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

green infrastructure that

the natural water cycle

protects restores mimics



GRI in the City of Vancouver

Rainwater 
Tree Trench 
28 Assets

Bioretention
187 Assets

Subsurface 
Infiltration
95 Assets

Permeable 
Pavement
52 Assets

Wetland
1 Asset
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Performance Monitoring Objectives

Surface 
Ponding 

<24 h

Retention/ 
filtration 
target 

being met

Design 
infiltration 

rates match 
drawdown 

rates

90% of 
annual 
rainfall

48mm in 
24 h

Soil 
moisture for 

plant 
health

Evaluate 
load 

reduction 
for target 
pollutants 

Subsurface 
Storage 
empty in 

<72 h  



Optimization Monitoring Objectives

Permeable 
Pavement 

performance 
over time

Condition 
scores for all 

GRI assets

Evaluate 
impact 

of GRI on 
biodiversity



Performance Monitoring Programs

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

Measures
oVolumetric Water Content
oElectrical Conductivity
oTemperature

 Sensor installed during 
construction and logger installed 
post-construction

Water Level Monitoring Soil Monitoring 



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

See systems in action! 
Look at:
o Bypass
o Overflow
o Ponding
o Sediment Accumulation
o Overall Condition

 Rainspection: inspect 
during a large storm 
event

 
 Post-Rainspection: 

inspect 24 hours after a 
large storm event



Optimization Monitoring Programs
Permeable Pavement Testing

1. Test 
Infiltration 2. Clean 3. Refill Joint 

Material
4. Re-Test 
Infiltration

Length of permeabilityAppropriate maintenance tasks



Optimization Monitoring Programs
Condition Assessments

Verify systems are 
performing as designed

Condition scores 
based on evaluation 
of different 
components of the 
system



Optimization Monitoring Programs
Biodiversity Monitoring

Understand impacts of 
the co-benefits of GRI

Monitor biodiversity 
with citizen science 
bioblitzes

  Repeat bioblitzes 
post-construction



GRI in 
Vancouver

Monitoring 
Program

Monitoring 
Results Conclusion

Monitoring Results



Monitoring Sites 
Typology

Water Level
Soil
Flow 
Water Quality

Monitoring Type

Bioretention
Rainwater Tree Trench
Subsurface Infiltration

Rain Gauge
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63rd Ave. and 
Yukon St.

Storm Category Normal (under 24 
mm)

Large (between 24 
and 48 mm)

Extreme (larger than 
48 mm) Average (weighted)

Drawdown Duration (h) 1 1 3.1 1.3
Drawdown Rate (mm/h) 466 583 465 497

Design Infiltration Rate (mm/h) 39

Water Level Subsurface 
Storage 
empty in 

<72 h  

Design 
infiltration 

rates 
match 

drawdown 
rates



63rd Ave. and 
Yukon St.

Storm Category Normal (under 24 
mm)

Large (between 24 
and 48 mm)

Extreme (larger than 
48 mm) Average (weighted)

Drawdown Duration (h) 1 1 3.1 1.3
Drawdown Rate (mm/h) 466 583 465 497

Design Infiltration Rate (mm/h) 39

Water Level Subsurface 
Storage 
empty in 

<72 h  

Design 
infiltration 

rates 
match 

drawdown 
rates



Harriet 
Laneway

Storm Category Normal (under 24 
mm)

Large (between 24 
and 48 mm)

Extreme (larger than 
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

Water Level Subsurface 
Storage 
empty in 

<72 h  

Design 
infiltration 

rates 
match 

drawdown 
rates



Harriet 
Laneway

Storm Category Normal (under 24 
mm)

Large (between 24 
and 48 mm)

Extreme (larger than 
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

Water Level Subsurface 
Storage 
empty in 

<72 h  

Design 
infiltration 

rates 
match 

drawdown 
rates



Water Level
Site Summary

Site Typology Average Drawdown 
Time (h)

Average Drawdown 
Rate (mm/h)

Design Infiltration Rate 
(mm/h)

Yukon St. and 63rd Ave. Bioswale 1.3 497 39

Quebec St. and 2nd Ave. South Soil Cell RTT 27.9 9.4 10

Quebec St. and 2nd Ave. North Soil Cell RTT 35.9 8.7 10

Richards St. Block H Bioretention 13.8 40.3 5

Haro St. and Bidwell St. Dry Well 12.3 92 47

Haro St. and Jervis St. Bioretention 18.5 20.6 5

Haro St. and Bute St. Bioretention N/A N/A N/A

W 10th Ave. and  Heather St. East RTT 22.7 29.7 50

W 10th Ave. and  Heather St. West RTT 5.15 35.8 50

Harriet Laneway Infiltration Trench 37.7 6.9 1

Woodland Dr. and 2nd Ave. North Bioretention 18.5 13.1 1

Woodland Dr. and 2nd Ave. South Bioretention 9 44 1

Average 16.5 72.5

Subsurface 
Storage 
empty in 

<72 h  

Design 
infiltration 

rates 
match 

drawdown 
rates
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Surface Ponding

24 hours 
later

Surface 
Ponding 

<24 hours



Soil Moisture
Richards St

7-46% 30-45% 25-37%

19-43% 13-47% 19-52%

Soil 
moisture for 

plant 
health
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Synthetic Runoff Tests

Test # 1 – Bioretention 2021

          77% Volume Reduction

          >99% TSS Mass Removal

Test # 2 – Bioretention 2022

           76% Volume Reduction

           98% 6PPD-quinone Mass Removal

Retention/ 
filtration 
target 

being met

Evaluate 
load 

reduction 
for target 
pollutants
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Performance Monitoring Objectives

Surface 
Ponding 

<24 h

No ponding 
after 24 
hours

Soil 
moisture for 

plant 
health

Moisture 
range 
amenable to 
plant health

Subsurface 
Storage 
empty in 

<72 h  

More 
capacity for 
subsurface 
storage

Design 
infiltration 

rates match 
drawdown 

rates

7 sites equal 
or greater 
than design 
infiltration 
rate

Evaluate 
load 

reduction 
for target 
pollutants 

High 
pollutant 
mass 
removal

Retention/ 
filtration 
target 

being met

Add caps to 
underdrains



Next Steps
o Continue to monitor water level and 

drawdown

o Spot check soil moisture

o Water quality and flow testing as 
opportunities arise

o New assets typologies to monitor

o Sediment monitoring in dry wells

o Adapt GRI practices after installation

o Network connected monitoring devices

o 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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