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Rain City Sirategy
A high level, 30 year implementation plan that
aims to manage rainwater sustainably through
green infrastructure that

the natural water cycle
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GRI in the City of Vancouver
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Optimization Monitoring Objectives
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Performance Monitoring Programs

Water Level Monitoring

Measures drawdown performance of
asset over time

% HOBO loggers installed in wells and
data manually collected

% Novion® loggers installed in wells
and data uploaded to Cloud Platform

Soil Monitoring

Measures
oVolumetric Water Content
oElectrical Conductivity
oTemperature

% Sensor installed during
construction and logger installed
post-construction



Performance Monitoring Programs
Synthetic Runoff Tests "

Volume Reduction

“* Water truck or hydrant
as water source

% No bypass or overflows

GRI contaminant removal

*» Pollutants of known
mass injected

* Water samples
collected at outlet

» Combine with flow
measurements to get
mass balance




Performance Monitoring Programs
Visual Monitoring

s

See systems in action!
Look at:

o Bypass

Overflow

Ponding

Sediment Accumulation
Overall Condition

O
O
O
O

% Rainspection: inspect
during a large storm
event

% Post-Rainspection:
inspect 24 hours after a
large storm event



Optimization Monitoring Programs
Permeable Pavement Testing
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Optimization Monitoring Programs

Condition Assessments

Very Good/ No Issues
1 Everything is awesome. Works perfectly, don't

Bioretention Condition Assessment change a thing!
Inspector Guidebook

Verify systems are
performing as designed

¥ 0y Wi In great shape. A few minor issues, but they aren’t
impacting overall function, and could be solved with
routine maintenance. Functionality greater than 75%

» Condition scores
based on evaluation
of different
components of the
system

Fair/ Some issues

3 Still functions, but not to its design specifications, or
site has noticeable issues that may impact function
in the near future. Functionality between 25-75%.
Requires routine maintenance and/or minor repairs.

Poor/ Moderate issues
Functioning at 25% or less and requires rehabilitation.

5 Very poor/ Extensive Issues
Pintrest level fail. Extensive damage and is non-
functional. If the failure is a health and safety risk to
the community, it should automatically be scored a 5.
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Optimization Monitoring Programs
Biodiversity Monitoring

NATIONAL

BIOBLITZ! GEOGRAPHIC

A BioBlitz is an event where members of the community identify and record as many species as

U ndersl‘q nd im pQC‘I'S Of they can in a specific location during a specific time frame. This information can be valuable for
. researchers monitoring biodiversity. The best part is that anyone can participate and contribute!
the co-benefits of GRI

Some useful tools for a BioBlitz include cameras, binoculars, .
i . . g Brown-headed Cowbird
microscopes, nets for collecting insects, and clear containers Y

@, H H H H for holding specimens during viewing. You'll also want a way to
% MO N ITor bIOd |Ver5|Ty record what you find. If you have a smartphone, the iNaturalist
. oy . app can make it simple to document your observations.
with citizen science
bioblitzes

Shooting Star
Dodecatheon meadia

% Repeat bioblitzes
post-construction \v

Gy

«

BioBlitz summary results
Birds 25

Reptiles

Mammals |3

Insects 68
Plants

Pacific Foldingdoor Spider i North American Luna Moth caterpillar
Antrodiaetus pacificus Actias luna

After identification, any
captured species are released m

Number of species Identified
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Monitoring Sites

Typology
O Bioretention
Rainwater Tree Trench
i\{ Subsurface Infiltration Haro St. and Bidwell St |
‘ Rai Haro 5t and Jervis St |
ain Gauge
Monitoring Type . Haro St. and Bute St.|
e CQuebec St and 15t Ave.
Water Level Richards St Location E
B s Block A - H Location C &
B Flow Location D
B \Water Quality | Expo Bivd. and Srithe St N o s

& |F'ine St.oand Sth Ave. }- ] é
@mm

|W 10th Ave. and Heather St .\-‘ Vvoodiand Dr. and 2 Ave.

&

*—‘ Harriet Laneway |

b

®— Yukon St_and 634 fve | )
&



Presenter
Presentation Notes




Design
Subsurface © infiliration
Storage rates

d i empi‘y in maich
63© Ave. and 81 | | <72 h drawdown
Yukon St. ates
10
0.6
B E
3 5
3 155
3 0.4] =
g v
20
0.2 1

r25

0.01 wl. J "|L'"" ro— . Ut Jlr

30

O W9 A0 0 0 a0 o B y al al gl b D
s ” ® 28 ¢ " W 8 o B 2 S o 2B a8
o) ) O o) G ) O ) G A
oc® 6\00) ) oc® QG‘ON A oc® ?6\0(0 N o ?e‘o“) N o e‘o“) N
B Rainfall —— Water Level = = Top of Practice
Normal (under 24 Large (between 24 Exireme (larger than .
Storm Category m(m) %nc(i 48 mm) 48(mn§\]) Average (weighted)
Drawdown Duration (h) ] ] 3.1 1.3

Drawdown Rate (mm/h) 466 583 465 497
Design Infiltration Rate (mm/h) 39




639 Ave. and
Yukon St.
10
0.6 1
B
©
3
2 15
% 0.4
=
F20
0.2 1
F25
0.0 1 ”."' J I‘“""” 3 | ] L
(’LQ\‘% ’LQ\Q 10\9 79\9 , Q’LQ rLQ’LQ (LO’LQ dqp@\ e’LQ’)} (’LQ’)} ’LQ’I:L 0'):1 ) Q'fl \ 07:5 01'5
e S e < X e N e N 2 \ .
o e W o NG S o° X W o° WO O o© Re ")
oS o W o & W IS RINGS & W e o 3
B Rainfall —— Water Level = = Top of Practice

Rainfall (mm)

Design
infiltration
rates
match
drawdown
ates

Subsurface
Storage
empty in
<72 h

Storm Category

Drawdown Duration (h)

Normal (under 24

Large (between 24
and 48 mm)

Extreme (larger than

mm) 48 mm)

Average (weighted)

Drawdown Rate (mm/h)

Design Infiltfration Rate (mm/h)



Design
Subsurface © infiliration
Storage rates
Harriet empty in matich

- <72 h drawdown
Laneway ates
0.8

= L10
3 T
F:-’ 0.6 é
0 —
p £
G €
g S

15

0.4

S

I_l\—r\.!\_
0.0 y d . - . - 25
Q’ﬁ' 01:1. g’fb Q,'f) 01-3 Q'p
te“\be‘ ! qeﬁdoeS ’ \af‘\)ad : ‘xa‘ d\l ‘2\3"5 : \0\\! ’
o "'\0- Rainfall — Water Level == Top of Practice == Distribution Pipe
Normal (under 24 Large (between 24  Exireme (larger than .
Storm Category mm) and 48 mm) 48 mm) Average (weighted)

Drawdown Duration (h) - 30.1 49.2 37.7
Drawdown Rate (mm/h) - 4.1 11.2 6.9

Design Infiltration Rate (mm/h) 1



r10

Rainfall (mm)

F15

r20

(]
Harriet
Laneway
0.8
€
5 0.6
g
3
1]
=
0.4 1
T [\ AN ﬁ """"""""""""
L
0.0 T . . . - :
) 101} ( 101’1- I ’],dﬁ “1‘0{‘) \ 101'5 N ’Ldﬂ
e C -3
e‘?‘e@b‘a v.-\o\rc‘ob 5° we' W ¥
K B Rainfall ~— Water Level =~ Top of Practice == Distribution Pipe

25

Storm Category

Drawdown Duration (h)

Drawdown Rate (mm/h)

Normal (under 24
mm)

Large (between 24
and 48 mm)

Extreme (larger than
48 mm)

Design
infiltration
rates
match
drawdown
ates

Subsurface
Storage
empty in
<72 h

Average (weighted)

Design Infiltration Rate (mm/h)




Site Summary

Site
Yukon St. and 63 Ave.
Quebec St. and 2" Ave. South
Quebec St. and 2" Ave. North
Richards St. Block H
Haro St. and Bidwell St.
Haro St. and Jervis St.
Haro St. and Bute St.
W 10™ Ave. and Heather St. East

W 10" Ave. and Heather St. West

Harriet Laneway
Woodland Dr. and 2nd Ave. North
Woodland Dr. and 2nd Ave. South

Average

Typology

Bioswale

Subsurface
Storage

empty in

Design
infiltration
rates
match

<72h 4 drawdown

rates

Average Drawdown Average Drawdown Design Infiltration Rate
(mm/h)

Time (h)

1.3

Rate (mm/h)

497

39

Soil Cell RTT 27.9 9.4 10
Soil Cell RTT 35.9 8.7 10
Bioretention 13.8 40.3 5
Dry Well 12.3 92 47
Bioretention 18.5 20.6 5
Bioretention N/A N/A N/A
RTT 22.7 29.7 50
RTT 5.15 35.8 50
Infiltration Trench 37.7 6.9 1
Bioretention 18.5 13.1 1
Bioretention 9 44 1
16.5 72.5
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Surface
Ponding
<24 hours

24 hours

later
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Test # 1 — Bioretention 2021
77% Volume Reduction

>99% TSS Mass Removal

valuate
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Test # 2 — Bioretention 2022 iy
7 6% volume Reduction

98% 6PPD-quinone Mass Removal
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Performance Monitoring Objectives
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Next Steps

©)

Continue to monitor water level and
drawdown

Spot check soil moisture

Water quality and flow testing as
opportunities arise

New assets typologies to monitor
Sediment monitoring in dry wells

Adapt GRI practices after installation
Network connected monitoring devices

Citizen science biodiversity monitoring




For more information about City of
Vancouver's GRI Performance Monitoring

Cassandra Humes
Cassandra.humes@vancouver.ca
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