
Toronto Pioneers Underground Bioretention
STORMWATER “PROOF OF CONCEPT” SILVA CELL INSTALLATION

The Silva Cell has primarily been used as a system to 
provide large volumes of un-compacted planti ng soil for 
trees in dense urban centers. Lesser known, but equally 
important, is the system’s complementary ability to man-
age stormwater runoff  as the source control. 

Toronto Water, the city’s water authority, wanted to test 
the Silva Cells’ capacity to manage surface runoff . In con-
juncti on with Ryerson University and Deep Root Canada 
Corp., the city installed a proof-of-concept installati on on 
the Queensway, a commercial area between Moynes and 
Berl Avenue on the North side. Pave-Al, the contractor, 
excavated two trenches for two Silva Cell systems, each 
two frames deep and with spots for two tree openings, 
that straddled the sidewalk area and the parking bays.  

The Silva Cells were fi lled with a bioretenti on soil mix 
(80% sand, 20% soil) that has a 20% water holding capac-
ity. All of the rainwater runoff  is collected in the city’s 
standard stormwater catch basin. In eff ect, the Silva Cell 
is being used to create a giant bioretenti on swale under-

neath the sidewalks and parking bays. A bio-swale can 
keep the surface runoff  out of the stormwater system for 
24 hours and fi lter out pollutants from the water. A typical 
rain event in Toronto is 0.09-0.12” (2-3 mm) in 24 hours, 
and 50% of Toronto’s annual precipitati on events are less 

than .19” (5 mm). 
The Silva Cell system 
was sized and laid 
out to manage the 
runoff  from a 2” (5 
cm) rain event in 24 
hours.

The system captures 
all of the run-off  
from the crown of 
the street to the 
building face and 
from one end of the 
block to the other. 
All of this water is 
cleaned, retained 
and detained by the 
bioretenti on soil. The 
system also meets 

AASHTO H-20 loading requirements to support park-
ing. The enti re installati on took 3 days, with a crew of 5 
workers, and provided a total of almost 600 ft 3 (16 m3) of 
bioretenti on soil per tree. 

An 8” (20 cm) PVC pipe runs from the street catch basin 
into the top layer of the Silva Cell system, delivering all 

of the surface runoff  from the roadway and adjacent 
sidewalk into the bioretenti on soil. A perforated PVC pipe 

Perforated distributi on pipes are placed throughout the system

Asphalt covers the parking bay and 
pavers cover the sidewalk. 



then distributes the surface runoff evenly throughout 
the soil and the water infiltrates through the soil until it 
reaches the bottom of the system. At the bottom of 
the trench is a perforated drain line that will carry any 
excess overflow into the existing stormwater system. 
Depending on the site, the runoff that percolates to the 
bottom of the Silva Cell system can be infiltrated into the 
subsoil to help replenish the aquifer. As the two trees in 
each of the trenches mature they strengthen the efficien-
cy of the stormwater management, evapotranspirating 
large volumes of rainwater out of the soil through their 
roots systems, and interdicting and evaporating much of 
the rainfall with their canopies.

The City, with assistance from Ryerson, is installing the 
monitoring equipment to track the flow qaulity of infiltra-
tion and quality of water in and out of the Silva Cells. 
Toronto Water will continue to monitor the installation’s 
ability to manage stormwater and in 10 to 20 years fully 
expects to see the Silva Cells continuing to nurture large, 

mature trees and supporting an effective and more eco-
logical stormwater system.

Installation Summary
Total bioretention soil per tree: 688 ft3 (19.5 m3)
Number of Silva Cells: 260 frames, 130 decks
Installation date: October 2008
Installation type: Trees and stormwater
Water volume treated: 656 ft3 (18.5 m3)*
Watershed area treated: 8,288 ft2 (770 m3)
Project designers: Toronto Water and Kestrel Design Group
Client: City of Toronto
*Based on a 2” (5 cm) storm event
 
For more information, please contact
Leda Marritz (leda@deeproot.com or 415-781-9700)
Patrick Cheung (pcheung2@toronto.ca)

Silva Cell system performance modelling based on bioretention performance standards


