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The city once was @
temperate rainforest

GREENEST
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to allow residents and
businesses to grow
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Think nadd ) %,
strategically . 54
about adapting

for the future

climate water quality
change & ecosystem utllli'y servicing
health & economics

Image: Columbia St & W 10t Ave, Vancouver ,
Photo Credit: Robert Pennings VANCOUVER ‘ . g,'-ﬁ,ENEST



Shifting from traditional
urban water

management
OpprOOCh. oo RAIN WATER

SURFACE WATER

TRADITIONAL

DRINKING WATER GROUND WATER



...To integrated urban
water management
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TRANSFPRMATIVE DIRECTION:
BLUE GREEN SYSTEMS PLANNING

Networks of park-like streets that
manage water and land in a way that
is inspired by nature and designed to
replicate natural functions and
provide ecosystem services

. . | A Active
in the city 8l Transportation




Overland Flow
Analysis

Equity :
Considerations Ponding

Historic

B G S Streams

Considerations

Habitat Park Spaces/
Connectivity Deficiencies

Active System
Transportation Capacity
Corridors Assessments




BLUE GREEN SYSTEMS PLANNING

Urban heat island
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BLUE GREEN SYSTEMS PLANNING

Tree Canopy Cover




BLUE GREEN SYSTEMS PLANNING

Perviousness




BLUE GREEN SYSTEMS PLANNING

b / Historic Streams

" Historic Shoreline
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A collaborative effort across departments

Finance & Real Estate
Risk & Facilities
Management Management

Resilience
Office

Planning,

Vancouver Urban Design
Board of &
Parks & Sustainability

Recreation

Development,
Streets & Zero Waste & Buildings &

Street Use, v ol et Recovery

ol %g&fﬁ” 8 Horticulture
5 "’-‘5’\\,-:,,‘ J\\w'w l{é&}‘

Image: Cross section
Photo Credit: David Flatt



Image: Bioretention ’Bulge, Rive“is ct
Photo Credit: Kristen Hudson p.




Perrf{eable
pavement (15%)
— — T

‘ - infi i Rainwater tree trenches (4%
Bioretention (62%) Sub-surface infiltration (19%) (4%)



VANCOUVER'S PUBLIC SPACE GRI

GRI Assets in 2020 = 265
Impervious Area Mngd. = 17 ha

13,000 assets by 2050 and manage 886 ha of impervious surfaces
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BLUE GREEN SYSTEMS PLANNING
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BLUE GREEN SYSTEMS PLANNING
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Richards Street
Blue-Green
System

Timeline: 2020-21
* Cost: $1.8 M

Highlights:

* Rainwater tree french + bio-
retention in highly urbanized

_ arterial + bike route

+ Urban heat mitigation

* 104 new trees with healthy soil
volume

+ Carbon sequestration: 4200
lbs/yr

*  (Manages: 1.1 haimpervious

* Captures & cleans: 15 M L/yr

) - &)
)
ﬁ% Meonitoring soil moisture levels (% All ages separated bike Lane @ Carbon sequestrafion 47~ Sireet runoff O Runoff diverted from Runoff treated on-site New frees

annually managed annually sewers annually annually




Timeline & partners for GRI

The Richards Street project as a whole involved

Dunsmuir St. numerous Engineering divisions and City
departments. The GRI components were internally
i i designed and constructed, led by the Green
Infrastructure Implementation branch. In the timeline
A below, key partners that supported the delivery of
GRI are identified at each stage of the project.
®
W Georgia _
B
= Planning
3 Engineering Projects & L. oa
o
_g Robson Development Services, @ﬁ
o. Transportation, Streets, Water
& Sewers X
C Conceptual design

Engineering Projects &
Development Services,
Transportation, Streets, Water

g.
5
o

& Sewers
) I D Detailed design
]
Engineering Projects & o

L B Nelson Development Services, | Stakeholders (13 internal & external
e O Transportation, Streets, Water

T & Sewers StakehOIderS)

'3 E Procurement

Finance, Risk, & Supply Chain

Management e  Transportation Design Branch
Ml can e  Street Design Branch
F Construction o Electrical Design Branch
i Street Operations | & ° Water Design Branch
2 Davie ’ e  Sewer Design Branch
x Planting e  Project Delivery Branch
G e ° Traffic and Data Management
— * e  Street Operfition
..ol o Supply Chain Management
H ° Central Store
Engineering Projects & -@ ® BC Hydro
. HENE 22\;ilgg:a?ct>nsesrt\:::tss Operating, monitoring, ° Uti”ty Branch
Pacific St. maintaining ° Communications




Rainwater Tree Trenches




4 N $4 ¥
N s

[
ol Ve L T

|\ R | SR ,oo

!

O
w
&
O
C
RS,
a4
——
O
wn
)
C
O
C
O
—
—
O
O
—
O
-
O
b
=
O
04




Rainwater Tree Trenches at Richards St

[/

Image: Construction of Richard Street bike lane hés and permeable pavers
Photo Credit: Connor Redman i !




Richards Soil Moisture

Rainfall (mm)
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Richards Block H Soil Moisture
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Richards St Lessons Learned-Gl install

Structural soil vs Soil Cell - Structural soil is about 15% faster for installation time. Crews have shown no preference for soil
cells vs structural soil. Cost-saving by using Structural soil is 15-20% compared originally estimated 30%.




Existing grade line

Richards St Lessons Learned-uUtility Crossing

! Gl cleanout with metal
covar In troo pit \

b

Nilox 2006 woven geotoxtio
fabrc on top of cells. Allow for

+ Aqua pave standard, pedestnan
lading, see detail 02/G1-060
min 200mm overhang. Do not
lim 1o colls

—-';-------

ON [
[} I Prr i
. &

19.78 ¢

0 160mm @ suucwbv:lcj

% slopo. Compacted
materal the with Slrsa\

and 2 o'clock

Stratagrid

Compacted 20mm - 2 5mm Clear
Crushed Coarse Aggregate (CoV # 15)

V' Water line servioe connection, typ,
Exact location to be confirmed by Stroots

30 mil LL DPE
waterproof membrane



Lessons Learned-Permeable Pavers

1) Connect with crew during design phase for input on details, layout etc.

2) Work with TDE during Geometric Design to determine the width of the median so as to eliminate the need for cutting. Paver

install is labor intensive, labor cost is up to 85%, Eliminating cutting will significantly reduce Interlocking Permeable Paver
rates.

e 4 T
With no consideration given to median width, pavers along Block A- Permeable pavers with Block B - Permeable pavers with modified median width
both sides of the median need to be cut one by one. non-modified median width

— no paver cutting



Lessons Learned-Asphalt bikelane paving

1) North half of Block A and Block D - Bikelane was paved with crown instead of 1-2% cross fall resulting
in surface runoff bypassing Gl CB. 1.0% crossfall is difficult to pave to and it doesn’t provide much
construction tolerance.

* Block A (Dunsmuir to Georgia) — north of the midblock driveway — 1.5%
* Block A (Dunsmuir to Georgia) — south of the midblock driveway — 2.5%
* Block D (Smithe to Nelson) — 1.0%

* Cost increase from 1%-2% crossfall $90,000/block

2) Asphalt has been left quite high against the tree trench gutter at Type E curb and low spots in
bikelane.

" Block A rain event on Nov 18th
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Prince Edward
Street Closure—
Sunset Park
Bioswale
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Current: Construction Complete
Timeline: Q3 2020 - Q1 2021
Cost: $500 K

Highlights:

» Road closure with bioswale and
AAA bike lane
3 new trees planted
Carbon sequestration: 33 lbs/yr
Manages: 0.45 ha impervious
Captures & cleans: 4.2 M L/yr




Project design
Project elements

Trees create a shady canopy while

o also cleaning the air, improving
habitat for birds, and improving our
health and wellbeing.

cleans, and absorbs polluted urban

a Green rainwater infrastructure collects,
rainwater runoff from streets and sidewalks.

Two way fully protected bike lanes provide an All
Ages and Abilities active transportation route.

{B Inlet directs water Bioretention soil has Juncus is the main The subdrain removes
‘r into the bioswale and a high capacity for functional plant for excess rainwater when
new trees . 2 o= ! pon : b o
removes sediment. rainwater infiltration, infiltration through its soil is saturated.
removes pollutants, and root systems and for

@\ supports plant growth. pollutant removal.

carbon sequestration over 50 years

C/% _ Design considerations
(/44 impervious area managed OAOD Native soil consists of areas of high Clearances from Planting palette
0 infiltration sand and areas of slower underground utilities, developed in
infiltration silt. The design allows for including street lighting coordination
infiltration in some areas and filtration and a telecom duct with the Park
urban rainwater runoff treated and detention in slower infiltration which run under the Board.
onsite annually areas within the bioswale. street.



Rainwater Management

Biodiversity

lnforal Play

Sunset Park

Sgiic/mr OF
VANCOUVER

Livability

Gabion Basket Benches

Prince Edward Street Bioswale



Construction Process

EXCEPT
BICYCLES







Public Inferaction

The plants and soil in the garden absorb
| filter and treat polluted rainwater runoff

vancouver.ca/greeninfrastructur,




Lessons Learned-Gabion baskets

1. Gabion Baskets

Benefits * Inexpensive materials *  Crew familiar with installation
*  Easytoinstall * Longlifespan
*  Visually interesting * Can bein contact with ponded
*  Potential for recycled fill material water
Drawbacks *  Arrangement of fill material takes *  Expensive
time

*  Shorter lifespan

*  Approx. $625/1.m.

* Some installation steps can be labour intensive —i.e. arranging fill material, securing lids
once gabions are filled

*  Baskets can be difficult to keep aligned straight
* Need lots of interior bracing — diagonal across corners & front-to-back
*  Wood formwork used while filling and attaching lids

Formwork



Lessons Learned-Gabion Baskets

1. Gabion Baskets

*  There are many gabion product
options — ensure the best one is
chosen for the design application

* Coordinate gabion mesh size with
planned fill material. If possible
get samples to test function &
aesthetics.

Design Considerations
*  Woven vs welded
*  Wire gauge & coating
*  Mesh aperture size
*  Fill material
* Base

Gabion basket with 75mm clear Gabion b

crush rock



Lessons Learned-Soil Shortage and Substitution

2. Soil Shortage and Substitution

*  Ensure material availability before each major component of construction.
1 contract with Veratec was being used for multiple projects.

* Include outline spec for materials on IFC drawings for internally delivered
projects.

* Communicate reasons for specs if there need to be substitutions.

Veratec Thrive Planter Blend | Lawnboy Garden Mix
(Bioretention Soil)

70 - 85% Sand 25% Sand

10 — 20% Organic Matter 75% Organic Matter
5-15% Silt

0-15% Clay

New growing medium being mixed with subsoil






Wet Weather Inspections
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ST. GEORGE RAINWAY

Public Engagement 1: Values and Vision

Public Advisory Committee Establishment

Public Engagement 2: Co-design for co-
benefits

Public Engagement 3: Initial Concept
Design

Public Engagement 4: Preferred Concept Design
Spring 2022

Community reviews and gives feedback on the
preferred concept design.

City Staff Develop Detailed Design

Spring-Fall 2022

The City completes a detailed design of the St. George
Rainway.

Ready for Construction
2023

The St. George Rainway is ready for the construction

Futwee
T P Skytrain
Vi Stavon

.“ l
»
.
5" Ave

' | Broadway
- [to 12th Ave

12th Ave to
Kingsway

S8 e e e a1, Ave

DR <=
Note: detailed alignment of future bike routes is subject to change




g : v
The Rainway .,
will sequester=
335 kg
of carbon

each year

19 new
trees on the
Rainway will

help keep

the street 4

cool .

Rainway =
- will filter

10,500 m3
of polluted
rainwater
., each year

R

Ml The Rainway
will add
13100 m?

of natural
habitat




BROADWAY TO 8TH

o % i N —(N‘ .‘.-»7. 2= ‘ ¥ S , _l,a
! Existing § ™ i
tree lane : -
— H l e cross'ng Zay GRI on both > }
Argular plaza W\ sides of Corten steel
‘ with seating T check dam ‘ =
: Boulders cast in stepping stones Boulders sidewalk | |n|

concrete steps O 2 5m CB > - )\ Public Art: see st. George Rainway Public
[ R ) Art Concept board for more information




8TH to 7TH

Ground »
plane : 3
| Existing tree Crossing  pjanted slope Water in bottom of

| nlgll:lar pllaza Me'a — ol GRI during rain event
Ipv th seating sidewalk

O 2 5m Public Art: see St. George Rainway Public

: [ S @ = % Art Concept board for more information
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6TH to 5TH

7 —X y

(im N dim ) [OimnJdimn[aimn

GRI along
both sides of |
sidewalk | Existing free sl
| Raised A 2 ?
: Corten steel . 'a"f Nt;rse log Halning Wl ‘
Angular plaza  check dam crossing
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I [ Wi/ Art Concept board for more information |




CREATING
ROOM FOR
PEOPLE AND
NATURE




CITIZEN SCIENCE BIODIVERSITY MONITORING

ST. GEORGE RAINWAY

CITIZEN SCIENCE BIODIVERSITY PROJECT

—

Calling All Citizen Scientists:
Help us Collect Important
s Biodiversity Data Along St. #
' George Rainway!

il

J

|

i

ol

"'

JANUARY 29, 2022
8-10 AM

Meet at St. George
Street and 7th Avenue
For more information a.h 1 {o}
register visit https://www.
eventbrite.ca/e/224353807277

i
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Summary

BGS manage water and provide nature in the city and active
transportation routes

Many considerations go into planning alignments, including equity,
overland flows, future planning projects, utility capacity issues and
constrains

Implementation challenges are numerous, but when coincided with
upcoming area plans or infrastructure upgrades, there are more
opportunities

There are various typologies for different contexts, i.e. city, by park, etc.

They require internal buy-in and collaboration throughout the planning
to Implementation processes
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