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• Increased urbanization and industrialization impacts on 
water quality and quantity.

• Considerable municipal discussion within the Western 
Irrigation District (WID) regarding issues surrounding the 
flow of stormwater.

• Limited options for stormwater discharge.

• Ongoing degradation of the Bow River.

There is a need for a sustainable stormwater system.

Co‐operative Stormwater 
Management Initiative



Bow River Basin Council’s History

 The BRBC was born (1991) out of water quality concerns

 Since then there has been tremendous advances in treated 
wastewater

 Attention is now appropriately turned towards storm water 
treatment

 The BRBC’s first foray was the Urban Stormwater  
Management Implementation Project (USMIP)
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Shared Challenges



Shared Geography

 WID and municipalities share drainage in area

 Irrigation water from Bow River weir high quality

 Quality degrades along canals from urban and rural runoff
⁻ Phosphorous, salinity, coliforms, TSS
⁻ Weeds plug intakes, reduce canal capacity, increase O&M

 Municipalities need a solution. WID needs a solution. 
Shared geography means a shared solution



Riparian zones

• Transitional semiterrestrial zones
• Extending from the edges of water bodies to the edges of 
upland communities
• Strong energy regimes, substantial habitat heterogeneity, 
a diversity of ecological processes, and multidimensional 
gradients” – Naiman et al. 2010
• Riparian zones can be key to maintaining a buffered 
hydrological regime

AS7
AS8
AS9
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AS7 So, riparian areas, as some of you already know, are transtional zones between surface water bodies and upland communitites
Anton Skorobogatov, 10/4/2016

AS8 They are characterized by strong energy regimes, habitat heterogeneity, and diversity of ecological, physical, and biochemical processes
Anton Skorobogatov, 10/4/2016

AS9 Of particular interest to this project is the importance of riparian areas in hydrology, as they can be key to maintaining a buffered 
hydrological regime
Anton Skorobogatov, 10/4/2016



Hydrological buffering

a1

a2

a12
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a1 askorobo, 10/4/2016

a2 In the case of our project, we installed an absorbent bioretention area with specific soil mix and carefully selected vegetation in order to
manage stormwater run-off by essentially creating an engineered riparian area.
askorobo, 10/4/2016

a12 so in order to prevent the negative downstream impacts of a developed project, we can preserve riparian enviornemtns or create 
absorbent landscapes in the transitonal semiterrestrial areas
askorobo, 10/4/2016



Project site

a3
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a3 So the project is located in the Town of Okotoks, jsut south of Calgary, and the riparian enviornemnt that was part of this project is one 
of the Sheep River banks
askorobo, 10/4/2016



Project site

a4
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a4 The site is located on the east side of town, next to 32 Street East, on the north bank of the Sheep River
askorobo, 10/4/2016



• Operations Centre re‐
development
• Run‐off management
• Four sub‐catchments
• ~2,500 m3 run‐off in a
24‐hour 100‐year storm
• Bioretention buffer 
(~4000 m2)

• Riparian integration

a5

a7

a8
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a5 Here is a diagram showing a little bit more details of the site. And I will also give you some more backgorund on how this project came 
to be. The Town of Okotoks was in the process of redeveloping and expanding their Operations Facility, which would include 
constructing new buildings and parking lots. The run-off generated by the impervious surfaces would have to be managed.
askorobo, 10/4/2016

a7 Our company had suggested constructing a bioretention bed that would manage the stormwater and be constructed in such a way 
that would allow its integration into the adjacent riaprian environemtns of the Sheep River
askorobo, 10/4/2016

a8 As the project progressed, the bioretention area was designed to capture and treat stormwater from four sub-catchments, ... ha in total,
which could generate up to 2500 cubic meters in a 24-hour 1in 100 year storm event.
The total bioretention area was 4000 square meters
and there are tow subcatchments of the new operations facility, a redeveloped BMX track, and a portion of the adjacent waste water 
treatment plant
askorobo, 10/4/2016



• Two main inlets
• Bioswale for conveyance
• Flooding of existing forest
• 300 m long flow pathway
• <0.5 % grade
• No outfall
• Designated research area

a9
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a9 Here is a graphic that oulines the main elements of the bioretention system that was constructed
There are two main inlets collecting and discharging water from the operations centre sub-watersheds

the northernmost inlet discharges into a basin, which is made accesible by light machinery for maintenance purposes. The water is then
designed to flow through a bioswale to join in with the flow from the other main inlet
The inlet located further south also discharges into a basin, where coarse sediment can drop out and be accesed and managed.
The joint flow is then designed to enter the existing riparina forest stand and to spread throughout the generally flat area of the stand. 
The benefit of this is that storm events and associated run-off  will act as periodic flooding that is required by these riparina forests for 
adequate growth and proliferation.
Once through the forest, the run-off will enter the main bioretention area with a long and tortuous flow pathway and shallow grade to 
maximize the interaction between stormwater and the soils and vegetation of the bioretention area. At the terminal end is an exisitng 
basin, which previously acted as a dry pond with no outfall, which discharges water into the sheep river by infiltarion.
askorobo, 10/4/2016



Bioretention

• Soil‐ and plant‐based systems that  receive and treat 
runoff from developed areas.
• Also known as rain gardens.
• Designed for water infiltration and evapotranspiration, 
along with pollutant removal by soil filtering, sorption 
mechanisms, microbial transformations, and other 
processes” – Davis et al. 2005

a10
a11
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a10 As a reminder, bioretentio systems are soil and plant based systems that receive and treat fun-off from developed areas

They are also known as rain gardens
They are designed for water infiltration and evpotrans
askorobo, 10/4/2016

a11 They are designed for water infiltration and evapotranspiration and also pollutant removal by soil mechanisms, biological 
trasnformations, and other processes
askorobo, 10/4/2016



Conventional LID

• Coarsely textured soils
• High infiltration rates
• High hydraulic loading rates 
per sq m of bed
• Poor water retention
• Relatively low effect on 
nutrient loading to receiving 
waters
• Plants subject to extreme 
periodic drought stress

a13
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a13 The traditional approach to bioretention system design is one based on particular rain events, where the objective is to prevent 
upstream watershed flooding and peak run-off discahrge rate reduction.
The objective is achieved by constructing systems which have very high inflitration rates, which is done by utilizeing coarsely grained 
soils. Plants usually only serve an aesthetic purpose.
askorobo, 10/4/2016



Living Soil LID

• Cohesive soils + wood mulch
• Moderate infiltration rates
• Moderate hydraulic loading rates
• High water retention capacity
• Plants as functional elements –
systemic resilience to drought 
stress
• Significant reduction in nutrient 
loadings to receiving waters

a14
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a14 This project still needed to make sure an extrem event can be managed by the system, but the overall intent is to provide treatment of 
stormwater over a growing season
The soils are designed to have moderate infiltration rates in order to allow for longer retention times, which is achieved by utilizing 
finely texture soils, which are abundant in our area.
These types of soil serve as better growing media for plants, which can then grow and create macropores to ensure adequate hydraulic 
conductivity and infitration rates over long term.
This approach is based on some of the research that was sponsored by Source2Source, which involve analyzing various woody species 
and their long-term effect on soil hydraulic ocnductivyt
and you can see the top right graph, which shows that woody species are capable of icnreasing the soil hyradulic oncudctivyt by almost
an order of magnitude
And the bottom graph shows hydraulic conductivity of a simialrly constructed bioretention area, where the conductivity increased by 
over 3 times during four years that it was analyzed
askorobo, 10/4/2016



Past research – SOIL HYDRAULIC CONDUCTIVITY

a14
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a14 This project still needed to make sure an extrem event can be managed by the system, but the overall intent is to provide treatment of 
stormwater over a growing season
The soils are designed to have moderate infiltration rates in order to allow for longer retention times, which is achieved by utilizing 
finely texture soils, which are abundant in our area.
These types of soil serve as better growing media for plants, which can then grow and create macropores to ensure adequate hydraulic 
conductivity and infitration rates over long term.
This approach is based on some of the research that was sponsored by Source2Source, which involve analyzing various woody species 
and their long-term effect on soil hydraulic ocnductivyt
and you can see the top right graph, which shows that woody species are capable of icnreasing the soil hyradulic oncudctivyt by almost
an order of magnitude
And the bottom graph shows hydraulic conductivity of a simialrly constructed bioretention area, where the conductivity increased by 
over 3 times during four years that it was analyzed
askorobo, 10/4/2016



Past research – KENNEDALE BIOSWALE













V

Construction
ROUGH GRADING
The subgrade is gravel‐rich, eliminating the need for a 
drainage layer



V

SHAPING THE BIORETENTION BASIN
The berms shape the flow and lengthen the flow pathway



V

FILLING THE BASIN WITH THE SOIL MIX
Started at the far end, and the path was retraced to 
minimize compaction



V

SEED APPLICATION
The native seed mix was applied by hand and furrowed by 
light machinery



AFTER PLANTING
A variety of native grasses and woody vegetation was 
planted



Bioretention Mesocosm
research site

• 32 test beds (2x2x1.2 m each)

• On Site laboratory

• Controlled hydraulic and 
contaminant loadings

• Sump system for collecting 
exfiltrate



Bioretention Mesocosm
research site
• Partnering organizations – Town of Okotoks, Bow River Basin 
Council, Alberta Environment, University of Calgary, City of 
Calgary, NSERC, Environment Canada




