Design Solutions for Sustainable
Streets & Roadsides

a presentation to

David Bloniarz

USDA Forest Service

Ambherst, MA

August 2, 2017 dbloniarz@fs.fed.us



Design Solutions for Sustainable
Streets & Roadsides

WWW.unri.org/research-documents

David Bloniarz
USDA Forest Service
Ambherst, MA
dbloniarz@fs.fed.us



Topics for today’s presentation

- Tree values

- Design as a process
- Trees as design and landscape elements
- Constraints in urbanized landscapes

- Streetscape scenarios

- A few solutions




Urban design to encourage tree canopy

B Trees often grow
pootly in urban areas
for a variety of
reasons.

B Poor design is often
one of those reasons.



-

=ik}

f i ‘”'"
-

1
S

e,
Rt
|

i

it
i

)
U
U
b
i
)
Q
=
=
2
)
b
= w
3 Ik
c
S
2
U
R—
oF
Q
U
o
2
U
o




-

=i

Il
iT

g

ithout trees

1]

I

f
S

L)

ities w
L

it
i

v_

@
i
-
q]
2
2
oF
Q
U
o
2
U
o




Few people want cities without trees
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Few people want cities without trees

B A city without trees is
hotter in summer,
receives less rainfall, has
oreater runott following
storms, has fewer
shoppers, and is not
inviting



Urban Heat Island



Impact of Stormwater & Impervious Area




The Urban Storm Hydrograph
Greater Peaks &V olume

Urban vs Forested
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Poor design leads to failure

B Trees struggle unless spaces
are designed appropriately

B When lots of money is
thrown at tree projects
without guidance from
knowledgeable professionals,
waste occurs and no one wins
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Good design leads to success

B Trees thrive when good designs are executed propetly

B Healthy trees increase property value, intercept air pollutants, buffer
temperatures, reduce wind speed, cool the city, reduce runoff from
storms, encourage people to visit and spend money at shops, and
create a more inviting community
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Good design leads to increased
value - economic & environmental
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Good design must be realistic
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Good design is contextual



Good design shapes the community



Good design should be comprehensive



Good design can provide vision



Principles of Design

Unity
Balance
Transition
Proportion
Rhythm
Repetition
Simplicity
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Principles of Science

B Horticulture
m Plant needs
B Insect and diseases
m Hardiness zones
B Physiological Constraints

B Engineering
®m Materials
® Methods
B Soils and drainage
B Irrigation systems



Trees as Landscape Elements
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Trees as Landscape Elements

el

Ciliate

with fine hairs

Denticulate
with fine dentition

Lobate

indented, but not to midline

Sinuate
with wave-like indentations

Crenate
with rounded teeth

Doubly Serrate

serrate with sub-teeth

Serrate
teeth forward-pointing

Spiny
with sharp stiff points

Dentate
with symmetrical teeth

Entire
even, smooth throughout

Serrulate
with fine serration

Undulate

widely wavy

Design Principles
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Trees as Landscape Elements

STOP SIGN - at least 30" from trunk

BUS STOP - no trees at curb ;
but trees can be set back in sidewalk o

TREE SPACING
20" to 30" apart depending

VAULTS - no trees between vault & curb on species

HYDRANT - at least 5' from trunk

CANOPY - do not plant new trees under overhead [
branches of adjacent trees

MEDIAN - at least 8' wide for new and replacement trees m \\ |

CURB CUT - at least 7' from trunk

ENTRY - Tree trunk not in front of \7/'
entry doors or stairs

STREET SIGN - at least 6" from trunk

SIDEWALK - at least 39" wide from back of tree bed to
wall or fence

STREET LIGHT - at least 25" from trunk

UNDERGROUND UTILITIES
- Gas & Electric at least 2' from edge of tree bed
- Water Pipe or Valve at least 2 from trunk ”
- Oil Fill Pipe at least 4’ from edge of tree bed ~

CURB OF INTERSECTION - at least 40" from trunk
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Streetscape design considerations
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Underground Utilities
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Streetscape design considerations

Tree Roots
& Soil
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Streetscape design considerations

CRITICAL ROOT ZONE

DBH = Diameter of trunk at
4.5 feet above ground
1]

D
R
I
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—— 25feet — £ this tree’s DBH is
extend out ! 20 inches then the
2 to 3 time CRITICAL ROOT ZONE E critical root and
the dripline. AND TREE 1 tree protection

PROTECTION ZONE ! zone is a 25 foot

! area (radius)
Extends out from the trunk to the ¥ around the free’s

dripline, or to a distance of 1.25 | trunk
per inch DBH, whichever is great- i
er.
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Consider These Alternatives

* Proper species selection, so that only trees that will not
interfere with wires, building and other infrastructure.

* Setback planting appropriate species and shape
* Planting trees in locations within the right of way other

than directly below the wires — bump out and terrace
plantings.
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Space — Tree Species Match



Space — Tree Species Match
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