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THE SCIENCE

Future climate projections show that Vancouver will experience greater extremes
of drought and flood in summers, with higher peak intensity storms during the
wetter periods. This intensified rainfall has the potential to increase combined sewer
overflows and stormwater pollution entering natural waterways. Many of the city's
sewer systems are anticipated to be undersized under these changing conditions.
Green infrastructure (Gl) projects can help to offset the peak storm increases and
take pressure off the sewer system by collecting and absorbing rainwater where it
lands. The Gl project located in the right-of-way space near 63rd Avenue & Yukon
Street (63rd and Yukon) in Vancouver's Marpole neighbourhood, which is designed
using criteria based on future rainfall projections, is one such example.

Treating and infiltrating stormwater runoff at the source by using bioretention
systems is helping to improve the health of the Fraser River, English Bay, and Burrard
Inlet. Additionally, this approach to infiltrate rainwater becomes increasingly important
for urban forests and ecosystems to access as summers get drier The 63rd and
Yukon project and other green spaces in the Marpole neighbourhood serve as
habitat corridors and park connections that also ensure residents in the densifying
neighbourhood maintain access to nature.

THE TRIGGER

Marpole is a growing neighbourhood along the Fraser River on the south edge of
the city of Vancouver. Several planning actions and influences led to the eventual
implementation of a Gl project at 63rd and Yukon. First, a community plan was
finalized for this neighbourhood in 2014 that identified locations for new public green
spaces, including 63rd and Yukon, which proved to be a good candidate for greening
because of its location within a Y-intersection that created a lot of underused space.

In 2017, the City of Vancouver launched the Green Infrastructure Implementation
Branch (Gl Branch) to execute its Integrated Rainwater Management Plan (2016).The
Gl branch built upon this plan to develop the Rain City Strategy, which sets the goal
of treating and retaining stormwater runoff from 40% of the city's impervious area by
2050.The 63rd & Yukon project was the Gl Branch’s first opportunity to incorporate
rainwater management as a visual and educational urban design element of a public
space. Also in 2016, the City adopted new Intensity-Duration-Frequency curves and
this served as an impetus to design development and city drainage infrastructure for
intense storms projected for 2100. Construction of the plaza in 2017 was also made
possible through financial contributions coming from redevelopment on the block.

THE APPROACH

The City was guided by a watershed characterization report, a community plan

and by industry best practice to develop the sizing and design of the project. In
developing the Rain City Strategy, a watershed characterization report was generated
for the Marpole neighbourhood, which indicated key priorities such as volume
reduction in functionally combined sewers, managing impervious areas by allowing
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Figure 12: Vancouver's Marpole neighbourhood is using green infrastructure designed using
criteria based on future rainfall projections. (Source: City of Vancouver)

infiltration and decreasing the area’s vulnerability to sea level rise. Pursuing Gl was a
direct response to these objectives.

Resources such as the Metro Vancouver Source Control Design Guide were used
to identify industry best practice for infrastructure sizing and designing. The City
also benefited from information shared with peer cities, including Portland, Seattle,
Toronto, and New York City.

Being one of the first major projects of the City's Gl Branch, it was used to formalize
design methods and standards, which have guided future projects.

Operational costs were kept low and a high level of quality control was maintained
by undertaking the design and construction using internal designers and construction
crews. Indigenous values were incorporated by installing indigenous public art pieces
designed by First Nations youth.

THE OUTCOME

There were many major outcomes of this project. Approximately |,170 square
metres of streets drain into the bioswales. In a typical rain year, the site treats and
infiltrates about 2.2 million litres or 90% of all street runoff, reducing combined sewer
overflow and stormwater pollution reaching the Fraser River. The 500 square metres
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of green space (consisting of native pollinator plants) added to the neighbourhood,
while addressing the urban heat island challenge, also provides a safe habitat for
different species of birds, bees, and butterflies within the plaza.

There is also an educational component as users of the space are informed of the
purpose and function of Gl via two signs. The public has greater access to green space
where they can find some relief during the hot summers. Amenities include benches,
water fountains and bike racks to prompt active use of the space by the community.
Five sculptures designed by indigenous youth are now visible and help to promote
knowledge sharing and reconciliation.

AWORD FROM VANCOUVER

The project team members, Paul Lightfoot, Robb Lukes, David Flatt, and Kristen
Hudson agree that when evaluating green infrastructure projects, it is essential to
consider the offset costs. They explained that green infrastructure often gets cut from
projects out of concerns for maintenance but, as with 63rd & Yukon, bioretention
landscapes often take the place of spaces that would have been conventional
landscapes with similar maintenance needs, and that the City has used green
infrastructure to offset construction costs. They gave the example of Vancouver, which
builds a lot of corner bulges primarily to improve pedestrian safety. These typically
require moving a catch basin, which is costly. By incorporating bioretention into those
corner bulges, the City has been able to leave the existing catch basin in place as an
overflow for the Gl practice.

As emphasized by the project manager and landscape architect, Lightfoot, “there are
tremendous opportunities for municipalities to design Gl as a central, visible or subtle
feature that meets multiple objectives from reducing urban heat islands to increasing
access to urban green space.” As such, when evaluating infrastructure upgrades to
adapt to climate change, benefits need to be considered broadly. The project team
compared Gl and pipe upsizing, both of which could address increases in storm
intensities and identified the pipe upgrade as the cheaper option when looking at that
one issue. However, Gl may be used to address other problems such as urban heat
island, stormwater pollution, groundwater recharge, pedestrian safety, and green space
deficiencies.
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