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Jim Urban, FASLA
“It’s not good design

if the trees die”



Requirements to grow a healthy tree
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Image: James Urban



How Much Soil to 
Grow a Big Tree?

2ft3/ft2 CP

.66M/M2 CP



How Much Soil to 
Grow a Big Tree? 

J. Urban: Bringing Order to the Technical Dysfunction Within the Urban
Forest; Journal of Arboriculture 18 (2): March 1992



How much soil to grow a big tree?

Landscape Architectural 
Graphics Standards, 2006. 
By James Urban FASLA

Edited by Leonard J. Hopper, FASLA

Cities with Soil Volume Mandates

Toronto
Denver
DC
Charlotte
Emeryville, CA
Tucson
NYC DPR High Performance Landscape Guide
Columbus
Cleveland
Edmonton



Columbus Downtown Streetscape Standards

1000 ft3 of soil for Street Trees and 750 ft3 of soil for shared rooting
Adopted October 2015



Cleveland Tree Plan

300ft3 for small trees; 600 ft3 for medium trees; 1000ft3 for large trees
Adopted October 2015



University of Florida- IFAS Standard

Volume 3’    

200 ft3

1200 ft3

2700 ft3



District of Columbia 2014 GI 
Standards

• Street Tree Soil Volume Mandate

• 1500 ft3 for large trees
• 800 ft3 for medium trees
• 500 ft3 for small trees

• 25% reduction for shared rooting



How Much Soil to Grow a Big Tree?



Baranoff Oak, Safety Harbor, FLBaranoff Oak, Safety Harbor, FL



Urban Forest Canopy Goals

1994-2017
Major municipalities  should have a  

40%  Urban Forest Canopy Cover

40% of a City will be loamy soils



2017-2020
1. Development densities

dense development patterns with more impervious surfaces
have less opportunity for cover

2. Land use patterns 
residential areas may have more opportunity for canopy 
than commercial areas, but canopy cover tends to be 
less in residential areas of disadvantaged communities 
versus wealthy ones

3. Ordinances 
parking lot shade ordinances promote cover over 
some impervious areas; Soil volume mandates

4. Climate 
canopy cover in desert cities is often less than tropical cities

A More Nuanced Approach



Greenbelts

Image courtesy Ryerson university and the Greenbelt Foundation





Martin Luther King Memorial



What’s missing from this picture?

Photo courtesy of James Urban

“The undervaluing of soils is 
one of the singular failings of 
the conventional development 
approach.”
Sustainable Sites Initiative – Guidelines and 
Performance Benchmark Draft 2008 (ASLA, 2008)



Shared ROW: No room for soil

Image courtesy of www.streetmix.net 



Compaction, Filtration and Plant Health
Infiltration reduction                                                                                          Root Restriction

Source: www.bae.ncsu.edu/stormwater

Source: James Urban; Up by Roots;
Adapted from Daddow and Warrington USFS 1983

Compaction affects infiltration rate of soil and plant growth

Suspended pavement mitigates both issues



What is Suspended Pavement?

Traditional planting Design for maturity

Image: James Urban



Suspended Pavement Longevity- 52 years

Christian Science Center, Boston, MA
Trees planted in 1968 in a custom system.

Approximately 800 cubic feet of soil per tree



Suspended Pavement Longevity- 35 years

Market Street, Philadelphia, PA 1985- Delta Group- John Collins
800 ft3 of soil per tree in share rooting



Custom Systems

Chicago River Walk  River Theatre- 2017
ASLA General Design Award 2018

Sasaki  And Associates 
Jacobs Ryan

Photos & images  Courtesy of Jacobs Ryan Landscape Architects



Metropolitan Museum of Art (New York, NY) OLIN Studio



Metropolitan Museum of Art (North Bosques, Pollarded)

2014 2019



David H. Koch PlazaMetropolitan Museum of Art (North Allee)

2014
2017



South Allee, August 2019



Structural Soils

Does Soil Quality Matter?

Custom Systems
• Reinforced Concrete
• PIP 
• Concrete Forming 

Systems

SBSS
• Amsterdam
• Pine and 

Swallow
• Turf Mixes

GBSS
• CU Soil
• Stockholm
• Garn Wallace
• Stalite

Soil Cells
• Post and Deck
• Segmented
• Connected
• Independent



District of Columbia 2014 GI 
Standards

• Street Tree Soil Volume Mandate

Gravel Based Structural Soil
Sand Based Structural Soil
Loam Soil
Load Bearing Units
Suspended pavement



What is a High Quality Soil?



The perfect metaphor for a high quality soil
www.soilrebuilding.org



What is a high quality soil?
Unscreened sandy clay loam with 3-5%OM, 10% mature compost and a pH suited to the plants



Research Points to Planting soil

Smiley 2012



2018: Structural Soils Equivalent to Compacted Control

Image Courtesy of  Bartlett Tree



2017 Results

Uncompacted Control

Compacted Control



Data: Load Bearing Module with Loam is Best



City of Toronto

2013
Trees in hard boulevard Best Practice Manual

2018
Toronto Green Standard

30 M3 per street tree

15 M3 per street tree in shared
rooting volume

Structural Soils not permitted



Pompano Beach TOD Standard Adopted 2018

Structural Soils not permitted



Traditional Rain 
Gardens
• Uses a lot of land
• Low Installation Cost
• Collects Garbage 
• High Maintenance cost



Streetside Swales: Trees 
do not play a significant role

SW 12th Avenue Green Street
Portland, OR
by Kevin Robert Perry, ASLA
ASLA General Design Award of Honor 
2006

•Uses Less land

•Collects Garbage 

•Higher Installation Cost

•High Maintenance Cost

•Forget ET and CI



Rain Garden Beneath Pavement

•Multiple land uses

•High Installation Cost

•Low  Maintenance cost

•Choice of Soils



What is a CSO?

Image Courtesy USEPA



Combined Sewer 
Overflow Facility
Brooklyn, NY, 2012

$404 million to 
build

$25 million/year 
operating cost

50 million gallon 
Capacity

Only functions 80 
days per year

$8.08 CPG (no 
conveyance)

Paerdegat Basin- 2012



Gowanus Lowands, Brooklyn NY



CSO 14 & 15 Basin Improvements
Spokane, Washington

• Add your photo here

Area: Historic district west of downtown 
Description: Stormwater separation to reduce 
combined sewer overflow to the Spokane River. 

Between CSO 14 & 15, there were a total of 21 
impervious areas which connected directly 
from catch basins to sanitary sewer.  The city 
was looking at a number of stormwater 
mitigations for local capture and treatment of 
those 21 locations within the West Central 
neighborhood. 

Objectives of Project:

• Reduce overflows to one per year, per   
location over 20 yrs. 

• Stay within budget

• Provide benefits with low maintenance cost



CSO 14 & 15 Basin Improvements
• Add your photo here

City of Spokane, Dept of Engineering Services 
served as the owner and designer of this project. 

They  considered 3 options to address their 
objectives - bioretention / storage tanks / soil 
cells.  Chose the option of soil cell for the 
following reasons:

*Small system footprint

*Allowed curb lines and parking to remain

*No system medium replacement needed

*Approved as bio-infiltration equivalent 

*Reduced overall maintenance

*Treated stormwater with infiltration at the site



CSO 14 & 15
Basin Improvements



CSO 14 & 15 Basin Improvements
• Add your photo here

• The CSO 14 & 15 project is an example 
for any community which has a 
combined sewer system that is 
overtaxed, failing, and old. In the urban 
environment where space is a premium, 
every municipal district has to comply 
with state and federal regulatory 
requirements to account for the 
conveyance of those stormwater 
discharges and to reduce the 
occurrences of untreated sanitary 
wastewater and runoff from rainfall and 
snowmelt.



CSO 14 & 15 Basin Improvements
• Add your photo here

• In 2017, prior to the project, 
the city reported 144 outfall 
events at 26 monitoring sites 
in which 71 million gallons of 
untreated water was released 
into the Spokane River.  

• Since the project’s completion, 
the city has a real time 
combined sewer overflow 
monitoring site to reflect the 
current operational status of 
each CSO location. 

Construction Cost: $3,402,583.60



Uptown Normal Redevelopment, 2009



The Circle







2010

2012

2010-2017

2017



2017

2010-2017



Leadership in Environmental 
and Economic Design, New 

Construction (LEED-ND), Silver-
2009

President’s Award for Illinois 
ASLA Chapter, Urban Category, 

2010

US UPA National Award for 
“Smart Growth Achievement”, 

2011

U.S. FTA/FHA “Transportation 
Planning Excellence Award,” 

2012

Urban Open Space Award 
Finalist, 2020: 



Albert L. Key, Jr Aff. M. ASCE
alkey@deeproot.com

M (917)991-3121 
DeepRoot Green Infrastructure, Inc.

@alkey896

Thank you!

Ridge Hill Road, Yonkers, NY



Growth Rates & Performance 
of Trees in Suspended Pavement

• Case study of nearly 400 trees at 10 locations, after 3 to 7 years

• Research by James Urban, FASLA and Leda Marritz



Surveyed projects

10 projects, 2 countries, over 400 trees

60



Evaluation process

Local collaborators visited each tree to record:

• diameter at breast height 

• tree condition (rating 1-4)



Streets are a much tougher urban condition

All trees planted in plazas performed well above the 0.5” (1.27 cm) per year reference rate.



Irrigation type didn’t appear to make a difference

The data doesn’t show a strong relationship between irrigation type and tree performance. Projects 
with drip or bubblers at the tree opening seemed to perform better overall, as did drip or bubblers at 
tree opening with a distribution, although the latter was only present at one project. 



Annual trunk diameter increase

68% of trees performed at or above the reference rate of 0.5 inches (1.27 cm) of trunk growth per 
year, with 29% growing faster than 0.8 inches (2.03 cm) per year. 

27% of the trees grew less than the reference rate, with 11% between 0.4 and 0.5 inches (1.01 and 
1.27 cm). Of these, 20 (5%) were the slow-growing species of stewartia, carpinus, and maackia.



82% of trees in excellent or good condition

The average health condition across all 
10 projects was 1.4, indicating that the 
trees are in a healthy condition.

Tree condition is significantly 
associated with average trunk growth 
per year, when controlling for type of 
tree species. On average the trees that 
were rated “good” grew 0.1 inches less 
than the trees in the “excellent” group 
(P=0.003), and trees in the “poor” group 
grew 0.2 inches less than those in the 
“excellent” group (P<0.001).



How Much Soil to Grow a Big Tree? 



Lincoln Center Bosque, New York City

In April of 2009, 970 Silva Cell 
frames and 620 Silva Cell decks 

were installed at the Lincoln Center 
Bosque (Barclay Capital Grove) in 

New York City, New York to support 
30 new trees that were planted 
that spring. Each tree receives a 

total of 450 cubic feet (12.7 cubic 
meters) of soil. The project site, 

formerly known as the North Plaza, 
rests entirely on a parking garage. 

Approx Cost:
$7,500.00/tree



Sundance Square, Fort Worth, TX

68

The trees of Sundance Square plaza 
after three growing seasons. In 
October of 2013, 960 Silva Cell 
frames and 480 Silva Cell decks were 
installed beneath the Sundance 
Square Plaza in Fort Worth Texas to 
support the 18 Cedar Elm trees that 
were planted later that autumn. Each 
tree receives 800 cubic feet of soil, 
and water efficient irrigation 
techniques were employed in the 
design to ensure that the trees 
would thrive in the often arid desert 
climate.

Approx Cost:
$12,000.00/tree



Sugar Beach Toronto, ON

The trees at Sugar Beach in 
Toronto, Ontario after 5 growing 
seasons. These trees are 
supported by 3,150 Silva Cell 
frames and 1,960 Silva Cell decks, 
which help them to receive over 
1,236 cubic feet (35 cubic meters) 
of soil each. The Silva Cell system 
was installed in winter 2010, and 
the trees planted in spring 2010 as 
part of the Waterfront Toronto 
revitalization project. 

Approx Cost:
$18,000.00/tree 
(US$)


