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Resource is Our
Middle Name

 ince our inception in 1992, Davey Resource Group has been the 
leader in urban forestry consulting services. Our team of ISA Certified 
Arborists and highly trained scientists has both the experience and 
cutting-edge technology necessary to help you succeed in managing 
and understanding your urban forest. 

Whether communicating the importance of the urban forest to key 
decision makers or the public, our customized services provide 
essential resources to help you achieve your goals.

After all, Resource is Our Middle Name.

Our Services Include:

~ GIS-based street and public tree inventories
~ Management and master plans

~ Tree management software
~ Contract forestry and training

~ Storm damage assessment and emergency response plans
~ STRATUM and UFORE inventories and reports
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As I write this, Santa Ana winds are 
blowing throughout Southern 

California. The national press has report-
ed on the 23 separate fires that have 
killed six people and destroyed more 
than 400 homes. Over 15,000 firefight-
ers from across the West are battling 
these devastating fires. Certainly our 
hearts go out to the families who have 
lost homes, possessions, and loved ones. 

What you’re not hearing on the news is the damage that the 
winds have caused to our urban trees throughout Southern 
California. Tree crews from affected communities are working 
as hard as they can to stay one step ahead of the winds—and in 
most cases, they are failing. In the City of Los Angeles, our crews 
are working twelve-hour shifts around the clock to try to keep 
our roads open and respond to hazard tree calls—and yet, we 
continue to fall behind.

But we’re the lucky ones: We have arborists, tree crews, and 
urban foresters to rely on when these types of emergencies 
hit. We know that storm response is one of the most critical 
services that we urban foresters provide our constituents. 
But what happens to those thousands of smaller communi-
ties that don’t have arborists, tree crews, or urban foresters to 
turn to? In these municipalities a public works manager may 
be responsible for all the activities that happen in the public 
right-of-way, including urban forestry and storm response. That 
begs the questions: How well prepared are these public works 
managers? Do they have the informational tools to effectively 
deal with the crisis? What can the SMA do to assist these 
smaller municipalities?

Last year SMA partnered with the American Public Works 
Association as well as the U.S. Forest Service and Davey 
Resource Group to develop “Urban Forestry Best Management 
Practices for Public Works Managers.” Four BMPs were devel-
oped: Budgeting and Funding; Staffing; Ordinances, Regulations, 
and Public Policies; and Urban Forest Management Plan. 

These BMPs have been a huge hit in the public works com-
munity and will soon be available on the SMA Web site for 
dissemination to those municipalities that don’t have an urban 
forester to guide the public works manager. These four BMPs 
are just the start. We recognize a need for additional guidelines 
targeting public works managers; we will soon begin devel-
oping at least two additional BMPs: Tree Protection around 
Construction Zones and Emergency/Storm Response.

Emergency/Storm Response is one that affects every com-
munity in the nation in a very fundamental way. The SMA, as 
the leader in municipal forestry, has a duty to share the exper-
tise it has with those who may not have the same level of 
knowledge. By developing these Emergency/Storm Response 
BMPs targeting smaller communities, we will be able to share 
the collective knowledge that we possess as urban foresters. 
Ultimately, the nation’s urban forest and the residents of that 
forest will be safer because of our efforts.

President’s Message
George Gonzalez

Executive Director’s Message
Jerri J. LaHaie
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As we begin a new year, it’s time to look 
at new programs. A few key things 

have to happen before we can launch a 
new program. First, someone has to have a 
great idea. Not just a good idea, but an idea 
that aligns with our mission statement, has 
a high probability for success, and has a 
person(s) behind it with enough passion 
to champion it through the months it will 

take to bring it to fruition. Then, we look for funding. Next comes 
organizing people to make it all happen. 

Many of our programs are partnership efforts with other organi-
zations, which means all the work is shared, as are the costs and 
benefits. Sometimes we approach other groups about partnering 
with us on a project, and sometimes others approach us. Regardless 
of how it begins, every program takes an investment of time and 
money and follows a basic course from beginning to end. But new 
program development is as much art as it is science, each one tak-
ing twists and turns along its path to success.

Many of our programs are funded through grants, either to us or 
to a partnering organization. Of course, in order to be funded, the 
concept must be clearly explained, a budget developed, methodol-
ogy articulated, and all the necessary paperwork completed. It can 
be really tempting when we are asked to “partner” on a grant where 
someone else has already done all that work. As the last round of 
grant deadlines approached, SMA was asked to be a “partner” on 
no less than eight grant proposals. Obviously we have a lot of 
information and experience in our member ranks that others want 
to access. Sorting through all these can be a daunting task and is 
as much art as science when it comes to choosing where we will 
invest our resources.

One of the programs we have been working on for quite some 
time is a mentoring program for university students who are study-
ing urban forestry. Building upon the highly successful Municipal 
Arborist Exchange Program, the mentoring program would give 
university students an opportunity to spend a summer with an 
experienced municipal arborist, learning specific skills needed 
in order to be a successful urban forester. SMA members would 
develop a list of these skills, serve as mentors, and create an evalu-
ation mechanism. 

The grant was written as a three-year pilot project, and if funded, will 
create opportunities for our members to share their expertise with 
a new generation of municipal arborists, as well as provide a unique 
opportunity for these students to understand just what the job entails. 
We think this program will be a great complement to the Municipal 
Forester Institute, which graduates 70 new leaders each year. With all 
this leadership in SMA, it’s time to share the wealth!

Be sure to check the SMA Web site often for news about the men-
toring program, as well as other new programs we will be working 
on in 2008. We hope you will find one where it makes sense for you 
to contribute your many talents and valuable time. 
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I suppose it was the beautiful fall colors of northern 
Michigan’s beech-maple forests that first sparked my 
interest in forestry as a career. While the northwest-

ern fringe of black tupelo’s natural range extends to central 
Michigan, it wasn’t until my junior year on the campus of Kent 
State University that Dr. Tom Cooperrider first introduced 
me to the 2008 Tree of the Year, fully clad in its fall splendor. 
And after viewing thousands, if not millions of trees since 
then, I can still recall that first encounter with what would 
become one of my most treasured deciduous trees. When 
presented with the opportunity to add just one shade tree in 
the back yard of my southeast Virginia home, the choice was 
simple, Nyssa sylvatica. It performed beautifully and became 
a frequent conversation piece for friends and neighbors who 
would invariably ask, “What tree is that?” And its deep tap-
root kept it firmly anchored against Hurricane Isabel’s winds, 
which toppled many majestic associates in my neighborhood, 
including willow oak, red maple, and tulip poplar. 

It’s easy to understand the widespread popularity of black 
tupelo, given its many attractive morphological features. The 
tree is perhaps best known for its consistent fall color, offering 
a smorgasbord of yellow to orange to scarlet leaves, often on 
the same tree, that rivals the proudest sugar maple. Its dark 
green lustrous leaves, blocky alligator-like bark, and graceful 
winter silhouette of slender perpendicular and ascending 

branches provide multi-season interest. The bluish-black 
drupes that develop profusely on female trees are devoured 
by many species of songbirds and small mammals in search 
of a delicious fall treat. In fact, the only morphological feature 
that’s not showy on black tupelo is its flowers. So what’s not 
to like about this species?

Given its many attractive features, one would expect that this 
bottomland species would be more widely used by municipal 
arborists throughout its native range, which covers most of 
the eastern United States. Nyssa sylvatica’s intolerance to 
high pH soils and road salts, susceptibility to disfiguring can-
ker diseases in warm humid climates, and wide genetic varia-
tion in form limits its availability from commercial nurseries 
and subsequent use in municipal streetscapes. The species is 
also troubled with a cosmetic leaf spot disease that detracts 
from its ornamental value. Increasing availability of cultivars 
selected for uniform habit, improved disease resistance, and 
stunning fall color should result in greater use by municipal 
arborists. 

In spite of Nyssa sylvatica’s shortcomings, SMA’s selection of 
it as the 2008 Tree of the Year indicates the confidence that 
leading municipal arborists, foresters, and horticulturists 
have in this species as a street and park tree. 

Not convinced? Read what your peers have to say...

Presenting the 2008 Tree of the Year: Nyssa sylvatica
by David Sivyer, Forestry Services Manager, Milwaukee, Wisconsin

Nyssa sylvatica’s blue drupes are devoured 
by songbirds. Photo: Ohio Department of 
Natural Resources, Division of Forestry

The three distinct bundle scars on Nyssa 
sylvatica easily distinguish it from Diospyros 
virginiana, which has only one bundle 
scar. Photo: Steve Baskauf 

Nyssa sylvatica is polygamo-dioecious, 
meaning trees bear female or male flow-
ers, but each tree may have some perfect 
flowers as well. Photo: Ohio Department of 
Natural Resources, Division of Forestry 

The conclusion of SMA’s 2008 Tree of the Year competition was a real Kodak 
moment, with two of my top favorites, Nyssa sylvatica (black tupelo) and 
Koelreuteria paniculata (goldenraintree), racing bud to bud towards a photo fin-
ish. In the end it was Nyssa sylvatica by a node! 
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Leaf spot on Nyssa Photo: Ohio 
Department of Natural Resources, Division 
of Forestry 

Mature bark of Nyssa sylvatica Photo: 
Ohio Department of Natural Resources, 
Division of Forestry 

Glossy leaves of black tupelo Photo: Ohio 
Department of Natural Resources, Division 
of Forestry 

Nyssa Testimonials 

For us, black gum fills a great niche for 
a medium- to large-growing street 

tree. With its strong central leader and 
good branching pattern and attachment, 
black gum is a great choice for folks trying 
to diversify their urban forest. It is also 
a useful substitution for residents who 
want their replacement tree to be maple 
(which we limit). I can give them the fall 
color they want and the structure I want. 
So far (knock on wood), we’ve not had 
any significant problems with them and 
find them readily available in both B&B 
and containers.

Robert Gentry

Superintendent of Parks & Forestry

Adrian, Michigan

Nyssa sylvatica is a tree I have a love/
hate relationship with. At its best it 

is a magnificent tree with unparalleled red 
fall color and great form. Why is it so dif-
ficult to transplant and sometimes forms 
a “flat-top” instead of its normally strong 
central leader? I have a Nyssa at home 
that took ten years to really start growing, 
but the wait was worth it. Give it a moist 
to wet environment with somewhat acid 
soil and it will repay you. But it is not a 
tree for those who want an instant effect. 
It cultivates you instead of the other way 
around. Not for the faint of heart!

Dr. Nina Bassuk

Professor, Urban Horticulture Institute

Cornell University

Nyssa in summer Photo: Steve Cothrel 
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Nyssa sylvatica’s spectacular fall color Photos by Paul Ries 

Nyssa is a beautiful tree and one of the 
first to brighten the landscape with 

fall colors. It also seems to be remarkably 
tolerant of those unhappy urban soils that 
have the words “clay” and “compacted” in 
their descriptions. I have often thought 
that Nyssa is a tree in need of a cultivar. 
Some specimens are plagued with leaf 
spot that detracts from the fall show. Also, 
some individuals have a propensity to 
weep or lose their leaders (that would be 
individual black gums and their branch-
es I’m talking about, although maybe it 
applies to some of us too!) In spite of that, 
they are all worth planting. I would like to 
extend congratulations to Nyssa sylvatica. 
It is very deserving of this honor. 

Dr. Susan D. Day

Research Assistant Professor, Forestry 

Virginia Tech

We are extremely dry down here 
and trees are dropping leaves 

pretty fast. Still, Nyssa is making a good 
show. One nice thing about this species is 
that it is very colorful and one of the first 
to announce fall. 

Dr. Roger Harris

Associate Professor, Horticulture

Virginia Tech

Black gum is a good source of high-
quality food for fall migrants. Its bril-

liant red leaves in the fall are spectacular. 
Nyssa tends to have a small upright stat-
ure and is slow growing, so it fits well in 
tight urban spaces. 

Ann Bonner

Urban Forester, ODNR – Division of 

Forestry, Athens, Ohio

The new growth on Nyssa sylvatica 
‘Wildfire’ holds up well in the heat 

of middle Georgia where, this summer, 
we had five consecutive days over 100 
in the midst of two weeks around 98-99 
degrees. It is so cool to see a field of Nyssa 
with this tinge of red. We’ve been selling 
them like, er, wildfire!

Hillary Barber, Horticulturist 

Bold Spring Nursery, Inc. and Athena 

Trees, Inc., Monroe, Georgia

One of the best early indicators that 
fall is on the way is the wonderful 

native Nyssa sylvatica with its red to purple 
fall color. 

Dr. Bonnie L. Appleton

Professor of Horticulture

Virginia Tech



Black tupelo in fall in Chattanooga, Tennessee Photo by Gene Hyde

Black Tupelo for Trivia Lovers
• Sources differ on the taxonomic classification of Nyssa sylvatica. 

Most newer references, including Dirr’s Manual of Woody Landscape 
Plants and the Integrated Taxonomic Information System (ITIS) on-
line database, list the family as Nyssaceae. Other respected on-line 
resources, including the USDA Natural Resource and Conservation 
Service National Plants Database and the Royal Horticultural Society, 
include Nyssa in the closely related dogwood family, Cornaceae. 

• Despite its wide distribution and unparalleled fall color, Nyssa sylvatica 
lacks a state tree designation. 

• The national champion Nyssa sylvatica is located in Wood County, 
Texas. When last measured in 2001, this hoss stood at 110 feet tall 
with a crown spread of 81 feet and circumference of nearly 20 feet! 

• In addition to black tupelo, common names for Nyssa sylvatica include 
black gum, sour gum, pepperidge, pioneer’s toothbrush, and bee-gum. 

• The genus name Nyssa means “water nymph,” and sylvatica refers to 
the tree’s native woodland habitat. 

• Elvis Presley’s birthplace of Tupelo, Mississippi was so named because 
of the presence of so many black gum trees. 

• Pepperidge Farm bread is so named because the family farmhouse of 
the creators was shaded by two enormous Nyssa trees. 

• The name pioneer’s toothbrush refers to the use of small, brittle Nyssa 
twigs to brush one’s teeth. Apparently, the fibrous woody tissue of 
twigs broken at right angles could serve in this way. 
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I had only started planting Nyssa in 
Post Falls, Idaho the last few years 

and then, only scattered trees. I was try-
ing it in hopes of adding the species to 
our swale-appropriate list. Swales are 
required as on-site retention/treatment 
of storm water, and there is a limited pal-
ette of trees that are adaptable to the cycle 
of flood/drought associated with swales 
in north Idaho. They performed well in 
the locations they were placed. I like the 
strongly excurrent-pyramidal shape of the 
tree and the dark glossy leaves in summer 
as well as the exceptional fall color. I like 
the species enough to have planted one in 
the swale in my front yard!

Linden Mead

City Forester

Seattle, Washington

Years ago I worked at the Norfolk 
Botanical Garden, and one of the 

most impressive trees in the fall was Nyssa 
sylvatica. It is planted on top of a hill so 
that it can be seen from many different 
parts of the Garden. I remember it being 
rather large, about thirty feet tall and 
wide, with a beautiful rounded canopy. 
It was always the first to show gorgeous 
scarlet red foliage in the fall. Since then, I 
have planted some as street trees for the 
City of Norfolk. They’ve done quite well 
but are a bit slow growing. The shiny, 
dark green leaves are attractive during the 
summer months, and I have not noticed 
any particular leaf diseases or insects pes-
tering them. We haven’t used too many 
of them on our streets, partly because 
of their slow growth habit, and perhaps 
because they are a bit tough to transplant 
because of the taproot. But it’s always a 
thrill to drive along the highway and spot 
the intense red color along wooded areas 
and know right away that autumn has 
finally arrived.

Jo Anne Gordon

Horticulturist

Norfolk, Virginia



Black Gum vs. Persimmon

Nyssa sylvatica is easily confused 
with Diospyros virginiana (com-
mon persimmon); both species 
have alligator bark. If the leaves 
are glossy, turn red, or have a few 
remote teeth, the tree is black 
gum, not persimmon. The main 
difference lies in the fruit and 
the number of vascular bundle 
scars (three for black gum, one 
for persimmon). The branches 
of black gum and persimmon 
exhibit greater difference than 
the leaves. In black gum the main 
branches tend to be horizontal, 
and the leaves are clustered on 
short spurs of smooth branches. 
In persimmon the main branches 
are not horizontal and the leaves 
are more evenly spaced on longer 
branches. And if you ever puck-
ered up to a persimmon fruit that 
is not quite ripe, you’ll definitely 
remember the difference!    

Some of the early uses for the 
various species of Nyssa

• The Cherokee used the infusion 
of Nyssa bark in a bath given to 
children with worms. They also 
used compounds from Nyssa as 
an antidiarrheal and the inner 
bark as a “drink to vomit bile.” 
They also reportedly used the 
ooze from the roots as an eye 
medicine. 

• Nyssa sylvatica also appears in 
ethnobotanical citations as a 
Koasati drug used as a dermato-
logical aid for gunshot wounds. 

• The Chippewa used the wood 
to make awl handles, mauls, and 
war clubs because it would not 
split or check (ugh…if there is 
one thing I cannot stand, it’s 
checks in my war club!)

Emergent red foliage of Nyssa sylvatica ‘Wildfire’ Photo: Hillary Barber, Bold Spring 
Nursery, Monroe, Georgia

What I like about Nyssa syl-
vatica is that it is a tree with 

CHARACTER. Its attractive branching 
habit and its fall color make it one of the 
perennial entries on my top ten list of 
recommended trees. 

Paul D. Ries

Urban and Community Forestry 

Program Manager

Oregon Department of Forestry

I give this tree two thumbs up. We 
have several nice specimens here in 

Seattle—most of them are street trees 
and are on the small side, under 10” in 
diameter. One in the arboretum is over 
50’ tall. It’s a bit hard to transplant, and 
occasionally the central leader disappears, 
but the incredible fall color and pest-free 
nature make it a keeper in my book. In 
my experience, availability in the com-
mercial trade is not good.

Nolan Rundquist

City Arborist

Seattle, Washington

These trees are great for us because 
they add beautiful fall color, shade, 

diversity, and are relatively pest-free. My 
experience with them is that they grow 
strangely in the nurseries and one MUST 
pick them out in person to make sure 
that you don’t get one that resembles a 
weeping cherry.

Gene Hyde

City Forester

Chattanooga, Tennessee
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The Town of Oakville, Ontario has a professional municipal 
forestry program built on strong tree ordinances, support-

ive policies, and progressive planning that protect and encourage 
long-term growth of its urban forest canopy. 

Decades ago the City adopted an engineering design standard 
for road cross sections that located municipal trees on the house 
side of the sidewalk, rather than the boulevard side. Trees plant-
ed in accordance with that revised standard have approximately 
30% greater biomass, based on visual observations. 

The Town has also had considerable success applying planning 
tools based on a blend of urban forestry and planning strategies to 
achieve canopy cover conservation. For example, a simple change 
to the Town’s official plan resulted in dramatically more urban 
forest canopy cover. In the late 1980s a new “top of bank” setback 
policy was jointly created by the Forestry Section and Planning 
Department. The policy requires developers to protect the sensi-
tive top of bank along creek valleys without added compensa-
tion. Over the past two decades, this simple policy change has 
increased the size of our public park system by approximately 
45 percent in the Glen Abbey Community where it was first 
introduced. 

In 2005 approximately 500 residents and businesses participat-
ed in Oakville’s Urban Forest Effects Model (UFORE) project: 
a partnership involving the Town of Oakville, the U.S. Forest 
Service, the University of Toronto faculty of Forestry, and the 
Tree Canada Foundation. The results of this project are report-
ed in the March/April 2007 issue of City Trees (see Sidebar). 

The results of the UFORE project are integrated in Oakville’s stra-
tegic urban forest management plan, which includes 25 prioritized 
action items. A key action item involves setting an urban forest 
canopy cover target for the community. Oakville’s current urban 
forest canopy cover, made up of trees and shrubs, is 29.1%. 

The UFORE Grow-Out Module has been used to run various 
simulations which have projected Oakville’s future urban forest 
canopy. Oakville’s Forestry Section is evaluating two long-term 
goals: a 30% scenario—basically a status quo scenario—and 
a 40% scenario. A major drawback to modeling is that no 
Canadian municipality knows its annual tree mortality rate, so 
we have used an assumed rate of 2 to 4 %. Oakville expects to 
measure its tree mortality rate when the UFORE project is next 
re-measured, which is budgeted for 2009. Regardless of which 
scenario is selected, a strategy is required to ensure that the 
canopy goals are achieved. 

New land use strategies, including changes to the existing zon-
ing bylaw, are being considered to help meet Oakville’s canopy 
cover challenges. Proposed changes will introduce the regulation 
of a new term called the “tree growing area (TGA).” Targets for 
TGAs by land use type will act as building blocks to attaining 
a community-wide target for urban forest canopy cover (either 
30% or 40% is assumed). Next, site plan guidelines will need 
to be upgraded to introduce new terms such as “green parking 
lots.” These new facilities will need to make extensive use of 
innovative products and systems such as structural soil, which 
is designed to support tree growth in traditionally compacted 
soils. In addition, a future amendment to the official plan, which 

UFORE Update
Oakville’s Urban Forest: Our Solution to Our Pollution-Next Steps
by John McNeil, Manager of Forestry and Cemetery Services, Town of Oakville, Ontario

www.itreetools.org
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recognizes the urban forest as “green infrastructure,” is expected. 
Finally, rehabilitation of existing habitats is underway using 
innovative techniques, such as radial trenching, that have estab-
lished “prime sites” which will concentrate intensive urban forest 
management efforts. Capital budgets that formerly would have 
simply gone into more landscaping are instead being invested in 
improving tree habitat. 

New Urbanism, a current planning trend in the Greater Toronto 
Area, is creating even more high-density development. Proper 
consideration for the municipal street tree at the local utility 
coordinating committee level has become even more critical. This 
is another platform in the Town’s canopy cover strategy. Forestry 
staff has relied on the minimum soil volume guidelines produced 
by Dr. Nina Bassuk at Cornell University to support the design 
of the correct engineering road cross sections that will accommo-
date the needs of the green infrastructure (street trees). 

Taken as a package, this portfolio of planning and engineering 
regulations and design changes provides the foundation for 
building a community-based target for urban forest canopy 
cover. The financial benefits to the municipality of this invest-
ment in its green infrastructure can then be measured by the 
i-Tree suite of companion software (www.itreetools.org).

If municipalities want to move beyond simply talking about 
protecting precious urban forest canopy cover, they must regu-
late it. This approach needs to use a systematic, science-based 
approach. The UFORE model is recommended.   

UFORE: Oakville Results
The take-away message revealed by the UFORE 
analysis performed in 2005 for Oakville, 
Ontario is that the urban forest provides three 
main ecological services valued at $2.1 mil-
lion per year:

(1) it saves Oakville residents $812,000 
per year in their electricity bills; 

(2) it reduces health care costs by 
reducing the number of emergency 
room visits due to poor quality air 
through filtering 85 tonnes of ozone 
per year; and 

(3) it reduces the amount of local green-
house gases by filtering 6% of the local 
vehicle emissions of carbon dioxide. 
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CU-Structural Soil:
An Update after More than a Decade of Use in the Urban Environment
by Nina Bassuk, Director, Urban Horticulture Institute, Cornell University

In 1995, Jason Grabosky (now a professor 
at Rutgers University) and I published the 

first scientific paper on what would come to be 
known as structural soil—later, CU-Structural 
Soil. The development of this soil medium 
came about as we recognized that the single 
most important factor limiting the healthy 
growth of trees in urban areas was a lack of an 
adequate volume of soil. 
There appeared to be plenty of soil under sidewalk pavement 
and gravel for tree roots to grow into. However, most of that soil 
was so highly compacted as to make it inaccessible to tree roots. 
The soil was too dense. So tree roots were contained within the 
hole into which they were planted, or managed to grow out of 
the hole into the gravelly base course directly under the paved 

surface—often heaving sidewalks in the process. Neither out-
come was acceptable. Trees in sidewalk “containers” grew poorly 
and never attained the envisioned size for which they were 
planted, and tree roots that “broke out” under the sidewalk often 
caused a tripping hazard as the pavement was raised.

Soil under pavements of any kind—concrete, asphalt, block 
pavers, etc.—is required to be compacted to bear the weight of 
the pavement surface. Engineering specifications for pavement 
installation call for a high degree of compaction, often specified 
as 95% Proctor or peak density, to ensure that pavements would 
not subside, crack, or fail.

Thus the problem for us: trees require a large volume of soil in 
order to grow and provide the benefits for which we plant them, 
yet pavement installation specifications require that the soil 
below the pavement be highly compacted, limiting root growth. 
Could we develop a soil that would meet engineers’ require-
ments for soil compaction while allowing tree root growth? The 
outgrowth was CU-Structural Soil.

These Pyrus calleryana ‘Chanticleer’ were planted in a plaza space in Ithaca about five years ago. They have grown exceptionally 
well. Our experience with species that do well in CU-Structural Soil suggests that those trees that are both alkaline soil tolerant and mod-
erately to highly drought-tolerant make the best candidates for this soil type.
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Simply put, CU-Structural Soil is a mixture of crushed gravel 
and soil with a small amount of hydrogel to prevent the soil and 
stone from separating during the mixing and installation pro-
cess. Many years of research went into finding the right blend 
of these three elements so that the requirements of pavement 
installation and the growth of the tree could be satisfied. The 
keys to success were the following: the gravel should consist 
of crushed stone approximately one inch in diameter, with no 
finer particles, to provide the greatest porosity. The soil needed 
for structural soil was loam to clay loam that contained at least 
20% clay to maximize water and nutrient holding capacity. The 
proportion of soil to stone was approximately 80% stone to 20% 
soil by dry weight, with a small amount of hydrogel aiding in the 
uniform blending of the two materials. This proportion ensured 
that each stone touched another stone, creating a rigid lattice 
or skeleton, while the soil almost filled the large pore spaces 
that were created. This way, when compacted, the load would 
be born from stone to stone, and the soil in between the stones 
would remain uncompacted. 

The comparison of traditional asphalt (left) and porous asphalt 
(right). Porous asphalt lacks the fine particles of stone and binder 
course that makes it impervious. Porous asphalt works very well; 
however, it is important not to use sand for de-icing as that will 
clog up the pores. It is recommended that once a year the surface 
be vacuumed to remove debris that has fallen on the site.

This is a 14-car parking lot in the city of Ithaca entirely built on 
24” of CU-Structural Soil. In this rainy picture you can clearly see 
the traditional asphalt as it looks slick from the water running off it 
compared with the porous asphalt, which looks dull as rainwater 
goes through its surface. Subsequent to this construction, areas of 
both types of asphalt were cut out and elm trees were planted. 

Here is the Ithaca, NY parking lot in the first year after planting. 
‘Accolade’ elms were planted in the porous asphalt and traditional 
asphalt. Both surfaces have CU-Structural Soil underneath. We will 
be evaluating the growth of all trees in both surfaces over time.

‘Accolade’ elms in the parking lot towards the end of their sec-
ond year of growth in CU-Structural Soil overlaid with porous or 
traditional asphalt. All trees are doing very well, putting out one-
and-a-half to two feet of new growth in their second year, with no 
differences due to surface treatment at this date. Evaluations will 
be ongoing.
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Puerto Rico to California. CU-Structural Soil has been used in 
many different climates and is compatible with irrigation when 
that is necessary. As with any new technology, we’re learning 
more about it as we continue to do research on its uses.

Frequently Asked Questions
What is the average cost of CU-Structural Soil?

Our most recent analysis from licensed producers across the 
country showed an average selling price of CU-Structural Soil 
of between $35-$42 per ton. There are some producers that are 
able to sell the material for a little less, but this is a very good 
estimate of the average price. 

What volume of CU-Structural Soil is needed for a given tree? 

The Urban Horticulture Institute at Cornell has found that, 
with the exception of the desert Southwest, two cubic feet of 
soil is needed for every square foot of crown projection (the 
anticipated area under the drip line of the tree at expected 
maturity). Trees growing in CU-Structural Soil in areas that 
normally use irrigation to grow trees should also provide low-
volume drip irrigation in CU-Structural Soil installations. 

What is the recommended depth for CU-Structural Soil? 

We suggest a minimum of 24”, but 36” is preferred. Roots will 
grow to the full depth of CU-Structural Soil. A base course of 
gravel is not needed on top of CU-Structural Soil below the 
pavement, because it was designed to be as strong as a base 
course. Properly compacted to 95-100% Proctor Density or 
Modified Proctor Density, it has a CBR (California Bearing 
Ratio) of 50 or greater.

Is CU-Structural Soil compatible with underground utilities? 

If underground utilities are encountered within the proposed 
rooting zone, CU-Structural Soil can conform to the backfill 
needed around utilities and can be easily installed. 

What is the recommended length and width for CU-
Structural Soil installation? 

There is no established minimum. However, CU-Structural 
Soil was designed to go under the entire pavement area. This 
homogeneity would ensure uniform engineering characteristics 
below the pavement, particularly in regard to frost heaving 
and drainage. Ideally, the installation should focus on a whole 
sidewalk section from building face to curb, potentially for a 
whole block. If it is impossible to use the entire sidewalk area 
using CU-Structural Soil, it can be placed in a 5- to 8-feet-wide 
trench parallel to the curb.

Should CU-Structural Soil be used in a tree pit if it is not 
placed below the surrounding pavement? 

This is the wrong use of this material. The success that we’ve 
seen with CU-Structural Soil is due the large soil volume that 
the roots can grow into. CU-Structural Soil was designed 
to be used where soil compaction is required, such as under 
sidewalks, parking lots, medians, plazas, and low-access roads. 

These Acer campestre have grown for nine years in a trench of 
CU-Structural Soil overlaid with un-mortared concrete pavers. 
Although when these trees were planted, we only used 15” of 
CU-Structural Soil in a continuous trench under the brick pavers, 
we now believe that 24” should be the minimum depth of struc-
tural soil, appropriate for smaller trees, while 36” is preferable in 
order to maximize rooting space and water availability.

After testing this soil in controlled experimental sites at Cornell, 
we were ready to begin using it in installations. We also decided 
that we needed to patent the material to ensure its quality 
control. As we were developing CU-Structural Soil, we often 
spoke about it at conferences so that several people decided 
to try it for themselves. Often during these attempts the user 
would change the proportions of soil to stone by adding more 
soil than we specified. In doing this, stone did not touch stone, 
because stones were pushed apart by too much soil. When that 
mixture was compacted, the stone lattice would not occur and 
the end result was compacted stony soil. These mixes were also 
called “structural soil,” yet they had nothing to do with the care-
fully researched proportions we had developed. Therefore we 
decided to patent our structural soil as CU-Structural Soil® in 
1998 (U.S. Patent # 5,849,069). Cornell University owns the 
patent and Amereq, Inc. (www.amereq.com) is the licensee who 
sublicenses it all over the U.S. and Canada. There are other 
structural soils; however, only CU-Structural Soil has over a 
decade of research and hundreds of installations.

There are now 71 licensed producers of CU-Structural Soil in 
the U.S. and Canada and over 500 installations, from Quebec to 
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important to water the newly planted tree as would be expected 
in any soil. 

Can you store large quantities of CU-Structural Soil? 

CU-Structural Soil is produced by licensed producers and is pref-
erably not stockpiled. It is mixed as necessary and should be deliv-
ered and installed in a timely manner. If any stockpiling is required, 
protection from rain and contamination should be provided. 

Can CU-Structural Soil be utilized around existing trees? 

There are several instances where CU-Structural Soil was uti-
lized adjacent to existing trees. It appears that if few tree roots 
are damaged during the installation, the trees continue to grow 
well. Research is currently underway to investigate this issue. 

Has CU-Structural Soil been used to mitigate storm water 
runoff?

Through the efforts of Ted Haffner, graduate student at Cornell, 
and Ithaca City Forester Andy Hillman, we created a parking 
lot in Ithaca that combined porous asphalt and CU-Structural 
Soil. This parking lot reduces or eliminates surface run-off and 
allows trees to grow within it. The porosity of CU-Structural 
Soil after compaction is about 26%. Moreover, of that porosity, 
about 31% are large pores that determine water infiltration.

The infiltration rate of water through porous asphalt into 
CU-Structural Soil is greater than 24” per hour. Conventional 
loamy soil compacted to engineers’ specifications for pavement 
installation has only about 2% large pores and 0.5 inches water 
infiltration per hour. A 24” base of CU-Structural Soil under a 
porous asphalt parking lot can accommodate 6” of rainfall in 24 
hours within its pores. The water will then seep back into the 
ground water over time.

Can turf be grown on CU-Structural Soil?

Trials at Cornell University have shown that tall fescue grows 
well on compacted CU-Structural Soil and is wear tolerant. Sod 
installation or seed with cellulose mulch works well when laid 
directly on the compacted CU-Structural Soil. Irrigation needs 
to be applied in both installations to establish the turf and can 
be subsequently eliminated where turf can be grown without 
irrigation.

We are continuing to work on CU-Structural Soil. Given the need 
for trees within heavily urbanized paved areas and the require-
ments for compacting the soil under pavement, CU-Structural 
Soil is a proven, viable option to help green our cities.  

Nina Bassuk

Professor, Urban Horticulture Institute

Department of Horticulture

134A Plant Science Building

Cornell University

Ithaca, New York 14853

nlb2@cornell.edu

www.hort.cornell.edu/uhi

Where soils are not required to be compacted, a good, well 
draining soil should be used. 

Won’t the soil migrate down through a CU-Structural Soil 
profile after installation? 

The excavation of a seven-year-old installation did not show 
any aggregate migration. The pores between stones in CU-
Structural Soil are mostly filled with soil so there are few empty 
spaces for soil to migrate to. 

Does hydrogel break down over time? 

Over a long period of time, the soluble salts from which the 
hydrogel was produced, i.e. potassium (from potassium hydrox-
ide) and ammoniacal nitrogen (from acrylamide) are released. 
The inert hydrogel becomes a very minimum part of the soil 
system. Beyond that, we believe that colonizing roots and other 
organisms will, over time, replace the spatial and tackifying roles 
of the hydrogel. Research on this subject is ongoing. 

What happens when roots expand in CU-Structural Soil? 

There will come a time when larger buttress roots will likely 
displace the stone, but if the roots were, as we have observed, 
deep down in the profile, the pressure they generate during 
expansion would be spread over a larger surface area. We have 
seen roots move around the stone and actually surround and 
encapsulate some stones in older installations, rather than dis-
place the stones. 

Is CU-Structural Soil susceptible to frost heave? 

This topic has not been rigorously tested, but we have not 
observed frost heave damage in the Ithaca, New York installa-
tions. Based on drainage testing and swell data on this extremely 
porous system, CU-Structural Soil appears quite stable. 

Can you add normal soil in the tree pit and CU-Structural 
Soil under the pavement? 

If the tree pit is sufficiently large, greater than 5 feet x 5 feet, 
and the opening unpaved, a conventional soil should be used in 
the open tree pit surrounding the root ball with CU-Structural 
Soil extending under the pavement. The available water in CU-
Structural Soil is approximately 7%. Using a good sandy loam 
or well-structured loam in the tree pit opening will provide 
more moisture.

What type of trees should be grown in CU-Structural Soil?

Depending on the stone type and subsequent soil pH, moderate 
to highly drought tolerant and alkaline soil tolerant trees should 
be used. In Ithaca, New York where we make CU-Structural 
Soil using limestone as the crushed gravel in the mix, we have 
had success with numerous trees. For more information see 
www.hort.cornell.edu/uhi/outreach/csc/index.html 

Can you use balled-and-burlapped, bare root, containerized 
or boxed trees in CU-Structural Soil? 

Trees from any production system can and have been used. It is 
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Submit your presentation proposal in Microsoft Word for-
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Web site. Only electronic submissions will be accepted.  
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CALL FOR PRESENTATIONS

® lessons learned, “how we did it” case studies, or appli-
cations of Municipal Forester Institute principles

® new research insights or on-the-ground application of 
research findings

® strategies for addressing emerging issues and trends

® practical and relevant methods for dealing with the 
critical issues facing urban forestry today

The Society of Municipal Arborists (SMA) will hold its 44th Annual Conference on October 12-15, 2008 in San 
Diego, California. SMA invites potential speakers to submit a presentation proposal to the SMA Education 
Committee for inclusion in the conference program. The theme of the 2008 SMA Annual Conference is 
“The Future of Urban Forestry—It’s More Than Trees.” Presentations addressing this theme, or subsets 
of this theme, are preferred, although presentations addressing other related municipal arboriculture 
and urban forestry topics are also welcome. SMA is looking for presentations that highlight examples of 
municipal arborists and urban foresters responding to the many challenges facing our profession today. 
SMA is looking for presentations that share:

® Proposal Form: Complete the presentation proposal 
form that can found on the SMA Web site, www.
urban-forestry.com. Include all pertinent information 
about yourself and any co-presenter. Be sure to fill 
out all the spaces on the forms.

® Learning Objective: All submissions must include 
a learning objective that conveys the presenter’s 
intent of what the attendees should learn from the 
presentation. When writing learning objectives use 
active verbs like: implement, evaluate, prepare, solve, 
identify, demonstrate, discuss. Avoid verbs like: know, 
understand, learn. 

® Session Format: Although PowerPoint presenta-
tions/lectures are common, please consider using 
other formats, such as panel discussions, role-play-
ing, etc. Describe the format of your presentation.

® Session Length: Please indicate the expected length 
of your presentation (30, 45, 60 minutes). SMA 
will try to allocate your session the requested num-
ber of minutes; however, due to space limitations 
and time constraints, we reserve the flexibility to 
change the length to fit the overall program.

PROPOSAL DETAILS

Presentations displaying outstanding qualities of innovation, leadership, and collaboration, or that 
address technical, financial, technological, and organizational challenges are appropriate, as are sessions 
related to the ISA Certified Arborist - Municipal Specialist domains.

USEFUL INFORMATION FOR POTENTIAL PRESENTERS

SUBMISSION PROCEDURE

® Conference speakers will be offered a 
discounted conference registration rate. 
Travel expenses are generally the respon-
sibility of the speaker; however, partial 
travel assistance may be available.

® Proposals are due no later than 
February 1, 2008. Successful pre-
senters accepted for the program 
will be notified by April 15, 2008, 
and the conference program will be 
announced on June 1, 2008.

® Please direct questions about the call for 
presentations to Paul Ries, Chair of the 
SMA Education Committee, at pries@odf.
state.or.us or (503) 945-7391. 


