect
projects and values to each other. Ideally, comprehensive
mitigation design seeks to provide, “…overall benefit to
landscape character, condition and value, while offsetting
any negative environmental effects.”12 Current landscape
mitigation does not consider collective impacts but rather
is specific to direct biophysical effects. Current practice
11 Ervin, Stephen M., and Hope H. Hasbrouck. Landscape Modeling: Digital Techniques for
Landscape Visualization. New York: McGraw-Hill, P.44.
12 Ibid.
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Landscape Mitigation //
Frequency Of Value-Based Mitigation
Landscape Architects promote particular values
that inform their practice. These values can be broadly
categorized as aesthetic, social, and environmental, where
each value is internally complex. Fundamentally, landscape
architects operate under the principle that design should
always be contextual, embodying the genius loci, the spirit of
a place, or sense of place. Consequently, landscape architects
seek to design landscapes that embody the genius loci
Infographic:
Each bar represents adverse effects identified by
TransCanada through the assessments completed
for the proposed Energy East Pipeline project.
The length of the bars represent the significance of
the adverse effect(s) as determined by TransCanada
on the environment, communities and scenery.
The number of bars per category represent
the landscape projects that were proposed to
mitigate identified adverse effects as outlined by
TransCanada.
Data collected from: “Environmental and Socioeconomic Assessment.” Energy East Pipeline.
Accessed September, 2015.
[http://www.energyeastpipeline.com/regulatoryfiling/esa/].

ECOLOGICAL
SOCIO-ECONOMIC

through the upholding of these values in practice.
Impact mitigation in Canadian EIA considers
ecological, socio-economic, visual, and cultural factors to
determine what is at risk for each proposed project. Concern
for the biophysical environment is at the forefront of all
adverse effect assessment in EA.13 This hierarchal approach
to mitigation development favours one value over all others
instead of a collective consideration of impacts. This results
in solutions and designs that are favourable to ecological and
biophysical issues that can be isolated along the network
through screening and remediation, but do not necessarily
effect broader social and cultural issues. This approach
limits landscape architects ability to relate projects and
values to each other (as illustrated on p.33 and p.34).

VISUAL
SOCIAL/CULTURAL

13 Noble, Bram F. Introduction to Environmental Impact Assessment: A Guide to Principles and
Practice. 3rd ed. Don Mills, Ontario: Oxford University Press, 2015. P.118.
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Mitigation Projects
In Canada
most frequent
ecological mitigation
development

Illustrating frequency of mitigation projects being done by landscape
architects in Canada. Ecological mitigation is the most common practice.
This infographic illustrates the project-to-project approach to current
impact assessment and mitigation development. Mapping the frequency
of mitigation work conducted with respect to different values as outlined
in EA reveals a high concern for scientific and ecological assessment and
lower visual and social consideration.

socio-economic
mitigation
development
overlap of
assessments

visual mitigation
development

least frequent

social/cultural
mitigation
development

TransCanada conducted four different assessments for the Energy East
Pipeline based on assessing project specific effects:
V1: Environmental + Socio-Economic Assessment
V2: Biophysical Assessment
V3: Socio-Economic Assessment
V4: Biophysical + Socio-Economic Assessment

LANDSCAPE MITIGATION | VALUE-BASED ASSESSMENT

33

Landscape Mitigation //
Value-Based Mitigation Overlap
Project-to-project mitigation development is when
compensation for adverse effects is developed only as
project proposals are submitted. This approach lacks the
consideration of adverse effects that development projects
create collectively. There is currently no collective or
visual consideration in impact prediction and mitigation
development in Canadian EIA. Qualitative ideals such
as social justice and community empowerment were not
incorporated in contemporary EA, as valuing scientific
ideals was seen as economically sensible globally. EA
outlines which values to consider when determining adverse
effects in order to standardize the process. As a result,
Infographic:
This graphic illustrates the overlap of adverse
effects and reveals the potentialities of combining
values to design more cohesive mitigation or
compensation landscapes. The graphic categorizes
mitigation work as proposed in the EA document
for the Energy East Pipeline, illustrating the values
considered in each project.
Data collected from: “Environmental and Socioeconomic Assessment.” Energy East Pipeline.
Accessed September, 2015.
[http://www.energyeastpipeline.com/regulatoryfiling/esa/].

many of the mitigation measures applied to compensate
for adverse effects consider only one or two impacts when
many effects have impacts across the board. Some values
work symbiotically, acting in the environment as mutually
supportive in the face of development while others conflict.
There is no utopic design strategy that can accommodate
all values however, “…some approaches to design can

ECOLOGICAL

maximize values from more than one area”14 and relate

SOCIO-ECONOMIC

values across boundaries. Assessing disturbances separately
allows cumulative effects of industrial projects to remain

VISUAL
SOCIAL/CULTURAL

unmonitored. Though there may not be identifiable initial
effects, the long-term combination of effects will remain
unassessed in the current independent EAs.
14 “Aesthetic, Social and Ecological Values in Landscape Architecture: A Discourse Analysis.” Taylor &
Francis. Accessed August, 2015. http://www.tandfonline.com/doi/abs/10.1080/713665903?tab=permis
sions. P. 29-69.
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Break in Wildlife Trail
Riparian Crossing

Remediation

Rare & Uncommon Species
Screening & Fencing

Pipeline Crossings

Streambank Protection

ecological

socio-economic

visual
social/cultural

This image illustrates projects proposed by
TransCanada that engage landscape architects
in mitigation work to alleviate the adverse
effects of the Energy East Pipeline Project.
Most projects consider ecological, socioeconomic, visual or social/cultural issues but do
not mitigate the overlap of these factors in
the environment.

social/cultural effects
overlap with all other
factors but are not often
considered this way
Trenchless Crossing

Access Control

LANDSCAPE MITIGATION | VALUE-BASED ASSESSMENT
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3 Landscape Remediation //
Healing The Landscape Once Industry Has Left
Landscape architects are commissioned to
develop conceptual mitigation strategies within the
confinement of EIA-driven project development.
These mitigation measures are intended to
compensate for industrial presence until projects
are completed and the landscape can then be
remediated. Landscape remediation on resource
extraction sites did not become law in Canada until
the 1970s.15 Before this time, extraction sites were
left to regrow and adapt to this industrialized,
altered state. Landscape reclamation has widespread public and environmental health benefits
including, “...neutralizing acid drainage, preventing
heavy metals from entering waterways, and slowing
erosion of exposed terrains.”16 The focus for landscape
remediation is ecological restoration, which has
widespread benefit and value however, “...reclamation
is more complex than quantitative considerations
alone. More difficult to discern are the creative,
ethical, aesthetic, spatial, temporal, naturalistic and
philosophical effects of reclamation.”17
15 CEPA Environmental Registry. Government of Canada, Environment Canada.
http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=CC0DE5E2-1/.
16 Berger, Alan. Reclaiming the American West. New York: Princeton Architectural
Press, 2002.
17 Ibid.
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This becomes illustrative of a “well-to-

the fundamental flaw that this project brought to

well” or project-to-project landscape assessment,

light is the infringement on First Nations’ rights to

mitigation, and remediation as practised in Canada.

protect and govern their own land and resources19

In Canadian EIA, impacts are not only projected,

in addition to the unequal treatment of the First

but, “…measures are identified to prevent or reduce

Nations community members as stakeholders. The

adverse effects. Mitigation measures are identified

reason for this flaw is the narrow context in which

steps that reduce or prevent the impacts that

the significance of adverse effects is determined.

are expected to occur as a result of the project.”

This, Hanna states, results in insular solution

Quantified measures alone are inadequate in

proposals that lack the consideration of the collective

determining the significance of adverse effects

landscape20 and the network that connects the

because resources and ecosystems are inherently

engineered fragments that modern-day resource

linked to human values, cultural meaning, and

extraction creates.

18

overall social value (as illustrated on p.35). This
lack of consideration of broader human and social
values was illustrated in key projects in the
development of Canada’s current EIA system, most
notably, The Olman River Dam (1992). The project
lacked consideration of The Peigan First Nation
reserve located downstream from the dam, which
would see the river around which they built their
community dry up. As explored by Kevin Hanna,
18 Hanna, Kevin S. Environmental Impact Assessment: Practice and Participation. Don
Mills, Ont.: Oxford University Press, 2005. P.42.
19 Hanna, Kevin S. Environmental Impact Assessment: Practice and Participation. Don
Mills, Ont.: Oxford University Press, 2005. P.31 and P. 319.
20 Ibid.
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THE CANARY IN THE COAL MINE
Narrative [design concept]
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Engineered Landscapes //
Re-thinking Sacrificial Landscapes In
The Prairies
The “canary-in-the-coal-mine” practices
of traditional mitigation work in Canada has
perpetuated a system of failure, contamination,
sacrifice and remediation when it comes to resource
management. Current EIA has landscape architects
come in after industrial accidents, failure, or end.
While failure and contamination are inevitable
consequences of human-made infrastructures,
the subsequent sacrifice of the landscape and
its ecologies is an irresponsible, inefficient, and
unnecessary step in landscape mitigation. Like the
canary of Nature in the coal mine of Man, landscapes
in designated industrial areas become sacrificed
landscapes simply because they are deemed
incompatible with resource infrastructures and
practices. It is only when we revise and modernize
our thinking of the interactions between human
industry and Nature that we can amend the system
of environmental degradation and destruction that
resource extraction and management
has produced.
1 Barnett, Rod. “Disturbance.” In Emergence in Landscape Architecture. Routledge, 2013.
2 Ibid.
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“The presence of artifice within the pictorial
system of a natural landscape, or a weed in a
cultivated garden. Its appearance elicits a strategy of
exclusion. Such an approach, however, misses the fact
that the parasite is an integral part of the system.”1

- Rod Barnett,
[Emergence In Landscape Architecture]
Nature is resilient. The landscape adapts
to change and disturbance, human or naturally
engineered: natural disasters, habitat loss,
invasive species and land management. Engineered
landscapes, in this case, occurs when there is an
intersection of natural processes with humanmade infrastructure networks and communities. As
explored by Rod Barnett, what emerges from these
interactions/intersections, or from these landscapes, is
a stronger, more evolved ecosystem where nature and
industry coexist and develop simultaneously. To him,
when a landscape is disturbed and adapts/reconfigures
itself as a result, what emerges is a hybrid landscape,
“Responding to disturbance often causes a landscape
system to move to a new level of complexity and
becomes more resilient.”2

PIPELINE MAPPING | TRANSECTS + DISTURBANCES

41

42

THE ENERGY EAST PIPELINE
Maps [orientation]
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The Energy East Pipeline //
Infrastructure Redevelopment To Transport Crude Oil
From Alberta & Saskatchewan To Refineries
In The East
Can a landscape shape, support and
regulate qualitative ideals such as social justice and
community empowerment? Mapping the terrain and
the intersections of social, ecological, visual, and
socio-economic conditions along the Energy East
Pipeline will reveal sites where a holistic mitigation
landscape project can be positioned. Ecodistricts
within the Prairie ecoregion and disturbances
become the catalyst for this approach where
intersections reveal where compensation would be
most beneficial. Saskatchewan and Manitoba do not
have provincial EAs that require the consideration
of a collective impact assessment or landscape
mitigation. Unless the development project conflicts
with private land (national or provincial parks,
heritage sites, conservation sites), infrastructure
development including pumping stations and holding
tanks can be built without these considerations. The
Energy East Pipeline project can act as a catalyst for
landscape mitigation development in Manitoba and
Saskatchewan along the Energy East
Pipeline System.

THE ENERGY EAST PIPELINE | MAPPING
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The Energy East Pipeline //
Right-Of-Way (ROW) Proposal
The Energy East Pipeline (proposed) is a
4,600 Km long pipeline that will carry 1.1 million
barrels of crude oil per day from Alberta (tar sands)
and Saskatchewan to the refiners in Eastern Canada
for export. 3,600km of the proposed pipeline will be
located within existing ROW or alongside existing
linear disturbances (pipeline, railways, roads,
electrical power lines) and 984km is projected to
be installed in new ROW. There are a total of six
natural gas lines operated by TransCanada running
in the ROW corridor within the Saskatchewan
and Manitoba proposed route. Some of these are
1 The Proposed Route of the Energy East Pipeline
Infrastructure Re-development Project
Map Scale | 1:6 000 000
Spring, 2015

nearly 40 years old and are to be repurposed for the
Energy East Pipeline. A Right-of-Way agreement
grants TransCanada rights on private property that
include the right to construction, operation, and
maintenance of a section of the pipeline on a piece of
property. TransCanada monitors its pipeline using
aerial patrols (drones), ground patrols (local staff),
and ‘smart pigs’ (technology that runs through pipe
to detect metal degradation and damage). The main
control center for this pipeline will be based in a
large-scale pipeline operating system/research centre
in Calgary, Alberta.
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“Energy East Pipeline: Project Description Volume 1.” March, 2014. Accessed June,
2015. http://www.energyeastpipeline.com/wp-content/uploads/2014/03/Energy-EastProject-Description-Volume-1.pdf/.

START

END
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The Energy East Pipeline //
Right-Of-Way (ROW) Proposal
The Energy East Pipeline is to be
constructed predominantly in existing infrastructure
Right-of-Way corridors. ROW are strips of land
usually between 18 - 36 M wide, cleared for the
accommodation of infrastructure. These rightof-way corridors are critical for the operation of
pipeline resource transportation as they allow for
accessibility (inspection, maintenance, testing)
and act as buffer zones with public safety in mind.1
Certain restrictions are imposed on these linear
strips of land that include no permanent structures,
no paving, no temporary structures, no deep-rooted
1 The images illustrate industrial Right-of-Way
corridors as seen through aerial imagery, cleared
for the passage of natural gas and oil pipelines
in Manitoba.

shrubs, or tree plantings. The construction and
development of infrastructure is always parallel to
the creation of buffer zones. These buffer zones act
as industrial shadows cast onto the landscape as
a literal and figurative landscape zoned to act as
a barrier and nothing more. The omnipresence of
an industrial shadow speaks to a forgotten space,
a sacrificed landscape for economic development.
Transportation infrastructure has become the
backbone of urbanization, which essentially
determines the quality of the lived environment. In
these bufferzones lies an opportunity to develop a
network of landscapes that can offset remediation.
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1 “Understanding the Pipeline Right-of-Way.” Enbridge Inc. Accessed May, 2015. http://
www.enbridge.com/InYourCommunity/PipelinesInYourCommunity/Why-Pipelines/
UnderstandingthePipelineRightOfWay.aspx/.
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The Energy East Pipeline //
System Vulnerability
There are vulnerabilities within the pipeline
system where the disturbances brought on by the
Energy East Pipeline are most likely to worsen over
time or become permanent. These
locations/nodes include:

Compression Stations: this is where the crude
bitumen is pumped and charged in order to maintain
pressure throughout the pipeline. This is a highly
volatile process with a high chance of spills
and/or explosions.

Waterbody Crossings: there are two favoured
methods of waterbody crossings proposed along
the pipeline:
1) horizontal directional drilling (there are over 40
HDD waterbody crossings proposed along
the pipeline)

First Nations Territory: the Energy East Pipeline

2) open trench (watercourse must be dried or re-

transects five First Nations Reservations. This

directed for installation).

impedes on First Nations land-claim and sovereignty

At these crossings, there is a high chance of spills

by introducing increasingly privatized landscapes

(riverbank erosion, wild rivers, watersheds).

and infrastructure in their territory.

“How We Install Pipelines under Rivers.” Energy East Pipeline. Accessed August, 2015.
http://www.energyeastpipeline.com/how-we-install-pipelines-under-rivers/.
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The Energy East Pipeline Vulnerability //
Stations: The Alberta Terminus

HARDISTY

THE ENERGY
EAST PIPELINE

The Proposed Route of the Energy East Pipeline
Start of the Line
Map Scale | 1:100 000
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THE ENERGY
EAST PIPELINE

THE HARDISTY
TERMINAL
[OIL REFINERY]
At the starting point of the line there is a large
holding facility for crude bitumen and a compression
station. This is a high risk and extremely volatile
area because of the high volume of bitumen on site
being stored and pumped/charged.

The Proposed Route of the Energy East Pipeline
Start of the Line
Map Scale | 1:30 000

THE ENERGY EAST PIPELINE | ALBERTA TERMINUS
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The Energy East Pipeline Vulnerability //
Stations: The New Brunswick Terminus
THE ENERGY
EAST PIPELINE

SAINT JOHN

The Proposed Route of the Energy East Pipeline
End of the Line
Map Scale | 1:100 000
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THE ENERGY
EAST PIPELINE

THE SAINT JOHN
TERMINUS
[OIL REFINERY + PORT]

At the end point of the line there is a large holding
facility for crude bitumen, an oil refinery and a
compression station. At the end of the route, the
bitumen is de-pressurized. Some of the bitumen is
refined on site while most are exported at the Saint

The Proposed Route of the Energy East Pipeline
End of the Line
Map Scale | 1:150 000

John port.

THE ENERGY EAST PIPELINE | NEW BRUNSWICK TERMINUS
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The Energy East Pipeline Vulnerability //
Stations: The Manitoba Terminus
THE ENERGY
EAST PIPELINE

THE CROMER TERMINAL
[HOLDING TANKS +
PUMPING STATION]
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The Proposed Route of the Energy East Pipeline
End of the Line
Map Scale | 1:150 000

The pipeline also has a terminus in Manitoba,
where a holding facility and compression
station pumps bitumen into different pipelines
flowing into Saskatchewan and the United
States. High volumes of bitumen pumped out to
different locations make this site volatile.

ENERGY EAST PIPELINE | MANITOBA TERMINUS
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Gas Compressor Stations //
Manitoba Existing

ARCHIE

BIRD TAIL CREEK
NO57

!
PORTAGE
LA PRAIRIE

MINIOTA

BRANDON

LEGEND
OIL WELLS [CROWN]
OIL WELLS [PRIVATE]
NEAREST COMMUNITY
PUMPING STATION

Map Scale | 1:400 000
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OIL FIELD BOUNDARIES
FIRST NATIONS RESERVATIONS

40 km

SYSTEM VULNERABILITY|COMPRESSION STATIONS

WINNIPEG

FALCON LAKE
STEINBACH

It is proposed that on the site of existing gas

The act of pressurizing and de-pressurizing bitumen

compressor stations, oil pumping stations will be

and the constant flow of this pressurized resource

built. This is because the proposed oil pipeline is to

make these sites in particular extremely volatile,

be built along the same ROW path as existing gas-

putting surrounding communities and landscapes at

lines. At these stations, crude bitumen is pressurized

a higher risk in the event of accidents or

and/or de-pressurized, using high volumes of energy.

system failure.

ENERGY EAST PIPELINE | MANITOBA EXISTING STATIONS
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The Energy East Pipeline //
Right-Of-Way (ROW) + Pumping Stations
The Energy East Mainline - Prairie
Segment is located entirely in Manitoba. There
1 Existing Pumping Stations in the Prairie provinces
Map Scale | 1:6 000 000
Spring, 2015

are 72 additional pumping stations proposed
along the pipeline in prairie provinces, with eight
new stations in Manitoba alone. These pumping
stations are strategically located along the line
where the bitumen is electrically boosted through
the internal pipeline to increase pressure and flow,
keeping the system running smoothly. The network
is most vulnerable and volatile at these stations.
Infrastructure damage, pressure problems and spills
are most likely to occur at these nodes.
“Understanding the Pipeline Right-of-Way.” Enbridge Inc. Accessed May, 2015. http://
www.enbridge.com/InYourCommunity/PipelinesInYourCommunity/Why-Pipelines/
UnderstandingthePipelineRightOfWay.aspx/.
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Moosomin
Storage Facility

Cromer Pumping
Station

Portage La
Prairie
Ile-Des-Chenes

The Cromer
Lateral

Proposed Pumping Stations
Map Scale | 1:1 000 000
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PROPOSED PUMPING
STATIONS // MANITOBA
The Prairie Segment of the Energy East Mainline
extends to the existing Spruce Pump Station. The Cromer
station and the Ile-des-Chenes station are points along

THE ENERGY
EAST PIPELINE

the network that are proposed to connect to the American
pipeline system - the Bakken and Keystone XL. In
Manitoba, 7.3km of proposed oil pipeline will be constructed
in new ROW corridors to be built along existing highways to
minimize ecological disturbance.1 The Cromer Lateral (South
Western Manitoba, shared with Saskatchewan) is where
the majority of new ROW corridors will be constructed. The
rest of the oil pipeline will run in the same ROW corridor
previously built for gas pipelines in Canada.
1 “Energy East Pipeline: Project Description Volume 1.” March, 2014. Accessed June, 2015. http://
www.energyeastpipeline.com/wp-content/uploads/2014/03/Energy-East-Project-DescriptionVolume-1.pdf/.
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PIPELINE RIGHT OF WAY

Disturbance Mapping [synthesis]
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The following series of sections illustrates
the network of natural and human-made landscapes
overlaid with the proposed energy east pipeline to
create a system of engineered landscapes that runs
4,600 Km across Canada.
The natural gas and oil industry in the
prairies is subtle yet widespread. Concealed
beneath the surface of miles of railways, highways,
farmland, wetlands and rivers, pipes surface to sit
atop mountains and flow into storage tanks and
pumping stations. This infrastructure is a direct
result of the large deposits of heavy, crude bitumen
(oil) from the Alberta tar sands. Home to the largest
known reservoir of crude bitumen in the world, the
transportation infrastructure and ROW corridors
have increased in length and significance.
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Belt of willows +
aspen grove

1/ Trenchless Crossing
Drill under watercourse and hook onto pipe

Horizontal
drill

Pipeline cut

Pipelines are buried underground at a
depth of 800 - 1000mm

Typical Waterbody Crossing in
Aspen Parkland EcoRegion

2/ Cultivated Fields
90% of the Prairies are agricultural fields
Hummocky terrain fills to make ponds

Wheat grain
Mallards

Subterranean oil/gas pipelines

Typical Crossing of
Cultivated Fields
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1000mm

Grasses + hay fields
Barley
Pipeline cut

1000mm
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Willows + aspen forest

Pipeline cut

3/ Pumping Stations

Above ground pipelines channel bitumen through pumps
and are pressurized to continue along the route

Pumping Station Crossings

4/ Wetland Crossing
Trenchless crossing underneath wetlands

Land depressions + wetlands

June grass

Cat tails
Pipelines are buried underground at a
depth of 800 - 1000mm
Typical Wetland Crossing
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Pumping station + holding tanks

Raw material to petrochemical plant

1000mm

Forage fields
Sedges

1000mm
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Ecoregions & The Ecological Terrain Of
The Prairies//
Terrestrial Ecozones, or ecological
stratification, describes the classification of different
parts of a system that can be broken into more than
one layer or ecoregion. The fundamental basis for the
delineation of ecological units is to capture the major
ecological compositions and the linkages between
the various components (landforms, soils, water,
vegetation), rather than treating each component as
a separate characteristic of the landscape.

/ Terrestrial Ecozone
Defines the ecological mosaic of Canada on a subcontinental scale. Representative of large ecological
units/trends, characterized by interactive and
changing abiotic and biotic factors.

/ Ecoregion
Characterized by distinctive regional ecological
factors including climate, physiography, vegetation,
soil, waterbodies, and fauna.

/ Ecodistrict
Characterized by distinctive assemblages of relief,
landforms, geology, soil, vegetation, waterbodies and
fauna.

/ Ecotone
The edge and transition zone between two systems.

“Ecological Framework of Canada.” Accessed June, 2015. http://www.ecozones.ca/.
Sibley, David. The Sibley Guide to Trees. New York: Alfred A. Knopf :, 2009.
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Level I Ecoregions //
15 Ecological Regions In Canada
The Energy East Pipeline passes through two Level 1
Ecoregions:

1/ The Great Plains
- Grasslands
- Agriculture as main industry
- Oil industry concentrated to the West due to shale deposit
- Mostly cultivated land: rangeland, hay crops, and cereals
- Many glacial deposits creating undulated and kettled till
resulting in sloughs and ponds
Prairie soil is one of the most productive soils in the world.
The Great Plains are one of the largest farming and
ranching areas on Earth and farming is the most dominant
landuse and ecological stressor for this region.

2/ The Northern Forests
- Forestry, Mining, and Hydro as main industry
- Fishing and other recreation prominent
- Peatlands extensive in central Manitoba
- Over 80% of this region is forested

“Ecological Framework of Canada.” Accessed June, 2015. http://www.ecozones.ca/.
“Terrestrial Ecozones, Ecoregions, and Ecodistricts of Manitoba An Ecological Stratification of
Manitoba’s Natural Landscapes.” Agriculture and Agri-Food Canada. Accessed July, 2015. http://
sis.agr.gc.ca/cansis/publications/ecostrat/provDescriptions/mbteee/mbteee_report.pdf/.
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Level I
2

1
Level II

Level III

Map Scale | 1:20 000 000

ECOLOGICAL STRATIFICATION OF MANITOBA | ECOREGIONS

800 km

75

Level II Ecoregions //
52 Ecological Regions In Canada
The Energy East Pipeline passes through two Level II
Ecoregions:

1/ Temperate Prairies
- Grasslands of the Great Plains
- large expanses of undulating and hummocky
terrain that make-up wetlands, sloughs and ponds
- large river valleys with sand and clay deposits
- large shale deposits in the West and large
quantities of Paleozoic limestone
Approximately 60% of the nation’s cropland and
80% of its rangeland are in this ecozone. Oil and

Large ecological areas nested within the Level I regions.

gas activity is also a major economic activity of this

This level provides a synopsis of the major physical and

region.

biological attributes along with the human activities

2/ Mixed Wood Shield

associated with these regions.

- Forest types are mostly coniferous and northern\
hardwood forests

“Ecological Framework of Canada.” Accessed June, 2015. http://www.ecozones.ca/.
“Terrestrial Ecozones, Ecoregions, and Ecodistricts of Manitoba An Ecological Stratification of
Manitoba’s Natural Landscapes.” Agriculture and Agri-Food Canada. Accessed July 1, 2015. http://
sis.agr.gc.ca/cansis/publications/ecostrat/provDescriptions/mbteee/mbteee_report.pdf/.
“North American Terrestrial Ecoregions.” Comission for Environmental Cooperation. Accessed
August, 2015. http://www3.cec.org/islandora/en/item/10415-north-american-terrestrialecoregionslevel-iii-en.pdf/.

- Wetlands are widespread
- morainal plains and hills
- broad basins
- sandy outwash plains
The main landuse/industry in this ecoregion includes
forestry, recreation, tourism, hunting, fishing and
iron ore mining.
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Level I

2
1
Level II

Level III

Map Scale | 1:20 000 000

ECOLOGICAL STRATIFICATION OF MANITOBA | ECOREGIONS

800 km

77

Level III Ecoregions //
200 Ecological Regions In Canada
The Energy East Pipeline passes through four Level
III Ecoregions:

1/ Aspen Parkland
- characterized by its abundance of trembling aspen,
oak groves, mixed tall shrubs, and fescue grasslands
- major habitats for waterfowl
- productive agricultural lands

2/ Lake Manitoba + Lake Agassiz Plain
- major habitats for waterfowl
- oilseeds are prevalent and are mostly used to

Level III of the egoregion classification illustrates nested
ecological areas within Level II regions. Smaller divisions
enhance regional understanding and assessment of the
landscape. This level allows for more locally defined
characteristics to be identified.
“Ecological Framework of Canada.” Accessed June, 2015. http://www.ecozones.ca/.
“Terrestrial Ecozones, Ecoregions, and Ecodistricts of Manitoba An Ecological Stratification of
Manitoba’s Natural Landscapes.” Agriculture and Agri-Food Canada. Accessed July, 2015.
http://sis.agr.gc.ca/cansis/publications/ecostrat/provDescriptions/mbteee/mbteee_report.pdf/.
“North American Terrestrial Ecoregions.” Comission for Environmental Cooperation. Accessed
August, 2015. http://www3.cec.org/islandora/en/item/10415-north-american-terrestrialecoregionslevel-iii-en.pdf/.
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produce biofuels

3/ Northern Minnesota Wetlands
- much of this region is wetland, some lakes
- relatively small human population
- landuse includes forestry, recreation, hunting,
fishing

4/ Northern Lakes + Forests
- landuse in this region includes forestry, recreation,
tourism, hunting and fishing and iron ore mining
- parts of this ecoregion have public national parks
and forests

PIPELINE RIGHT-OF-WAY | DISTURBANCE MAPPING

Level I

1 2 4
3
Level II

Level III

Map Scale | 1:20 000 000
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Ecodistricts //
1021 Ecological Districts In Canada
Ecodistricts have been modified from Soil
Landscapes of Canada mapping. Land resource
areas are composed mostly of Soil Landscapes of
Canada which gives a comprehensive understanding
of the landscape from geological foundations.
Ecodistricts tend to be more homogenous than
ecoregions, though the slight differences become
evocative of the subtleties of the prairie landscape.
Exploring the ecodistricts and ecotones in Manitoba
along the Energy East Pipeline highlights an
opportunity to apply a highly ecological approach to
landscape mitigation practice that can still promote
the development of public, social spaces. Enhancing
and broadening the ecotones along the pipeline
ROW encourages ecological conservation in sensitive
prairie regions.

“Ecological Framework of Canada.” Accessed June, 2015. http://www.ecozones.ca/.
“Terrestrial Ecozones, Ecoregions, and Ecodistricts of Manitoba An Ecological Stratification of
Manitoba’s Natural Landscapes.” Agriculture and Agri-Food Canada. Accessed July, 2015. http://
sis.agr.gc.ca/cansis/publications/ecostrat/provDescriptions/mbteee/mbteee_report.pdf/.
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Map Scale | 1:10 000 000

450 km
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Map Scale | 1: 500 000

100 km

Ecodistricts In Manitoba //
Energy East Pipeline Transects
Transitional spaces or ecotones are areas

stronger and higher biodiversity along the new

between two different plant communities - it is

pipeline right-of-way, but also to connect cities and

where two communities blend together and influence

communities to one another. A privatized industrial

one another.1 The Energy East Pipeline crosses

ROW often cuts up the landscape, isolating

through 13 Ecodistricts in Manitoba alone, cutting

industrial activity from both rural and urban

through 6 areas with 3 or more ecotones. These

communities. These transitional spaces can serve to

intersections reveal an opportunity to broaden

enhance biodiversity and social interaction.

the ecotone in these regions in order to encourage
1 Rehfeld, Ekkehard. “Ecotone | Ecology.” BorderLine. Wien: Springer, 1998. Encyclopedia Britannica
Online. Accessed July, 2015.
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Northern Forests

Great
Plains

ECOREGIONS IN MANITOBA
Pipeline Intersects

Cross section of Ecodistrict landuse within the Level 1 Ecoregions
Map Scale | 1:20 000 000

450 km
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Cultural Landscape //
First Nations Territory & Self Governance
Before early agricultural and pioneer settlement
in the Prairies, there was a government-orchestrated,
forced migration of the indigenous population of Canada
into fixed areas (reservations), which would forever shape
and impact Prairie history, landscape, culture and ecology.
As Prairie author Candace Savage explains, “As a prelude
to agricultural settlement, Native people were confined
on reserves and reservations, whether by persuasion or
by brute force, and the bison on which they depended –
the multitudes of humpbacked cattle that had darkened
the plains – were virtually wiped out in a bloody orgy of
killing… modern times had arrived on the prairies.”1 The
reservations were seen as a method of ‘civilizing’ the First
Nations communities, by enforcing private division of land
and contracts – in order to control them. As Prairie historian
Gerald Friesen explains, “British authorities concluded that
the principles of private property and the franchise would
have to be inculcated more effectively…they imposed legal
sanctions to control native self-government.”2
1 Savage, Candace. Prairie: a Natural History. Canada. D&M publishers inc. 2011. P.15.
2 Friesen, Gerald. The Canadian Prairies a History. Student ed. Toronto: University of Toronto Press,
1987.
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Land claims and self-governance are possibly

Edwin Denig in the mid-19th century, “…it is not

the two most culturally significant values of the First

land or territory that they seek in this, but it is the

Nations communities in Canada. These values became

means of subsistence, which every Indian deems

more significant after the European colonization of

himself entitled to even should he be compelled to

Western Canada and after the treaty negotiations with

destroy his enemies or risk his own life to obtain

the indigenous population were signed. To First Nations

it.”5 The language barrier, cultural differences, and

communities, the land is the foundation of their identity

power dynamics at the time of the treaty signing

and culture, passed on through their Creator, “…and now

has been debated ever since its conception, in

in concluding this treaty I take my glove and give you my

particular the question as to whether the transfer

hand and with it my birthright and my land – and in taking

of sovereignty and the white European perception

your hand I hold fast all the promise you have made as long

of private property was understood. On this matter,

as the sun rises and the water flows as you have said.”

Irene Spry has suggested, that the reserves were

This cultural belief illustrates the significance that the act

understood to be the First Nations land only and

of signing the treaties holds. For the First Nations, the

that everywhere else on the plains was open access

treaties were viewed as more of an alliance than a passing

to all: “…the Indian notion of property encompassed

of sovereignty, “Indians gave whites the use of the land for

common property, wherein members of a defined

farming purposes, but did not relinquish the water, timber,

group used an area according to certain rules, and

fish, birds, mountains or minerals.” The First Nations’

open access, in which the resources were used by

perception of property and ownership differed, and still

everyone as they saw fit. But, she contends, the

differs, from that of their British colonizers, as recorded by

Indian view did not encompass private property, the

3

4

3 Friesen, Gerald. “Chapter 7: Prairie Indians 1840-1900 The Loss of Sovereignty.” In The Canadian

Prairies a History. Student ed. Toronto: University of Toronto Press, 1987. P. 148.
4 Ibid.
5 Ibid.
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6 Friesen, Gerald. “Chapter 7: Prairie Indians 1840-1900 The Loss of Sovereignty.” In
The Canadian Prairies a History. Student ed. Toronto: University of Toronto Press,
1987. P. 146-147.
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actual possession and trade of real estate, and thus

and economic development/decisions. Even with these

the Indians were not capable of appreciating the

negotiations, the indigenous populations in Canada are

treaty. They thought they were admitting whites

forced to negotiate within colonial systems to preserve and

into the territory to share the resources.”

uphold the inherent rights of the First Nations population.

6

Amendments to the Indian Act (1985) are

Each treaty is different, and the complexities of the

constantly being negotiated and questioned, with

negotiations have long since been debated and contemplated

the First Nations communities continuing to fight

however, the takeaway from this discussion is the notion

everyday for the right to protect and govern their

and distinctions of private and public, and the cultural

own land and resources. Significant amendments in

differences in the understanding and significance of property

Manitoba include the Sioux Valley Dakota Nation

and private spaces.

Self-Government Agreement (2013) that provides

The Energy East Pipeline transects five First

the Sioux Valley Dakota Nation greater control

Nations Reservations, all within a 50 km radius from the

over their affairs7 with one of the principal points/

pipeline ROW. With the increased development of the

amendments including the promotion of sound

transportation and export of crude bitumen and oil in this

governance principles that can enhance economic

region, intra-provincial transport infrastructure imposes

development. This is the 20th self-government

on First Nation territory, continuing the colonial tradition

agreement the Government of Canada has made

of imposing private boundaries on communal space. This

with 34 First Nations communities, illustrating

is a type of cultural disturbance brought on specifically by

a greater push towards the engagement of First

Pipeline Right-of-Way restrictions.

Nations communities with their land, resources,
7 Friesen, Gerald. The Canadian Prairies a History. Student ed. Toronto: University
of Toronto Press, 1987. Accessed July 2015. http://www.aadnc-aandc.gc.ca/
eng/1386268704112/.
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Industrial Corridors //
What Is The Added Value Potential Of The ROW?
Can we re-imagine the Energy East Pipeline as a new interprovincial public space?
The conceived spaces that we delineate as city space,
park space, or conservation space perpetuates notions of
rural pristine wilderness, idyllic agricultural fields, and
industrial private spaces closed off from view and day-today interaction. The compartmentalization of activities
and spaces is echoed in project-to-project development of
landscape mitigation, where isolating adverse effects or
shielding them from view is often encouraged to keep them
out of sight. For most Canadians, the lived experience of
many prairie ecodistricts and industrial landscapes are only
experienced digitally through aerial imagery, photography,
or at the speed and scale offered by the Trans-Canada
highway - this is the reality of the urban dweller. The lack
of exposure to industrialization is what has resulted in
the wide-spread development of the natural gas and oil
industry in the prairies. The Energy East Pipeline ROW
offers a unique opportunity for landscape architects to
better mediate the disparity between aerial imagery of
rural landscapes, images of nature, and perceptions of
industrialization. It provides the opportunity for landscape
architects to better communicate an understanding of public
and private spaces, by creating more public parks and
recreation spaces alongside industrial development.
Ellin, Nan. Integral Urbanism. New York: Routledge, 2006. P.70-71.
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Birdtail Creek Reserve
Cultural Landscape

Grasslands
Ecological Preservation

Oil + Gas
Economic Hub

river crossing
cultivated fields
grasslands

river crossing
cultivated fields

grasslands
riparian zone

Cromer refinery

90

PIPELINE RIGHT-OF-WAY | DISTURBANCE MAPPING

River Crossing
Riparian Zone

City of Winnipeg
Urban Landscape

Cultivated Land
Agriculture Industry

Cultivated Land
Agricultural Industry

riparian zone
cultivated fields
cultivated fields

river crossing
cultivated fields
Map Scale | 1: 500 000

50 km
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Cultivated Land
Agricultural Industry

Wetlands
Ecological Preservation

Riparian Zone
Ecological Preservation

cultivated fields

riparian zone

wetlands

Map Scale | 1: 500 000
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50 km
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Where Can Landscape Architects Pick Up Where
Current EIA Lacks?
Nature is resilient up to a certain point. The
question then becomes how much damage can nature absorb
without being completely overwhelmed or destroyed beyond
repair by human industry? We must try to minimize as
much as possible, the amount of damage that industry can
have on landscape. As it stands, the landscape cannot absorb
the damages that the Energy East Pipeline may bring
simply because of the massive scale of the project.
It is the role of landscape architects to mediate
natural space and built space - to find the harmony between
the natural and the industrial. What current EIA practices
are lacking is to use the landscape architect to its full extent.
From conception to the end of industry, when resources
run dry, the landscape architect should be mediating the
intersections of industry and nature.
While this proposal seeks to re-examine the
current practice of sacrificing landscapes in the Prairie oil
industry, it also utilizes landscape as a tool to monitor the
aformentioned balance, without incurring
irreversible damage.
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APPLICATION

Design Proposal + Site Selection
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The Proposal //
An Interprovincial Bicycle Path

The vision of the industrial Right-of-Way includes

a ground-up community process and ecological stewardship
that is catalyzed by the provision of facilities and landscapes
necessary to build knowledge, skills and resources. In
the face of globalization and decreased federal/provincial
funding, it is where data collection and science is placed in
the hands of communities that come together to re-claim the
landscape, space, and sense of place.
The oil industry in the Prairies is growing quickly
and sprawling out across boundaries, creating a largely
two-dimensional experience. By contrast, there is a threedimensionality where energy infrastructure can be vertically
seen and experienced in the mountains of BC and Western
Alberta, networks of infrastructure exist below ground,
making it difficult for most of the population to grasp just
how widespread this industry is. Because of the rurality
of this industry, most people never actually experience the
industrialization of this landscape first hand. There exists
an opportunity to re-purpose the pipeline/industrial ROW
carved out for the export of crude bitumen to serve as an
interprovincial bike path. This bike path can contribute to
the development of a designed response that addresses often
overlooked social, cultural, and visual disturbances. The
bike path will connect different ecoregions and ecodistricts,
and demonstrate an approach to mitigation that offsets
remediation along the pathway. At designated nodes where
the system is most vulnerable to deficiencies, further
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recreation and engagement with the landscape is
proposed that promotes cleaner and safer public
spaces and productive landscapes.
The existing proposal for the Energy East
Pipeline restricts public usage of the Right-of-Way.
This bike path provides an inter-provincial route
for recreational usage but also caters to users
interested in the scale of the globalized oil industry
and its impact on local ecologies and communities.
This ROW is different from smaller corridors in
North America that are sometimes programmed
and designed as walking/hiking trails. This path
provides a unique route that links industrial
landscapes in Eastern Canada to each other,
highlighting the collective presence and impact
of these infrastructures and landscapes on the
environment - an experience not currently available
to the majority of Canadians. Users can include
students, professors, scientists, environmentalists
and activists. The Energy East Pipeline Rightof-Way, at a width of approximately 25m, is a
prominent industrial ROW across Canada that is
cleared for approximately four existing natural gas
lines and restricts public use.
Baumgardner, Kinder. “When Infrastructure Isn’t Just Black And White: Imagining
Better Alternatives for the Keystone XL Pipeline.” Ideas SWA Group. April 1, 2013.
Accessed October, 2015. http://www.ideas.swagroup.com/when-infrastructure-isgrey-alternatives-for-the-keystone-xl-pipeline/.
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Grid-base Gravel Paving
(resin bound gravel)

connecting people
to industry

students

an alternative
route for activists

cyclists

Due to ROW restrictions, a grid-based, resin
bound, gravel paving is ideal for the purposes of this
bike path. The honeycomb grid (usually made from
recycled rubber or plastic) contains and reinforces
gravel for stability, and does not require a preexisting hard standing sub base.1 Sand and grit lay
the foundations for the honeycomb backing that
is then filled with resin bound gravel. This results
in a strong and permeable pathway that has good
drainage and no weed growth.
1 “Hardscape Resourcing Limited.” Hardscape Resourcing Limited. Accessed
December, 2015. http://hrlonline.co.uk/.
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Ecodistricts In Manitoba //
Energy East Pipeline Transect Site Selection
In South Western Manitoba, at the heart of the oil industry,
The Energy East Pipeline crosses through four ecodistricts.
This reveals an opportunity to broaden the ecotone between
these districts in order to maintain the ecological integrity of
this region in the face of rapid industrialization.
These Ecodistricts are:

1/ The St. Lazare Ecodistrict
- hummocky till plain
- broad river valleys
- grasslands and aspen groves

2/ Hamiota Ecodistrict
- undulating and hummocky terrain

3/ Stockton Ecodistrict

- loamy areas with narrow band of duned sands
- peatlands to the east

4/ Shilo Ecodistrict
- hummocky terrain with water retention
- sandy and gravel filled aquifers

The majority of the landscape is cultivated in these districts.
“Terrestrial Ecozones, Ecoregions, and Ecodistricts of Manitoba An Ecological Stratification of
Manitoba’s Natural Landscapes.” Agriculture and Agri-Food Canada. Accessed July, 2015. http://
sis.agr.gc.ca/cansis/publications/ecostrat/provDescriptions/mbteee/mbteee_report.pdf/.
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Ecodistricts In Manitoba //
Energy East Pipeline Transect Site Selection
There are a number of oxbow lakes and Assiniboine
River cut offs along the meandering river. The Energy East
Pipeline is proposed to cross the river in an existing natural
gas right-of-way at the southern edge of one of the largest
oxbow lakes on the southward flowing Assiniboine river.
Some oxbow lakes are protected and seen as highly valuable
sites for conservation, such as the Powers Lagoon (south
cut off) which are protected by The Upper Assiniboine River
Conservation District.
There is a distinction between the dark tones of the
oxbow cut offs and the lighter tone of the sedimentladen main channel of the river.
Map Scale | 1: 500 000

- oxbow lakes maintain significant natural and nature
conservation values, and improve the stability of ecological
corridors on the floodplain
- riparian forest is surrounded by grasslands at this crossing
point (at the heart of an ecotone)
- existing recreation
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Existing
Cut Offs

Birdtail Creek
Indian Reserve 57

Oxbow Lake
Oxbow Lake

Oxbow Lake

Existing
Cut Offs
Existing
Cut Offs

Energy East
Pipeline

Oxbow Lake on the
Southern Flowing
Assiniboine River

Powers Lagoon
(Cut off)

1000 m
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Miniota

101

Birdtail Creek
Indian Reserve 57

Energy East
Pipeline

Start Of Existing Trail +
Conservation Area

Proposed Site | where

pipeline crossing meets
existing recreation trail/
conservation district

Miniota + Upper
Assiniboine
Conservation District
102

1000 m
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Site Selection //
Miniota Node
The proposed site becomes illustrative of one
potential node along a network of imagined development
along the Energy East Pipeline. This node in particular
serves as a very specific example of how this plan can
be applied throughout the Right-of-Way. This node is at
the point where the Energy East Pipeline crosses the
Assiniboine River, which connects the town of Miniota,
The Birdtail Creek Indian Reserve 57 and the Upper
Assiniboine Conservation District to this place. Therefore,
the population most affected by these design interventions
would be the local communities. This node is a site for
existing conservation of the floodplain, riparian forest and
grasslands. It is a destination for Manitobans as well, with
existing recreation and tourism, provision of trails, hiking,
and other active living routes. Birdtail Creek First Nations
Reservation sits in the Saskatchewan Basin, where the
Assiniboine River flows North West through the reserve.
This community would be the first to be affected should
there be a pipeline accident or spill. Birdtail Creek continues
to use the Assiniboine River for traditional fishing practices.
This site is culturally significant as it is home to many
ancestral artifacts and burial sites.
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8.05KM

Silver Bend Hiking Trail//
Miniota, Manitoba
104

Miniota, Manitoba //
Site Visit
The Energy East Pipeline at this particular node,
transects the Assiniboine River. This crossing
provides an opportunity to connect the proposed
trans-provincial bicycle path (p.96) to an existing
conservation trail, connecting recreational activity,
ecological processes, conservation and research
efforts, and industrial activity to each other. The
interaction/combination of all of these things is what
creates an ‘engineered landscape’. On this trail, you
can see how the Assiniboine River meanders and
creates oxbow lakes. You can see thousand-year-old
extinct oxbow re-growth which makes rich, critical
ecological habitat. The Silver Bend Hiking Trail
provides a scenic view from the top of the Assiniboine
Valley where you can see the pipeline ROW cut

Lookout point towards the Assiniboine Valley where a view of
the the pipeline ROW crossing the river at the beginning of
The Silver Bend Hiking Trail.

through the riparian forest in the valley, through
the grasslands, and disappear into the horizon,
highlighting the vastness of the presence of the oil
industry in the Prairies.
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This Silver Bend Hiking Trail provides an opportunity
to connect the proposed trans-provincial bicycle path
(p.96) to an existing conservation trail, connecting
recreational activity, ecological processes, conservation
and research efforts, and industrial activity to
each other.
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Design Proposal //
Engineered Landscape

science

Engineered Landscapes |

landscape, natural systems,
infrastructure, and community
engagement overlap to develop
hybrid solutions adaptive to
specific conditions to create
functioning and productive
public landscapes.

broadening ecotones

combining industry
and nature

recreation

1. RECREATION | proposing a bike path on the Energy East Pipeline to

end modern delineation of private and public spaces and to spread attention
to the Energy East Pipeline and enhance ecological and social networks 2.
RECLAMATION | canola (Brassica rapa) plantings in the bufferzones to
encourage the ROW to give way to the surrounding cultivated fields once
the pipeline corridor is no longer needed 3. CONSERVATION | encouraging
growth and protecting existing critical ecological habitat namely milkweed
(Asclepias sullivantii) and tall grasses to assist in the preservation of
the endangered prairie grasslands and promote the migration of the
monarch butterfly in this region 4. AGENCY| citizens take control and
care of landscape, ecology and community by participating in research and
education in day-to-day life through science and research centers at nodes
along the ROW where system is most vulnerable
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1/ Recreation + Research Node
Pipeline Crossing in
Miniota, Maniotba

Site Master Plan //
Design Interventions
Borders change with ecological flow,
population growth, and economic priorities. In
this case borders are being defined by the rapid
development of the petroleum and oil industry in the
prairies. This is why the master plan is a trail map
designed for different experiences and interactions
along a flexible border. The edges of the proposed
landscapes do not prioritize a single activity, species,
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or land claim, but instead invite users to participate
in a contemporary integrated approach to ecological
management. This is an approach that vanquishes the
traditional practice of preservation, mitigation, and
remediation in EA, and proposed ground-up community
organization and action through the landscape, to
anticipate, prevent, and control damages/disturbances
brought on by the Energy East Pipeline.
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2/ The Cattle Transect
Rail Run Off

3/

Butterfly Migration
Grassland Conservation

Map Scale | 1: 100 000

1000 m
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2/ The Cattle Transect

canola acts as buffer & encourages grazing

existing agricultural fields
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wetlands

canola buffer
25m
existing agricultural fields

Map Scale | 1: 25 000

R-O-W bike path

100 m
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wetlands

existing agricultural fields

wetlands
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2/ The Cattle Transect

canola acts as buffer & encourages grazing
In anticipation of the rewilding of the pipeline corridor,
agricultural plantings of canola (Brassica rapa) are
proposed in the bufferzone/ditch between the CN rail line
and the Energy East ROW. In this transect, it is proposed
that the ROW give way to the surrounding cultivated
fields once the pipeline corridor is no longer needed. A

CN rail

ha-ha ditch is proposed between the canola fields and

25m canola buffer

the CN railway to allow cattle to graze the dried canola

R-O-W bike path

stems freely, creating a unique interaction of bikers with
cultivated cattle and transportation networks. The cattle
transect acts as an extended ecotone, where livestock,

wetlands

humans, agricultural lands, industry and grasslands exist
in a mutually beneficial ecosystem.

Map Scale | 1: 5 000

200 m
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encourage grazing

CN rail

cattle crossing

cattle guard

existing agricultural fields

resin-bound gravel paving

Energy East pipeline

5m
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existing natural gas pipeline

2/ The Cattle Transect

canola acts as buffer & encourages grazing
This transect crosses through the St.Lazare Ecodistrict
and the Hamiota Ecodistrict, connecting the predominantly
rich agricultural lands, broad river valleys, conservation
lands, and ponds to the local communities and to each
other. This pathway encourages increased biodiversity
within the transect, creating a unique opportunity for

agricultural
industry

ecological richness, social interaction, and attractive and
usable public spaces. Cow guards are installed at the start
and end of this transect, to protect the livestock and the
bikers, while encouraging interaction and shared landuse. Traditional use of the ha-ha, to keep grazing cattle
within boundaries, varies in depth from 0.6m to 2.7m.1
This ha-ha is proposed to be 2.5m at its lowest point in the
center. This helps to ensure the cattle do not cross over
on to the railway tracks but also, users can safely observe
grazing cattle by using the ha-ha for a muddy hike. Users

canola buffer

can climb up on the sides to observe activity or to simply
bypass the animals and the area completely. Inter-species
alternate
muddy hike

relationships and appreciation for the landscape is part
of the experience of this pathway - this alternative route
allows for this interaction while still respecting boundaries
and activities.

** since landscape remediation became law in the
1970s, effort is made to keep the soil composition
intact. This means minimizing the mixing of organic
and nutrient rich topsoil with mineral subsoil (often
less fertile and/or toxic)
* most pipeline are buried between 1 - 2 m

1 “Kings Observatory Ha-ha.” Kings Observatory Landscape Golf Club. Accessed October,
2015. http://www.kingsobservatory.co.uk/resources/04_landscape_golfclub/001-03107A_haha.pdf/.
“Energy East Pipeline Project Volume 2: Biophysical Effects Assessment.”
TransCanada: Energy East Pipeline Project. September 1, 2014. Accessed October,
2015. http://www.energyeastpipeline.com/regulatory-filing/esa/.

2.5m ha-ha
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3/ The Butterfly Transect
milkweed encourages butterfly migration

prairie milkweed

grasslands
wetlands
grasslands
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grasslands

Assiniboine tributary

grasslands

CN rail
Map Scale | 1: 25 000

100 m
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wetlands

grasslands

grasslands

Assiniboine tributary

prairie milkweed 15m
CN rail
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3/ The Butterfly Transect

milkweed encourages butterfly migration
In anticipation of the rewilding of the pipeline corridor,
the ROW can assist in the ecological preservation of the
endangered Prairie grasslands and promote the migration
of the monarch butterfly in this region. Planting milkweed
(Asclepias sullivantii) grasses in the buffer zone between
the CN rail and the ROW, as well as on the peripheries of
the pipeline ROW where it transects existing conserved
grasslands. The flowers of the milkweed plant bloom
from June to August. When they bloom, they become an
attractive pink colour and attract a variety of butterflies
and bees. Within the transected ecodistricts, this region
has the highest concentration of endangered grasslands
in the Prairies. This design intervention encourages the
growth, maintenance, and conservation of the grasslands
and the endangered species who rely on this habitat.
Additionally, it adds to the inter-relationship between bike
path users and the grasslands, connecting prairie dwellers
to their ecological and cultural history.

Map Scale | 1: 5 000

200 m
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1/ Recreation + Research Node

fishing to provide samples to monitor health of
oxbow and Assiniboine River

extinct oxbow
Assiniboine River
grasslands
active oxbow

riparean zone
maintained oxbow
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existing trail

agriculture fields
+ paths

25 m

Map Scale | 1: 25 000

100 m
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Gabions are proposed to stabilize the steep
banks around the CN rail on the northeastern
edge of the site. The banks are stabilized with
gabions and the gabions are planted with
flowering native species so every time the train
passes, the smell of the flowers wafts upward
and over the entire site.

6
2

1
A bridge accross the Assiniboine River would
provide views all accross the valley as well as
the exisitng recreation trail, extinct oxbows, and
agricultural fields.

5
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3

1/ Recreation + Research Node

fishing to provide samples to monitor health of
oxbow and Assiniboine river

Proposed recreation and research nodes along the Energy
East Pipeline ROW. The spring-fed oxbow lakes along
the Assiniboine are key habitats for fish species such as
the Blackchin Shiner that like to take cover in aquatic
vegetation and weeds when disturbed. They do well in
hypoxic conditions (low oxygen), which can be common in
oxbows. The ROW connects to an existing conservation
trail, that connects the proposed oxbow fishing to a science
center where the preservation and testing of fish caught
in the oxbow is encouraged. A number of interventions are
proposed to ensure critical habitat is protected in the face
of industrialization and increased recreation.

4

Map Scale | 1: 5 000

200 m
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riparian trees

200 m
grasslands

Walls constructed of limestone and gravel are combined
to keep the oxbow active and also to promote the growth
of aquatic vegetation such as the Common Clubrush,

resin-bound gravel paving
5m

Common Reed, and the Arrowhead (marsh and river-bank
plants). These aquatic species seed heavily and proliferate
considerably, making them self-sufficient once
they are planted. Between each limestone wall, gravel
and sand pile up, demonstrating the erosion of the
riverbank and constant sedimentation that piles up in
oxbow rivers.

1/ Oxbow Fishing
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1/ Recreation + Research Node

fishing to provide samples to monitor health of
oxbow and Assiniboine river

The exaggerated and demonstrated processes of erosion
and sedimentation illustrate the prominent aggregate
industrial presence within this ecodistrict, but also
incorporates ecological growth, increased recreation,
economic development, and facilitates scientific research.

aggregate pile up

aquatic vegetation

oxbow fish species
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The ROW connects to an existing conservation trail, that
connects the proposed oxbow fishing to a science centre where the
preservation and testing of fish caught in the oxbow is encouraged.
Giving agency back to the community through the combination of
recreation and scientific research is at the heart of the research
center. Promoting strong public usage and accessibility to typically
private industrial areas shifts the power dynamic in these industrial
landscapes/corridors. Active public engagement means constant
engagment with the infrastructure and oil industry, keeping eyes
on day-to-day activies and creates a constant flow of research and
200 m

monitoring of regional ecologies.
According to the Fresh Water Fishes of Manitoba,
“Preserved specimens are the foundation for information on species
distributions. Because they can be re-examined, they are the only
verifiable records of species in an area. Preserved specimens allow
comparisons to be made over time to detect possible changes in
morphology, growth, size, age, time of sexual maturity, and other
characteristics used to assess the health of populations and changes
in species composition and diversity.”1 This centre can become a hub
for citizen driven fisheries research, providing constant monitoring
for the pipeline system in the face of cuts in government funding.
1 Stewart, Kenneth, and D.A. Watkinson. The Freshwater Fishes of Manitoba. Winnipeg : University
of Manitoba Press, 2004.

2/ Science + Research Center
126

PIPELINE RIGHT-OF-WAY | DESIGN INTERVENTIONS

PIPELINE RIGHT-OF-WAY | DESIGN DETAIL

127

Exploded Isometric of Path

fishplate bolts
metal grid walkway

tie plates
nuts + bolts
steel pipes
cement bases

200 m
This is a detail of an elevated pathway keeping
pedestrians above critical habitat surrounding the Assiniboine
River oxbow. The industrial metal grids are mounted on steel
pipes to help protect the grasslands while users are able to

grasslands

enjoy the landscape surrounding the Assiniboine River. This
is the point in the system where the proposed path connects
to the existing Silver Bend Hiking Trail, maintained by the
Upper Assiniboine Conservation District. Steel pipes are
sourced from CN rail who actively work with and donate to
the Upper Assiniboine Conservation District on, “projects that
will provide environmental, health and social benefits to the
community”.1 The merging of these groups maximizes the
intersection of industry with ecological conservation and

2.5 m

local communities.
1 “From the Ground Up Program.” Upper Assiniboine River Conservation District. September 22,
2014. Accessed October, 2015. http://www.uarcd.com/PDFs/2014CN_EcoConnexionsLaunch.pdf/.
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3/ Elevated Pathway
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extinct oxbow

grasslands
industrial metal flooring

Steel Pipe 5 m
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Viewing areas reframe the pipeline ROW and associated
infrastructure as a scar cutting through the ecologically rich and
culturally significant Assiniboine River. This node is an effort
to provide a gateway to services that directly and respectfully
support the local economy and an already marginalized First
Nations Reserve to the north of this region.

historical bridge

200 m
The path at this point is surrounded by Aspen
Trees, proposed to be planted to mimic shelterbelts
(sourced through The Upper Assiniboine Conservation
District) with openings in the belt to frame views on
either side. These paths form a physical axis to the CN

grasslands

rail and historical bridge on the north side of the site,
framing views to The Assiniboine River, The Miniota
Pumping Station and, The CN Rail Overpass.
This path cuts through maintained cereal plantings
and creates an opportunity to engage visitors with the
site via tree planting (promoted by the UACD through
engagement with the Miniota Elementry School) and hay
bail rolling.
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4/ Shelterbelts + Axis
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aspens planted as
shelterbelts

resin-bound gravel paving
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Engineered Landscapes //
Re-thinking Sacrificial Landscapes In The Prairies
The natural gas and oil industry creates a system
of disturbances that continually overlap and engage with
social, cultural, human, and non-human systems. Current
EIA mitigation practice does not consider quantitative and
qualitative factors equally, putting scientific and ecological
factors above visual, cultural, and aesthetic factors. This
project ultimately highlights the lack of consideration for
qualitative ideals and addresses the discrepancy between
theory and practice in landscape architecture. This project
attempts to carve out a place for landscape architects in
energy extraction and transportation, reassessing our
role in mitigation and remediation. In theory, landscape
architects mediate the relationship between nature and built
form, however contemporary EIA relegates the profession’s
practice to temporary screening of industry, re-routing
access to industrial sites, and clean-up/remediation projects.
This proposal was designed to set an example for the
potential of resource extraction sites, in order to inspire the
consideration for qualitative factors in impact mitigation,
and the role of landscape architects in EA mitigation
practices. The illustrated shortcomings of EA Acts in
Canada reveal opportunities to develop the role of landscape
architects to develop contextual mitigation landscapes
that consider the systematic and long-term disturbances of
industrial projects on the environment.
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For the purposes of this proposal, the linear corridor
of the Energy East Pipeline in Miniota, Manitoba was
used as an example of where and how this type of holistic
mitigation work can be done. Firstly, transects were used
to highlight the possible vulnerabilities in the resource
extraction system, while simultaneously designing them
as spaces for potential testing and monitoring of the
interaction between the oil industry and the landscape. The
interventions proposed for each transect and node include:
1) The canola transect
2) The butterfly transect
3) The Recreation and Testing Node
which all respectfully contribute to equipping landscapes
for industrialization and potential infrastructure failure,
but also equips communities with the public spaces and the
ability to maintain and monitor these spaces.
The defined transects within the proposal are
intended to illustrate the potential of the Energy East
Pipeline to connect, blend, and strengthen ecotones
between various ecodistricts in Manitoba. The ROW
becomes an opportunity to broaden ecotones but also to
encourage biodiversity within the linear corridor, creating
transects of heightened interaction, activity and life. The
corridors becomes sites of “engineered landscapes”, where
infrastructure overlaps with natural processes, human
activity, industry, ecodistricts and science to create richer,
safer, contextual and productive landscapes.
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