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Image: Green rainwater infrastructure project at Yukbn & W 63rd
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Performance target

capture and clean
a minimum of

90%

of Vancouver’s
T E = average annual
" rainfall volume
ﬂ”i L v o
/ﬁ; Design standard

capture and clean

_ 48 mm
) of rainfall
3 per day
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Citywide green rainwater infrastructure
Implementation target
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becomes
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through
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redevelopment,
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Image: Bioretention at E l Ave & Quebec S , Vancouver
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Infrastructure
in Vancouver
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Green Rainwater Infrastructure (GRI)
Delivery in Vancouver

@ eddmngZ new assets managing

“ 8 6 ha of impervious area
~~§2Iean|ng and diverting from pipes

| :"g ,ﬂz"’\\.ﬁ o
2 ) 08 million litres of run-off per year
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309 GRI ASSETS IN VANCOUVER
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52 permeable pavement

163 bioretention 26 rainwater tree trenches 68 sub-surface infiltration




2021 Highlights:

Projects deliver outcomes for drainage, climate action & community
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Implementation and
enabling programs
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Green Rainwater Infrastructure Industry Capacity Building & Public
Asset Management Program Engagement
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Innovative
solutions to poor
road grading







Gl Bioretention Asset Background

Many of the City’s existing
bioretention bulges were
designed and installed
prior to the formation of the
Gl Branch (2016) and
without consistent
maintenance.

Gl’'s Vegetated Assets p

assessed for level of M e
service in 2017 & 2019; - : B e L e e
48% are found to be Design lacking in stormwater function Short-circuiting to catch basin
under performing or Py :

Ineffective

Many lack infiltration
function, have water by-
pass and contain invasive
weeds that must be
managed.

The underperforming
assets require i -
rehabilitation to bring them  undersized inlet Inlet clogging, requires re-design of pre-
back provide adequate treatment

drainage and infiltration.




The need for ongoing maintenance

Reduce quantity of
water entering
pipe system

Climate resilience
and adaptation

Improve water Increase managed
quality Impermeable area

Other Service Outcomes
Upkeep to preserve drainage performance + community acceptance of condition

Data and experience related to cost, levels of effort to inform future asset mgmt

Ensure existing assets contribute to Rain City Strategy implementation target



Rehabilitation
Program




Gl Bioretention Rehabilitation Program

* The annual program aims to rehabilitate 10-
15 underperforming assets per year

== .
I.E :l'.n

Example map of the assets requiring rehab and the 7 locations chosen for the 2021
Rehabilitation Program
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Gl Bioretention Rehabilitation Program
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Gl Bioretention Rehabilitation Program

* Rehabilitation may involve regrading, adding
soil and plants, and adding or replacing
sediment pads.
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Gl Bioretention Rehabilitation Program

* Rehabilitation will Improve rainwater
management performance, reduce
maintenance needs, and improve water
guality and climate resilience.
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Gl Bioretention Rehabilitation Program

 The work is procured externally and includes
two years of establishment maintenance
including plant warranty.
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2021
BIORETENTION
REHABILITATION
PROGRAM




itoba & W 16th Ave

Simon Fraser Elementary School
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Ross Rd &
E 59t Ave

ﬁ

ROSS

Park

Ross Rd &
E 57t Ave




Ontario & W 42nd Ave

Sir William Van Horne School




Public Engagement and Outreach

 Many Bioretention Sites from the rehab program were adjacent to schools

« Circulated an information sheet of the project and way to engage
 One School was keen on being involved
e  Sir Charles Tupper Secondary School

* Installed a monitoring well

» Applied for a grant for equipment

Rehablﬂtainn and Renewal Program

Green Infrastructure Implementation

We are Rehabliltating the Green Sir Charles Tupper Secondary

e Ongoing support with Environmental Science Ralnwater Infrastructure (GRI)
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e Classroom weed removal SR O
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Public Engagement and Outreach

* Invasive Species Removal and Volunteers

» Petasite (Butterbur) at Sir Charles Tupper School
» Not all was removed due to tree roots and utility conflicts
«  On top of monthly contractor maintenance visits, volunteers help manage




Public Engagement and Outreach

Adjacent homeowners having concerns over bio retention flooding their basements

 Engineered studies
» Geotechnical investigation
Proper messaging

* Volunteers that Sponsor the Gardens

e Give lots of notice
 Allow for involvement and review

¥ GRECHEST
VANEDUVIN Crer 2050

Lawm Wity Bapem.
This mﬂwn is now

SPONSORED

A local resident cares for the garden
as part of the Green Streets Program
For o infopmation visil
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Bioretention Maintenance Triage
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Water function first -~

Ecological benefits

Aesthetics and Livability | i’“‘“




Operation and Maintenance
Pilot Program
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Vegetated O&M Pilot Program Overview
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Building Industry Capacity — Guidance
Materials and Training

M«)pténtiun Maintenance Handbook
.k.'

1. GRI101

Green Infrastructure Implementation

2. Types and components of

bioretention -HBES

3. Routine and non-routine
maintenance

4. Common maintenance
issues

5. Materials matter

6. Sites with special
considerations

7. Communication

8. Site visit



Inlet types

An opening that allows water to enter into the bioretention facility.

Image Source: City of Vancouver



EROSION

Erosion

Occurs regularly at all bioretention sites,
typically around the inlet.

Erosion can be cause by too steep of grading,
high inflow if water, lack of sediment / splash
pad, or overdue maintenance.

Erosion can prevent proper infiltration, damage
planting, and create a location for debris / litter
collection and build-up.

Maintenance Needed

Re-grade to remove erosion lines / reduce
slope and infill with new soil as needed

Adjust sediment pad / river rock if available to
help slow inflow of water

If erosion is a serious concern, recommend
sediment pad or river rock on site




PILOT PROGRAM HIGHLIGHTS

480 94

Routine Maintenance visits in 2021 Non-routine maintenance visits to

« Sediment removal improve condition

« \Vegetation maintenance * Inletimprovements
e Cleared inlets * Mulching and river rock

« Inspection * Planting
Invasive species management




The grey area of non-routine maintenance

Routine Non-Routine
Maintenance Maintenance
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Contractor Accountability and Verification

@  Pre-Treatment
Trash, sediment and radural debris removed

@ et

Trash. debrls, sediment snd woody vepesation
rerncreed

@ Side Slopes and Filter Bed
Sedianena clesned out of filter bed
Traahs andd natural debrls removed from filer bed
Ergaion repained

@  Outler

Traah, debris, sediment and woody wepedation
e

& Other

Is there any sdditional maltmenance or repair
‘wiath recommende] bor thi wite?

Wes

ez

Annual Monesty has teken over the site. This GRI has been regfected ard
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INSPECTION DATA COLLECTION
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GREEN STREETS SPONSORED BIORETENTION

56 Eligible Sites Volunteer Resources and Appreciation

e Updates to Bioretention garden pamphlet
39 Currently Sponsored « Sunset park tour and plant giveaway

GREEM STREETS
Enescention Gasdes Cae Tips




VOLUNTEER CHALLENGES AND OPPORTUNITIES

« Changing Volunteers  Additional maintenance

« Communicating with volunteers » Sense of ownership and pride
« Various levels of care » Education and training

* Understanding of bioretention e Community beautification




PERMEABLE PAVEMENT O&M



PERMEABLE PAVEMENT PRORGRAM BACKGROUND
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PERMEABLE PAVEMENT PILOT OVERVIEW

11 Site Pilot =
-

i

Before: ‘l’vmaﬁ

+30 min ‘x |

Expanded to Olympic Village

2"d Fall Routine Maintenance

Site Pre- Post maintenance
maintenance Infiltration
Infiltration

]
]

100 W

mm/hr

Nelson Street ~ >100 mm/hr 1000 mm/hr After:
Expo Street >100 mm/hr 1200 mm/hr 3 min
Commercial >100 mm/hr 120 mm/hr 1000

Drive mm/hr
Richards Street > 100 mm/hr 1000-1200 mm/hr

Olympic Village > 100 mm/hr 1200 mm/hr Nelson between Cambie and Beatie




PERMEABLE PA

1. Test infiltration




WORKFORCE DEVELOPMENT AND SOCIAL
PROCUREMENT

“Having a job helps me keep a
schedule and gives me something to
wake up to,” he said. “The supports
Coast offers are important. | am
employed in a positive environment,
which helps me maintain my goals

financially. It also helps me maintain _
a pOSitiVE‘ StatE 'DF mind""’ I-'l.:-r:.d l-'.":-.l.-. the new pawer washer pressure :__,‘.Iz:-_bcr,l of Coast Mental Healths Street

toals with Lorcan Russell, the |'|'l"|"|:n,'.'||r"'|l n Team
specialist at Coast Mental Health



Next Steps




WET WEATHER INSPECTIONS

Bypass during rain event 24 hour post-rain spot check




ADAPTIVE PROGRAM MANAGEMENT

1. Increase frequency of visits
2. Prioritize fall/winter maintenance
3. Reactive inlet maintenance for high intensity storms



BIORETENTION CONDITION ASSESSMENTS

Improve and Increase
protect Vancouver’s
Vancouver’s resilience through
water quality sustainable water

management

Enhance
Vancouver’s
livability by

iImproving natural
and urban

ecosystems



IMPROVING THE CYCLE
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Have a

Ha-Bee
Day!

Contact Info:




