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Abstract

IV

In 2013, Stampede Park in Calgary, Alberta, Canada was devasted by 

a flood. Fifty million dollars was spent to ensure the site was able to 

accommodate The Calgary Stampede; a traditional event with participants 

from all over North America.

This practicum uses theoretical ideas (emergence and resilience) and 

physical methods (constructed wetlands and water treatment practices) 

to propose a redevelopment plan to mitigate future flood events that 

improve the resiliency of the site. The proposed plan allows the site to 

accommodate a 500-year flood event and also improve the social and 

economic situations in the community.
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Introduction



2

This practicum focuses on exploring the idea of creating more resilient 

landscapes through the application of landscape architecture principles 

to resolve the increasingly common problem of flooding in urban areas. 

As we have seen most recently in Texas with Hurricane Harvey (August, 

2017), devastating flood events are not going away. As natural disasters 

and destructive events are occurring more frequently, the development of 

resilient landscapes is more crucial than ever. This practicum uses a flood 

situation in Calgary, Alberta to discover how we can create aesthetically 

pleasing, functional landscapes that concurrently serve as green 

infrastructure protecting urban areas.



3

Figure 1 - Aerial view of the Calgary Stampede

Bolin, Chris. Calgary Stampede 20120709. Digital image. CTV News. Accessed January 25, 2015. https://www.ctvnews.ca/polopoly_

fs/1.1338380.1372019389!/httpImage/image.jpg_gen/derivatives/landscape_620/image.jpg
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Chapter 1
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Why This Practicum?
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In 2013, Alberta was devastated by a flood that is now ranked Canada’s 

second most costly natural disaster in history.1 The flood area spanned 

into four separate watersheds that feed into the Saskatchewan River; the 

Red Deer River basin, the Bow River Basin, and the Oldman River Basin 

which all flow into the South Saskatchewan River. Each basin starts in the 

Rocky Mountains and flows eastwards through the foothills and parklands 

into the prairies. The combined area of these basins is 121,095 km2: 41% 

(49,649 km2) coming from the Red Deer River basin, 22% (26,641 km2) 

from the Oldman River Basin, 21% (25,430 km2) from the Bow River 

Basin, and 16% (19,375 km2) comes from the South Saskatchewan River 

Basin. The mean annual discharge of these basins into the Saskatchewan 

River is 9,280,000 dam3  (cubic decametre).2
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Figure 2 - Map of Saskatchewan River watersheds

Philip. Inside Cover Map. Digital image. Battle River Watershed Alliance. Accessed May 13, 2017. http://www.battleriverwatershed.ca/

watershed-maps
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Calgary is located within the Bow River Basin. 

The Bow River commences at Bow Lake which 

is fed by the Bow Glacier in Banff National Park.3 

It continues past Lake Louise, then through the 

towns of Banff and Canmore where it merges 

with the Kananaskis River.4

The Ghost River  joins the Bow River at the 

Ghost River Reservoir, where it continues past 

the Bearspaw Dam and right through Calgary 

where the Elbow River feeds into it just before it 

begins to head south.5

The Bow River veers to the east once it 

flows through Calgary and forms the South 

Saskatchewan River at the confluence of The 

Bow and The Oldman River which eventually 

flows into the Hudson Bay.6
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Figure 3 - Bow River Basin Map

Bow River Basin Council. Bow River Basin. Digital image. The Calgary Herald. February 10, 2017. Accessed May 13, 2017. http://c-

7npsfqifvt34x24x78qnfejbx2edbmhbszifsbmex2edpn.g00.calgaryherald.com/g00/3_c-7dbmhbszifsbme.dpn_/c-7NPSFQIFVT34x2

4iuuqx3ax2fx2fx78qnfejb.dbmhbszifsbme.dpnx2f3128x2f13x2fx78ijsmjoh_nbq.qoh_$/$/$/$?i10c.ua=1
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Th flood in 2013 resulted from a perfect combination of climatic 

conditions, which began with a snowfall before Thanksgiving weekend in 

2012. The larger problem was that significant periodic snowfalls did not 

stop until early May 2013. The snow-base in the mountains just west of 

Calgary was more than one metre in many areas. The average amount 

of snow at this time of year dating back to 1966 is 20 cm. But more often 

than not, all the snow is melted by this time in spring.  On May 25th, a 

weather station 30 km outside of Calgary recorded 96mm of rainfall in 24 

hours. The ground at this time was already saturated with water, leaving 

minimal capacity for melting snow or the normal amount of rain.7,8
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Figure 4 - Image of flood water flowing over the Glenmore Reservoir Dam

Young, Gavin. Untitled. June 21, 2013. In The Flood of 2013: A Summer of Angry Rivers in Southern Alberta. Toronto: Greystone 

Books, 2013. 29.
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On June 19th, 2013, three days of rainfall began. The storm system stalled over Calgary, and 

the high-pressure system to the north prevented the storm from moving east, while the Rocky 

Mountains blocked it from going west. This storm dumped ten times the normal amount of summer 

rain and melted 60 cm of snowpack at an alarming rate.9,10 When the downpour subsided, the 

devastation was compounded.

The flood affected many people in southern Alberta as well as Saskatchewan. The total cost of 

the damage was over $6 billion in insured losses. There was significant damage to railways, over 

1,000 km of roads were washed out, bridges and culverts were swept away, and many service 

lines had to be repaired.11 An evacuation order for more than 100,000 Albertans in 30 communities 

was issued; 75,000 of those people resided in Calgary, and only 10% needed shelter offered by 

public resources, the rest were welcomed into homes of friends and volunteers. The eagerness 

to volunteer was evident during the flood but following it as well. A sense of pride, fellowship, 

cooperation, and support could be felt as more than 3,000 Calgarians came to offer their 

assistance while only 500-600 people were needed. Hundreds were turned away due to a lack of 

designated positions; this encouraged these people to take matters into their own hands and offer 

their assistance to anyone in need.12
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Figure 5 - Calgary Fire Department saving a 

stranded child

Young, Gavin. Untitled. June 21, 2013. In The Flood 

of 2013: A Summer of Angry Rivers in Southern 

Alberta. Toronto: Greystone Books, 2013. 30.
Figure 7 - Damaged railroad tracks

Rhodes, Ted. Untitled. June 23, 2013. In The Flood of 

2013: A Summer of Angry Rivers in Southern Alberta. 

Toronto: Greystone Books, 2013. 44.

Figure 6 - Collapsed railroad bridge

Young, Gavin. Untitled. June 27, 2013. In The Flood 

of 2013: A Summer of Angry Rivers in Southern 

Alberta. Toronto: Greystone Books, 2013. 62.

Figure 8 - Overwhelming volunteer turnout at McMahon Stadium

Martin, Tijana. Untitled. June 22, 2013. In The Flood of 2013: A Summer of Angry Rivers in Southern Alberta. 

Toronto: Greystone Books, 2013. 92.
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The flood nearly prevented one of Canada’s largest events of the year, the 

Calgary Stampede. The majority of Stampede Park was under at least two 

metres of water, the Saddledome was filled up to the 10th row with water 

and debris; over 3,000 cubic metres of sludge had to be removed and 

relocated, and 7,500 cubic metres of material had to be replaced to repair 

the racetrack. The annual traditions and subsequent experiences of the 

Calgary Stampede are so crucial that the Stampede organisation spent 

$50 million to prepare the event to start on schedule.13 The Stampede 

has become a symbol of resilience for the city of Calgary as it has had 

continued success and popularity for over one hundred years. This project 

aims to assist the Stampede in becoming resilient.

Figure 9 - Water flooding the Saddledome up to the 8th row

The Calgary Flames. Untitled. June 21, 2013. In The Flood of 2013: 

A Summer of Angry Rivers in Southern Alberta. Toronto: Greystone 

Books, 2013. 34.

Figure 10 - Debris caught on trees in riverbed

Vargo, Jill. Untitled. June 27, 2013. In The Flood of 2013: 

A Summer of Angry Rivers in Southern Alberta. Toronto: 

Greystone Books, 2013. 115.
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Stampede Park in its current state cannot accommodate another flood of 

this magnitude.  The increasing variation in weather patterns due to climate 

change has made these natural events less predictable, but more probable.

Figure 11 - Stampede Park under water

Young, Gavin. Untitled. June 22, 2013. In The Flood of 2013: A Summer of Angry Rivers in 

Southern Alberta. Toronto: Greystone Books, 2013. 35.
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History & Culture
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The location of The Calgary Stampede was part of the city’s history 

and growth long before the inaugural Stampede Exhibition in 1912. The 

confluence of the Bow and Elbow Rivers have always been an ideal spot for 

settlers and the area’s original inhabitants. Indigenous tribes such as The 

Blackfoot, Sarcee, and Stoney established themselves in high numbers 

throughout the Bow and Elbow River valleys. These river valleys were 

appealing to these tribes for a number of reasons; the fast flowing waters 

would not entirely freeze which brought thirsty buffalo herds close for an easy 

kill, and the high river banks protected from brisk winter winds. 1
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Figure 12 - Historical map of Calgary in 1884

City of Calgary. Town of Calgary 1884. In Calgary: An Illustrated History. Toronto: J. Lorimer, 1978. 17.
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The town of Calgary rapidly developed over twenty four years. A road network 

was established, multiple educational buildings were constructed, parks were 

developed, and a permanent site for the Calgary Stampede was established.



Figure 13 - Historical map of Calgary in 1908

City of Calgary. Town of Calgary 1908. In Calgary: An Illustrated History. Toronto: J. Lorimer, 1978. 54.

23
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In 1871, a legal trading post owned by I.G. Baker and Co. was the first settlement on the lands where 

Calgary was built. Before the small trading post was one year old, it was raided by the Blood Tribe who 

also killed the opposition trader Dick Berry.2 Illegal whiskey trading and violence continued in the area 

until 1874 when the North West Mounted Police came to protect the native peoples from the whiskey 

traders who extended their operations from Montana. Fort Calgary was built in the fall of 1875; with 

the new protection of the law, two trading companies emerged close by, the I.G. Baker Company of 

Montana constructed a new trading post, and the Hudson’s Bay Company built their post on the east 

bank of the Elbow River. The implementation of law and order seemed to mutually benefit the area’s 

First Nations people as well as new settlers, but the increase in appeal to this area led to the eventual 

disappearance of the buffalo. In 1881 the Fort Calgary settlement oppressed the Indigenous culture 

more significantly than the illegal whiskey traders had. However, the demise of the buffalo allowed 

for a prosperous cattle industry in the region; this led to the Canadian Pacific Railway to be re-routed 

through Calgary. The city thrived, and First Nation culture languished due to the growing dependence 

on the intruding western civilization.3

In the early 1890s, the government further suppressed the Indigenous people. Laws were made that 

prevented Indigenous people from leaving their reserves unless they had special permission. Further 

regulations implemented in 1914 prohibited the same peoples from attending fairs and exhibitions; 

this was a huge issue with not only the Indigenous people but also the citizens of Calgary. From the 

time of the first settlement Indigenous people were always encouraged and welcomed at events 

such as Dominion Day (now known as Canada Day); they would join in on the festivities and put on 

shows to demonstrate their culture and traditions.4 Despite these imprudent laws, townspeople within 

Calgary would provide food for First Nations people who danced outside their stores to attract more 

customers.5 After the abolition of these laws, the celebration of native cultures became a tradition at 

every subsequent Calgary Stampede and Exhibition. An annual fair started by The Calgary Agricultural 

Society in the mid-1880s gave farmers and ranchers the chance to exhibit their grain and cattle 

specimens. It was not until 1912 that a multi-day entertainment event called “The Stampede” was 

introduced.  A successful promoter and vaudeville entertainer by the name of Guy Weadick arrived in 

Historical Overview the Development of Calgary & The Stampede
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Calgary to promote a six-day show that would celebrate the seemingly disappearing culture of the old 

west.6 For this spectacle to be prosperous and popular, Weadick set out to obtain $100,000 for costs 

and prize money. Several investors stepped forward and donated $25,000 each: A.E. Cross, George 

Lane, Pat Burns, and A.J. McLean. These wealthy Alberta ranchers are now known as “The Big 4”.7

After the Calgary Exhibition and Stampede opens with the Stampede Parade, there are a variety 

of entertainment events to experience. These activities include carnival rides, games, concerts, the 

rodeo, chuckwagon races, and various other shows which change each year. There are also a wide 

variety of food and beverage establishments throughout the park.

The inaugural Stampede was an economic and social success for the city, but due to the start of the 

First World War, Weadick’s intentions of making the Stampede an annual event was not possible. In 

1919, The Big 4 would ask Weadick to return and put on a Victory Stampede to celebrate the end of 

the war; for the second event, Weadick put on a culturally successful show with most of the people (if 

not all) from Calgary attending, along with people from outlying settlements. Everyone who contributed 

demonstrated the importance of this cultural event by showing support through their participation.  

As the town grew, and the railroad began to import not only goods but visitors as well, the popular 

demand for a great exhibition and an exciting rodeo was on the rise. In 1923, the Calgary Stampede 

joined with The Calgary Agricultural Society to create one larger event called the Calgary Exhibition 

and Stampede; this was also the first year of one of the most beloved traditions of the Calgary 

Stampede, the pancake breakfast.8

It only took a few years for attendance at the Stampede to reach over 200,000 people and it has 

continued to grow ever since. There is an old French proverb that translates to “the more things 

change, the more they stay the same”.9 I believe this saying sums up the tradition, celebration, and 

success of the Calgary Stampede. This tradition resides as a celebration of First Nations culture, the 

Old West and the settlement of Calgary. It is a stage that demonstrates the contemporary, diverse, 

and “cosmopolitan” city that Calgary has developed into.9,10 Whether the city was influenced by the 

Stampede, or vice versa, traditions of western heritage and values are engrained in both the past and 

present.
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Concepts, Theories & Strategies
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Is there a way to turn the negative effects of the 2013 flood into positives? 

If so, what is the best approach? Emergence and resilience are the two 

ideas that were the focus of the strategic redevelopment of Stampede 

Park. Emergence is a theory explored in the initial stages of this research 

and it was used to guide the design and to guide decisions made in the 

design. Resiliency is a concept re-gaining attention within landscape 

architectural practice.It’s attraction is due, in part, to its ability to help 

designers target problems with the environment and provide adaptive 

strategies for these problems by providing offensive and defensive tactics 

that allow for greater flexibility in design solutions. 

The emergence theory describes how natural systems create novelty 

through new patterns, processes, and responses to new conditions. 

The key idea behind emergence that influenced this design was that 

landscapes are open-systems. An open-system modifies itself based 

on the interaction it has with the surrounding environment. Once 

the surrounding environment causes the landscape to have periods 

of disturbance and instability, the landscape adapts to these new 

circumstances and develops new stages of persistence and strength.6
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emergence
describes a system that is produced by and 

depends on another system but is concurrently 

independent of that system5
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Resilience is the ability of a social or ecological system to absorb disturbances while 

retaining the same basic structure and ways of functioning, the capacity for self-

organization, and the capacity to adapt to stress and change1. It is important to remember 

that to approach a problem with resilience is about exploring all possible opportunities, 

always keeping these opportunities as viable solutions, and also creating new potential 

opportunities.2

Resilience is about defining possibilities, keeping possibilities open, and forming new 

possibilities. 

The first concept of resilience is that our survival is contingent on the social-ecological 

ecosystems we live in.  These systems consist of naturalized areas such as rivers, forests, 

riverbanks, rentention ponds, parks, etc. that undergo human interaction on a consistant 

basis. A change in either the social system or the ecological systems will have an 

influence on the other in some way.8

The second concept of resilience is that the systems we live in adjust to disturbances in 

an unpredictable manner. Sudden natural disasters such as fires, tornadoes, and floods 

can alter the dynamics of a system to a point of no return. If a system crosses its threshold 

then it is not considered resilient.9

The third concept of resilience is that a system has the ability to remain below its threshold 

before it becomes an entirely new system.10
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resilience
the ability of a social or ecological system to 

absorb disturbances while retaining the same basic 

structure and ways of functioning, the capacity 

for self-organization, and the capacity to adapt to 

stress and change7
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Emergence and resilience depend on two strategies – mitigation, and adaptation.11 Mitigation is 

an action taken to reduce or permanently eliminate the long-term risk to life and property from 

natural hazards,3 and adaptation is an initiative or initiatives to reduce the vulnerability of natural 

and human systems to anticipated events.4

The combination of the key aspects of emergence and resilience used as the basis for 

making decisions in the design for this practicum, is an appropriate response to this site which 

has remained virtually unchanged over the past century in its function as a parking lot and 

temporary fairground for The Calgary Stampede - the flood of 2013 created a new threshold.By 

combining the key points of emergence and resilience and using this 

Resilience, mitigation, and adaptation offer an ability to understand what it means to create 

a sustainable community. These increasingly popular terms acknowledge that we live within 

social-ecological systems and we depend on these systems to sustain life. It is also important to 

recognize the social-ecological systems that we encounter every day inevitably change in one 

way or another. It is our responsibility as designers to predict how to deal with these changes 

ethically and beneficially, while recognizing how we affect all systems through our actions. If a 

disturbance - human made or not -  occurs in one system, it would most likely have an effect on 

another. 

The use of emergence and resilience as a foundation to combat the risks and effects of future 

flooding, could positively impact the economic, social, and environmental conditions of Calgary 

through the proposed design.

The introduction of a disturbance that would mitigate the effects of flooding by allowing the 

site to become an open system creates the opportunity to adapt its structure accordingly.  The 

basic yet dramatic disturbance that would be caused on site would change its function from a 

hardscape of parking lots, transforming it into an ecologically and socially diverse landscape.
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mitigation

adaptation
initiatives to reduce the vulnerability of natural and human 

systems against anticipated events13

action taken to reduce or permanently eliminate the long term 

risk to life and property from natural hazards12
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Precedents



Figure 14 - Image of flood protection wall with integrated path

Cordell, Dede. Untitled. Digital image. US Army Corps of Engineers. 

August 16, 2013. Accessed May 8, 2017. https://media.defense.

gov/2013/Aug/16/2000748781/-1/-1/0/110926-A-ZW314-201.JPG
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Napa River Flood Protection Project
DESIGNER
Mig, Inc

PROJECT TYPE
Open Park Space

LOCATION
Napa, California

AREA
1,011 acres

The Napa Valley Flood Protection Project developed 

following 22 major flood events which devastated the 

area since 1862. The strategy includes principles which 

not only protect the city from damage but will restore the 

environmental health of the river. The plan consists of the 

widening of the river channel, removing contaminated 

soil, construction of new bridges to accommodate high 

water levels, and the creation of a by-pass which will 

divert 50% of the volume of water during a 100-year flood 

event.1

The following precedents have successful components of emergence theory and resilience that will inform the proposals for 

Stampede Park. The exploration of various water management practices and processes will aid in determining the proper functions of 

the park.
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will eliminate $26 million annual flood damage debt
2.5 MILES of new trails

1,373 construction

1,248 retail/administrative

43,000 cfsriver channel capacity increased to

13,000 cfsfrom

restored
289 acres of brackish marsh

112 acres of seasonal wetland
324 acres of mudflat

28 acres of 

84 acres of woodland habitat

165 acres of native and non-native grasslands

increased habitat diversity

Methods and outcomes of the Napa River Flood Protection project 

have influenced essential aspects of the proposed practicum design. A 

site-integrated floodwater bypass will increase the carrying capacity of 

the Elbow River. This bypass will create an environment that enhances 

biodiversity and encourages social interaction amongst the community.  

Expanding the already expansive pathway network will also improve 

public relations in the area.

tidal channel

JOBS
CREATED

*refer to endnote 2 for source of statistics
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Renaissance Park
DESIGNER
Hargreaves Associates

PROJECT TYPE
Open Park Space/Waterfront Redevelopment

LOCATION
Chattanooga, Tennessee

AREA
22  acres

Renaissance Park in Tennessee was a post-industrial 

site that expelled contaminants into the subsurface 

water. This transformed space is now a popular spot for 

social gatherings, active living, environmental learning 

opportunities, and a prime example of ecological 

preservation. The constructed wetland and preservation 

areas treat stormwater run-off and allow the site to hold 

more water during a flood event. An extensive analysis 

of the site was done to gather a more accurate idea 

of the contaminants that remained from industry.  The 

contaminated soil on-site was used to design landforms 

which ultimately reduced energy consumption and 

maintenance costs due to not having to bring in extra soil.3

Figure 15 - Aerial image of redeveloped Renaissance Park

Gollings, John. “After” shot of Renaissance Park. Digital image. 

Landscape Performance. 2006. Accessed May 8, 2017. https://

landscapeperformance.org/case-study-briefs/renaissance-park
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of contaminated soil

15,047due to removal of

and implementation of a constructed wetland

decreased irrigation usage by

yd334,000 
18,000of salvaged conrete 

re-used on site

floodplain capacity increased by 

1,008 feet$540,000

80,358 ft2

9,025 FEET OF WALKWAYS
exerciserelaxation

wildlife viewing

is preserved riparian landscape

is non-irrigated/adapted/native plants

of impervious hardscape removed
1,600,000gallons

remediating soil on site
saved by

landscaped area53%23%

of stabilized riverbank

After conducting research and determining that constructed wetlands 

would be one of the most beneficial elements for a successful project, 

Renaissance Park illustrates on a small scale that this method can aid 

the development of a flood resilient site. The Chattanooga project also 

demonstrates that dramatic landforms can be created in the resolution 

of flood problems and can help to resolve those problem. To maintain a 

resilient approach, it is crucial to keep all soil material on site rather than 

relocating it elsewhere.

*refer to endnote 4 for source of statistics
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Boneyard Creek: Scott Park/2nd St. Basin

DESIGNER
Hitchcock Design Group

PROJECT TYPE
Stormwater Management Park

LOCATION
Champaign, Illinois

AREA
10  acres

A master plan consisting of seven phases developed 

when the city of Champaign became susceptible to poor 

water quality and flooding issues. The Boneyard Creek 

restoration project is an engineered water system that 

runs through Champaign, Illinois.  This highly channelized 

stream provides drainage for the majority of the city. 

Scott Park and the Second Street detention basin is 

phase two of the master plan; it reestablishes the natural 

flow path of the original stream through the use of stone 

terraces to control riverbank erosion. The capacity of 

stormwater storage increased which in turn has improved 

the ecological functions of the creek while also creating 

new recreational spaces. It has also provided the first 

pedestrian link between the University of Illinois campus 

and the downtown area with promenades, trails, and open 

space.5

Figure 16 - Site image of Boneyard Creek

Hitchcock Design Group. Untitled. Digital image. Landscape 

Performance. 2010. Accessed May 8, 2017. https://

landscapeperformance.org/case-study-briefs/boneyard-creek-

restoration
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capacity to mitigate15,000,000gallonsduring 100 year flood event

habitat value
from poor

to suboptimal
DUCKSTURTLESCANADA GEESE

GREEN HERON

improved water quality
ph dropped from 7.93 to 6.96

increased taxa from 3 to 7

75,8272 RETENTION BASINSyd3
storage capacity5 acre open space

.25 acre rain garden.13 acres of wetland

4,115 ft new paths
pedestrian links

250
1002,000 ornamental perennials

medium/large shade trees
shrubs

to surrounding neighbourhoods
20

As a whole, Boneyard Creek is an excellent example of a resilient 

landscape. This project illustrates the success of the practices intended 

for The Stampede Park Redevelopment on a smaller site. These 

practices include adding large retention basins which will result in an 

increased capacity of water storage. This also helps mitigate significant 

flood events. The addition of these naturalized basins will also encourage 

habitat diversity by decreasing the amount of hardscape and replacing it 

with vegetation.

*refer to endnote 6 for source of statistics
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Stormwater Treatment 
Practices & Processes
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Stormwater Treatment

Stormwater can be defined as a higher than normal quantity of surface 

water resulting from a period of heavy precipitation. If not adequately 

managed, stormwater can cause damage to infrastructure as it picks up 

and carries debris. It may also pollute rivers, lakes, and streams.

The exploration of various water management practices and processes 

will aid in developing the form and function of Stampede Park.

Flood events bring to light issues that range from pre-flood concerns to 

post-flood problems. Questions asked during a flood range from “what 

conditions caused this to occur” to “how could this be prevented in the 

future?” Once the waters subside, there are other complications which 

may include but are not limited to large sediment deposits, destruction of 

infrastructure, loss of habitats and vegetation, and damage to riverbanks. 

Considering the uniqueness of each design problem, a viable solution 

is based on a determination of the specific environmental, social, and 

economic conditions of the site. This research focuses on two main 

approaches which include how to manage and treat storm-water run-

off during a minor event, and how to mitigate the influx of water during 

a major flood event. As the amount of water during a major flood event 

needs to be diverted immediately instead of stored; stormwater treatment 

will only occur during minor storm events.
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“This section discusses the physical, biological, and chemical processes that alter the flow and 

quality of urban stormwater. Stormwater treatment processes are different from stormwater 

treatment practices. A stormwater treatment practice is something that improves stormwater runoff 

quality, reduces runoff volume, reduces runoff peak flow, or any combination thereof. Examples 

of stormwater treatment practices include source reduction, sand filters, infiltration basins and 

trenches, rain gardens (bioretention), dry ponds, wet ponds, constructed wetlands, filter strips, 

swales, wet vaults, and underground sedimentation practices.

A stormwater treatment process is the mechanism by which a stormwater treatment practice 

improves stormwater runoff quality, reduces runoff volume, reduces runoff peak flow, or any 

combination thereof. For example, a dry pond holds stormwater and releases it slowly (relative 

to uncontrolled conditions) to downstream receiving waters. The primary treatment process of a 

dry pond is sedimentation because most of the pollutants in stormwater that are retained by a dry 

pond settle out while the stormwater runoff is held in the pond. Because the treatment process is 

important, stormwater treatment practices in this manual are organized by their primary treatment 

process. To understand stormwater processes, however, one must first examine the composition 

and impacts stormwater has on the environment.”1

When managing stormwater, it is important to understand the difference 

between stormwater treatment practices and stormwater treatment processes.
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Stormwater Treatment Processes
Stormwater treatment processes can be organized into three categories: 

PHYSICAL
sedimentation
filtration
infiltration
thermal systems

BIOLOGICAL
degradation of organic matter
denitrification
plant growth/nutrient uptake

CHEMICAL
precipitation
adsorption
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Physical Processes
Sedimentation

The process that allows suspended particles in a body of water to settle 

at the bottom of the water bed. Sedimentation is the most commonly used 

process in storm water treatment practices.2 The amount of time it takes 

for particles to settle may vary depending on particle size and flow rates. 

The sedimentation process usually consists of a sedimentation pond or 

tank where the water can remain as still as possible; these practices will be 

explored in the next few pages.

Unlike sedimentation, filtration allows the particles in the water to remain 

suspended as they pass through a permeable membrane. This membrane 

captures the desired size of particles while the filtered water continues 

downstream or to other collection/treatment systems. It is important to keep 

in mind that the accumulation of solids in the filter will affect the efficiency 

of the filtration system.3 As water passes through different filters, the total 

amount of suspended solids will be present in the water.

Filtration

Figure 17 - Diagram of sedimentation process

American Water. How a Water Treatment Plant Works. Digital image. Pennsylvania American 

Water. 2017. Accessed December 5, 2017. https://dnnh3qht4.blob.core.windows.net/portals/12/

Images/8432Water%20Treatment%20process.jpg?sr=b&si=DNNFileManagerPolicy&sig=%2Fw

9Fsu6XfFu1Nfh9z1szG2QQkt0ndsY3gnI8459qfrY%3D

Figure 18 - Diagram of filtration process

American Water. How a Water Treatment Plant Works. Digital image. Pennsylvania American 

Water. 2017. Accessed December 5, 2017. https://dnnh3qht4.blob.core.windows.net/portals/12/

Images/8432Water%20Treatment%20process.jpg?sr=b&si=DNNFileManagerPolicy&sig=%2Fw

9Fsu6XfFu1Nfh9z1szG2QQkt0ndsY3gnI8459qfrY%3D
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Infiltration
Infiltration happens when the stormwater flows into (infiltrates) the ground; 

this sub-surface water will then flow laterally to another body of water or 

down until it reaches the water table. In most instances the soil that the 

stormwater passes through will filter out suspended solids; however, it is 

unlikely that infiltration will happen in areas with fractured bedrock, caves, 

karsts, or sinkholes.4

In some cases, it is important to control the temperature-pollution in 

stormwater as it may affect biological aspects of the body of water it 

is entering such as organic growth and habitat equilibrium. Mitigating 

the temperature of stormwater is a matter of how much water you are 

attempting to cool and how fast. To cool down stormwater with an elevated 

temperature, it must be in contact with a colder surface. Removing the 

water from direct sunlight will also reduce the time it takes to lower the 

temperature.5

Thermal Process

Figure 19 - Diagram of how infiltration works

Canadian Geoscience Education Network. Underground Water Storage. Digital 

image. CGEN Archive. Accessed December 5, 2017. https://img.haikudeck.com/mi/

a08df76ac04933906b46a81723be2327.jpg
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Biological Processes
Degradation of Organic Matter

The process where the organic matter that is found suspended in the run-

off oxidizes into carbon dioxide. 6

Denitrification
The process of converting nitrates in stormwater into nitrogen gas. This 

conversion is a bacterial reaction that requires the presence of organic 

matter; however, this reaction occurs where there is a complete absence of 

dissolved oxygen (anaerobic conditions). 7

It is common to employ plants in stormwater treatment practices. Reactions 

associated with plant life are beneficial to water treatment; plants require 

nutrients to grow which they obtain primarily from sediment. 8

Plant Growth and Nutrient Uptake

Chemical Processes

Chemical precipitation and adsorption methods may be used to 

eliminate contaminants found in storm water. Precipitation works by 

forming “insoluble solid complexes” that can be later removed through 

sedimentation or filtration. Adsorption is when dissolved ions become 

attached to a solid particle which in turn is also removed through the 

process of sedimentation or filtration.9

Precipitation & Adsorption
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Stormwater Treatment Practices

As mentioned earlier, stormwater treatment practices improve water quality by decreasing 

the concentrations of contaminants, reducing the amount of run-off, and moderating 

the number of contaminated particles that are transported downstream; this is executed 

through the use of one or more of the processes previously outlined. Stormwater treatment 

practices are categorized based on their primary process; the four primary processes are 

sedimentation, filtration, infiltration, and biological processes.

Although some stormwater treatment practices may function using multiple processes, 

there will always be a primary process in each method,10 for example, sedimentation is 

the primary process in a wet pond, but infiltration and filtration may also be functioning as 

secondary or tertiary processes.

SEDIMENTATION
dry ponds
wet ponds
underground sedimentation devices

FILTRATION
surface sand filters
underground sand filters
soil filters
hybrid filters

INFILTRATION
infiltration trenches
infiltration basins
permeable pavements

BIOLOGICAL
rain gardens
constructed wetlands
filter strips & swales
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Sedimentation
Sedimentation techniques decrease the flow rate of stormwater and allow the suspended solids 

in the water to settle. In each of the three practices, the critical functions are to store water long 

enough to separate the solids before being released to its next destination.11

Dry Ponds
Dry ponds are depressions on a site that are equipped with inlets and 

outlets to manage the collection and discharge of water. These ponds are 

not lined with an impermeable membrane. This allows infiltration to occur, 

and they are designed to drain after a storm event.12

Wet Ponds
Wet ponds have an identical function to dry ponds with one significant 

variance; wet ponds are designed to store run-off rather than to drain. This 

is done by elevating the outlet structure - once the water level falls below 

the mouth of the outlet, drainage stops. The water remains in the pond 

until it infiltrates the ground, evaporates, or is displaced by more water 

from another storm event. Some wet ponds maintain their water levels by 

using an impermeable membrane or being constructed close enough to 

the groundwater table to prevent infiltration.13

Underground Sedimentation Devices
Underground sedimentation devices are used in areas where obtaining 

sufficient land area is an issue. They are most commonly used as a 

pre-treatment before sending the collected water to other devices or 

processes. These manufactured systems range from small pumps and 

tanks to more massive ‘wet vaults’. The small pumps and tanks are 

unable to store much water which prevents them from having the ability to 

reduce peak flow. The large ‘wet vaults’ can hold a significant amount of 

stormwater which allows them to decrease flow and eliminate suspended 

solids.14
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Filtration
Filtration techniques collect the suspended particles that are found in the run-off. The filter media 

that are used to collect these particles will continue to gather pollutants and cause the filter to clog. 

Pre-treatment systems are designed to help prevent or slow down the clogging process and to 

remove quick-settling sediment and store it in an easily accessible place where it can be pumped 

out and transported elsewhere.15

Surface & Underground Sand Filters
Surface sand filters are constructed in depressions with a perforated pipe at the bottom. The pipe 

is laid in a bed of gravel which sits underneath the chosen filtration material (sand). The material is 

chosen based on filtration specifications. The run-off travels through this material to the perforated 

pipe which sends it downstream. Underground sand filters collect the stormwater in a chamber 

which directs it under a baffle wall and over the top of dykes. The baffle wall prevents buoyant 

impurities from reaching the dyke where the water pools and dense solids can settle. After the 

water passes over the dyke, it passes through the filtration materials where remaining pollutants 

can be caught.16

Soil Filters
Soil filters use native soil instead of sand. This can minimize costs, but the soil may not have 

adequate properties for the successful filtration of stormwater. The compact characteristics and 

grain size distribution of native soils can prevent water from passing through at a sufficient rate.17

Hybrid Filters
Hybrid filters combine multiple filtration practices. They primarily use soil filtering techniques but 

may include diversion trenches that use underground sand filters to maximize the rate of filtration. 

These filters will also increase the effectiveness of the entire practice by minimizing the amount of 

run-off that flows over the systems and avoids any treatment.18
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Infiltration
Briefly described earlier, infiltration is when water travels into the ground and moves downward to 

the groundwater table or laterally towards other bodies of water. Polluted water is treated through 

physical, biological, and chemical processes along the way. Three common infiltration practices 

include infiltration trenches, infiltration basins, and permeable pavements.19

Infiltration trenches can range from a depth of three to twelve feet and are backfilled with coarse 

aggregate to allow for temporary water retention in between the spaces of the aggregate. The 

stored run-off is slowly released into the adjacent soil; infiltration trenches are ideal for smaller sites 

that are approximately five acres or less.20

Infiltration Trenches

Permeable Pavements
Permeable pavements are a design solution that allows for run-off to penetrate through a hard 

surface and into the media where it can be treated.21

Infiltration Basins
Infiltration basins can be either a natural or a constructed entity. These basins are relatively the 

same as the trenches, only larger. They do not require an excavated trench and they are used for 

drainage areas that are 5-50 acres. A heavily vegetated flat surface situated over native soils allows 

for a significant amount of nutrient uptake and pollutant removal through physical, biological, and 

chemical processes. A typical depth for an infiltration basin can range from 2 to 12 feet with slopes 

that are less than 20%.22
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Biologically Enhanced Practices

Constructed Wetlands

Rain Gardens

Bio-retention, bio-infiltration, and bio-filtration practices are often called rain gardens. These 

rain gardens are situated in depressions with planted vegetation. Bio-retention practices include 

both filtration and infiltration methods. Bio-retention and bio-filtration practices both operate with 

underground collection pipes that direct excess water downstream; bio-infiltration practices do not 

use these drains as all the run-off will be infiltrated into the soil.25

Filter Strips & Swales

Filter strips and swales both use vegetation to reduce peak flow to allow for filtration, infiltration, 

and sedimentation to occur. Filter strips are used for relatively small amounts of water that is slowly 

flowing over land while drainage ditches allow for the water to be collected; weirs can be used in 

swales to reduce the rate of flow.26

Constructed wetlands are designed to perform identically to a natural wetland. They are 

constructed lower than the level of the groundwater table to allow for a permanent presence of 

water. This presence allows for a biodiversity of vegetation and microorganisms which promotes 

decontamination of stormwater through sedimentation, filtration, and biodegradation. Flora in the 

wetland may also store pollutants and nutrients which will eventually be converted to biomass; this 

biomass must ultimately be removed to prevent an invasion of captured pollutants.23, 24
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*see endnote 11 for source

Pollutant Removal Efficiency

After exploring the many different stormwater treament processes and practices, it is apparent that 

constructed wetlands would be the ideal system for the site due to its area and the type of treatment that 

needs to be done.

Fig.20
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Chapter 6
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Analysis & Design



Provincial Context
Calgary

66

Site Location

Fig. 21



25km2

Calgary
Rocky M

ountains

Context
Calgary is located in southern Alberta. It is situated in the 

foothills grasslands region with the Rocky Mountains to the 

west and rolling hills to the east.
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Fig. 22



68

Stampede Park is located Southeast of the downtown core and is 
approximately 240 acres. The Elbow River borders the southern half of 
the site. It is surrounded by commercial and residential land uses. A new 
mixed-used development, the East Village, is located to the north along 
with historic Fort Calgary.
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Fig. 23



Central Park 
= 

843 Acres

University of Manitoba 
Fort Garry Campus 

(Excluding Smart Park) 
= 

680 Acres

The total area affected by the proposed redevelopment 

is about 620 acres. There are five main buildings on the 

site: the Agrium Event Centre which houses exhibitions 

and live auctions, the Agriculture Building, the Scotiabank 

Saddledome is an entertainment venue for sports and 

concerts, the Corral Centre is a hockey arena, the BMO 

Centre is a convention centre, and the Cowboys Casino.

Site Analysis

Fig. 24



There are four main access points to the site. The 

entrances to the west and east are pedestrian access 

only with the west entrance having a connection to a 

light rail transit station. The entrances in the middle 

and the south are used for vehicular access as well as 

providing another connection to the other LRT station.Fig. 25
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The panoramic image on the right is the view from the 

easternmost access point looking eastward. The pedestrian 

bridge is to the left and there is residential housing on the top of 

the cliff. The image below is looking south from the pedestrian 

bridge that spans the Elbow River.

Fig. 26 Fig. 27
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Fig. 28
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The panoramic image on the right is the view from the top of the 

cliff near the residential houses looking down towards the site. The 

image below shows new bank stabilization put in place after the 

2005 flood. The 2013 flood water breached just upstream of this 

stabilization effort.

Fig. 29 Fig. 30
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Fig. 31
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Proposed Strategic Design

There are substantial social, economic, and environmental opportunities in re-thinking the overall 

structure of Stampede Park. The proposed design explores these possibilities through a resilient 

approach to ultimately mitigate future flood events while simultaneously being able to host the 

Calgary Stampede.

The proposed site consists of three retention ponds along with a partly urban, partly naturalized 

floodway to accommodate a significant flood event. Two stormwater treatment ponds filter run-

off from more common storm events. More than three kilometres of pathway is designed that 

integrates into Calgary’s already extensive pathway network. The Big 4 Building was removed, and 

the chuckwagon track was relocated around the Saddledome. This was done to accommodate 

large flood events. Moving the track is also beneficial for spectating events that occur during the 

Stampede.



77Fig. 32



78

During the 2013 flood, the flow rate of the Elbow River was 803 cubic 

metres per second. To ensure the proposed floodway could move enough 

water during a major storm event, it must be able to handle the maximum 

flow rate of the river during that particular event. By multiplying the area 

of a cross-section of the channel by the flow velocity of the water moving 

through the channel, you get the flow rate. The proposed channel on the 

site will have a flow rate of over 2000 cubic metres per second which is 

more than enough to accommodate a 500-year flood. 



AV=Q
A - area of cross section 
V - flow velocity (m/s)

Q - flow rate (m3/s)

Fig. 33

This formula was a crucial part of the design 

process; it was constantly used to ensure the flow 

rate throughout the channel could accommodate 

enough water.  Where the channel needed to be 

narrow, as it is between the Saddledome and the 

Elbow River, the floodway had to be dug down 

deeper with steeper banks. In the open areas, 

the banks can be a lot more gradual. This helped 

determine the programming and layout of the design. 

The methematical precision needed for the success 

of this project is crucial; a collaboration between 

engineers and landscape architects would occur 

during a project of this magnitude, however due to 

time sensitivity of this practicum, this situation has 

not occured for the benefit of the research.
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80

The proposed design will accommodate a 500-year flood event. The projected water level for this 

event is 1049.91 metres above sea level. The design can hold water levels up to 1050 metres 

above sea level. The following pages are a comparison of how Stampede Park will currently handle 

various flood events versus how the proposed redevelopment will accommodate the same event.

Total On Site Stormwater 
Storage Capacity

On Site Stormwater Storage 
Capacity Prior to Redesign

1800 Olympic Size 
Swimming Pools

=

=
=4,500,000m3

0m3
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Proposed Design
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To successfully move water from one 

end of the site to the other, drastic 

changes had to be made to the 

topography of the site.

The elevation change on the existing 

site is a mere metre. The difference 

between the highest and lowest point 

in the redevelopment strategy is 20 

metres.  As you move from east to 

west through the site, the topography 

gradually gets more elevated and 

steeper; this is done to represent the 

topography of Alberta as you move 

west into the mountains.

The consistent white line on the 

diagram to the right in the proposed 

path through the site. It meanders 

around the large retention areas while 

allowing its users to gain various 

viewpoints as they travel along it. The 

entire site is wheelchair accessible, as 

the grading of the pathway does not 

exceed a 2% slope.

Fig. 35

Site Topography
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Fig. 36

Retention Area Topography
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Fig. 37



Proposed Design
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The five-year flood levels rise to 

1044.00m. The Elbow River rises a 

couple of metres, but the site does 

not receive any more water than what 

constantly remains on site.1

Fig. 38
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Fig. 39



Proposed Design
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During a ten-year flood event, the 

waters will rise to 1044.80m, water 

can either be diverted through the 

channel or stored in the south-east 

retention pond.2

Fig. 40
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When the waters rise to 1046.70m, 

the majority of Stampede Park is 

under water.3

Fig. 41



Proposed Design
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The retention ponds begin to take 

on more water while the floodway 

diverts flow to the Bow River.4

Fig. 42
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The 2013 flood was considered a 

100-year flood; water levels rose to 

1048.10m. A considerable amount of 

the surrounding area was also under 

water.5

Fig. 43



Proposed Design
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The proposed design easily 

accommodates a 100-year flood 

event. Additional earthwork along 

the Bow River may be required to 

prevent backflow into the site during 

the most devastating flood events.

Fig. 44
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More than 600,000 cubic metres of soil will be cut to achieve the 

proposed flow of water, and all of the soil will remain on site. To reduce 

costs, the soil will be moved minimal distances. Landforms will be 

created in close proximity to where the removal of soil takes place. After 

the compaction of the soil, any extra soil needed will be brought in from 

elsewhere. With the amount of earthwork that will be done to the site will 

drastically alter Stampede Park by creating a tremendous undulating 

landscape with multiple high and low points throughout the park.
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Flood control structures will help in directing 

water flow. The primary channel alleviates 

flow from the Elbow River and directs it 

straight north into the Bow River to prevent 

an Elbow River back-up.

Fig. 46
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Secondary control structures will 

divert water into the southeastern 

retention pond; this is enough to 

mitigate a ten-year flood.

The tertiary control structures 

will open up the northwestern 

retention ponds which can 

mitigate a 50-year flood.

Fig. 47



The area currently occupied by the 

Stampede Exhibition occupies about 90,000 

square metres. This includes the area that 

houses rides, games, food establishments, 

shops, and other entertainment venues.Fig. 48



Access Point

Access Point
Access Point

Access Point

Access Point
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The new layout provides more access 

points and opportunities for the exhibition. 

This diagram illustrates the location of the 

exhibition during a 100-year flood event. 

If there was no flood, the exhibition could 

spread out beyond these boundaries.

Fig. 49



Trembling Aspen

Scots Pine

Populus 
tremuloides

Pinus sylvestris98

Proposed Vegetation

The vegetation was chosen based on its ability to 

prevail in the current site conditions.  There is a 

possibility of a range of conditions varying from dry 

to constantly wet. The higher elevations in the west 

part of the site will consist mostly of Scots Pine, 

Aspen, and White Spruce. Black Spruce trees will 

only be planted in the lowest and wettest areas as 

its roots can withstand being submerged during 

flood events. Virginia Creeper and Clematis will be 

used on retaining walls to help create a relationship 

between the urban and natural landscape. The 

remainder of the site will consists of Yellow Twig 

Willows, Red Osier Dogwood, River Alder, Balsam 

Poplar, and River Birch. The original site had minimal 

vegetation. This was removed when the clearance of 

vegetation was common practice in order to achieve 

proper form and function on site to accommodate 

a significant influx of flood water. Existing riparian 

vegetation along the Elbow River was not removed. 

A minimum of 2,500 trees and shrubs will be planted 

to stabilize existing riverbanks and proposed banks 

within the site. New vegetation will also increase 

infiltration and introduce new habitat for wildlife.

Figure 50 - Image of a Trembling Aspen

Famartin. Untitled. Digital image. Wikipedia. 

October 6, 2013. Accessed December 27, 

2017. https://upload.wikimedia.org/wikipedia/

commons/7/77/2013-10-06_15_04_21_

Aspens_during_autumn_along_the_

Changing_Canyon_Nature_Trail_in_Lamoille_

Canyon%2C_Nevada.jpg

Figure 51 - Image of a Scots Pine

Tree Seed Online Ltd. Scots Pine. Digital 

image. Tree Seed Online Ltd. Accessed 

December 27, 2017. https://www.

treeseedonline.com/uploads/1/0/2/3/10233208/

s468003859194629765_p101_i1_w2448.jpeg



Black Spruce

White Spruce

Picea mariana

Picea glauca

Clematis

Virginia Creeper

Clematis x montana 
rubens

Parthenocissus 
quinquefolia 99

Figure 52 - Image of a White Spruce

Verboom, Karen. White Spruce. Digital image. 

Nova Tree. Accessed December 27, 2017. 

http://www.novatreeco.com/wp-content/

uploads/2015/04/Picea-glauca-white-spruce.

jpg

Figure 53 - Image of a Black Spruce

Case, Daniel. Black Spruce in Arctic Chalet. 

Digital image. Wikipedia. Accessed December 

27, 2017. https://en.wikipedia.org/wiki/Picea_

mariana#/media/File:Black_spruce_stand_at_

Arctic_Chalet,_Inuvik,_NT.jpg

Figure 54 - Image of Clematis

Jordan, James. Vibrant Clematis. Digital image. 

Gardening Know How. Accessed December 27, 

2017. https://maxpull-tlu7l6lqiu.stackpathdns.

com/wp-content/uploads/2014/06/clematis.jpg

Figure 55 - Image of Virginia Creeper

Angelyn. Virginia Creeper. Digital image. 

Identify That Plant. January 21, 2012. Accessed 

December 27, 2017. http://identifythatplant.

com/virginia-creeper-and-ginseng/virginia-

creeper-11/
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River Alder
Alnus tenuifolia

Balsam Poplar
Populus balsamifera

Figure 56 - Image of River Alder

Champion, Jim. Untitled. Digital image. 

Wikipedia.  July 11, 2007. Accessed December 

27, 2017. https://upload.wikimedia.org/

wikipedia/commons/7/71/Alder_trees_by_the_

Beaulieu_River_at_Longwater_Lawn.jpg

Figure 57 - Image of a Balsam Poplar

Himmelhuber, Peter. Large Balsam Poplar. 

Digital image. Alamy.  May, 2015. Accessed 

December 27, 2017. http://c8.alamy.com/

comp/F45NA7/balsam-poplar-F45NA7.jpg



101

Red Osier 
Dogwood
Cornus sericea

Yellow Twig 
Willow
Cornus sericea 
‘Flaviramea’

River Birch
Betula nigra

Figure 58 - Image of a Yellow Twig Willow

Rotary Gardens. Yellow Twig Dogwood. Digital 

image. Rotary Botanical Gardens Horticultural 

Blog. Accessed December 27, 2017. http://

rotarygardens.blogspot.ca/2014/03/late-winter-

interest-at-olbrich.html

Figure 59 - Image of a Red Osier Dogwood

Zuzek, Kathy. Red winter stems of ‘Cardinal’. 

Digital image. University of Minnesota 

Extension. Accessed December 27, 2017. 

http://www.extension.umn.edu/garden/yard-

garden/trees-shrubs/redosier-dogwood/index.

html

Figure 60 - Image of a River Birch

Frt Wayne Trees. River Birch. Digital image. 

Fort Wayne Trees. Accessed December 27, 

2017. https://fortwaynetrees.com/wp-content/

uploads/2014/04/river-birch.jpg
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This section illustrates one of the culverts that will allow water to flow 

through and fill the retention ponds. The culverts are semi-circular as this 

is how they are manufactured for optimal structural stability. This shape 

also allows for more ideal growing conditions overtop of the entire span 

of the culvert without the need for extra soil. Above the culvert is an area 

where the Stampede Exhibition may be set up. The culverts become part 

of the movement system during a non flood situtation; people can get 

a different perspective of the park and experience how the water flows 

during a flood event.
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Fig. 61
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This section shows a more open area of the park with views of downtown 

where some of the Stampede Exhibition can be placed.
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Fig. 62
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This section illustrates the relationship between the forest, the pathway 

and a retention pond. With over 700 new trees planted, ecological 

services such as increased habitat diversity, stabilized riverbanks, and 

natural filtration will benefit dramatically.

The retention pond would be available for programming such as rowing or 

swimming, and skating in the winter. The edges will vary from vegetated to 

hardscape.
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Fig. 63
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This drawing shows a section of the channel that would be hardscape, 

surrounded by vegetation. The images to the right demonstrate the 

intentended materiality and subsequent qualities that people in these 

channels zones can experience.



109

Fig. 64



Looking North Over Potential Swimming Pond

110

This perspective is looking north from 

the southern tip of the site.

Fig. 65



Summer Boardwalk Through the Marsh

111

Fig. 66

The boardwalks allow users a closer look at the stormwater 

ponds. It is a opportunity to educate people on how these ponds 

filter water and prevent destruction during flood events. It also 

allows for childrend to experience various types of wildlife



Mild Winter Stroll
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One of the more intimate spaces on the site 

provides shelter from stronger winds during a 

warm chinook.

Fig. 67



Looking South in Naturalized Area

113

Fig. 68

As one walks through the naturalized areas, they 

can escape the urban fabric without leaving the 

city.



A topography model of the proposed site design was created 

at a scale of 1:500. Exploring the site at this scale provided 

valuable insight into the relationship different areas of the 

site have with one another.  The model produced a visual of 

how water would flow through and fill the site which helped 

determine a suitable form for the site.

Fig. 69 Fig. 70



115Fig. 71 Fig. 72
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Endnotes
1. Golder Associates. Bow and Elbow River Hydrolic Model and Flood Inundation Mapping. Bow and Elbow River Hydrology Report. 

166.

2. Ibid. 166.

3. Ibid. 166.

4. Ibid. 166.

5. Ibid. 166.
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The Resilient Stampede
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Conclusion
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The proposed strategy to mitigate flood events at Stampede Park would contribute to the 

economic and social success for the city of Calgary. The environmental realm would benefit from 

this type of resilient stormwater treatment. The ideas of resilience and emergence are of benefit 

to the landscape architect. Applying these ideas to the complex systems on site can aid in the 

understanding of how the various systems on site integrate with each other and how they will 

inevitably affect one another. 

The primary focus throughout this practicum was the water system. With a potentially immense 

amount of water entering the site at any time, it was crucial for the site to accommodate the 

appropriate volume of water. The terrestrial system must also be able to adapt continuously to 

achieve resilience within the water system. Water will not always occupy the entire site which will 

lead the terrestrial system to alter itself accordingly. When a sudden change occurs (influx of water) 

the systems must be able to adapt to remain functional. These natural systems are also affected 

and will affect the imposing systems such as infrastructure and buildings. Through the removal of 

85% of hard surface on site, the effects of surface runoff on the natural systems were drastically 

mitigated. The natural systems have been designed to accept the effects the imposing systems 

have had on the site for the past 100 years through the proper implementation of physical and 

biological treatment processes. 

The four most important treatment processes involved in the design are sedimentation, filtration, 

infiltration with plant growth and nutrient uptake. Each of these processes will be integrated into the 

design of a constructed wetland; this integration will allow for the most efficient way to treat a large 

area of stormwater.
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With a project of this magnitude, and the significance of accuracy and reliability in the functionality 

of the implemented systems, a collaborative team of experts is vital. It is crucial that landscape 

architects, engineers, ecologist, geologists, and members of The Calgary Stampede Board of 

Directors all have input on the design and construction process.

After realizing that devasting natural events are becoming more probable, projects involving 

landscape architects are more crucial than ever. These climatic events are affecting urban areas 

and socially important spaces within our cities more often than in the past. These spaces need 

to be designed in a way that seamlessly executes their primary functions and simultaneously 

achieves desired goals. Neither form nor function come first, form and function influence and 

depend on each other. Landscape architects can maximize the success of the interaction between 

the two. 

The most important environmental systems of this practicum work were water flow and water 

treatment. However, when these two goals are introduced in a social, economic and ecological 

setting, secondary and tertiary issues need to be resolved as well. The Stampede Park 

Redevelopment Strategy focused on improving social connections to the City of Calgary; this 

includes integrating a network of pathways with the existing pathway system, introducing all-year 

programming for the public which results in economic benefits to the city as well as The Calgary 

Stampede Organization.

Landscape architects design solutions that rectify issues while integrating desires, goals and 

systems into functioning networks. Understanding the ideas behind resilience and emergence 

can prompt designers to look at landscapes differently and help them interpret how the different 

systems on site are affecting each other.
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