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GOVERNANCE
Effective and inclusive
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and leadership : AND

CONNECTIVITY
: - Good transpaort services
“br:: : i:;:“x:ms and communication linking
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health and
other services
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THE KEY COMPONENTS OF SUSTAINABLE COMMUNITIES

WELL DESIGNED & BUILT
- housing

WELL RUN
- governance

_~~" areal sense of 01 l6es]

%, place, positive purpose citizens are

\ & local distinctiveness invelvedinall

| where buildings are | community decision-making

) not only attractive processes with the

but also safe & useful community, as a whole, 02

... lots of green & open | enjoying a sense of civic

spaces for peopleto | ya|ues, responsibility S——

spend timerelax & | g pride

ENVIRONMENTALLY
SENSITIVE
- environmental

actively
seeking to
minimize climate
change by encouraging
recycling, saving water &
responsible home building

creating & maintaining

WELL
CONNECTED
- transport

public transit and
B8 other transport facilities
PR JE A that mitigate dependence
on cars, promote safe
walking and cycling,
while assisting with ‘Q

i inter-com%
% gf
high quality & 03

accessible family

services including
childcare & a healthy
choice of available and
affordable community,
voluntary and private
services such as

retail & fresh
| foods
_~~ community spirit
~ where neighbors look

out for each other, are | 0 4

cleaner, safer &
greener
neigborhoods

community at large
have the opportunity to
make money & to achieve
a good quality of life ...
citizens are encouraged
to open local businesses,
create jobs for others & to
spend & invest locally

THRIVING

- economy WELL

SERVED
- services

of all ages,
race, sex and ability are
provided equal access to jobs,
services and education in the
community ... this all-
inclusive fairness becomes
a community norm and
expectancy

, welcome to join in with'
\ events & where there '\,
\ is a healthy respect for »

RideSharkez \ cemssne /) o1VE, INCLUSIVE
& SAFE

Multimodal Mobility Management it :
- social & cultural

FAIR FOR ALL
- equality

\ equals "
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PHOENIX, AZ
Lr) \O San Antonio, TX
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SEATTLE, WA
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GLOBAL GREEN USA

SUSTAINABLE NEIGHBORHOOD ASSESSMENTS
EPA BUILDING BLOCKS FOR SUSTAINABLE COMMUNITIES GRANT

https://www.globalgreen.org/blog/sustainable-neighborhood-assesments



https://www.globalgreen.org/blog/sustainable-neighborhood-assesments

LEED for Neightarhood Development: Project Assessment Checkls!
Neighbormood Pattem and Design
TOWN CENTER
CARY, NORTH CAROLINA

LEED for Neighborhood Develepment: Project Assessment Checkist
Green Infrastructure and Building
TOWN CENTER
CARY, NORTH CAROLINA

CARY, NC

|Legend

SUSTAINABLE NEIGHBORHOOD ASSESSMENT
Achleved
Does not exist/ NA Unkown
Exolicit support! no technical issues X INot Achieved
Lack of axplict suooort! minor technical issues Does not exist! NA

Oooosition! sianficant technical issues Explicit support! no technical issues

Lack of explicit support! minor technical Issues
Oopposition/ slanficant technical issues
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[Los 3dR sgional Planning Priority
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Technical feasibility

Market Sup port

riet Support
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B3

eguiatory Support
echnic al fe asibility

[Bassline Conditions
Loc alReglonal Planning Priosty

Nelghborhood Pattern and Desig

1 Walkable Streats- Principal Entries

F1  Walkable Streets- Bullding Height to Street Width Ratio
Fr Walkable Streets-Continuous Sidewalks

1 Walkable Streets-Garage and Service Bays

rz2 Compact Development

Green Infrastructure and Bulldings

1 Certified Green Building

P2  Minimum Building Energy Efficiency

#3  Minimum Bullding Water Efficiency

P4 Construction Activity Pollution Prevention

¢ 1 Certified Greon Buildings

¢z Bullding Energy Efficlency

<5 Building Water Efficiency

¢4 Water-Efficlent Landscaping

<5 Existing Bultding Use

C & Historic Rescurce Presacvation and Adaplive Reuse
C7 Minimized Site Disturbance in Design and Construction
c & Stormwater Management

€% Heat sland Reduction

G 10 Solar Orientation

<11 On-Site Renewable Energy Sources

< 12 District Heating and Cooling
M- < 13 Infrastructure Energy Efficlency
[ S ———
[T < Recycled Content in Infrastructure
m C 16 Solid Waste Management infrastructure
(TR 1] <7 uight Poliution Reduction

n

J“'w
LEED-ND

F3 Conmected and Open Community

C s Walkable Streets : Facades and Entries

Walkabile Streets: Ground-Level Use and Parking

C1c Walkable Streets:Design Speed for Safe Ped and Bike Travel

c1

o

C 10 Walkable Streets: Sldewalk Intrusions

c2 Compact Developmoent

C3 Mixed-Use Neighborhood Centers
C4 Mixed4ncome

C4 Diverse Communities

C* Reduced Parking Footprint

ce Street Network

W

C7 Transit Facilitles

ct Transportation D d Managemant
ce  Access to Civic and Public Spaces

C 10 Acoess to Recreation Facilities

C 11 Visitability and Universal Design

1z Commurity Outreach and Involvement
€13 Local Food Production

C ¢ Tree-Lined and Shaded Streets
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C 16 Neighborhood Schools
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CARY, NC

SUSTAINABLE NEIGHBORHOOD ASSESSMENT
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Sustainable Transportation

THE'GEOGRAPHY
OF TRANSPORT SYSTEMS

1. Sustainable Development & Transport

Geography of Transport Systems, Dr. Jean-Paul Rodrigue

https://transportgeography.org/?page id=5725

2. Sustainable Transportation

American Society of Landscape Architects

https://www.asla.org/sustainabletransportation.aspx

3. Transportation Sustainability Research Center

Univ. of California Berkeley

https://tsrc.berkeley.edu/

UNIVERSITY OF CALIFORNIA Berkeley

Transportation Sustainability
RESEARCH CENTER



https://transportgeography.org/?page_id=5725
https://www.asla.org/sustainabletransportation.aspx
https://tsrc.berkeley.edu/

e —

S——-
UNIVERSITY OF CALIFORNIA Berkeley %
ﬁ Transportation Sustainability \\: American Society of
’ RESEARCH CENTER %/ :
SIC === Landscape Architects

Sustainable Transportation (UC- Berkeley) Sustainable Transportation (ASLA)

1. Advanced Vehicles & Fuels 1. Transportation responsible for 30% of

2. Energy & Infrastructure greenhouse gas emissions

3. Future of Mobility 2. 40% of American adults are obese, those

4. Goods Movement most reliant on cars, most at risk

5. Mobility for Special Populations 3. Adverse impact of Interstate r.outes in cities
N mostly on vulnerable populations

6. Shared Mobility

4. Access to jobs, services and community is
too dependent on automobile ownership

5. Stormwater runoff water-quality issues
heavily influenced by automobile pollutants




Sustainable Development

—[ Sustainable Transportation ]—

| Modes | Infrastructures Operations |
Environment Economy Society
Llimate Lhange Materials and Energy Safety
.. Air quality Growth Health
—— Noise Emplayment listurbance
Land Use Pricing Access

Waste Lompetitiveness Equity



U.S. DEPARTMENT OF

ENERGY

/

Energy Efficiency &
Renewable Energy

VEHICLE TECHNOLOGIES OFFICE

Batteries, Charging, & Electric Vehicles
Energy Efficient Mobility Systems

Advanced Combustion Systems & Fuels

Lightweight & Propulsion Materials

Technology Integration
—

How Lithium-ion Batteries Work

Charge I:"a-‘s‘ﬂ-

EAED A ice of ENERGY EFFICIENCY
ENERGY & enewasie eneroy

Technology Partnership Other DOE Office of Energy
Agreement / Strategic Partnership Efficiency and Renewable Energy
Project Non-U.S. Department of $12.5M
Energy (DOE) Buildings

$54.6M $14.8M

Bioenergy
$50.8M

Other DOE
$38.2M Geothermal
-~ $§2.5M
Wind $410.4 Million Solar
$29.7M $57.8M
Site-wide Operations
328.3M Energy Systems
Hydrogen and Integration Facility
Fuel Cells $31.4M

Federal Energy Vehicles Facilities

$18.1M Management $23.5M | and Infrastructure
$5.0M Advanced $30.7M
Manufacturing Water
$3.5M $8.6M




7 Rules for Sustainable Communities ~ PM. Condon

1.

2.

—

Restore the street car city

Design an Interconnected street system

. Locate commercial services, transit & schools

within a 5-minute walk

. Locate good jobs close to affordable homes
. Provide a diversity of housing types
. Create a linked system of natural areas & parks

. Invest in lighter, greener, cheaper & smarter

infrastructure.

https://www.slideshare.net/IslandPress/seven-rules-for-sustainable-

communities-wash-dc-building-museum-2011

New ideas:

Streetcar City as crucial
to sustainability

Canada and US
comparisons prove
falsehoods

Integrating green
infrastructure is
possible at high density

We can cut carbon by
over 50% just by land
use changes alone.



https://www.slideshare.net/IslandPress/seven-rules-for-sustainable-communities-wash-dc-building-museum-2011
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_ _ Newman, Kenworthy’s 1989, revised 2006
Urban Design to Reduce Automobile Dependence

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.543.5452&rep=repl&type=pdf



http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.543.5452&rep=rep1&type=pdf

Does Mass Transit Help Low-Income Workers? — Cato Institute
https://www.cato.org/multimedia/cato-daily-podcast/does-mass-transit-help-low-income-workers

Transportation, Land Use & Freedom
https://www.libertarianism.org/media/free-thoughts/transportation-land-use-freedom

Zoning, Land-Use Planning, and Housing Affordability

https://www.cato.org/multimedia/cato-daily-podcast/zoning-land-use-planning-housing-affordability

A VIR Vet VRN

g
L
7
2
e
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https://www.cato.org/multimedia/cato-daily-podcast/does-mass-transit-help-low-income-workers
https://www.libertarianism.org/media/free-thoughts/transportation-land-use-freedom
https://www.cato.org/multimedia/cato-daily-podcast/zoning-land-use-planning-housing-affordability

History of US Transportation:

Role of Government, Innovation
Vehicles

https://visual.ly/community/infographic/transportation/history-transportation

https://www.infoplease.com/science-health/transportation/road

Railroads
http://www.trainhistory.net/railway-history/railroad-timeline/

Public Transit
http://www.trainhistory.net/railway-history/railroad-timeline/

Highways
http://www.greatachievements.org/?id=3786
https://www.transportation.gov/50/timeline



https://visual.ly/community/infographic/transportation/history-transportation
https://www.infoplease.com/science-health/transportation/road
http://www.trainhistory.net/railway-history/railroad-timeline/
http://www.trainhistory.net/railway-history/railroad-timeline/
http://www.greatachievements.org/?id=3786
https://www.transportation.gov/50/timeline
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Mode Choice — travel forecasting is used for:

1.

2
3.
4

Major transportation capital investment projects to evaluate competing modes
Transit service changes, which may encourage/discourage use of transit
Pricing policy analyses, which may discourage use of modes w/ increased prices

Long range forecasts, changes in demographics or travel conditions may alter relative worth
of different modes for some or all travelers;

Land use planning analyses, where changes in development patterns may make certain
modes more or less attractive relative to others.

For transit modes, other characteristics usually part of mode choice include:

e Walk access time R &
. .. QO
* Autoaccesstime i
nitial wait time Ew. Wﬁ
e Transfer wait time e I I
* Transfer travel time (e.g. walking between stops) S e ?Li"féé',' e i o

(n=19) (n=176)

[ Fa re Commute mode

Fig. 3. Variation in commute well-being by mode



Urban Travel Modes & Public Transit
 MaaS —Bike Share, Scooter Share, Ride Share, Car Share

 Auto - SOV, Taxi, Shuttle, Van Pool, HOV, HOT
e Light Rail (Street Car)

* Heavy rail

e Commuter rail

* People Mover Systems
* Local bus service

* Express bus service

e Paratransit service

e Busways (Bus Rapid Transit) First-Mile Last-Mile



Walkability, Bikeability, Active Living by Design

Complete Communities (video)
https://www.completecommunitiesde.org/planning/healthy-and-
livable/designing-walkable/

Walkability & Bikeability

*Walk Score dominates evaluation*

CDC Walkability Audit Too
https://www.cdc.gov/physicalactivity/worksite-
pa/pdf/walkability audit tool.pdf

San Francisco Bikeability & LOS

http://sustainablecities.weebly.com/uploads/1/2/3/3/12335040/
stanford sustainable cities bikeability report.pdf

Robert Woods Johnson Foundation
ttps://www.rwif.org/en/library/research/2011/10/active-living-by-
design.html
https://dirt.asla.org/2011/01/26/designing-for-active-living/

@ W Active Living by Design Community Partnerships
‘ 2003: Original $200,000/ 5 years — going into Y5

[ 2005: Healthy Eating Sites |

hapali

Louisville KY
“““““““““ ~{ 2005: NC HWTF

ccccccccccc

® Giando. FL
uuuuuuuuuu

|K2006: Kellogg Food & Fitness |<'\>> 2005: BCBS Minnesota & North Carolina



https://www.completecommunitiesde.org/planning/healthy-and-livable/designing-walkable/
https://www.cdc.gov/physicalactivity/worksite-pa/pdf/walkability_audit_tool.pdf
http://sustainablecities.weebly.com/uploads/1/2/3/3/12335040/stanford_sustainable_cities_bikeability_report.pdf
https://www.rwjf.org/en/library/research/2011/10/active-living-by-design.html
https://dirt.asla.org/2011/01/26/designing-for-active-living/

.. . Context Sensitive Solutions
Context Sensitive Solutions Definition:

Context sensitive solutions (CSS) is a collaborative, interdisciplinary approach that involves all stakeholders in
providing a transportation facility that fits its setting. This approach leads to preserving and enhancing scenic,
aesthetic, historic, community, and environmental resources, while improving or maintaining safety, mobility,

Fed era I H ig hway Ad m i N ist ratio n and infrastructure conditions.

. Principles:
https //WWth WwWa. d Ot.gOV/pIa nni ng/css/ These core principles apply to transportation processes, outcomes, and decision-making:

Strive toward a shared stakeholder vision to provide a basis for decisions.
Demonstrate a comprehensive understanding of contexts.

H Foster continuing communication and collaboration to achieve consensus.
CO m p I ete Co m m u n Itl es - Exercise flexibility and creativity to shape effective transportation solutions, while preserving and enhanc-
https://www.completecommunitiesde.org/planning/complet

ing community and natural environments.

‘Why does MaineDOT utilize CSS?
e-st reetS/ CSS / Transportation facilities (highways, bridges, airports, walking trails, intermodal facilities, etc.) impact commu-
nities in ways beyond facilitating travel from one point to another. These facilities are integral components to
/ the regional landscape and as such construction or modifications to them could have positive or adverse im-
pacts. MaineDOT’s utilization of CSS is a dynamic process reflective of the uniqueness of different communi-
ties in Maine as well as features that may be exclusive of a specific transportation facility.

The CSS process leads to outcomes that:
Community Environmental Are in harmony with the community and preserve
the environmental, scenic, aesthetic, historic, and
natural resource values of the area.

Avre safe for all users.

Solve problems that are agreed upon by a range of
stakeholders.

Meet or exceed the expectations of both designers
and stakeholders, thereby adding lasting value to the
community, the environment, and the transportation
system.

Demonstrate effective and efficient use of resources
(people, time, budget, etc.) among all parties.

Usability

For more information:
Www.contextsensitivesolutions.org

www.fhwa.dot.gov
http://www.fhwa.dot.qgov/safetealu/

Multimodalism

WWW.Nepa.gov
http://www.maine.gov/mdot/planning-documents/stpa/index.htm



https://www.fhwa.dot.gov/planning/css/
https://www.completecommunitiesde.org/planning/complete-streets/css/

/

Energy consumption & greenhouse gas emission

/

Shares of total U.5. energy consumption by end-use sectors,

2017
Total = 7.7 quadrillion British thermal wunits

Maote: Sum of ndividual percentages may nod equal 100 becawse of independent rounding i ]
Souree: U5, Energy Information Adminiration, Monthly Enargy Review, Tabie 2.1, e a

dgrd 2018, preliminary data

Energy ption in the transp ion sector (1949.2014)

o
quadrillion Btu cla

30 electricity

biomass

25 natural gas

20

petroleum

0
1949 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014

U.S. transportation energy
sources/fuels, 2018

other?®

natural gas

39, biofuels
0

5%
" Based on energy content
2Motor gasoline and aviation gas; excludes ethanol

3%

*Includes residual fuel oil, lubricants, hydrocarbon gas liquids (mostly propane),

and electricity (includes electrical system energy losses).

Note: Sum of individual components may not equal 100% because of

independent rounding.

-
cia

Source: U.S. Energy Information Administration, Monthly
Energy Review, Tables 2.5, 3.8c, and 10.2b, April 2019,

preliminary data



Energy consumption & greenhouse gas emission

Total U.S. Greenhouse Gas Emissions
by Sector with Electricity Distributed

Commercial Aircraft,

7%
Other, 5%

Residential

. and
Rail, 2% Commercial

. Transportation 31%

- Ships or Boats, 2% 29%
Motorcycle or Bus, Industry
1% 30%

Transportation Mobility Share of Carbon Footprint

U.S. Environmental Protection Agency (2019). Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2017
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