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Canada is one of the largest producers of waste in the world, creating 

approximately 25 million tonnes, or 688 kilograms per person in 

2016; much of this waste is destined for landfills (Kaza, et al., 2018). 

Contemporary landfill design focuses on mitigating the potentially 

harmful effects of waste on human health and safety, environmental 

protection, and aesthetics (Kennen and Kirkwood, 2015). 

 

Landscape architects have a long history in the design of waste 

landscapes; this role has primarily been an end-of-life response to a 

tipping site that has reached capacity. This practicum investigates the 

role of landscape architecture in the design of landfills to determine 

whether an alternative design approach to this waste management 

life-cycle can address environmental issues resulting from human 

consumption through exposure, visibility, and community engagement. 

 

The result of this practicum is a design framework for the Brady 

Road Resource Management Facility in Winnipeg, Manitoba; it is a 

direct response to the persistent trend of pushing these landscapes of 

consumption to the periphery of society’s consciousness. The design 

proposes a management program that re-frames waste as a land shaping 

opportunity to build park space in the wake of landfill construction. The 

specific design intervention is described through four key components: 

landform + drainage, activities, circulation, and vegetation. The design 

aims to alter the perception of landfills while generating awareness of 

the culture of overconsumption in North America by demonstrating 

how an active waste management site can engage the public.

ABSTRACT
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1.1 PERSONAL INTEREST IN THE TOPIC 

It is 6:30 in the evening, and I head outside with my camera. It is a quick 

30-second jaunt across the temporary parking lot to the bottom of the 

slope. I ascend the slope, graded to exactly 1:3, and when I reach the 

summit, I am 30 meters above where I started. I am standing at the top 

of a landfill, as I have every day for several weeks. Part of the landfill has 

reached capacity, while ongoing construction builds an adjacent cell to 

replace it. I have my camera so that I can document the day’s progress. 

I arrived here in early May and also recorded the gradual change from 

bare branches to leaf in the adjacent forest. The three- and four-ton 

equipment is massive but appears unassuming; it is difficult to fathom 

that the sizable depression I am looking at will be full of garbage in only 

a few years. I have a favourite chunk of rubble on the west side of the 

landform that juts out at the perfect angle to act as a chair. It is a strange, 

albeit somewhat surreal, yet undeniably intriguing landscape for which 

I developed an unexpected appreciation.

My interest in waste landscapes began with attempting to find 

a meaningful avenue for channelling my desire to contribute to 

improving environmental sustainability. I was interested in the 

escalating impact of waste production and the evolution of this problem 

as it relates to exponential population growth, consumerism and 

overconsumption. After completing my Bachelor of Environmental 

Science in Waste Management and Remediation, I found myself working 

for an environmental services company where I spent time directly 

participating in the construction, expansion, and capping of landfill 

sites. Through this experience, I became familiar with the conventions 

of contemporary landfill design, development and operations; I also 

developed a sense of connection to this strange landscape as an 

experience of the sublime. I began working on this practicum with 

the desire to combine my passions for environmental science, art and 

design to engage communities and challenge conventions through a 

multi-disciplinary outlook.1
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In my proposal for this practicum I noted that “the Landscape 

Architecture Foundation’s New Landscape Declaration (2016) states: ‘as 

designers versed in both environmental and cultural systems, landscape 

architects are uniquely positioned to bring related professions together 

into new alliances to address complex social and ecological problems.’ 

Like most wicked problems, the challenge of addressing waste is not only 

a complex ecological problem but a cultural one as well — specifically, 

the culture of overconsumption.”

I decided to focus my practicum on exploring how the opportunities 

identified at a specific operational disposal site might inform a design 

that would make an otherwise overlooked landscape visible. 

The discussion in this paragraph  draws upon 
material from both the author’s paper Waste 
landscapes: Excavating ideas regarding the role of 
contemporary landscape architecture as it relates to 
waste management + consumerism for the course 
‘LARC 7400: Landscape Topics’ and from the 
author’s proposal for this practicum 

1. 
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WASTE LANDSCAPES 
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“Waste Landscape” is the deliberately ambiguous term chosen to 

describe the focus of this topic. For many, the word “landscape” evokes 

the picturesque; lush stands of trees frame a gently rolling topography, 

perhaps there is a mirror glass lake with a curved shoreline. When 

you precede the word “landscape” with the word “waste,” this image is 

confused, and a different definition is needed to make sense of the title. 

Suppose the definition of landscape in this context to be “the landforms 

of a region in the aggregate” (Merriam-Webster, n.d.a) and the definition 

of waste as an adjective to be “discarded as worthless, defective, or of no 

use” (Merriam-Webster, n.d.b), that provides the foundation for how to 

define “waste landscape.” It is simply:

The following is a list of key terms and acronyms pertinent to 

understanding the language of waste landscapes. 

the space above an area of land that the landfill is permitted to 
occupy 
material being broken down by microorganisms without oxygen   
the area between the landfill footprint or other defined active 
area and another activity 
the prescribed layers of material used to cover a landfill after it 
has reached capacity
compacted clay liner 
a manageable portion of the larger landfilling area that is 
constructed to accept waste for a pre-determined volume and 
time estimate; typically, new cells are tied in to existing cells to 
create one continuous landform
a landfill that has reached its permitted capacity and has been 
capped 
a primarily homogenous, benign material often used for daily 
cover such as soil

2.1 GLOSSARY OF TERMS 

WASTE LANDSCAPE [noun]
wāst | lan(d)-skāp

landforms composed of discarded material 

AIRSPACE

ANAEROBIC DIGESTION

BUFFER ZONE

CAP

CCL

CELL

CLOSED LANDFILL

CLEAN FILL
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a mixture of organic material that has been acted on by aerobic 
decomposition as a result of composting
a material placed over the working face each day to help mitigate 
nuisances such as blowing debris, odours, and vectors
material broken down into smaller parts through a chemical 
reaction 
the proportion of material that is separated and used for another 
purpose instead of entering the landfill as waste
a vessel that is held inside a second vessel that has the capacity 
to hold at least an equivalent volume in the event that the 
primary vessel becomes damaged
when a substance that is being contained, such as methane, 
builds up enough force to break through a barrier 
a place used to collect waste, but without the management and 
engineering present at a sanitary landfill such as daily cover, 
liner and environmental monitoring 
discarded material that is wet
the study of contemporary waste and wasting patterns with the 
goal of gaining insight into current culture
greenhouse gas equivalent; a unit of measurement where the 
mass of various greenhouse gases are weighted based on their 
climate change impact for reporting purposes, so that their 
impact can be compared 
the burning of landfill gas, typically to reduce methane to carbon 
dioxide  
the first lift of waste material placed in a new landfill cell; free 
from any materials that could potentially damage the liner
a site that was a landfill but the waste material has been re-
located
the predicted amount of time it will take for a landfill or landfill 
cell to reach capacity
a layer of material of a specified thickness that is spread out over 
a defined area
liquids that have come into contact with waste 
landfill gas 
a clay and/or synthetic material or layers of material that acts as 
a protective barrier  
a gas byproduct composed of four hydrogen molecules 
attached to a carbon molecule and is a product of anaerobic 
decomposition 
a probe that is inserted into the ground to a specified depth that 
is used to test for landfill gas  
municipal solid waste; produced by non-industrial sources such 
as residences 

DECOMPOSITION

DIVERSION RATE

DUAL CONTAINMENT

BREACH

DUMP

GARBAGE

GARBOLOGY

GHGe

FLARING

FORMER LANDFILL

FLUFF LAYER

LIFESPAN

LIFT 

LEACHATE 

LFG

LINER

METHANE

MONITORING WELL

MSW

COMPOST

DAILY COVER 
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waste composed of organic molecules and can be broken down 
by micro-organisms through composting
when a waste material is used to create a new product
discarded material that is either wet and/or dry; garbage + trash
when a waste material is used as-is for another purpose 
discarded material that is either wet and/or dry plus 
construction and demolition debris 
an engineered depression for storing waste material that is 
designed and managed to reduce the negative impact of waste
located at the entrance to the landfill where all vehicles hauling 
waste must be weighed so the facility can maintain a running 
calculation of the amount of waste entering the landfill, and 
manage operations accordingly
the reduction in volume of a landfill that is a result of waste 
continuing to compress and move after it has been placed  
when the angle of repose of the waste is more shallow than the 
slope causing the slope to collapse
sorting waste materials into categories before it reaches the 
landfill for the purpose of re-use and/or recycling 
a collection of material that has been separated and saved for 
another purpose in the future 
a specified length along the landfill cell where material is 
dumped to be spread and compacted by landfill machinery
the cost of disposing of material at a landfill, typically charged 
per tonne
discarded material that is dry 
an organism capable of transmitting a pathogen to another 
organism, e.g. birds and insects 
discarded material that is considered to be of no use
specific categories of waste where the materials of a category are 
similar; the categories can be specific or more broad e.g. paper, 
metal, aluminum, organics, construction and demolition, etc. 

SETTLEMENT

SLUMP

SOURCE SEPARATION

STOCKPILE

TIPPING FACE

TIPPING FEE

TRASH

VECTOR

WASTE

WASTE STREAM

RUBBISH

SANITARY LANDFILL

SCALE HOUSE

RECYCLE

REFUSE

RE-USE

ORGANIC WASTE



9

2.2 PAST THE TIPPING POINT   

Waste is a useful descriptor because it is all-encompassing: anything 

discarded, and it can also be discussed in terms of inevitability. 

Arguably, waste is an inevitable part of life. Looking for these traces of 

life, including excrement and waste, is a recognized method in searching 

for evidence of life on other planets (McKinnon, 2017). For example, 

when methane and oxygen concurrently exist in the atmosphere, this 

is evidence of life. Methane is a waste product of living organisms, that 

breaks down through reactions with oxygen. In the absence of life, these 

two compounds would not exist together. An article released by NASA 

(Greicius, 2017) stated: “Without inputs of methane from life on Earth’s 

surface, our atmosphere would become totally depleted of methane 

within a few decades.” This example also illustrates how waste from one 

organism has evolved to become “fuel” for another organism or process. 

In a perfect world, in “nature,” these inputs and outputs of energy would 

fluctuate in relative balance; but humans, with our big brains and primal 

survival instincts, have managed to create far more waste than can be 

absorbed or utilized by the rest of earth’s processes.1 

In his book, The End of Nature (2003, p. iii) Bill McKibben reflects upon 

his initial skepticism of climate change and the ridiculous idea that 

humans could ever be a large enough force to alter the patterns of the 

earth, of nature, and finally coming to the realization “… for the first 

time human beings had become so large that they altered everything 

around us. That we had ended nature as an independent force, that 

our appetites and habits and desires could now be read in every cubic 

meter of air, in every increment on the thermometer.” In the same book, 

McKibben encourages us to remember, as we have forgotten in the 

past, that humans are part of nature. He also remarks that “this does 

not make our blundering alteration of everything around us any more 

defensible or any less sad” because the difference between humans and 

other organisms is that we have choice, the cognitive ability to see the 

consequences of our collective actions and to change them (McKibben, 

2003, p. xv). 
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In the past several hundred years, and especially in the last several 

decades since the industrial revolution, humans have dramatically 

tipped the scales on waste production (Humes, 2012). Not only do we 

produce far more waste than the earth has the capacity to consume, 

but we also create wastes that have never, to our knowledge, been seen 

before on earth. The problem with humans is not that we produce waste; 

it is that we have found ways to use and combine materials to create 

products that have never existed. Since this occurred over a few hundred 

years instead of a few million years, there has been no opportunity for a 

co-evolution of other organisms to use these new materials when they 

become waste. Because of this, human production of waste is recognized 

globally as a health, environmental, and social concern; some have 

identifi ed it as one of contemporary society’s “wicked problems” (Chan, 

2016). This problem results in what has become the normalized and 

civilized solution: collecting, hoarding, burying, and burning, to “dispose 

of” the truly unfathomable volume of human-generated waste. 

FIGURE 2.1: Uncompacted waste at the Brady Road Resource Management Facility
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In his 2017 article for Canadian Geographic titled: ‘Canada’s Dirty Secret,’ 

reporter Charles Wilkins describes his visit to the Toronto Landfill: “Any 

outsider granted a behind-the scenes peek at that outpouring is likely to 

be struck by its volume and variety and cost – more than a million dollars 

a day to keep it all moving. But what really hits the uninitiated, and hits 

hard, is the flow of it all - The nightmarish relentlessness with which the 

waste keeps coming, keeps needing a place to hide, to die, sometimes 

to be reborn. All of which echoes the relentlessness of the country’s 

garbage production as a whole. Despite what anyone might believe about 

the country’s oft-cited ecological values and its liberal ambitions for the 

planet, Canada leads the developed world in per capita production of 

garbage.”

 

Globally, we produced 2.01 billion tonnes of waste in 2016, and Canada 

contributed about 25 million tonnes to that total (Kaza, et al., 2018). 

This mass equated to 688 kilograms per person per year; that is about 

the weight of a prairie bison or thirty-six, 22.5-litre (5-gallon) standard 

water dispenser jugs. For reference, the global per capita average is 

282 kilograms per person or 15 standard water dispenser jugs. Experts 

predict that by the year 2050, the world will be producing 3.40 billion 

tonnes of waste annually (Kaza, et al., 2018). 

FIGURE 2.2: A visual representation of per capita waste production in Canada 
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What and how we waste and our attitude towards waste, in general, is 

conclusively tied to culture. It is common practice for archeologists to 

use found material as evidence to help piece together the structure of 

a past civilization. In Rubbish! The Archeology of Garbage (p. 11) William 

Rathje and Cullen Murphy suggest that: “if the garbage in the eyes of 

the future, is destined to hold a key to the past, then surely it already 

holds a key to the present.” While our garbage may have the power to 

teach us about ourselves, our culture views waste as a private problem, 

and other’s waste, no matter how benign, is repulsive. Thus, waste 

landscapes are continually pushed to the margins. Mira Engler positions 

waste landscapes as part of a group of “Heterotopic places,” including for 

example, cemeteries, fairs, and museums. Society locates heterotopias 

outside the time and space of other places; they have a distinct boundary 

built around things or people removed from ordinary life (Engler, 2004).

 

Landfills are designed to mitigate the potentially harmful effects of 

waste on human health and safety, environmental protection, and 

aesthetics (Kennen and Kirkwood, 2015). Landfills are a contested waste 

landscape that become wrought with public concern whenever visible, 

and therefore significantly influence municipal and governmental 

waste management strategies. A typical solution to public scrutiny is to 

keep landfills out of the public eye. Whether closed or in operation, there 

is a willful ignorance from the public surrounding waste production and 

management. When we throw garbage down the chute or set it out at the 

street, it conveniently disappears and is no longer our problem. When 

it arrives at the operational landfill, typically, the mound of waste is 

hidden from public view – obstructed by large berms, dense vegetation, 

and increasingly built on the periphery, or in complete isolation, 

geographically separate from the community it serves. We do not have 

to look at them. When landfills are closed, we briefly fret over what is to 

become of the disgusting mess, apparently forgetting that we contributed 

to it every day. The landfill problem is soon “solved” when the landfill is  

promptly capped, planted with vegetation, and forgotten about. Again, it 

disappears. Out of sight, out of mind. Although it must be monitored for 

2.3 CREATED BY ALL 
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FIGURE 2.3: Landfi lls reporting to the federal Greenhouse Gas Reporting Program in 2018

location 

GHGe REPORTED (TONNES)

500,000
400,000
300,000
200,000
100,000

LANDFILLS IN CANADA

WINNIPEG 

VANCOUVER

CALGARY

MONTREAL

TORONTO

411,235 tonnes CO2e

189,701 tonnes CO2e

51,698 tonnes CO2e

28,422 tonnes CO2e

546,075 tonnes CO2e

at least another few decades and will not in the foreseeable future ever 

be able to be constructed on or have other uses such as growing food, we 

have solved the problem. In Garbology: Our dirty love aff air with trash, 

Edward Humes (2012, p. 57) notes, “the irony that unrivalled ability to 

hide seamlessly all that waste, empowers even more wasting.”

Until relatively recent history, it was impossible to ignore waste because 

systems were decentralized, and it was often dealt with directly. For 

example, it was common practice across North America to dispose of 

waste in backyard incinerators or “burn barrels” throughout the 19th 

and 20th centuries (Humes, 2012). Burn barrels released a thick, noxious, 

black smoke and made the consequences of waste visible. As centralized 

waste systems came into place, the contemporary messages, displayed 

on bus benches and door-to-door pamphlets, have evolved from anti-

N
0 250KM
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FIGURE 2.4: “Don’t be a Litter Bug” campaign propaganda 

littering to pro-recycling campaigns. Re-cycling has become widely 

adopted but also criticized for only providing an “aura of environmental 

stewardship.” The need to reduce or prevent waste overall is well-known, 

but recycling is easier for the consumer. The consumer can feel virtuous 

about contributing to the “collective good,” with very little behavioural 

change or sacrifice. In her book Designing America’s waste landscapes, 

Mira Engler (2004, p. 127) is critical of recycling, stating: “it is popularized 

and legislatively enforced because it perpetuates the usual consumptive 

habits, supporting the interests of the same corporate industrial system 

that created the waste problem in the first place, as well as the new 

parasitic recycling industry.”

A fringe movement supporting the idea of “zero-waste” has become 

mainstream in recent years. It is not uncommon to see someone on their 

social media feed emptying a mason jar’s contents at the end of “Zero-

waste January.” Stickers from all the fruit I ate this month, an elastic 

that held my asparagus bunch, and three plastic tags from garments 

I picked up at the thrift shop. Zero-waste, ironically, also gives rise to a 

whole new genre of consumer goods. Even zero waste cannot escape our 

consumerist western culture. Vance Packard expressed his concern over 

this change in American culture in his 1960 book The Waste Makers and 

turned a critical eye to then-emerging phenomena, including advertising 

campaigns targeting children, planned obsolescence, and easy credit. 

Often borrowing from United States culture, Canada is not immune to 

this trend. In 2008 at 10.1%, Canada boasted the highest credit card debt 
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as a percentage of income out of 19 developed countries (Humes, 2010). 

The amount of trash continued to rise over the next several decades, and 

for a period in the mid 2000s, Canada also led the world in the production 

of garbage (Wilkins, 2017).

By improving waste management practices, centralized collection 

programs and technological advancements, we have successfully pushed 

waste to the margins, and waste landscapes have become easy to ignore. 

Hidden by tall berms and vegetation, they are built to be ignored. In some 

cases, waste disposal is so far removed from its source that garbage may 

travel considerable distances, sometimes crossing provincial or even 

national boundaries to reach its destination (Royte, 2005). The increased 

transport distance furthers the environmental impact, and landfills 

become a symbol of our willful ignorance to acknowledge the ugly side 

of civilized society.

 

Even if we choose to ignore it, a landfill is, as stated by Robin Nagle (2008, 

p. 3) in The Handbook of Regenerative Design: 

“Often considered a blight, it is also a space to which 
all residents contribute, a ‘social sculpture.’ 

The artificial geography of a landfill is created by all, 
shared by all.” 
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2.4 WHY LANDFILL? 

Sanitary landfi lls are the preferred method of waste disposal in Canada 

(Ghosn and Jazairy, 2015) (Giroux, 2014). There are close to 2000 landfi lls 

in operation in Canada and approximately 216 in Manitoba (Giroux, 2014)

(Manitoba Sustainable Development, n.d.)(fi gure 2.3).  Conventional 

incineration, i.e. thermal treatment, is also utilized, but primarily only 

in small-scale isolated cases to reduce waste’s overall volume; burning 

reduces waste by 85-95% (Rathje and Murphy, 2001). However, there 

is no energy recovery achieved through thermal treatment. Quebec 

houses the only large incineration plant in Canada (Giroux, 2014). While 

incineration with energy recovery is conventional in other countries 

and well-known as one of the least environmentally impactful waste 

disposal forms, it remains uncommon across North America (Humes, 

2012). Persistent public opinion about the negative health impacts of 

burning waste may also be a contributing factor. Backyard incinerators 

and open burning of garbage at dumps were common practice across 

North America in the 19th and 20th centuries (Humes, 2012). These 

practices were smoky, ineffi  cient, and released dangerous dioxins and 

other noxious pollutants into the atmosphere. In Los Angeles, where 

backyard incinerators were encouraged for years, they were identifi ed as 

being a signifi cant contributor to the growth of smog seen in the 1950s 

(Humes, 2012). Today, incinerators use eff ective abatement technologies 

to burn waste with negligible harmful chemical release into the 

atmosphere. Contemporary incineration facilities, such as many of 

those used in Europe, also harness energy to provide electricity and 

heat for the community (Humes, 2012). In Copenhagen, Denmark, only 

3-4% of the city’s garbage ends up in landfi lls (Humes, 2012). However, in 

North America, the stigma of the dangers of burning trash persists.

Due to Canada’s low population density and relative abundance of land, 

there is litt le incentive to invest in contemporary incinerators; landfi lling 

is the far more cost-eff ective option (Assamoi and Lawrynshyn, 2011). 

Additionally, even when using incineration, that end material is also 

sent to landfi ll.  So, while it is arguable that landfi lling is an inferior form 

of waste disposal, it is likely to remain the Canadian standard for the 

foreseeable future.



17FIGURE 2.5: Solid waste sites in Manitoba, not including transfer stations or private industrial landfi lls
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2.5 THE ROLE OF LANDSCAPE ARCHITECTURE

The practice of design and construction of sanitary waste landfills 

has evolved into a highly technical engineering exercise involving 

specialized layers of clay, liners, high-density polyethylene, complex 

systems of pipes, pumps, and leachate collection, as well as advanced 

knowledge of material settlement, compaction, and appropriate angles 

of repose. The engineer’s goal is to maximize efficiency and minimize 

human health and environmental impacts. Contemporary regulations 

based on the risks posed by closed landfill sites, including methane 

exposure and ground movement, prevent most forms of construction. 

Therefore, conversion to open park space is widely accepted as the 

most viable solution for returning the land to the public. Due to this, 

landscape architects have a long history of being involved in the design of 

landscapes of waste, particularly in their closure (Engler, 2004). Several 

local parks are built on closed landfill sites including Westview Park, 

first established as a park in the late 1950’s, and Kilcona Park, established 

in the late 1970’s (Kramer and Goldsborough, 2020)(Kramer, 2018a).

Many parks built on closed landfills and waste sites are objectively 

“good”  in that they are well-used, appreciated and provide quality, 

accessible greenspace to the public (Engler, 2004). An optimistic framing 

of landfilling could argue that we would ensure that these sites become 

public greenspace by selectively locating waste dumping sites. Land 

use restrictions due to the landfill would prevent the area from being 

eaten away by developers, thus preserving it as a future public asset. For 

example, it is improbable that Fresh Kills Park, an area over three times 

that of the famous Central Park, both in New York City, would have come 

into existence if it had not served as a landfill for so many years. 

Therefore, we can view landfills as an extraordinary land shaping 

opportunity where the burden of waste collection provides a continuous 

flow of, albeit unstable, fill material to construct dramatic topography 

that would not be possible under normal conditions. Currently, the role 

of landscape architects in the life-cycle of a landfill has primarily been as 

an end-of-life response to a tipping site that is reaching capacity or closed 
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due to public pressure resulting from encroaching city sprawl. The first 

argument then is: if we include landscape architects at an earlier stage 

of development, they could consider the entire life-cycle of the landfill 

more holistically, resulting in an intentional space that recognizes 

and exposes the reality of the landfill development to the public from 

conception through to decommissioning and final conversion. When 

the design does not happen until after the landfill is closed, the pre-

determined engineering of the landfill site, which likely did not consider 

the end-of-life fate of the landfill as a park, restricts the site layout. 

Moving waste material is a costly task, and ideally, it is only done once, 

so the opportunity to use the waste fill as a land-shaping opportunity is 

then lost. Knowing the final fate of a landfill and including landscape 

architects in design development from an early stage may begin to 

address these shortcomings more effectively.

It is worth noting that the use of the word “conversion” as opposed to 

“reclamation” or “remediation” is very intentional. The idea of having 

the ability to reclaim or remediate a landfill is somewhat problematic. 

When we remediate contaminated sites, this often means excavating 

the affected material to be replaced with “clean” fill. That contaminated 

material then ends up in a landfill. The irony of cleaning one place is that 

we must dirty another, and the landfill is often the ultimate resting place 

for “waste.” No matter how well contained or covered, it will always be a 

closed (not former) landfill. 

However, concealing the history of the waste landscape has been the 

prevailing design approach (Engler, 2004). “They found themselves 

fully embracing the pragmatism of engineers and developers in an 

effort to clear away the nuisances inexpensively and efficiently, to 

make places of waste invisible by burying and masking them, or, 

alternatively, to transform them in accord with the prevailing canons 

of “useful” and “beautiful” (Engler, 2004, p. xvi). The designer’s role has 

been complementary to the ideology of needing to “fix” or “remove” the 

waste problem from public consciousness, bound by convention and 

professional obligation to erase guilt and make the waste landscape 

more palatable (Engler, 2004). 
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Potteiger and Purinton (1998, p. 232), saw this as a persistent problem, 

and on the topic of palimpsest stated: 

“landscape design is too often used to wipe out 
technological guilt rather than raise awareness.” 

The primary criticism of many landfill to park designs is that when 

transformed from open waste site to park, the result is a generic 

landscape that has lost all connection to its former use.2 We overlook 

the potential that is inherent to the waste landscape in favour of erasure. 

If we contend that contemporary landfill design encourages public 

ignorance, then the second argument is that: through a long-term design 

strategy, if waste landscapes are made visible, and allow for direct 

engagement, there will be increased awareness and recognition of the 

cultural significance of waste landscapes.

In this paragraph and through sections 2.2, 2.4 
and 2.5, the discussion draws upon material 
from both the author’s paper Waste landscapes: 
Excavating ideas regarding the role of contemporary 
landscape architecture as it relates to waste 
management + consumerism for the course ‘LARC 
7400: Landscape Topics’ and from the author’s 
proposal for this practicum 

Conclusions are a result of case studies which 
are discussed in more detail in the author’s paper 
Waste landscapes:  Excavating ideas regarding the role 
of contemporary landscape architecture as it relates 
to waste management + consumerism for the course 
‘LARC 7400: Landscape Topics’ and are supported 
by statements made by experts in the field, as 
cited

1. 

2.
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3.1 HISTORY OF WASTE MANAGEMENT  

24FIGURE 3.1: View west from “Garbage Hill” (Westview Park) 

The City of Winnipeg’s fi rst landfi ll, the Saskatchewan Avenue Dump, 

operated between 1875 and 1948 (Golder Associates, 2015a). The dump 

site accepted all kinds of waste, including manure and sewage; then, in 

1907, an incineration plant opened, to burn waste before sending it on 

to the dump. Incineration continued until the dump’s closure in 1948 

(Kramer and Goldsborough, 2020). The site was re-graded to improve 

recreational opportunities and remains one of Winnipeg’s most beloved 

parks. This artifi cial landform provides the rare opportunity in the 

prairie landscape to experience vistas that otherwise would not exist; 

the viewshed from the park is where its offi  cial name “Westview Park” 

originated (Kramer and Goldsborough, 2020). Today, Westview Park 

is more commonly referred to by its moniker, “Garbage Hill.” In 2018, 

Garbage Hill was anonymously adorned with a Hollywood-esque sign 

that received such an outpouring of positive response, that the City 

installed a permanent version later that year (CBC, 2018).
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After the Saskatchewan Avenue Dump Site closed, a new incineration 

plant built on Henry Avenue continued to burn a portion of the City’s 

waste before being distributed to various landfi lls. Expensive upgrades 

due to new air pollution abatement standards resulted in its closure in 

1979 (Kramer, 2018b). 

Another notable local site is the closed Kilcona Landfi ll, now Kilcona 

Park. Park planning preceded landfi ll construction, which started in 1978 

and operated for nine years before its early closure in 1987 due to public 

pressure regarding the park development (Raddatz, 2019). The park has 

since become one of the most popular in the City, primarily for its 118 

acre off -leash dog area. Grass covers the former landfi ll mounds, with a 

pond and trees around the base. While the topography is unnatural in 

the prairie landscape, and most people are aware of the park’s origins, 

there is litt le evidence to suggest what makes up the substrate of the 

park; a landscape which could easily be mistaken for static despite the 

ongoing monitoring and maintenance required over 30 years later. 
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The City of Winnipeg is currently responsible for 35 active, closed, and 

former landfi ll sites, all of which, with the exception of the former landfi ll, 

require various degrees of monitoring and maintenance to control 

erosion, methane release, and leachate production (Golder Associates, 

2015b). Several of the 35 sites were acquired in 1973 with “Unicity” when 

Winnipeg amalgamated with several adjacent towns (City of Winnipeg, 

2014a). Following the unifi cation of the City of Winnipeg, a centralized 

city waste management system replaced the number of smaller landfi ll 

operations. Only one site, the Brady Road Resource Management Facility 

(BRRMF), accepts municipal solid waste (MSW) today. Figure 3.2 shows 

the development of the residential portions of the city versus landfi lls in 

operation over time.

FIGURE 3.2: landfi ll versus residential lot development (1870 - present), the height of the columns are proportional to the  
number of years each landfi ll was active 
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3.2 CONTEXT + GROWTH 

Of the 34 remaining sites, one in addition to the BRRMF site, remains 

in operation, but it no longer receives waste. The City uses the Summit 

Road site to carry out an experimental soil fabrication operation 

(Smith and Kuluk, 2018). Waste materials in the form of  wood chips, 

street sweepings and biosolids become part of the capping process as a 

substrate for vegetation (Raddatz, 2019). Cadboro Road East is the only 

“former landfi ll”; waste was relocated  from this site. Shown in fi gure 

3.3, of the remaining closed landfi lls two are industrial, and the rest are 

zoned as parks and open space. 

27FIGURE 3.3: local and regional park system and open space in relation to historical landfi ll sites
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Existing parks around the Brady landfill include a planned passive 

greenspace network through the neighbourhood to the north as well as a 

series of city-owned park spaces along the shoreline of the La Salle River 

to La Barriere Park; which is a regional park outside of city limits but a 

part of the City’s parks and open space. In addition to designated parks, 

there are adjacent wooded areas, especially in the form of Riparian 

Forest. In the future, there may be opportunity to create additional 

greenspace corridors to the river and La Barriere Park; this connection, 

along with the Parks and Open Space zoned plots that wind through the 

adjacent neighbourhoods, may encourage linkages through the BRRMF 

site. 

Winnipeg has large areas zoned as agriculture, including the land 

directly adjacent to the BRRMF and the southern portion of the site 

where no landfill activity has happened to date. Current zoning, figure 

3.4, also shows that most of Winnipeg’s multi-family residential homes 

are concentrated in downtown with single-family housing closer to 

the edge of the City. However, the new residential development area 

directly north of the BRRMF site displays the trend towards more 

mixed-use development and contains areas of two-family, multi-family, 

and commercial in addition to single-family housing. The established 

neighbourhood east of the landfill  contains homes built primarily in the 

1970s and 1980s, and slightly further east are homes built dating back to 

the late 1800s (City of Winnipeg, 2014b). 

These patterns suggest that a specific age range or income level would 

not dominate the surrounding neighbourhoods. Isolating the data 

for the established neighbourhoods east of the Brady landfill shows 

approximately one-third of the population is aged fifty or older, and 

one third has an annual income of less than $15,000. These numbers 

approximate the City’s averages overall, where the percentages are 32 

and 28 percent, respectively (City of Winnipeg, 2016)(City of Winnipeg, 

2014c). 

It is worth noting that the available census data is from over a decade 

ago. The data may not represent the population today, and the collection 
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of raw data for these neighbourhoods is beyond the scope of this project. 

However, based on the additional evidence stated and the relative size of 

the younger age brackets in the census, these trends are understood to 

be a reasonable representation for the purpose of this project.  

When the Brady landfill opened, it was surrounded by industrial and 

agricultural land (Hilderman Witty Crosby Hanna and Associates, 1987). 

Residential growth has since expanded south and soon Brady will have 

new neighbours. During this time, it will be critical for  the facility to 

maintain and foster positive relationships in order to maintain site 

operations for the long-term, as planned (KGS Group, 1993).  
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FIGURE 3.4: present-day zoning for the City of Winnipeg and key demographics of select neighbourhoods 
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4.1 FOUNDATION 

The Brady Road Resource Management Facility (BRRMF), or more 

commonly referred to by its moniker, “Brady,” is currently the only 

city-funded landfi ll site for Winnipeg. Brady opened in 1973, following 

the unifi cation of the City of Winnipeg with the surrounding suburban 

towns (City of Winnipeg, 2014a). 

BRRMF and Winnipeg are located squarely within the Red River valley. 

Once covered by glacial Lake Agassiz,  the receding of the glacier left 

behind the vast landscape and rich clay soils that are there today 

(Buckner, 1990). Since it is a former river bott om, there is very litt le 

topographic variation within the Red River valley. Because of this, 

tall artifi cial structures or landforms appear in great contrast to their 

surroundings. The 30-meter tall Brady landfi ll creates a signifi cant 

vantage point (fi gure 4.1).

The original defi nition of “land” “fi ll” is much more literal than it is 

today. It referred to creating or reclaiming “useless” land using “fi ll,” 

which could mean waste, but not exclusively (Geroldi, 2017). Historically, 

people viewed wetlands as useless land; consequently, many waste 

landfi lls were built in some of the absolute worst sites; valuable wetland 

habitats, resulting in long-term contamination of the surrounding 

environment, especially groundwater (Rathje and Murphy, 2001). As 

of 2001, the unlined landfi ll at Fresh Kills, New York, was releasing 4.5 

million litres (one million gallons) of leachate into the harbour every 

single day (Rathje and Murphy, 2001). 

Fortunately, the geologic and hydrologic conditions of the Brady 

landfi ll  are ideal for landfi ll construction. A thick layer of highly 

FIGURE 4.1: Regional topography and proportional height comparisons of local structures  
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plastic glaciolacustrine clay extends under the site and is suitable for 

constructing the landfi ll’s protective clay liner (KGS Group, 1993). The 

clay material eff ectively reduces infi ltration by liquid leachate; it varies 

in thickness from 11 to 15 meters. Groundwater fl ows through the site 

northeast to the centre of Winnipeg. There is an aquifer directly under 

the site, but it would never be used for consumption because the water 

is non-potable due to high levels of naturally occurring saline and 

dissolved solids (Hilderman Witt y Crosby Hanna and Associates, 1987).

When the environmental conditions are favourable, it is usually in a city’s 

best interest to keep the same landfi ll location for as long as possible; 

for both capital cost and the risk reduction. Benefi ts include more 

effi  cient monitoring, reduced point sources of potential contamination, 

and preserving valuable land for other essential functions such as 

agriculture.
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34FIGURE 4.2: Brady Road Resource Management Facility layout and overview

westen dorf co
ul

ee

0 0.5KM
N

future landfi ll cells 

landfi ll cells 

landfi ll gas well 

utility hole 

utility hole riser

impacted water 

gas monitoring probe 

non-impacted water 

INFRASTRUCTURE 

CLOSED 
LANDFILL CELLS

FILL AREAS

A

B

C

D

1,334,000

15,672,000

19,882,000

24,990,000

25

18

26

30

VOLUME 
(m3)

LIFESPAN 
(YRS)

HEAVY 
EQUIPMENT 
SHOP

LIME MUD 
BERM

A

B

C
D

NEW ADMIN 
COMPLEX 

SCALE HOUSE

ADMIN 
COMPLEX

4R DEPOT

hydro right of way

trans Canada gas pipeline right of way

HYDRO 
SUBSTATION

LFG FLARE

WATER LOADING

CONNECTION

DRY PONDS

WEIR

WEIR

LEACHATE
DOUBLE 
CONTAINMENT
TANK 

COMPOST
LIME MUD BERM

Perimeter hwy

Perimeter hwy

Br
ad

y 
rd

charett e rd
Rue Des Trappistes 

Rue des Trappistes 

Br
ad

y 
rd

W
av

er
le

y 
st

W
av

er
le

y 
st

Kenaston blvd

la
salle river

1992-93

19791993

198619871988

1990199119921993199419972014

2017
active

1978

1978
1976

1975

1974 1976

1976

1977

1973-74

1973

2002

1989

R
M

 o
f M

ac
D

on
al

d 

C
it

y 
of

 W
in

n
ip

eg



35

The Brady Road Resource Management Facility is a 790-hectare site 

located on former agriculture land with 525 landfilling hectares. Figure 

4.2 shows the site’s layout today. The landfilling area is composed of cells 

that have been constructed over time to expand the landfill as needed. 

The landfill’s first cells, built between 1973 and 1978, are located at the 

entrance from Brady Road, south of Charette Road; this is separate from 

the majority of the landfilled area at the northeast corner of the site 

(Smith, et al., 2018). These closed cells have grown over with grasses and 

some trees and are lower in elevation. Initially, the maximum allowable 

airspace of the landfill was 12 meters but the allowable airspace increased 

to 30 meters beginning in 1979 (KGS Group, 1993). 

Future landfill construction plans to expand cells west before moving 

construction to the area south of Charette Road and the historical cells. 

A Manitoba Hydro and a pipeline right of way cut through the southern 

portion of the site; these are 2.9 kilometres long by 145 meters wide and 

2.9 kilometres long by 29 meters wide, respectively (KGS Group, 1993). 

Government regulations prohibit landfill cell construction within this 

area, within 30 meters of the property boundary, and within 100 meters 

of public roadways (The Environment Act, 2016. r.37s.29(1)(a)). There 

is a centrally-located composting area at the end of Charette Road that 

currently accepts municipal leaf and yard waste (KGS Group, 2011). 

Surface water coming westward, from off-site, will flow south of Charette 

Road and south around the compost area (Smith, et al., 2018). 

Water is stored in ponds and overflow dry ponds and then is channelled 

and released via the northwest weir. The weir releases water into the 

Westendorf Coulee, eventually draining into the La Salle River, located 

approximately 1.5 kilometeres southeast of Brady (City of Winnipeg, 

2011). Surface water runoff from the active and closed landfill areas, 

considered “impacted,” is directed by a separate drainage ditch. The 

water discharges into the dry pond area and is tested before eventually 

being released off-site. Ponds collect non-impacted water for use in 

the composting process and general maintenance activities, such as 

4.2 ORGANIZATION 
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FIGURE 4.4: Dumping material for fl uff  layer 

FIGURE 4.3: Diagrammatic section through landfi ll construction 
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dust control (Slike, 2020). The 4R depot accepts various materials, 
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The landfill is composed of three primary components: the base layer 

(liner), waste, and final cover. The base layer’s current design standard 

from top to bottom is 300 mm sand, 1.5 mm HDPE and 150 mm compacted 

clay liner on compacted subgrade (Smith, et al., 2018). The naturally 

occurring clay on site is excavated, separated, and re-compacted in 150 

mm lifts, to build the clay liner then engineering tests are conducted 

to ensure it meets the standard for being an impermeable barrier. The 

maximum excavation permitted is 5.5 meters, and the top of the liner 

prepared for waste placement is 4.5 meters below the initial ground 

level (Smith, et al., 2018). Historically, clay was the only liner used at the 

base of the landfill cells, but for all construction beginning in 2014, a 

synthetic HDPE liner was added to the liner system (The Environment 

Act Licence No. 3081R, 2013). Landfill bulldozers spread and compact 

3-meter lifts of waste from the 50-meter-long tipping face (Smith, et al., 

2018). Waste is compacted to minimize future settlement and maximize 

available airspace. Only the first lift, referred to as the “fluff layer” is not 

compacted to protect the synthetic liner from tears (Slike, 2020). Each 

day 150 mm daily cover material, or an alternative cover such as a tarp, is 

placed over the waste. The use of daily cover results in approximately 4:1, 

waste to clean fill by volume (Smith, et al., 2018). Daily cover also helps to 

prevent blowing refuse, control odours and vectors. Temporary fencing 

is erected and moved with the tipping face to prevent blowing trash from 

escaping the site boundary. 

4.3 FILL 



3838FIGURE 4.5: Layout and site build-out using conventional landfi ll construction  standards

0 0.5KM

BRRMF does not accept hazardous waste and is primarily composed 

of MSW. The expected proportions entering the landfi ll from each 

waste stream are 61% residential, 21% from industrial, commercial, 

and institutional (IC&I) sources, 17% from City operations and 1% from 

construction and demolition (C&D) waste (KGS Group, 2016).

As landfi ll operators carry out daily waste placement, they grade and 

compact the waste mound to conform to the minimum and maximum 

slope allowances of 30% for the side slopes and 5% for the top slope. 

Adhering to these limits as strictly as practicable maximizes the total 

volume of waste that fi ts within every unit of land. Once the landfi ll 

cell reaches capacity, the compacted waste is 33.5 meters thick and 29 

meters above ground level. A fi nal cover of 850 mm compacted “low 

permeability soil” (clay) and 150 mm vegetated topsoil closes the landfi ll 

A’

B

B’

Brady rd

Waverley st

Perimeter hwy

A

Rue des Trappistes

PARKS AND 
OPEN SPACE 

N



3939

(Smith, et al., 2018). Figure 4.5 shows what the fi nished landform would 

look like if all available landfi ll hectares were developed within these 

narrow parameters.  

This landform shown is a representation of the conventional shape 

immediately post-closure, however, it is worth noting that this would 

change over time; the waste in a closed landfi ll is still being acted upon 

by anaerobic decomposition, which increases the internal temperature 

of the landfi ll and reduces the volume of waste, as does the release 

of air pockets. This activity causes the landform to sett le, potentially 

unevenly. Additionally, waste placed in winter may take years to 

thaw and therefore, will decompose at a diff erent rate. Freezing and 

thawing around some materials, notably tires, may cause them to rise 

to the surface. Under ideal conditions, the industry standard for well-

compacted waste is to expect a sett lement of 5-10% (National Center for 

Resource Recovery, 1974). However, approximately 40% of the waste is 

placed when frozen, this necessity increases the amount of expected 

sett lement (Hilderman Witt y Crosby Hanna and Associates, 1990).sett lement (Hilderman Witt y Crosby Hanna and Associates, 1990).
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Of the residential portion entering the landfill, at least 60% of this 

could potentially be diverted. The composition of landfills has changed 

dramatically twice in the last century: first beginning in the 1960s with 

the explosion of plastic materials and packaging, and again beginning in 

the 1990s when recycling was becoming mainstream (Smith, et al., 2018). 

Of the residential waste sent to landfill in 2009, only 7% was recyclable 

plastic, metal and glass (Stantec, 2011). The majority of the waste sent to 

landfills is broadly categorized as “organic.” Organic materials make up 

53% of the total; the three largest categories being food waste, paper, and 

yard waste. The other remaining waste streams also send a significant 

portion of divertible material to the landfill. Notably, evidence suggests 

that 52% of the waste sent to landfill through the IC&I waste stream is 

paper products (Stantec, 2011). 

By composting at BRRMF, it is possible to significantly reduce the 

amount of organic material buried in the landfill. In addition to the 

obvious benefits from sending less waste to the landfill, reducing 

organic waste specifically may have additional benefits (Steward Edge, 

2009). The assumption that material will break down inside a landfill is a 

misconception. Aerobic decomposition causes the initial breakdown of 

waste in a landfill. This process lasts for a short period before depleting 

the available soil oxygen, a state that is further exacerbated by the 

purposeful compaction of waste and the fact that waste is regularly 

encased inside an impervious plastic bag (Rathje and Murphy, 2001). 

Without oxygen, anaerobic decomposition begins. However, in most 

cases, only organics like food and yard waste biodegrade under landfill 

conditions in the long-term; even then, if excavated even two decades 

later, they are very likely to have remained in recognizable condition 

(Rathje and Murphy, 2001). In general, waste does not degrade so much 

as it “mummifies”; paper, though organic, barely degrades at all (ibid).

During “The Garbage Project,” which took an archeological approach 

to study society through landfill excavations, excavated decades-old 

newspapers were valuable for dating because, inside the landfill, they 

4.4  DIVERSION  
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FIGURE 4.6: Small plastics collected for re-use at BRRMF and MSW composition

41

had remained readable (Rathje and Murphy, 2001). The breakdown 

of what litt le waste does decompose progresses exceptionally slowly, 

therefore the landfi ll remains active for an indeterminable amount 

of time. Thus, separating organics from the landfi ll may result in 

decreased operation costs because the waste composition would be 

comparatively inert (Valdivia, 2010). Over the past decade, the City of 

Winnipeg has successfully taken steps to increase diversion rates. This 

FIGURE 4.7: Windrows of compost, early stage compost in foreground
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FIGURE 4.8: Soil fabrication at Summit Landfi ll - spreading biosolids 

42FIGURE 4.9: Stockpiling construction material for re-use 

past year (2019), the City diverted 50% of all waste entering the landfi ll 

and 31.9% of residential waste, compared to only 15% in 2015 (Gordon, 

Crawford, and Grosselle, 2020)(Gordichuk, 2020). Two of the signifi cant 

contributors to this change are leaf and yard waste composting, and the 

soil fabrication pilot project. In addition to this, the City has approved the 

implementation of a Residential Food Waste Collection pilot program 

beginning in October 2020 (Gordichuk, 2020). 

In addition to composting, material diversion is achieved on site through 

re-use. The facility stockpiles and uses specifi c materials for various 

waste management activities. For example, concrete from construction 

waste can become an aggregate, small plastics used to facilitate drainage, 

and clean fi ll delivered from off -site construction projects is routinely 

saved for daily cover material (Slike, 2020). These are often delivered 

separately through commercial drop-off s. Other materials separated 

through the 4R depot available for re-use on site include rubble and 

masonry, ceramics and porcelain, stumps and logs, and glass (Water and 

Waste Department, 2020).



43

4.5 OUTPUTS + MONITORING 

Landfi lls produce two primary outputs from the decomposition of waste: 

leachate and landfi ll gas (LFG). The age and composition of the waste 

and infi ltration of rainwater infl uence the volume of liquid leachate. 

To manage leachate production at the Brady landfi ll, all landfi ll cells 

built since 1987 include sub-drains above the liner system. The facility 

also retrofi tt ed the cells built before this, from 1973 to 1987 (Smith, et 

al., 2018). The sub-drains gravity-feed leachate to maintenance holes 

and then to lift stations to the 300,000-liter dual containment storage 

tank (Gordon, et al., 2020). The leachate is then removed and hauled to 

the North End Water Treatment Plant. The facility samples leachate at 

the maintenance hole access points for various indicators, including 

dissolved nutrients, metals, petroleum hydrocarbons, pesticides and 

bacteria (Gordon, et al., 2020). 

FIGURE 4.10: Dual containment leachate storage tank 

Decomposition also causes landfi lls to exhale gases, primarily methane 

and carbon dioxide; the proportion of these two gases produced by the 

Brady landfi ll is approximately equal (ibid). Both methane and carbon 

dioxide are odourless; the odour frequently associated with landfi lls 

comes from the trace gases that are released into the atmosphere as a 

result of decomposition. LFG was not collected at the Brady landfi ll until 



4444FIGURE 4.11: Greenhouse gas emissions reported from BRRMF  2004-2018 in CO2 equivalent units 
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2013 when 42 gas-extraction wells were installed into the closed landfi ll 

areas (ibid). The LFG extraction system directs the gas to a fl are where 

the gases are burned; transforming the methane to carbon dioxide 

and water. This removes the odour and also improves greenhouse gas 

emissions since methane has 25 times the global warming potential 

of carbon dioxide (Climate change connection, 2019). BRRMF and all 

other facilities that produces 10 or more kilotonnes of carbon dioxide 

equivalent units annually reports this total to the federal Greenhouse 

Gas Reporting Program. In 2012, prior to installation of the fl are, Brady 

released 460,733 tonnes of CO2e, this was reduced to 381,030 in 2014 and 

emissions have continued to remain below 2012 levels (Environment 

FIGURE 4.12: Closed landfi ll cell with landfi ll gas well

FIGURE 4.13: Monitoring wells at the perimeter of BRRMF

LFG WELL 
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and Climate Change Canada, 2020). In 2018, the last reporting year, 

BRRMF was the second-highest emitt er in Manitoba overall and the 

second-highest emitt er of all waste facilities in Canada, releasing 411,235 

tonnes of CO2e (Environment and Climate Change Canada, 2020). The 

gas produced by a landfi ll is heavily dependent on its age; it is possible 

that when closed landfi ll cells with less effi  cient collection systems 

see a decline in methane production and with a continuing increase in 

organics diversion, the overall emissions from the Brady landfi ll could 

decrease (Townsend, et al., 2015). It is expected that the size of the 

landfi ll will outgrow the existing fl are, which will eventually be replaced 

FIGURE 4.14: Landfi ll development at BRRMF 2002-2017
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or supplemented (Raddatz, 2020). Other waste management operations 

commonly incorporate methane collection into an energy production 

system, which is considered an off set of emissions and it would is 

anticipated that Brady will incorporate this in the future (Townsend, et 

al., 2015).

In addition to surface-water monitoring that tests for upstream versus 

downstream conditions; there are monitoring probes located around the 

facility’s perimeter to test for gas migration (Gordon, et al., 2020). 
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4.6 CHARACTER + ALTERNATIVE PLAN 

Landfi ll operations continually construct, fi ll and cap new landfi ll cells. 

This activity creates landforms in the wake of construction. Following 

closure, there are plans to convert the land to a park. Upon completion, 

this would be the largest park in Winnipeg, covering more area than 

Assiniboine Park and Forest combined. It would be similar in size to 

Fresh Kills Park in Staten Island, New York City. In terms of recreational 

opportunities, this park would have enough land area to support 

activities that are often only available in larger, provincial parks (fi gure 

4.16). The park’s location within city limits means it could be directly 

accessible by transit and make a wider variety of activities available to 

a larger population. 

However, the landfi ll footprint does not appear at once; it grows in 

phases via the construction of individual cells. So, while the southern 

portion of BRRMF is accepting waste, the northern area will have been 

capped and left unused until its closure, a wait which could span over a 

century (Smith, et al., 2018). Instead of building a landfi ll and the landfi ll 

then being a problem that is covered up with a park, the design proposal 

48FIGURE 4.15: View northeast of downtown from the ridgeline of the closed landfi ll cells
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is to re-frame the landfi ll as an opportunity to grow a continuously 

expanding park from discarded material. 

Exploration of the site and surrounding area reveals the anomalous 

character unearthed through the waste management process. The 

size and lifespan of the Brady Road Resource Management Facility 

specifi cally allow for the inclusion of expanding public space to exist 

concurrently alongside this activity. This strategy challenges landscape 

architects’ typical role in the design of waste landscapes and will be 

used as a method that att empts to address the challenges and critiques 

FIGURE 4.16: Footprint comparison between BRRMF and other relevant park spaces 
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previously identified in more generic design solutions. Proximity to 

ongoing waste management activity presents a unique opportunity 

where interventions can encourage the community to form direct 

and indirect connections with this waste landscape that ultimately 

encapsulates several decades of the City of Winnipeg’s history.

It is hypothesized that by increasing the public’s connection to and 

awareness of waste management practices, landscape architecture 

can contribute to addressing the problems associated with waste and 

the culture of over-consumption in North America. Landfills hidden 

from the public eye have been frequently cited as contributing to over-

consumption; it facilitates ignorance regarding the fate of our trash. 

Mitigation campaigns commonly use fear and guilt in an attempt to 

influence people’s actions. However, these two methods often backfire 

and result in barriers such as denial or defensiveness (Northern Ireland 

Environment Agency, n.d). “Leveraging the natural human motives to 

play, compete, test ourselves, earn rewards…” has also proved to be an 

effective method of influencing behavioural change (Cummins, 2014). 

In Designing America’s Waste Landscapes Mira Engler (p. 123) points out 

the connection between waste and play stating: “Many waste places 

have these ruinous attractions: release from control, free play for action 

FIGURE 4.17: View east from the ridgeline of the closed landfill cells
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FIGURE 4.18: View east when the landfi ll is blocking the sun 

and fantasy, rich and varied sensations. Thus children are att racted to 

vacant lots, scrub woods, back alleys, and unused hillsides.” Visibility, 

environment, and play are inherent to the practice of landscape 

architecture and therefore become avenues by which landscape 

architecture has the potential to contribute to solving waste-related 

challenges through design. 
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Figure 4.20 shows an alternative timeline that explores how both the 

landfill and park could progress in concurrent phases. The dark green 

area represents public park space, and the light green shows closed 

landfill areas before opening to the public. Keeping capped areas 

inaccessible for a period allows for settlement to occur and vegetation 

to become established. Phase 01 and 02, representing a period of 

approximately the next 100 years, have been designed in more detail.

The design intervention within this timeline will consider the existing 

and potential future conditions to facilitate the discovery of this living 

FIGURE 4.19: View south from outside BRRMF boundary
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FIGURE 4.20: Proposed landfill and park development timeline  
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54FIGURE 4.21: View across the top of the landfi ll on a windy day
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5.1 DESIGN AREA 

58

With the alternative design plan established, this chapter outlines 

a specifi c design scheme for phase 01 and phase 02. Depending on a 

variety of factors, including population growth and diversion rates, the 

time frame to complete the fi rst two phases will be a minimum of 50 

years (Smith, et al., 2018). The total area is approximately 216 hectares 

containing 178 landfi lling hectares. Between 1979 and the present, the 

city fi lled approximately 89 hectares to a height of 30 meters above grade. 

Approximately 83 hectares has been capped in the standard method, as 

described in section 4.3.  

The park area in phase 01 is built primarily on historical fi ll, and phase 

02 includes the future landfi ll area to the west. While the publicly 

accessible portion of the site in both phases is the park area, the design 

FUTURE FILL
89 ha

BRRMF BOUNDARY 

HA
100m

100m

Brady rd

FIGURE 5.1: Summary of proposed cell development area phase 01 and 02 
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accommodates the impact of the entire Brady site in all phases. 

The previous research and analysis led to the inclusion of education, 

experimentation, recreation and play in the design scheme. 

Mira Engler (2004, p. x) describes waste landscapes as: 

“rich with cultural signifi cance and substance; they 
are landscapes of extremism and contradictions, 
at once dreadful and fascinating, att ractive and 
repelling”

The resulting design is in many ways inspired by this sentiment and is 

described in the following sections through four layers of engagement: 

landform + drainage, activities, circulation, and vegetation. 

FILLED
89 ha

CAPPED
83 ha

Perimeter hwy 

Kenaston blvd
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5.2 LANDFORM + DRAINAGE 

The waste fi ll is the functional motivation of the site development, 

making landform is the crux of the design. Initial site visits exploring 

the perimeter of the site and views from the road reveal that despite 

being 30-meters high, the existing landform is surprisingly unobtrusive 

(fi gures 5.2 and 5.3). It is set back from the road and obscured by berms 

and rows of vegetation, with no signifi cant vegetation on the landform 

itself. The backdrop, when viewed from the public realm, is primarily of 

vast prairie and sky. Under these conditions, the waste mound lacks a 

sense of scale. 

The massive landform is eff ectively concealed and easy to ignore. 

Opportunities to create visibility were explored as part of the goal to 

“reveal” the waste landscape. Existing physical and visual access to 

the site was determined based on the present and future surrounding 

activity. There are six physical access points which are all controlled 

by BRRMF. The two west entrances are semi-public; they are open to 

the public during business hours for material drop off  and other waste 

management related services. However, access to the larger site area is 

minimal. City of Winnipeg staff  use the two access points from the north, 

primarily for monitoring and maintenance activities. The east access is 

through the business “Wood Anchor”; they have a direct access road into 

the Brady site for accepting wood material as part of a re-use program 

(Stantec, 2011).

FIGURE 5.2: View southwest of closed cells at the Brady landfi ll 
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As previously noted, barriers in the form of fences, vegetation and earth 

berms severely limit visual access to the site. On the west, north and 

east sides of the site, along high traffic routes, are where the barriers are 

concentrated. Rue des Trappistes to the south affords an unobstructed 

but distant view; development plans for BRRMF also show the eventual 

removal of this road (Smith, et al., 2018). 

This analysis identified four visual access points for phase 01 and phase 

02 design development (figure 5.4). North of the landfill, the future 

residential development is fenced-off and visually blocked, however 

opportunity for connection exists, primarily through the proposed 

park system. The Brady landfill is partially visible from the perimeter 

highway, which is also is a major thoroughfare. However, the speed of 

traffic through this area further contributes to obscuring the landform. 

Due to this, optimal visual access for most vehicular traffic is from the 

two controlled intersections where drivers and passengers are more 

likely to survey their surroundings (Appleyard, D., Lynch, K., and Myer, 

J., 1972). The residential access road primarily offers a visual connection 

for those living in the established residential neighbourhood to the east. 

The view from this vantage point is slightly less obstructed compared 

to the view from the perimeter highway. There is also evidence that the 

community makes use of the open greenspace in between the residential 

area and BRRMF, which may present an opportunity to create a physical 

connection. 

FIGURE 5.3: View north of the Brady landfill from Rue des Trappistes 
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Manitoba infrastructure has released plans to build an overpass directly 

northeast of BRRMF at Kenaston Blvd. which will become a bypass to 

highway 75 (Manitoba Infrastructure, n.d.). Plans were fi rst released for 

phase one public engagement in the summer of 2018 and phase three 

was completed in November and December 2019; the design is now being 

fi nalized based on the feedback from these public engagement sessions 

(Manitoba Infrastructure, n.d.). This practicum project assumes that 

construction would be completed within the next 50 years and therefore 

impact phase 02. The bypass will bring traffi  c closer to the site and 

provide an elevated view of Brady, allowing motorists to see over the 

barriers. A focus on visual access points both to and from the landform 

as a crucial component in the design of the landform itself. 

Once the waste placement is complete, it is expensive, and due to the 

nature of the material, it is potentially risky to re-sculpt the landform. 
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EXISTING 

Therefore, determining the fi nal desired landform at the beginning 

stages of landfi ll design is essential. For these reasons, the design 

maintains and builds upon the existing landform as opposed to altering 

it. The existing landform also has some desirable qualities, particularly 

the central “bowl” area protected from northwest winds and some 

variation in topography, which makes it suitable for recreation.

  

Landfi ll construction methods were an inspiration and guide for the new 

landform design. As previously described in section 4.3, contemporary 

landfi ll construction practices have changed signifi cantly compared to 

when the existing landform was built, impacting the proposed form. 

Clay models were used to explore various iterations of the expanded 

landform based on contemporary waste placement methods used at the 

landfi ll and to determine the fundamental design elements (fi gure 5.5). 

The layered form reveals the waste placement process by showing how 

the landform is built in layers within smaller sections or “cells” and also 

speaks to the advancement of the tipping face as the waste placement 

progresses. The creation of benches allows for increased soil depth 

for vegetation growth in this area as well as the stable construction 

of a higher landform (BC Ministry of Environment, 2016). By allowing 
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FIGURE 5.6: Wind study analysis of process work, example of landform iteration 

increased height and variation in the topography, it was possible to 

create a more dynamic landform without sacrifi cing waste capacity and 

to introduce portions of the landform that would be visible from outside 

the site. 

The dynamic landform results in a series of protected and exposed areas 

at varying elevations and with diverse microclimates. The shape of the 

landform acts as a windbreak and directs water fl ow, integrating with 

the existing drainage system. In the process of refi ning the landform, 

solar and wind analysis were conducted to determine the impact the 

landform would have on the human comfort throughout the park.

Construction of the 60-meter high point is completed for phase 02 and 

would be visible from a distance, including the key visual access points. 

The peak is set back from the Perimeter Highway at an optimum viewing 

angle from the proposed overpass, where any blowing refuse can be 

controlled before it reaches the road. The high point and top terraces 
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FIGURE 5.7: View from overpass 

would appear to protrude above the smooth outer slopes of the landform 

from the overpass (fi gure 5.7).

The heightened landform generates a sense of intrigue for what is 

happening behind the otherwise unassuming landform. Once inside 

the park, the dramatic topography is revealed, inviting exploration. The 

massive scale of the landform complements the scale of the operation; 

the terrace’s minimum dimension corresponds to the size and turning 

radii of the operating equipment. 

These landform characteristics established in the clay model eventually 

led to the production of a refi ned grading plan that confi rmed the 

location and elevation of the desired high points were feasible of building 

landforms from waste material. The maximum acceptable slope to 

ensure stability is 3:1, or 33%, and the minimum slope to ensure proper 

drainage is 20:1, or 5% (Smith, et al., 2018). The design intentionally works 

within these limited slope conditions so that the resulting landform is 

representative of contemporary landfi ll construction standards and will 

remain recognizable as a closed waste site after capping. 
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FIGURE 5.8: Summary of landform characteristics 

This approach also considers the skills and abilities of the workforce 

at the landfi ll; since heavy equipment operators already have expertise 

in waste placement within these parameters, this ensures continued 

effi  ciency in the landfi ll operations. 

The side slopes in phase 01 are 33%, and the top slope is 5%, with 

benches every 15 meters. Further development added a second, lower 

elevation high point in phase 01 that will be visible from the controlled 

intersections and proposed overpass. This high point helps to provide a 

visual reference point and a sense of depth. The high point is a total of 

45 meters above ground level and serves as a lookout point from inside 

the park with views of the city, adjacent residential and rural areas, as 

well as an observation point for ongoing waste placement. The landform 

acts as a barrier from the northwest wind to create a sheltered space in 
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FIGURE 5.10: Grading plan phase 02 

FIGURE 5.9: Grading plan phase 01 

contrast to the exposed ridge. Waste placement would begin at the north 

portion of the active fi ll area and progress south. As waste placement 

progresses north to south, the northwest ridge, once capped, could 

become a walkway before completing waste placement for phase 02. 
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68FIGURE 5.11: View from the 45 meter high point, phase 02 tie-in
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70FIGURE 5.13: Predicted annual volume of waste vs population 2020-2068

FIGURE 5.12: Existing versus newly proposed topographic variation for phase 02 
waste placement 

Since the landform in phase 02 is signifi cantly higher, the design includes 

additional stabilization measures. The landform’s side slopes are 25%, or 

4:1 these slopes are terraced every 15 meters. Other changes that resulted 

from refi ning the grading plan, shown in phase 02, was to expand the 

width of terraces and gently-sloped areas to increase the recreational and 

functional opportunities. The primary benefi t of changing the proposed 

waste placement and the resultant topography of the landform in phase 

02 was to introduce variety that could be programmed to accommodate 

additional experimental, recreational and didactic activities (fi gure 5.12).  

While altering the topography, it was critical to ensure that the landfi ll’s 

lifespan is maintained and to accommodate the projected total volume 
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of waste. The current Brady Road Resource Management Plan (2018) was 

used to determine a baseline volume. The amount of waste fi ll this area 

would accommodate in the current plan is approximately 17,575,000 

cubic meters. The landform will contain approximately 20,000,000 cubic 

meters of waste, at a ratio of 4:1 waste to clean fi ll (Silke, 2020). This 

diff erence in volume would extend the lifespan of this area of the landfi ll 

by approximately fi ve years based on the projected average volume 

of 480,000 cubic meters annually (Smith, et al., 2018). The current 

prediction is that increasing diversion rates will allow annual waste 

at BRRMF to remain relatively constant, even as the total population 

increases (fi gure 5.13). If the waste volume follows this projection, phase 

02 waste placement would be complete in the year 2068, and the capping 

of the remaining area of phase 01 would begin in the year 2030.

Once capped, sections of the closed landfi ll could be opened to the public 

and accommodate various physical and interpretive activities that build 

upon the unique conditions of this evolving landscape. 
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Activities and programming 

of the park help to provide 

connections between the 

public and ongoing active waste 

management, which then helps 

to normalize the integration of 

waste into communal public 

space and discourse. The specifi c 

interventions focus on providing 

unique experiences that result 

from the intensive use and 

absolute volume of fi ll material 

added to the site. The site provides 

an exceptional opportunity 

to incorporate both unique 

recreational and interpretive 

activities in each phase.

5.3 ACTIVITIES 
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Activities and programming of the park help to provide connections 

between the public and ongoing active waste management, which then 

helps to normalize the integration of waste into communal public space 

and discourse. The specifi c interventions focus on providing unique 

experiences that result from the intensive use and absolute volume of fi ll 

material added to the site. The site provides an exceptional opportunity 

to incorporate both unique recreational and interpretive activities in 

each phase.

As visitors approach the park, they will be able to spot stockpiles of 

re-usable material such as concrete, brick, rubber, glass and stable 

plastic in the active landfi ll area. This material is separated and used for 

construction as needed. 

As the park comes into view, what appears to be a rubble pile within the 

park is the central feature. The rubble pile is a carefully constructed 

15-meter climbable sculpture shown in fi gures 5.15 and 5.16. Construction 

FIGURE 5.15: Plan detail area 01 
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material collected at the landfi ll is re-purposed to form the rubble pile, 

the centrepiece of the children’s play area. The rubble pile inspires 

exploration and discovery as it is not immediately recognizable as a play 

structure. Soil substrate is added to the crevices, encouraging the growth 

of both planted and volunteer grasses and forbs. 

A terrace at the top is accessible by steps built into the rubble, and 

a winding slide terminates at another terrace midway up the slope. 

Additional access and egress methods are also integrated, including 

variations on steps, ramps, and ladders. The terraces are covered with 

recycled rubber surfacing and closed off  by a barrier inspired by the re-

bar found protruding from the recycled concrete. The rubble “spills” out 

at the bott om and is integrated into additional play elements such as 

balance beams, elevated stepping stones, and an area containing loose 

parts for building. The “spilled” material also extends into the central 

swale, where it functions as erosion control and a drainage medium.

As previously discussed, this area is well-protected from northwest 

winds, and therefore desirably located to host winter activities. The 

south slope was chosen as the prime tobogganing area because it 

receives sunlight throughout the day but is also partially protected by 

the orientation of the landform, which aids in preventing excessive 

snowmelt. Whereas the landfi ll gas wells obstruct other slopes, this area 

has a long, unobstructed run, and the opposing slope also helps with 

deceleration. 

FIGURE 5.16: Rubble feature vegetation sketch  
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On the ridgeline pathway, visitors will experience the intensity of the 

exposure and high winds accompanying an elevated vantage point 

on the prairie. Along this pathway are incredible sweeping views of 

the city where signifi cant landmarks such as the Football Stadium 

and downtown skyline are visible and a direct view of the adjacent 

residential development’s parks system. This pathway transitions into 

the sett lement forest and interpretive trail. 

In the sett lement forest, markers spaced on a grid will shift vertically 

and lean over time, depending on the waste’s internal movement. Since 

most sett lement occurs in the few years following waste placement, 

this area, which was the last cell to be fi lled in phase 01, will showcase 

the most dramatic changes. As previously mentioned, waste typically 

sett les anywhere from 10-15%; in this area, we expect to see a shift 

of approximately fi ve meters. When the ridgeline path becomes the 

interpretive portion, it begins to incline at a fi ve percent slope to a 

summit of 45 meters total elevation and 15 meters above the ridgeline. 

The addition of a gabion retaining wall and steep decline on the opposite 

side makes the height of this viewpoint feel more dramatic compared 

to a gentle slope. It also creates a distinct separation between the park 

and the active fi ll area. From here, visitors can observe the progression of 

waste placement for phase 02 and later, have a direct view of the Prairie 

Summit. The design strategy uses gabions as retaining walls, barriers, 

steps, and seating. A mixture of appropriate excess stockpiled material 

FIGURE 5.17: Section-perspective toboggan hill
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FIGURE 5.18: Interpretive walk and settling poles, preliminary sketches 
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FIGURE 5.19: Plan detail area 02

diverted from the landfi ll, such as brick, glass and other suitable 
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FIGURE 5.20: Concept sketches of 45 meter high point and cantilever lookout 

materials. The path terminates overlooking the compost area where the 

cantilever viewpoint is balanced over the edge of the landform and held 

by its counterweight (fi gure 5.20). The heavy equipment turning over 

the windrows releases visible heat from the organic decomposition, as 

FIGURE 5.21: Methane fl are annual shadow path
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80FIGURE 5.22: View of compost activity from cantilever lookout  
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illustrated in fi gure 5.22. Decomposition produces carbon dioxide; the 

adjacent methane fl are releases carbon dioxide by burning off  methane 

collected from the landfi ll to convert it to carbon dioxide. The fl are stack 

conceals the fl ame itself, but the gas is discernible in the shadow of the 

fl are. The shadow path of the fl are stack is unobstructed so that visitors 

may observe this phenomenon (fi gure 5.21).

FIGURE 5.23: Plan detail area 03
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is composed of the valley and prairie summit. The tie-in to phase 01 
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FIGURE 5.24: Concept sketches of Prairie Summit and retention pond 

is oriented to remain warm and sunny during the day and block the 

brightness of the setting sun so that it can function as an amphitheatre 

and host programmed activities. 

A primary feature of phase 02 is The Prairie Summit fitness course, 

a 60-meter vertical fitness course delineated by a colourful recycled 

rubber strip. The height is marked in the rubber surfacing every 5 meters 

and imprinted in bold text on each terrace (figure 5.24). The fitness 

course is oriented to face northeast towards the overpass and where 

the rubber surfacing will not overheat. The addition of trees and other 

vegetation helps register the scale of the landform. The conspicuous 

height markers speak not only to the runners’ progress but also to the 

volume of waste used to construct the summit. 

Each 15-meter terrace is equipped with various outdoor fitness options to 

accommodate athletes of all ages and ability levels. At present, there are 

no outdoor fitness parks in the south end of Winnipeg. This, combined 

with the vertical run, would be a unique experience in the city that would 

contribute positively to the health of the community. The park would be 

accessible by public transit and the proximity of a mature community 
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to the east, as well as the proposed development to the north containing 

a range of single and multi-family housing. The fi tness course’s starting 

point is the slope’s base, protected from both northwest and south winds 

by the landform and vegetation.

A water feature runs through the centre of the valley and is part of the 

overall drainage system designed to accommodate the water resulting 

from a 25-year rain event. Gabion weirs concentrate ponded water in the 

north half of the valley and grant informal access across the channel. 

The channel and east edge of the pond are consistent, hard barriers 

and the west edge is “broken” to accommodate fl uctuating water levels 

throughout the seasons. Figure 5.25 shows the view from the valley; 

the landform obstructs peripheral views to focus att ention on the 

progressing waste placement. Unlike the east and west side slopes, 

the north edge of the valley is variable, composed of gently sloped and 

terraced spaces that increase the range of potential activities. This area 

capitalizes on the solar gain of the orientation and the wind protection 

from the landform. 

Recreational activities interweave interpretive and experimental 

elements to emphasize the unique conditions, opportunities, realities 

and challenges that are a result of the site’s history. In addition to specifi c 

interventions, the strategy of integrating public space within an active 

waste site guarantees the park’s interpretive value is inherently built 

into the landscape for many years; interpretive elements are resulting 

from the landform itself and the activities taking place around them. 

Additional programmed interpretive activities could also be of value, 

such as tours through the active waste site, but even if that is not feasible, 

as long as the landfi ll is operating, visitors will be free to observe this 

fi rsthand.

FIGURE 5.25: Section view south from valley 
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The introduction of separate circulation systems, buff er zones, formal 

and informal barriers, mitigates the risk to the public from waste 

management activities (fi gures 5.26 and 5.27). There is currently one 

controlled public entrance to the site from Brady Road to access waste 

management services. In phase 02, access to the park is on the opposite 

side, from Waverley Street South. The access road leads directly to the 

central parking lot, following the base of the landform, separated from 

the active area by a drainage channel. When waste placement for phase 

02 is complete, the entrance from Brady Road will also open to the 

park. The project assumes by this time, the planned overpass will be 

complete, and Rue des Trappistes will terminate at the bypass instead of 

continuing through BRRMF. 

5.4 CIRCULATION 

FIGURE 5.26: Circulation phase 01 
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The one area of crossover with heavy equipment is the compost loading 

lot located adjacent to the main parking area. The lot size accommodates 

the turning radius of a standard 836K landfi ll compactor, and there 

are four loading stalls at the end of the lot. Waste placement and cell 

construction are concentrated west of the park in phase 01. At the end of 

phase 01,  and in phase 02, activity progresses to the south of the compost 

area, and progresses up to the pipeline and hydro right of way. 

There is a direct pedestrian route from the east, connecting to the 

existing residential neighbourhood. Access from this route follows the 

base of the landform centring the two drainage channels. Alternatively, 

there is a staircase leading to the top of the ridge walk where, as the 

vehicular route, there is a direct sightline to the methane fl are. 

An extension to the nearest bus route to the east connects to the 

pedestrian entrance of the park. This route could also provide access to 

the golf course. The neighbourhood to the north will likely have transit 

access in the future and this could extend park access. 

FIGURE 5.27: Circulation phase 02 
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The topography of the landform guides the park’s internal circulation 

and contains a range of pathway types. Crushed aggregate and recycled 

rubber are the primary pathway materials because they adjust to ground 

movement and freeze-thaw cycles. A dock inspires select areas, sheets of 

metal grating form a path that “fl oats” on top of the capped surface and 

responds to ground movement by tipping or leaning as one piece. Metal 

grating also forms the base of the walkway over the swale, drainage 

ditch, and cantilever.

The total length of the circulation system is approximately 15 kilometers 

for walking, jogging and biking. The overlapping pathways accommodate 

a range of ability levels and can be looped together depending on the 

desired length and elevation change. The landform protects the inner 

pathways from wind; shown in fi gure 5.27, the pathway directly off  the 

parking lot is a fully accessible, 800-meter loop with minimal grade 

change. Some portions are also set aside for downhill biking and cross-

country skiing. For these activities, where longer routes are often 

desirable, the phase 01 and 02 park areas off er beginner level routes 

that can be expanded in subsequent phases as the landfi ll continually 

“builds” more park space. 

The circulation routes provide access to and between the diff erent 

activities with a focus on allowing park users to view the landfi ll 

development and bringing people to areas with specifi c interpretive 

value, including showing areas of shifting or sett lement, operational 

and decommissioned infrastructure. It is the intention that the park 

will provide greenspace, play, and recreational value, but also as visitors 

move through the park, they will continuously encounter evidence of 

historical or ongoing landfi ll activity.

FIGURE 5.28: Existing view from proposed bus stop 
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Closed landfi lls create a harsh condition for growing vegetation and 

conventionally supports only a limited number of grass species. The 

harsh conditions are primarily the result of the steep slopes and shallow 

topsoil resulting in inadequate moisture, signifi cant light diff erences, 

extreme shade on the north side of slopes, intense sun exposure on 

south-facing slopes, and especially on the prairies, risk of windthrow. In 

terms of risk associated with waste decomposition, the most signifi cant 

threat to plant growth is not toxicity but a lack of oxygen in the soil, 

which occurs when there is a breach in the cap that allows landfi ll gas to 

escape and displace the oxygen in the soil (Kennen and Kirkwood, 2015). 

On the existing capped cells at the Brady landfi ll, experimental tree 

and shrub planting has been promising. Over 50% of the vegetation 

has survived despite being planted on a very steep north-facing slope, 

subjected to high winds and limited sunlight (Slike, 2020). There is also a 

variety of what appear to be volunteer vegetation growing on the closed 

1970s landfi ll cells; species include Siberian Elm, Willow, Poplar, and 

Redosier Dogwood. 

5.5 VEGETATION 

FIGURE 5.29: Preliminary tree study sketches of potential viable species 
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FIGURE 5.30: Volunteer tree on closed landfill, poplar species 

The evidence of existing growth was used as a baseline to establish a 

preliminary list of local tree species that would potentially succeed 

under typical landfill conditions. The key parameters initially considered 

were anaerobic tolerance, drought tolerance, and root depth (Amritha 

and Anilkumar, 2016). Anaerobic tolerant trees would do best if there is 

a breach in landfill gas through the cap that displaces the soil’s oxygen. 

Methane production is reduced significantly over time, so delaying the 

planting of anaerobic intolerant species until several years after capping 

would mitigate this risk (Townsend, et al., 2015). Grasses are also affected 

by reduced soil oxygen, but an early establishment will allow them to act 

as an indicator species for detecting a breach. The steep slopes and clay 

cap cause the soil to drain quickly; drought-tolerant species are desirable 

for these conditions. There is also typically very little topsoil above the 

clay cap; trees with a naturally shallow root depth will be expected to do 

better. 

A more generous planting plan is possible through the introduction 

of variation in the landform, creating a range of micro-climates. The 

planting scheme responds to the altered topography, and intensive 

planting has been concentrated primarily in areas that have been cut 

away or are protected. This strategy reinforces the juxtaposition of the 

site; there is little evidence from the outside to indicate the conditions 

inside the park. A few trees are visible in addition to the two high points 

that protrude from the centre of the landform. Like an active landfill, the 

interior of the park reveals a concentration of activity that encourages 

further exploration. 
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A geo-located digital model of the existing and proposed topography 

isolated the micro-climates based on the landform (fi gure 5.31). The 

landform was partitioned into high medium and low sunlight by 

abstracting light and shadow areas at the summer and winter solstice 

and equinoxes. A separate analysis of slope, elevation, and exposure 

determined the moisture levels on a high, medium, and low scale. 

Aggregating these variables created nine distinct micro-climate types, 

shown in fi gure 5.32; these were used as a reference for identifying 

suitable plant species. 
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FIGURE 5.31: Annual shadow path across the landform, areas of light and shadow

Since the earliest possible timeframe for phase 02 to open as a park is 

50 years and considering the length of the project overall, the designed 

planting scheme suggests that in addition to native species, to use the 

park as a living laboratory to explore the viability of non-native plant 

communities adapted to the predicted conditions based on climate 

change projections (McKenny, et al., 2014). 

Winnipeg’s climate parameters for the year 2080 based on low and 

high estimated carbon scenarios were compared with present-day 

conditions across North America to identify plant communities adapted 

to the anticipated climate. The mean average temperature change 

indicated that Winnipeg would become comparable to locations as far 
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FIGURE 5.33: Mean annual temperature predicted changes 

south as Colorado, Iowa and Pennsylvania (fi gure 5.33). However, since 

temperature extremes, notably cold hardiness, is often the limiting 

factor for plant survival, the same comparison was done analyzing 

mean temperature of the coldest month (MCMT) and mean temperature 

FIGURE 5.32: Micro-climate zones based on topography
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MCMT  mean temp. of the coldest month (°C)

MWMT mean temp. of the warmest month (°C)
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of the warmest month (MWMT). Areas that overlapped on both of 

these averages included areas of Montana, Minnesota, and Southern 

Quebec. When the analysis included the predicted change in mean 

summer precipitation, the most comparable region would be mid-South 

Dakota. However, since moisture can be supplemented and will also be 

more aff ected by the specifi c micro-climate conditions of the park, the 

emphasis was on temperature when considering potential plant species 

and communities; summarized in fi gure 5.34. 

Vegetation was selected based on these growing conditions and to 

support the proposed activities and design intentions. Planting further 

manipulates the micro-climates to create spaces that are selectively 

sheltered or exposed (Harker, et al., 2000). Shelterbelt design was 

reviewed and used in conjunction with the wind analysis, which 

informed the landform design, to extend the protected area on the 

slope north of the retention pond, and on select pathways leading to the 

60-meter high point (Rural Development Institute, 2011)(Agriculture 

Victoria, 2020). Trees also provide summer shade in areas with southern 

exposure.

Plant selection also improves the maintenance of the closed landfi ll by 

providing erosion control and aiding in evapotranspiration. Typically, 

the topsoil depth is only 150 mm above the one-meter compacted clay 

cap. To bett er support vegetation growth, the topsoil depth has been 

increased to 300-500 mm on slopes with a grade of less than 25%. 
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A combination of shrubs and grasses cover the outer slopes of the 

park. The slopes of the prairie summit support Aromatic Sumac Rhus 

aromatica, a thicket-forming pioneer species. It establishes rapidly and 

will quickly provide erosion control for the site’s highest waste mound. 

The prairie summit is visible from the road and overpass year-round, 

but in the fall, the Sumac-covered slopes will turn bright red-orange, 

bringing the interior of the park to life and commanding att ention from 

those passing by. 

Grass-dominated plant communities establish along the ridgeline where 

the tall prairie grasses will also serve as an indication of wind speed and 

magnitude. The ridgeline is intentionally exposed, without windbreaks 

that would reduce the intensity of the experience. 

FIGURE 5.35: Site plan autumn 

95FIGURE 5.36: Aromatic Sumac on Prairie Summit in fall - view from road 
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96FIGURE 5.37: Examples of plant communities, species in red typically do not grow in Manitoba 

In addition to erosion control, stands of shrubs provide a signifi cant 

barrier that helps to direct circulation through the park and protect 

visitors by creating buff er zones between the park and active waste 

management areas. In areas where the park is not directly adjacent to 

heavy equipment operations, and the park’s circulation system will be 

extended south in later phases, grass species continue down the side 

slopes.

The planting scheme requires a large number of individual plants, 

which will be sourced predominantly through the introduction of 

an on site nursery. Traditional nursery stock trees tend to struggle in 

landfi ll conditions; plant growth is considerably more successful when 

introduced from seed, bare rootstock, or transplanted from similar 

growing conditions. The nursery covers a portion of the closed 1970s 

landfi ll cells, where the adjacent compost is a soil amendment, and the 

centrally located ponds provide water for use in both areas. 

There is potential to expand the nursery to also provide plants for other 

parks and closed landfi ll sites throughout the city. The nursery could be 

established in partnerships with researchers, the university, or other 

institutions to investigate further and develop plants adapted to specifi c 

conditions and prepare strategies that respond to climate change as part 

of the eff ort to maintain and expand Winnipeg’s declining urban forest. 
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FIGURE 5.38: Ridgeline walk facing east 
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CONCLUDING THOUGHTS

Producing waste is an evolutionary constant across all organisms. 

However, factors such as exponential population growth and, especially 

in North America, a culture of consumerism and overconsumption have 

escalated the volume of human-produced waste well beyond what the 

earth’s processes can absorb. Depending on how waste is managed (or 

mismanaged), disposal is costly, whether monetarily or through the risk 

of adverse effects on human health and ecosystems. Waste and what to do 

with it has become a complex ecological and social challenge that spans 

disciplines and generations. Landscape architecture has a history of direct 

participation within the conventional system of waste management; 

however, it is critical to acknowledge that there is no single solution to 

this “wicked problem.” 

This practicum analyzed the typical role of landscape architecture in the 

design of waste landscapes and explored the characteristics, causes, and 

mitigation measures for waste, including what influences consumption 

patterns. This analysis uncovered ways that landscape architecture can 

offer solutions that contribute to solving the problems resulting from 

human-generated waste. 

The alternative design for the Brady Road Resource Management Facility 

explores the potential for creating a design framework that facilitates 

engagement with waste sites and encourages public awareness and 

dialogue; it centres on increasing the visibility of an otherwise overlooked 

landscape. The design invites the public to experience the evolution of the 

Brady landfill and expanding park space. Although the active areas will 
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have waste that is exposed, and the park will have waste covered by soil and 

vegetation, the description “landforms composed of discarded material” 

applies to the entire area: a waste landscape. Whether as a landfill or as a 

park, waste is an integral part of the site. The sense of intrigue inherent 

to marginal landscapes, the process of landfilling, and the potential to 

engage people with these unique conditions through discovery and play, 

inspired the specific interventions. 

Due to its size, predicted lifespan, and proximity to the urban environment, 

the Brady Road Resource Management Facility is ideal for accommodating 

public engagement; I recognize that this site context may be atypical. 

However, it is possible to apply more broadly the framework and the 

overarching intention to increase visibility. 

Through the process of developing this practicum work, I have come to 

believe that an essential role of landscape architecture in solving these 

types of problems is the ability to integrate public space with public 

infrastructure. The creation of an integrated waste landscape may help 

overcome the difficulty in comprehending the time scale of a waste site 

and our role in it. It can serve not only a utilitarian function, but also as 

an educational tool, and a place that sparks discussion or even inspires 

creative problem-solving. It has been broadly cited that solving “wicked 

problems” will require widespread investment; creating these hybridized 

spaces sets up the opportunity for residents to become aware of and 

personally invested in that essential utility.
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gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-
figures-materials#Trends1960-Today> [Accessed 20 June 2020]. 

Windrows of compost, early stage compost in foreground
[Digital photograph, Winnipeg Manitoba, 2020]

Soil fabrication at Summit Landfill - spreading biosolids
[Digital photograph, Winnipeg Manitoba, 2019]

Stockpiling construction material for re-use
[Digital photograph, Winnipeg Manitoba, 2020]

Dual containment leachate storage tank
[Digital photograph, Winnipeg Manitoba, 2020]

Greenhouse gas emissions reported from BRRMF 2004-2018 in CO2 equivalent units
[Digital photograph, Winnipeg Manitoba, 2020]
[Created using Microsoft Excel and Adobe InDesign]
Data referenced: 
 Environment and Climate Change Canada, 2020. Greenhouse Gas Reporting 
Program (GHGRP) - Facility Greenhouse Gas (GHG) Data. [csv] Available at: <https://open.
canada.ca/data/en/dataset/a8ba14b7-7f23-462a-bdbb-83b0ef629823> [Accessed 30 June 
2020]. 
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FIGURE 4.12

FIGURE 4.13

FIGURE 4.14

FIGURE 4.15

FIGURE 4.16

FIGURE 4.17

FIGURE 4.18

FIGURE 4.19

FIGURE 4.20

FIGURE 4.21

Closed landfill cell with landfill gas well
[Digital photograph, Winnipeg Manitoba, 2020]

Monitoring wells at the perimeter of BRRMF
[Digital photograph, edited in Adobe Photoshop, Winnipeg Manitoba, 2020]

Landfill development at BRRMF 2002-2017
[Created using Adobe Indesign]
Images:
 Google Earth 7.3.3.7699, 2002. 49°45’19.68”N 97°11’59.14”W, elev. 0, eye alt. 6.98km. 
NASA, 2020 Maxar Technologies, Landsat/Copernicus.
 Google Earth 7.3.3.7699, 2004. 49°45’19.68”N 97°11’59.14”W, elev. 0, eye alt. 6.98km. 
2020 Maxar Technologies. 
 Google Earth 7.3.3.7699, 2011. 49°45’19.68”N 97°11’59.14”W, elev. 0, eye alt. 6.98km. 
2020 Maxar Technologies. 
 Google Earth 7.3.3.7699, 2013. 49°45’19.68”N 97°11’59.14”W, elev. 0, eye alt. 6.98km. 
2020 Maxar Technologies.
  Google Earth 7.3.3.7699, 2015. 49°45’19.68”N 97°11’59.14”W, elev. 0, eye alt. 6.98km. 
Landsat/Copernicus.
 Google Earth 7.3.3.7699, 2016. 49°45’19.68”N 97°11’59.14”W, elev. 0, eye alt. 6.98km. 
2020 Maxar Technologies.
 Google Earth 7.3.3.7699, 2017. 49°45’19.68”N 97°11’59.14”W, elev. 0, eye alt. 6.98km. 
2020 Maxar Technologies.

View of downtown from the ridgeline of the closed landfill cells
[Digital photograph, Winnipeg Manitoba, 2020]

Footprint comparison between BRRMF and other relevant park spaces
[Created using QGIS and Adobe Illustrator]
Data layers used: 
 Assessment and Taxation, 2017. Map of Assessment Parcels. [shp polygon] 
Available at: https://data.winnipeg.ca/City-Planning/Survey-Parcel/emk4-cdaw [Accessed 
18 November 2019] Provided by City of Winnipeg under the Open Government Licence - 
Winnipeg. 
 Parks and Protected Spaces Branch, 2017. Parks, provincial - land use. [shp polygon] 
Available at: <http://mli2.gov.mb.ca/adminbnd/index.html> [Accessed 28 November 2019]. 
Provided by Manitoba Sustainable development under the Open Government Licence - 
Manitoba.
 Public Works, 2016. Map of parks and open space. [shp polygon] Available at: 
<https://data.winnipeg.ca/Parks/Map-of-Parks-And-Open-Space/tug6-p73s> [Accessed 
18 November 2019] Provided by City of Winnipeg under the Open Government Licence - 
Winnipeg.
 Department of Parks and Recreation (DPR), 2018. ARCHIVED - Parks Properties. 
[shp polygon] Available at: <https://data.cityofnewyork.us/City-Government/ARCHIVED-
Parks-Properties/k2ya-ucmv> [Accessed 29 February 2020]

View east from the ridgeline of the closed landfill cells 
[Digital photograph, Winnipeg Manitoba, 2020]

View east when the landfill is blocking the sun
[Digital photograph, Winnipeg Manitoba, 2020]

View south from outside the BRRMF boundary 
[Digital photograph, Winnipeg Manitoba, 2020]

Proposed landfill and park development timeline
[Created using QGIS and Adobe Illustrator]
Data layers used: 
 ESRI n.d. ESRI Satellite. [raster]  QGIS QuickMapServices. QuickMapServices is   
licensed under the GNU General Public License available at: <http://www.gnu.   
org/licenses.>
Sources referenced: 
 Smith, M., Kuluk, T., and Smith, B., 2018. Brady road resource management facility 
master plan. (Final Report)(15-0107-014) Winnipeg: KGS Group. 

View across the top of the landfill on a windy day
[Digital photograph, Winnipeg Manitoba, 2020]
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Summary of proposed cell development area phase 01 and 02
[Created using Adobe Illustrator and Adobe Photoshop]
Image: 
 Google Earth V7.3.3.7699, 2015. 49°45’06.85”N 97°11’45.91”W, elev. 0, eye alt. 1.40km. 

View southwest of closed cells at the Brady landfill
[Digital photograph, Winnipeg Manitoba, 2020]

View north of the Brady landfill from Rue des Trappistes
[Digital photograph, Winnipeg Manitoba, 2020]

Analysis of physical and visual site access
[Created using QGIS and Adobe Illustrator]
Data layers used:  
 Bypass, derived from: Manitoba Infrastructure, n.d. Segment 7 St. Norbert Saint-
Norbert. [pdf] Available at: <https://www.gov.mb.ca/mit/hpd/pth100/pdf/open_house/
segment7.pdf> [Accessed 2 February 2020]. 
 Assessment and Taxation, 2017. Map of Assessment Parcels. [shp polygon] 
Available at: https://data.winnipeg.ca/City-Planning/Survey-Parcel/emk4-cdaw [Accessed 
18 November 2019] Provided by City of Winnipeg under the Open Government Licence - 
Winnipeg. 
 
Key elements derived from initial clay model explorations
[Analog model edited in Adobe Photoshop]
Image: 
 Google Earth V7.3.3.7699, 2015. 49°45’55.41”N 97°11’30.99”W, elev. 254, eye alt. 673m. 

Wind study analysis of process work, example of landform iteration
[Analog drawing edited in Adobe Photoshop and Adobe Illustrator]
Sources referenced: 
 Wind rose derived from: Hilderman Witty Crosby Hanna and Associates, 1987. 
Brady road landfill after-use study. (Final report) Winnipeg: Hilderman Witty Crosby Hanna 
and Associates. 

View from overpass 
[Analog model edited in Adobe Photoshop]

Summary of landform characteristics 
[Analog model edited in Adobe Photoshop]
Image: 
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 
 Manitoba Infrastructure, n.d. Segment 7 St. Norbert Saint-Norbert. [pdf] Available 
at: <https://www.gov.mb.ca/mit/hpd/pth100/pdf/open_house/segment7.pdf> [Accessed 2 
February 2020]. 

Grading plan phase 01
[Created using Vectorworks]
Data referenced: 
 Manitoba Land initiative, 2004. Contours. [shp polygon] Available at: <http://mli2.
gov.mb.ca/t20k/index_topo_capital_region.html> [Accessed 28 November 2019]. Provided 
under the Open Government Licence - Manitoba.
 Figure 05: Proposed closure design for cell 30 plan - full (draft), 2016. [raster] In: 
Smith, M., Kuluk, T., and Smith, B., 2018. Brady road resource management facility master 
plan. (Final Report)(15-0107-014) Winnipeg: KGS Group. 

Grading plan phase 02
[Created using Vectorworks]
Data referenced: 
 Manitoba Land initiative, 2004. Contours. [shp polygon] Available at: <http://mli2.
gov.mb.ca/t20k/index_topo_capital_region.html> [Accessed 28 November 2019]. Provided 
under the Open Government Licence - Manitoba.
 Figure 05: Proposed closure design for cell 30 plan - full (draft), 2016. [raster] In: 
Smith, M., Kuluk, T., and Smith, B., 2018. Brady road resource management facility master 
plan. (Final Report)(15-0107-014) Winnipeg: KGS Group.
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 Manitoba Infrastructure, n.d. Segment 7 St. Norbert Saint-Norbert. [pdf] Available 
at: <https://www.gov.mb.ca/mit/hpd/pth100/pdf/open_house/segment7.pdf> [Accessed 2 
February 2020].  

View from the 45 meter high point, phase 02 tie-in
[Created using Adobe Photoshop]

Existing versus newly proposed topographic variation for phase 02 waste placement
[Created using Vectorworks and Adobe Illustrator]
Data referenced: 
 Smith, M., Kuluk, T., and Smith, B., 2018. Brady road resource management facility 
master plan. (Final Report)(15-0107-014) Winnipeg: KGS Group.

Predicted annual volume of waste vs population 2020-2068
[Created using Microsoft Excel, Adobe Illustrator, and Adobe Photoshop]
Data referenced: 
 Smith, M., Kuluk, T., and Smith, B., 2018. Brady road resource management facility 
master plan. (Final Report)(15-0107-014) Winnipeg: KGS Group.

Site plan
[Created using Vectorworks and Adobe Photoshop]
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 
 Manitoba Infrastructure, n.d. Segment 7 St. Norbert Saint-Norbert. [pdf] Available 
at: <https://www.gov.mb.ca/mit/hpd/pth100/pdf/open_house/segment7.pdf> [Accessed 2 
February 2020]. 

Plan detail area 01
[Created using Vectorworks and Adobe Photoshop]
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 

Rubble feature vegetation sketch
[Analog sketch edited in Adobe Photoshop] 

Section-perspective toboggan hill 
[Created in Vectorworks and Adobe Photoshop]

Interpretive walk and settling poles, preliminary sketches 
[Analog sketch edited in Adobe Photoshop]

Plan detail area 02 
[Created using Vectorworks and Adobe Photoshop]
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 

Concept sketches of 45 meter high point and cantilever lookout
[Analog sketch edited in Adobe Photoshop]

Methane flare annual shadow path
[Created in Vectorworks and Adobe Photoshop]
Image: 
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 

View of compost activity from cantilever lookout
[Created in Adobe Photoshop]

Plan detail area 03 
[Created using Vectorworks and Adobe Photoshop]
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 

Concept sketches of Prairie Summit and retention pond
[Analog sketch edited in Adobe Photoshop]
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Section view south from valley
[Created using Vectorworks and Adobe Photoshop]

Circulation phase 01
[Created using Vectorworks and Adobe Photoshop]
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 

Circulation phase 02
[Created using Vectorworks and Adobe Photoshop] 
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 
 Manitoba Infrastructure, n.d. Segment 7 St. Norbert Saint-Norbert. [pdf] Available 
at: <https://www.gov.mb.ca/mit/hpd/pth100/pdf/open_house/segment7.pdf> [Accessed 2 
February 2020]. 

Existing view from proposed bus stop
[Digital photograph, Winnipeg Manitoba, 2020]

Preliminary tree study sketches of potential viable species
[Analog sketch edited in Adobe Photoshop]
Data referenced: 
 United States Department of Agriculture, n.d. Advanced search and download. 
[database] Available at: <https://plants.usda.gov/adv_search.html> [Accessed 2 March 2020]

Volunteer tree on closed landfill, poplar species
[Digital photograph, Winnipeg Manitoba, 2020]

Annual shadow path across the landform, areas of light and shadow
[Created using Vectorworks]
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 

Micro-climate zones based on topography
[Created using Vectorworks and Adobe Illustrator]

Mean annual temperature predicted changes
[Created using QGIS] 
Data layers used: 
 AdaptWest Project. 2015. Gridded current and projected climate data for North 
America at 1km resolution, interpolated using the ClimateNA v5.10 software (T. Wang et al., 
2015). Available at adaptwest.databasin.org. Downloads: 
 Climate normals 1961-1990 period. [asc]
 Ensemble of 15 CMIP5 AOGCMs, RCP4.5 2080s [asc]
 Ensemble of 15 CMIP5 AOGCMs, RCP8.5 2080s [asc]
 ESRI n.d. ESRI Satellite. [raster]  QGIS QuickMapServices. QuickMapServices is   
licensed under the GNU General Public License available at: <http://www.gnu.   
org/licenses.>
Sources referenced:
 Wang, T., A. Hamann, D. Spittlehouse, C. Carroll. 2016. Locally Downscaled and 
Spatially Customizable Climate Data for Historical and Future Periods for North America. 
PLoS One 11(6): e0156720.

Climate change conditions 
[Created using QGIS] 
Data layers used: 
 AdaptWest Project. 2015. Gridded current and projected climate data for North 
America at 1km resolution, interpolated using the ClimateNA v5.10 software (T. Wang et al., 
2015). Available at adaptwest.databasin.org. Downloads: 
 Climate normals 1961-1990 period. [asc]
 Ensemble of 15 CMIP5 AOGCMs, RCP4.5 2080s [asc]
 Ensemble of 15 CMIP5 AOGCMs, RCP8.5 2080s [asc]
 ESRI n.d. ESRI Satellite. [raster]  QGIS QuickMapServices. QuickMapServices is   
licensed under the GNU General Public License available at: <http://www.gnu.   
org/licenses.>
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FIGURE 5.35

FIGURE 5.36

FIGURE 5.37

FIGURE 5.38

Sources referenced:
 Wang, T., A. Hamann, D. Spittlehouse, C. Carroll. 2016. Locally Downscaled and 
Spatially Customizable Climate Data for Historical and Future Periods for North America. 
PLoS One 11(6): e0156720.

Site plan autumn
[Created using Vectorworks and Adobe Photoshop]
 Google Earth V7.3.3.7699, 2015. 49°45’33.92”N 97°11’46.32”W, elev. 235, eye alt. 
4.87km. 

Aromatic Sumac on Prairie Summit in fall - view from road
[Created using Vectorworks and Adobe Photoshop]

Ridgeline walk facing east
[Created using Vectorworks and Adobe Photoshop]

Examples of plant communities’ species, species in red typically do not grow in Manitoba
[Created using Vectorwork and Adobe Photoshop]
Sources referenced: 
 Harker, D., Libby, G., Harker, K., Evans, S., and Evans, M., 2000. Landscape 
restoration handbook. [e-book] 2nd ed. Boca Raton: CRC Press LLC. Available at: <http://
dl220.zlibcdn.com/dtoken/eb986eac87167d28b9f289feaf92f215> [Accessed 9 May 2020].
 United States Department of Agriculture, n.d. Advanced search and download. 
[database] Available at: <https://plants.usda.gov/adv_search.html> [Accessed 2 March 2020]
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presented in this practicum, the work presented in this document is not 
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