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Roadway Design

Successes &
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Policy/Research
New Approaches
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in Designing Major Urban Thoroughfares

l Context Sensitive Solutions
for Walkable Communities
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Complete the Streets!




Photo: Marcy Mclnelly, SERA/Urbsworks

Pillars of
Sustainable

Street Design

Mobility
Ecology

Community




Green Streets

Innovative Solutions
for Stormwater and
Stream Crossings
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Key Ingredients

Citizen Political
Engagement Support

Management



— Inventories and Plans
— Ordinances
— Training
— Communication
e Challenges
— Funding for tree care
— Increasing diversity

— Matching tree to function & , &8\ i v AR i'
site it LR R S TRATNERRAN
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— Space for trees



Citizen Engagement

e Successes @he @regonmn

Value of trees Portland-area communities look to
NGOs strengthen 'green infrastructure’
Street t!ees gain stature as awareness of their air-cleaning, water-absorhing and
VO].unt e er S aesthetic hbenefits grows
* Challenges ROBMFRANZEN

The Oregonian Staff

D Relsted Documents (POFY

Engaging youth
Social equity
Attitudes about
trees & nature
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Protection Plans
— Stormwater Credits

— Healthy Commum u
Design

— ARRA funds
e Challenges

— Sustaining TPIs :
. o Trees planted per year Misii
— Integrating policy | #a== , .w :m
= 5l 31 " 235000

— Trees as solar W oW G 3s
biotechnology
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Designing Tree-lined

Roadways

ONE INCH EQUALS TEN FEET.

| o oreossaoss| [ G aaesteD CROSS SECTIONS OF PLEASURE DRIVES | MARIAD BARTIOONN

SAINT LOUIS MISSOUR!

SINGLE EOAS%'P{AYSBOULEVARDS
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A BUILDING SET BACK OF 30FEET OR MORE ADDS | NN THE FOUR LINE BOULEVARD CAN BE REDUCED TO
GREATLY TO THE DIGNITY OF THE STREET - PROPER p—l Ly gt p— A MINIMUM OF 8OFEET IF NECESSARY BUT THIS WIDTH
TREE PLANTING WILL GIVE IT CHARACTER. S — W —5—6-5+675~  [DES NOT PROVIDE FOR A FIRSFQASS TREE PLANTING

EIGHT LINES

SIX LINES

FOUR LINES

DOUBLE ROADWAY BOULEYARDS
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THE CENTER STRIP
OF DOUBLE ROADWAY
BOULEVARDS SHOULD
BE GENEROUS.
A THOROUGHFARE
OF THIS TYPE SHOULD
NOT BE LESS THAN
100 FEET Wipg
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e Roots cut with street and ‘
sidewalk development

 Elms “too big”

e Began removals of trees: 35-
S0 ft spacing

— (until $$ ran out)



Larger tree = greater benefits for longer period



more trees
Smaller the space,
higher mortality

Smaller space,
poorer condition
(94% lawn trees in

fair or better; only
79% strip)

More replacement













Development and Retrofit

36" HiGH

_ PICKET FENCE ORAY

= T T IN FRONT YARD
| 1e* oFF waLk

- STEPS + HANDRAIL
ORAY TO
ENCHROACH 4

SWK'  PLT PKG | TRAVEL "(.LTRAVEL PKG PLT " SWK

13 32 13

58°

. TYPICAL 2 WAY RESIDENTIAL STREET

58 STREET SECTION (CITY OF SACRAMENTO IS 53- 6' PLT, 6.5 PKG)
NOT TO SCALE
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Actual Two-Way Streets

N
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PKG ~ TRAVEL q_ TRAVEL 7 PKG

TOTAL STREET WIDTH 32'

Planting strip

Section Tree

Neighborhood
J T Rl DBH  Height

Curtis Park Donner, N side 3 33 5 % 24 41
Curtis Park Portola 4 5 22 43
Land Park 5th 17th and 19th 9 30 9 25 49
McKinley D 33rd and Alhambra 19 15 3 15 19 30

McKinley 37th Hand F 21 5 31 5 21 26 54
Oak Park 1st Ave 34th and 35th 125 9.5 49 95 125 14 28
East Sacramento 38th Folsom and R 365 7.5 37/58 7.5 365 34 68

Fig. 1—"Typical” treescape conditions for the studied streets with planting strips. Drawing, including tree height, crown, and diameter, is to scale and
w rep ts a potential future jo that can be d with di i on existing streets







Presidio Ecology and Design Charette, 2008
EDAW | AECOM  Project Director: Alexander Felson

Project Approach in
heir Respective Fields

evaluation construction | post-occupancy

evaluation construction post-occupancy
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Greenprint

Regional Initiative

22 cities
Six counties

Double the

region’s canopy

5 million trees
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A REGIONAL URBAN.
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Fall 2000
SACRAMENTO

FOUNDATION

. Telling the 'étory
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City Street &LPark Trees Fail to Keep

 TREES/ CAPITA

.56
.58

Pace with Population Growth®
YEAR POPULATION ' SQ.MILES = TREES
1940 106,000 14 60,000
1955 170,000 38 100,000
1995 394,000 m 155,000

.39

Annual Environmental Be
Sacramento’s Urban Forest”

Annl_lalhweﬁt Total Value -

157 GWh
1,603 Tons
334,400 Tons

Total Benefits $50.5 million

* * Average

Annual
Benefit Tree

$8.41
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Heat Island Mitigation

SHADE COVER ADDS VALUE TO OUR REGION

Building an urban forest agenda b ) izing th otal role
of canopy cover in the development
of our communities. The Greenprint
¢ Pt Sttty SHADE COVER
goal for our region based on the best — $ 10 5 5
b -
slable s MILLION

25%
=$75.3
MILLION

15% —

SHAD ER

MILLION

10

SHADE R

=$30.1
MILLION




Urban Forests for Clean
Air Project

e Air quality effects of trees for SIP measure

Land cover- remote sensing

SUFES UFORE tree sample;
Land use- SACOG /counties

tree data 1-D meteorology and

BVOC emissions l
l l ¥

.. Gridded
Initial Control Data Control : Control
—™ : - — photochemica [—™
me asure collection Me asure rev 1 i Measure rev 2
Il modeling

| |

Monitoring and Monitoring and

verification venification rev 1




i ;ﬁ;ié‘fi.: e Land Use & Cover
HEE Current land use-
counties & SACOG

Future land use
modeled

Current land cover

Er e e e P from QUICkBlrd
ELiEEe e imagery
Future land cover

Canopy Coverage | 009-0.15 [ ] 0.4-048 f(LU, tree

Veg | 016-022 [ | 049-059 -
. |o-003 I 023-03 [l o6-072 populatlon model

1 0.04-0.08 I |o031-039 [ 0.73-0.92




BVOC Emissions
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= Remaining
me Beplacement- current mix
= Replacement- Scenario mix

=—=Tptal emizsions

Changing species mix of replacement trees only

Total emissions f(mortality, average tree age)

Scenario mix 6% of all replacement trees
0.3 tpd reduction in 2018 (0.18 tpd allowed)



Comprehensive Net Benefit Modeling

Vegetation *
Structure
Tree locations Climate

Canopy Cover Solar radiation +
Leaf Area Air temperature
Biomass Wind speed Air Quality Stormwater
Growth Precipitation Data Runoff
Mortality NO,, SO, Interception

Diversity - O.. PM
Health Building 3 10

. Data | Aesthetics and
Site + other Benefits

Energy
heating
cooling

Dry
Deposition

Fire-safe
Yv Landscapes

Emission BVOCs

Sequestration Factors j Isoprenes

Monoterpenes Pavement
+ . Durability

cO?2 rel q Avoided
recase Emissions Air Quality

ro&rg:r? iz)sts Oz, NOX. mprovement
prog SOx, O3, PM;,

-

Structure Energy & CO, Air Quality Hydrology/Fire/other




FOUNDING SPONSORS ; A PROGRAM OF IN PARTNERSHIP WITH
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25 i NeighborWoods Indianapolis
beawriful '™ b
Center Township “Hot Spots”
The goal of this research was to identify Results: B RARTUERD.
priority areas in Indianapolis where trees aE Based on this research,
can meet critical environmental and - Ps b . fthereis clearly a need for o
hiifaan Racds: Y, mra i I ¥ more trees in Indianapalis. “Firrovmson
Methods: ' : Yellow and orange areas |
Methods:
Areas were evaluated based on the ; i ' = meet more than half of the *’_
following criteria: — P !ﬁ ' Y 2 o criteria. Red areas meet all A INDIANAPOLIS
= L . : FOUNDATION
) 3 criteria. LQLNDA
« Lower than average incom o h - TR R
S AT ag m ; - 7 Six areas (circled) were %
+ Higher than average crime rates £ ' : identified by researchers as
* Residential areas : : examples of “hot spots” in
« Air quality concerns (based on as <~rq H S ﬂ critical need of trees.
pruf-un?l’fy to industrial and auto 2 ~ . st Kt N o
emissions), - P4 4 Plant 100,000 trees over XY
= Higher than average pediatric asthma F 2 the next ten years, with ‘?‘X‘AET
rates v A . - Eg emphasis on “hot spot” B/ S
» Higher than average surface * [ HE s o d neighborhoods. indimApolle. Barden Gt
temperature p—y e . i :‘:";:“
« Lower than average tree cover ) . f;gf;rg: provided ;Fé : Shell Gl Gampany
= Water quality concerns (based on s - Lt i "
mounts of impergi'?"lis surfaces) E:?::i:.',:, Pediatric Asthma i Auto Emissions m:sfr:uh:f

Madian household

Income. mile (adull and regidential ahawn in
Darker colors indicate 1venie] it

higher income Darker colors indcate

tigher crime dansity
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Within ¥ mile (red)

ETTUSSION 5085
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hospitalization rates per

100,000 children ages 5-

14 Highest temperatures
(red]

Above average rabes
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=npr & Blueprin ﬁ}'h L
e Multi-service ecosystem markets
 New policy objectives /measures

 Performance Metrics & Models

 Net effects, atffordable models
* ROW Design Guidelines & Specs

e Standardized LCA, economics

« Monitoring Case Studies



e Monitoring

e Wash-off & bioremediation

* ROW & Urban Forest Design

 Porous pavements, soils, roots, utilities
e Pavements, climate, shade, AQ
e Trees, safety, walkability, health

e Barriers and Incentives



K Agenq@ &a
Developers

e Consultants &
Staff

e General Public

Urban Environmenial PoIIu’rlon W

Overcoming Obstacles to Sustainability and Quality of Life
20 - 23 June 2010 - Boston, USA




Advantage
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Urban
Advantage



-50% of built-a" 5=
environment we will
see in 2025 did not
exist in 2000 (Nelson,
2005)

More evidence to drive

policy

More collaboration
More communication
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