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Foreword
I

THIS BOOK IS NOT a silver bullet. It does not offer the magic shot that cannot
miss—and for that we must be grateful.

Steve Coyle takes urbanism very seriously indeed. He and his colleagues do
not underestimate the patient and skillful work that must be done to recover our
lost cities and their dismal suburbs, and by so doing salvage what remains of our
natural areas. It is the distinct absence of shortcuts that gives me confidence that
the advice provided here will actually be effective.

The lifestyle of the American middle class—how we occupy our land, how
we circulate, and how large we live—defies easy solutions. We endure brutal com-
mutes and drive even short distances. To buy petroleum we have effectively shov-
eled overseas the accumulated wealth of three centuries, the only permanent result
being the impoverishment of our citizens and the polluting of our environment. We
have mitigated for the absence of neighborhood and public realm by building re-
tirement villages and Disney Worlds. What good are silver bullets against this mon-
strous stupidity?

Despite generous allocations of hope, money and political will, most cities and
their surrounding countryside have declined. Conventional wisdom assumes causes
that range from misgovernment to disinvestment, inattention, and incapacity for
vision to just plain bad luck. Not so! Generations of professional consultants offered
their very inventive ideas and too often, alas, their plans were implemented. Recent
American planning is not the conventional historiography of a sequence of planners
intelligent proposals that were tragically ignored. Actually, it consists of the dutiful
implementation of their simpleminded recommendations. The people and the gov-
ernment did their job—it was the planners who failed them.

To explain my aversion to any simplistic proposal, it is enough to list the
catastrophic sequence of ideas that has constituted remedial urbanism for the past
seven decades. Most of these have proven to be either duds mercifully forgotten or
spectacular backfires, the consequences of which are still quite visibly undermining
our society.

Chronologically the first and also the worst was the imposition of single-use
zoning: the notion that the separation of the places where we dwell from those
where we shop and those where we work was necessary. The resultant cartoon of
urbanism requires an immense amount of public subsidy to provide the roads and
services and an even larger amount of private capital to assure that every adult has
an automobile and its fuel. Nothing has ever equaled zoning in idiocy, but there are
close contenders. Among these was the rather large mistake of rerouting of the in-
terstate system through the cities, in defiance of President Eisenhower's conception
that high-speed highways should skirt the urban areas. Each highway extension



reamed out the delicate urban fabric, eased the escape into the suburbs, and spread
dependence on the automobile.

Then, close upon that mistake came the HUD program that demolished and
replaced “slum” neighborhoods with superblocks of town houses and high-rises
and the promise of “greenery, light and air.” The resulting social damage is nearly
incalculable. Then, apparently to raise our spirits and distract us from things going
wrong, along came the festive space needles topped by rotating restaurants (now
usually closed); then came the sports stadiums, many now obsolescent, the hulking
convention centers and dont forget the aquariums, all of which are still losing mon-
ey today. There were also the trashy public plazas and river walks, empty except
during the festivals that artificially induce attendance. The "pedestrianized” main
streets that emulate suburban malls, of which almost two hundred desiccated their
shops and have already been ripped out. There then came the defeatist secessions
from the inner city: the indoor “Rouse” malls, today depressingly downmarket and
the equally dowdy underground passages and elevated bridges, now used only un-
der threat of climatic extremes. Even the ultimate silver bullets, the Olympics and
the World's Fairs, would now be utterly forgotten but for the lingering physical and
financial holes that are their legacy to the host cities.

But what about the “Bilbao Effect,” that famous attempt to recreate the Gug-
genheim Museum that put that unknown Spanish City on the map? Unknown to
whom? Only to those ignorant of Spain. The charlatans who still propose “starchi-
tecture” always fail to point out that Bilbao was already a very livable, prosperous,
sophisticated and beautiful city before the Guggenheim landed. The building did
alert the world to the fact, but that is all it did. A new “Bilbao” in, say, dismal Phoe-
nix, would have had no effect at all. Most subsequent “Bilbaos” have not lived up
to their billing as “catalytic projects.” A good city supports a cultural institution and
not vice-versa. Even small benevolent interventions like the now popular subsi-
dized "artist's housing” do little beyond putting roofs over the artists’ heads.

The same goes for ubiquitous “open space” projects—the current darling
High Line in New York attracted pedestrians not alone for its terrific design, but
because it is embedded in the superb and affluent urban fabric of Manhattan. Else-
where, scores of highly designed new parks stand quasi-abandoned because of the
lack of supporting urban context.

The effect of such projects on their cities has been no greater than the ancient
cave paintings of antelopes on the next day's hunt.

But enough wishful thinking! Enough pushing silver bullets on hopeful
municipalities! Wherever planning has succeeded, it has involved the patient re-
weaving of the urban fabric into whole cloth: socially, physically, economically,
and administratively. That is what makes the difference, and that is precisely
what this book is about.

ANDRES DUANY

viii Foreword
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Introduction
-

How to Use this Book

This book explains how to develop and implement an action plan to make your
neighborhood, community, or region more environmentally and economically
healthy, habitable, and resilient. The book introduces two basic development pat-
terns and supportive systems that constitute our built environment, and describes
their features, benefits, drawbacks, and performance characteristics.

The built environment—villages, towns, cities, counties, and townships—includes
seven essential supporting systems:

Transportation—mobility of people, goods, and services
Energy—community and building electrical power

Water—supply, waste, and stormwater

Natural Environment—biological resources and landscapes

Food Production/Agriculture—urban/urban edge cultivation and production

Solid Waste—garbage, refuse, and sludge

Moo e RN

Economic—industries, jobs, and financing

The Action Plan

From the built environment through each supporting system, we describe the
people and processes necessary for moving from low-performance, high-carbon
places and supporting systems to the high-performance, low-carbon models. We
instruct you on creating, refining, and implementing an actionable plan—a set

of policies, programs, codes, projects, best practices, technologies, and tools. We
identify the people and other resources necessary to create and activate the plans
with an involved public. This customizable process enables you and your com-
munity to assemble a planning team; research and assess your current state of
sustainability,! both collectively and by each individual element; set timely and
measurable performance goals and objectives for each; and propose, evaluate,
and select the best methods before launching an implementation plan and moni-
toring its results. With this process, the plan will be reflective of and supported by
the community.

1. Achieving full dependency on, and maintaining the health of renewable resources—biological,
land, water, air, energy, and people—indefinitely.

Xi



We use the following steps to organize these strategies:
. Define the Project Type

. Determine the Means

. Prepare the Team

. Select the Tools

. Prepare the Place

. Prepare the People

. Develop Goals, Objectives, and Performance Metrics

. Develop the Strategies

© 0 N O s W N =

. Develop the Action Plan

—
(=}

. Implement the Action Plan

—
—

.Funding, Policy, and Technical Resources

Chapter Organization

Each chapter includes detailed approaches, methodologies, strategies, or interven-
tions consistent with each chapter's theme, followed by a set of concise actions that
describe specific strategies, programs, and best practices; its features, performance
expectations, benefits, rewards, risks and drawbacks; first and lifecycle costs; and
propensity for support or resistance to adoption and implementation.

A Synthesized Approach

Virtually every city and county across the country will, sooner or later, need to plan
for its sustainable future or its very economic, environmental, and social survival.
As one approach, this book will assist jurisdictions, large or small, to plan for eco-
nomic, environmental, and energy resiliency, health, and appropriate self-suffi-
ciency by informing and instructing. By targeting those responsible for directing,
advising, planning, managing, implementing, and monitoring sustainable policies,
strategies, programs, and actions, the book will enable jurisdictions to assess their
current state of sustainability; set timely performance goals and metrics; propose,
evaluate, and prioritize or select appropriate measures; and produce implementable
action plans, reflective of and supported by the larger community.

xii Introduction



Figure 1-1

The City of Santa
Barbara, from its 1786
Mission dedication
and acquisition by the
United States in 1846,
remains a vital center
of education, tourism,
technology, health care,
finance, agriculture,
manufacturing, and
local government.
Katie O’Reilly-Rogers

Chapter 1

The Built Environment and Its
Supporting Systems

Defining the Built Environment

Stephen J. Coyle, AIA, LEED
Town-Green, Townworks + DPZ

The built environment consists of the physical structures and organization patterns of build-
ings, blocks, neighborhoods, villages, towns, cities, and regions. The built environment requires
the support of each of the seven essential systems of physical infrastructure, resources, and op-
erational components essential to the survival and health of each place.




Defining the Supporting Systems

The supporting systems consist of the following:
e Transportation

The technologies, infrastructure, and vehicles that comprise the system
responsible for the circulation or mobility of people, goods, and services

® Energy
The system for the design, management, and supply of energy sources
required to power devices, equipment, industries, buildings, infrastructure,
and communities, and includes its generation, storage, conveyance,
conservation, and efficiency

o Water

The technological and infrastructure system that supplies, treats, and conveys
potable water; collects, treats, and disposes and/or recycles wastewater; and
collects, treats, and discharges and/or recycles stormwater from regional
watershed to the plumbing system

e Natural Environment

The ecosystem of biological resources, landscapes, habitat, and other
natural resources providing a continuous state of environmental health and
sustenance

e Food Production/Agriculture

The system that plans and manages the community food supply produced by
local and regional agricultural, ranching, and forestry sources

® Solid Waste

The technologies, facilities, and vehicles that comprise the system that
collects, treats, disposes of and/or recycles residential, commercial,
industrial, and institutional waste

e Economic

The economic system that supports the health, maintenance, and survival
of the built environment, defined in this context as the economic strategies,
policies, programs, and activities administered in support of the other
systems

2 The Built Environment and Its Supporting Systems



The Two Fundamental Types of Built
Environments

Across the country, our built environments are generally composed or organized in
two fundamentally different ways.

Sustainably designed communities serve multiple functions—shelter, com-
merce, education, food production—within a walkable or drivable context. Their
resilience extends to adaptive and durable buildings accommodative of changing
uses to meet shifting market and societal demands. At risk or conventional commu-
nities provide multiple uses accessed by auto only. Single-use buildings confined
within single-use pods, subdivisions, or strips require replacement or significant
renovation in order to repurpose. The resilient and adaptable community was the
only type built through the first half of the twentieth century.

The conventional/high-carbon (CHC) community, also known as conven-
tional suburban development,! emerged in response to the gradual adoption of sep-
arated-use zoning, and the decline of mass transit and walking as mobility choices.
Over the last 60 years, this development type, fueled by cheap oil, flourished with
highway funding relying on a continuous supply of land to develop by building on
existing farmland, forests, and drainable swamps.

Figure 1-2

Sprawling Southern Beaufort County,
South Carolina, consumes land
through the broad separation of resi-
dential, commercial, and industrial
uses. Josh Martin, AICP, CNU3

The Two Fundamental Types of Built Environments 3



The CHC moniker should not be applied to the pedestrian-oriented, pre—
World War II suburbs; railroad, subway, and streetcar suburbs; the resort and even
industrial suburbs; the single-family house on a tree-lined street, with walkable
town center. Automobile dependency defines the CHC.

Resilient/Low-Carbon (RLC), or traditional city, town, and neighborhood de-
velopment,? describes historic settlement patterns that developed throughout the
United States from the eighteenth to the mid-twentieth century. RLC settlements
developed local commerce, managed available resources, exploited rail and water
access, adapted to population growth, and endured from Charleston, South Caro-
lina and Nashville, Indiana to Pacific Grove, California and Forest Grove, Oregon.
The RLC most often reflects a continuum or morphing of attributes, as communi-
ties outgrew or jumped beyond their original boundaries.

Traditional Neighborhood Development

=

> 4 >
—— 4l Office/

= ‘Mixed Use

29

Figure 1-3

A diagram of traditional neighborhood
development includes a fine-grain
network of connected streets, small
blocks, a mix of uses and graduated
densities from edge to center, access
to transit, and movement of goods.
John Massengale, Anglo-American
Suburb
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Conventional/High-Carbon Built Environments

CHC built environments consist primarily of segregated, low-density (less
than four dwelling units per acre), auto-oriented development. Typically orga-
nized into clusters of single-use buildings, the single-family residential pods,
higher-density apartment complexes, retail strip centers and malls, office and
industrial parks, and campus-type school sites are generally scaled to the size
and spacing of the local and regional thoroughfare system. The dendritic, or

Figure 1-4
branching, street system yields large “superblocks,” with the undevelopable A diagram of conventional suburban
land or left over property set aside for park land or the “"open space” required development, bisected by a highway

by regulations or demanded by the public. and arterial roadway, which separates
and segregates land uses except for

Places that exhibit the following development patterns and qualities are the old neighborhood area at lower
typical of CHC: right. Daniel Dunigan

Conventional Suburban Development
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URBANIZATION OR DEVELOPMENT PATTERN

Dispersed, Uncontained Growth: Predominately auto-oriented urbanization lacking
clearly defined boundaries between the built and natural environments

CIRCULATION PATTERN

Automobile-Oriented: Dendritic, or hierarchical, branched transportation patterns of
highways, arterials, collectors, and local streets designed, scaled, and managed pri-
marily around motor vehicles, with minimal pedestrian, bike, and transit amenities

6 The Built Environment and Its Supporting Systems

Figure 1-5

The “Edge City” of Oak Brook, Illinois,
incorporated as a Village in 1958,
represents the suburban development
patterns that emerged in force after
World War Il. Payton Chung

Figure 1-6

An example of low-density residen-
tial sprawl in Southern Beaufort
County, South Carolina, accessed
primarily by long roadways. Josh
Martin, AICP, CNU3



LAND USE PATTERN
Use-Based Zoning:

® Zoning of land and buildings based primarily on
the control of uses, with minimal power over the
forms or sequence of urbanization

e High-density apartment sites abutting strip com-
mercial development separated from single-family
subdivisions by a multilane arterial

PUBLIC RIGHT-OF-WAY/"OPEN SPACE" SCALE
AND FORM

Roadway-Oriented:

e Public streets and other urbanized rights-of-way
scaled for automobile convenience

® Motor vehicle—oriented corridors formed by mul-
tiple lanes, narrow sidewalks, with little or no spa-
tial enclosure for the public space by buildings

e Parks and other public space scaled to adjoining
arterial or regional thoroughfares, and the residual
parcels between development pods, or as required
by jurisdictional regulations or as a condition of
entitlement approval

A Figure 1-7

Conventional development often yields
“no-man’s” parcels between paving
and buildings. Stephen Coyle

4Figure 1-8

The consumption of land south of Kan-
sas City, Missouri, continues through
low-density development patterns
and roadway access. Stephen Coyle

The Two Fundamental Types of Built Environments 7



BUILDING AND LANDSCAPE SCALE AND FORM
Roadway-Oriented:

e Buildings, landscapes, lots, and blocks primarily scaled to the adjacent thor-
oughfare system with extended block lengths; sprawling building complexes;
and identical, subdivided home tracts, with abundant parking sized for peak
periods

e Buildings typically set back from the thoroughfare with little or no spatial en-
closure

e Buildings and landscapes developed in relation to the thoroughfare's physical
scale rather than to adjacent structures, local conditions and building tradi-
tions, or landscape

Resilient/Low-Carbon Built Environments

RLC built environments, generally compact in form, comprised of pedestrian-
scale blocks and streets, boast a diversity of necessary and desirable functions.
The residential, employment, shopping, and civic uses functions are integrated
into mixed-use buildings and blocks. The location, scale, and design of squares,
plazas, and parks reflect their importance and value as cultural, commercial,
and natural resources. Boundaries between built and natural environments are
clearly defined to protect both habitats.

¥ Figure 1-9

! The typical big-box retail format re-
quires visible, easy access to roadways
and automobiles. CNU.org

8 The Built Environment and Its Supporting Systems
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Figure 1-10

The masterplan for Fairview Village,

a new development by Holt & Haugh,
Inc. in Fairview, Oregon, and designed
by Lennertz & Coyle with Bill Dennis.
Lennertz & Coyle

The Two Fundamental Types of Built Environments 9
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URBANIZATION OR DEVELOPMENT PATTERN {RADITIONAL  NEIGHBORKo g,

Places that exhibit the following patterns and
qualities are typical of RLC built environments.

Compact and Bounded: Physically contained, pe-
destrian- and transit-oriented urbanization with
graduated densities and clearly defined boundaries
between development and nature, though agricul-
ture can be integrated into both

CIRCULATION PATTERN

Connected and Multi-Use: A fine-grained, inter-
connected, multimodal transportation network
with a balance of motor vehicle, pedestrian, bike,
and transit amenities
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 Figure 1-11

The traditional neighborhood at

top contains a fine-grain network of
"complete" or multiuser streets as
opposed to the suburban pattern of
disconnected roadways below. Duany
Plater-Zyberk and Company

4Figure 1-12

The New York City Highline, a linear park
built on the former Westside elevated
rail bed, provides an attractive, con-
venient, and cool walking experience.
Shulie Sade
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Figure 1-13

A rendering of a proposed mixed-
use redesign of Main Street,
Mercer Island, by Bill Dennis,
was part of a downtown planning
charrette by Lennertz & Coyle.
Lennertz & Coyle

LAND USE PATTERN

Form-Based Zoning: Allocating land uses based primarily on the control of or
influence over the physical form, intensity, and arrangement of buildings, land-
scapes, and public spaces that enable land or building functions to adapt to eco-
nomic, environmental, energy, and social changes over time

PUBLIC RIGHT-OF-WAY/"OPEN SPACE" SCALE AND FORM
Pedestrian Scale and Form:

e Public streets and other rights-of-way scaled around the pedestrian and transit
systems

e Multifunction, multimodal transportation corridors with transit, motor vehicle,
bike, and pedestrian facilities, spatially enclosed by buildings and, where appro-
priate to the urban context, trees

The Two Fundamental Types of Built Environments

11



e Parks and other public open space connected to, informed by, and in a hierar-
chical relationship with the surrounding physical context, development intensi-
ties, and natural and landscaped parcels required for normative “place-mak-
ing," food production, and/or federal, state, or local regulations configured into
environmental resource areas.

BUILDING AND LANDSCAPE SCALE
AND FORM

Pedestrian Scale and Form:

e Buildings, lots, and blocks primarily scaled
around the pedestrian and transit-oriented
thoroughfare or right-of-way, and for non-
motorized activities

e Buildings that front on and align them-
selves along the pedestrian and transit-
oriented thoroughfares, creating a human-
scale spatial enclosure

e Buildings informed by the surrounding
physical context, the adjacent landscapes,
structures, local conditions, building tradi-
tions, and the microclimate

12 The Built Environment and Its Supporting Systems

a Figure 1-14

A pedestrian plaza provides multiple
uses scaled for people: a pedestrian
way, outdoor seating, and shopping
plus emergency vehicle access. Ste-
phen Coyle

4Figure 1-15

The landscape along Delancy Street
on Rittenhouse Square, Philadelphia,
exemplifies a context-appropriate
response to an urban environment.
Sandy Sorlien



The Two Fundamental Types
of Supporting Systems

Both the CHC and RLC require the support of seven essential systems of physical
infrastructure, resources, and operational components which are essential to the
survival and health of each place.

Conventional/High Carbon Support Systems

Support systems for the CHC environment are conventional economic, energy,
water, natural environment, transportation, food production/agriculture, and solid
waste systems that exhibit the following qualities:

1. Nonrenewable resource-based systems that are wholly or largely dependent on
the extraction, processing, consumption, and/or distribution of nonrenewable
resources.

2. Inflexible systems that are incapable of or resistant to expansion, contraction, or
modification over time.

3. Inefficient systems that directly or indirectly generate waste as a development or
operational byproduct.

4. Nonvirtuous systems that directly or indirectly generate harmful byproducts, or
are hazardous as a consequence of their development or operations.

5. Temporary systems that are intentionally built for obsolescence or replacement.

CHC TRANSPORTATION SYSTEM

The conventional conveyance system relies primarily on the use of motor vehicles
for the mobility of people, goods, and services. This system has directly or indirectly
caused or contributed to air pollution, the destruction of cultural and natural re-
sources, the consumption of land for low-density development, and the rise in asth-
ma, obesity, and other maladies resulting from personal motor vehicle dependency.

Figure 1-16

Throughout the country, thousands of
deteriorating, auto-dominated corri-
dors require conversion into “complete
streets” or multi-use places. Stephen
Coyle
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CHC ENERGY

Conventional energy systems encompass: the planning, financing, de-
velopment, acquisition, construction, operation, and maintenance system
for the generation, supply, transmission, and management of primarily
fossil fuel-generated (coal, petroleum, natural gas) electric energy, with
limited renewable power sources. Conventional energy relies heavily on
nonrenewable sources, finite resources that will eventually become too
expensive or too environmentally damaging to retrieve, as opposed to
renewable sources such as wind, biomass, hydropower, and solar energy.

CHC WATER SYSTEMS

Conventional water supply systems deliver water (potable and nonpota-
ble) via engineered hydrologic and hydraulic components. They tend to
increase supply volumes to meet expanding demand, rather than to first
decrease demand, and require intensive energy demands for pumps and
other supply-related equipment.

Conventional stormwater systems collect surface runoff into surface
waterways or storm sewers for eventual discharge into the watershed. This
process can cause ecological damage from inadequate removal of contami-
nants (e.g., petroleum products) or sewer overflow flooding, contributing to
soil erosion and habitat destruction. Runoff from artificial fertilizers, indus-
trial discharge, and sediment from development degrade and contaminate
groundwater. Conventional watershed or drainage basin management

- Figure 1-17

Conventional coal power plants produce
major quantities of greenhouse gas—up to
three times as much as natural gas—and emit
particles that adversely affect human health.
Arnold Paul

qFigure 1-18

The Arizona Aquaduct, a water-to-the-desert
scheme, and the adjacent, water-use-inten-
sive development, reflect conventional water
management strategies. Paul Crabtree
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attempts to remove, restrict, or prohibit the quantities, rates, and concentrations of
chemical, physical, biological, and other harmful constituents that are discharged
from point sources into the stormwater.

Conventional wastewater systems: (1) separate inorganic solids from the
wastewater; (2) gradually convert dissolved biological matter into microbial bio-
solids or sludge; (3) neutralize, dispose, and/or reuse biosolids; (4), chemically or
physically disinfect effluent; and (5) often discharge the treated effluent into the
watershed (i.e., aquifers, rivers, lakes, or oceans) causing potential ecological
damage. Conventional processes may not adequately sequester heavy metals,
and the sludge can contain manmade organic compounds of which even low
levels can have an unpredictable adverse impact on the environment and the
potential for reuse.

Figure 1-19

Conventional stormwater infrastruc-
ture often channels runoff rather
than managing the water for reuse or
recharge. UCSC Storm Water Manage-
ment Program Environmental Health
and Safety Department

Figure 1-20

The conventional wastewater treat-
ment plant consumes water, power,
and chemicals. Paul Crabtree

The Two Fundamental Types of Supporting Systems
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CHC NATURAL ENVIRONMENTAL SYSTEM

The spread of wasteful resource extraction practices and low-density and single-
use urbanization has reshaped and destroyed natural landscapes, biological re-
sources, and environments. The expansion of human activities into the natural
environment has reduced, fragmented, damaged, and isolated water habitats and
other natural resources.

CHC FOOD PRODUCTION/AGRICULTURE SYSTEM

Conventional food production consists largely of monolithic crop production that
relies heavily on petroleum-based fertilizers, pesticides, fungicides, and other
chemical and technological advances, including mechanization, which has direct-
ly and indirectly damaged the health and resilience of the natural environment
from water supplies to air quality, harmed the health of human and other biologi-
cal resources, and may threaten the economic viability of smaller-scale farming
and ranching.

Conventional agriculture has damaged the ecology and productivity of ap-
proximately 24 percent of worldwide land, including topsoil depletion, ground-
water contamination, the decline of family farms, farm laborer health problems,
increasing costs of production with rising oil costs, and the decline of the integ-
rity of rural communities. The practice of transforming diverse ecosystems into
agricultural monocultures limits an environment's resilience and health immuni-
ties without continued human intervention. Both the scale of the intervention
of industrial agriculture and the variety of species grown, like sugar cane, can
deplete huge areas of rich soils and spread harmful chemicals into the air, the
surrounding soils, the watershed, and beyond.

AFigure 1-21

Poor logging practices degrade the
natural environment, the watershed,
and destroy wildlife habitat. Jim Reeve,
May 26, 2007

w Figure 1-22

The agricultural sprawl in the San Luis
Valley of Colorado diverts water and
power from traditional crop-growing
areas. Paul Crabtree
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Conventional livestock production consumes 70 percent of all land used for
agriculture worldwide, generates 18 percent of the world's greenhouse gas emis-
sions, and represents a significant cause of deforestation and reductions in biodiver-
sity in the Amazon basin and Africa.?

CHC SOLID WASTE SYSTEM

A solid waste system collects, separates, transports, and disposes of residential,
commercial, industrial and institutional solid or semi-solid, nonhazardous waste
with minimal waste recycling, reduction, or reuse efforts. The conventional ap-

proach treats most waste as materials destined for disposal through landfilling, with

the recognition of the adverse consequences of the conventional practice, both up
and down the waste stream. The conventional generation, collection, treatment,
and disposal of waste contributes to environmental pollution, the accumulation of
toxic wastes, the degradation and depletion of natural resources, destruction and
depletion of soils and water, the generation of harmful airborne particulates, and
the release of methane and other greenhouse gas emissions.

CHC ECONOMICS

The municipal economic system focuses on increasing community prosperity by
increasing the production, distribution, and consumption of goods and services.
Economic growth implies an increase in quantitative output measured by the rate
of change of gross domestic product per year—the aggregate value-added by the
economic activity within a city or county's borders. Conventional economic growth
requires the generation of waste and fossil-fuel dependency to maintain economic
output, with emphasis on maintaining or growing both land development and tax
base and personal income rather than focusing on conservation, adaptation, and
self-sufficiency.

Figure 1-23

Conventional landfill practices
degrade the underlying soils and
watershed, and emit large quantities
of methane. Stephen Coyle

“Economics explores

the choices people make
when resources are
limited. Urban economics
studies the intersection

of economics and
geography.”
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Resilient/Low-Carbon Support Systems

Support systems for the RLC environment include economic, energy, water, natural
environment, transportation, food production/agriculture, and solid waste systems
that exhibit the following qualities:

1. Renewable resource-based systems that, over time, are capable of achieving
full dependency on, and supporting and enhancing the health of its renewable
resources.

2. Flexible systems that are capable of or responsive to expansion, contraction, or
modification over time.

3. Efficient, zero-waste systems or systems that directly or indirectly generate
renewable waste as a development or operational byproduct.

4. Virtuous systems that directly or indirectly generate beneficial impacts as a
consequence of their development or operations.

5. Durable systems that are built to last.

RLC TRANSPORTATION SYSTEM

The sustainable transportation system makes a net positive contribution to the
environmental, social, and economic health of the community by providing safe,
convenient, efficient, and diverse means of mobility. The resilient and healthy mo-
bility system reduces tail pipe emissions and improves vehicle energy efficiency;
employs intelligent thoroughfare design; facilitates the use of public transit, low/no-
carbon fuels and vehicles, and transportation demand-management technologies;
promotes low/no-tech/healthy modes like walking and biking; provides economic
and environmental alternatives that encourage more efficient passenger and freight

movement; and reduces consumption of nonrenewable fuels. At the scale of the
corridor, neighborhood, and block, the “complete” or multi-modal street provides
mobility choices capable of accommodating changing functional demands.

Figure 1-24

Del Mar Station designed by Moule
Polyzoides Architects and Urbanists
represents a pedestrian- and transit-
oriented development. Tom Bonner
Photography
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4Figure 1-25

The Wall Street Journal Green House
of the Future design by architect Steve
Mouzon incorporates both traditional
and contemporary resource -conserv-
ing and -producing features. Steve
Mouzon

w Figure 1-26

The Fresno Water Tower symbolizes a
water management tradition of conser-
vation and efficiency. Paul Crabtree

RLC ENERGY

The sustainable energy system serves the municipality and community primarily
through renewable and limited fossil fuel-generated electric power. The sustain-
able/low-carbon energy system focuses on conservation and efficiency measures to
reduce demand before the development of renewable power, such as solar, wind,
geothermal, hydro, and microbial, as well as interim power storage.

RLC WATER SYSTEMS

The sustainable/low-carbon water supply system focuses on conservation measures
to reduce water demand, and on increasing the efficiency or performance of infra-
structure and plumbing fixtures and devices, plus the reclamation of wastewater to
meet nonpotable demand.
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The sustainable stormwater system mimics or approximates the cleansing

function of nature by integrating stormwater collection and discharge into build-
ing, site, street, park, and other areas of development, or through the conveyance,
temporary retention, treatment, and/or discharge into aquifers or other watershed
elements. The sustainable system employs green roofs, landscaped planters, swales
and rain gardens, and subsurface drains to constrain, disperse, and reduce the
quantity and increase the quality of stormwater on and off site, replenish ground-
water, and restore healthy watershed function.

At the regional scale, the resilient stormwater system works with the regional
and local topography by configuring development around where, when, and how the
stormwater flows. Since the downward flow of water through a watershed carries the
effects of nature and human activities, the sustainable watershed removes, restricts,
or prohibits the quantities, rates, and concentrations of chemical, physical, biologi-
cal, and other harmful constituents that are discharged from point sources into the
stormwater through both environmental restoration activities and healthy develop-
ment design, management, and practices. It employs permeable pavements, compact
development, and the restoration of natural drainage basins that help maintain a
natural hydrologic balance in the watershed.

Sustainable wastewater systems use biological processes instead of or with
minimal chemical inputs to treat waste, minimizing both the quantity of and need for
chemical treatment through natural systems, and reduce energy use. By reducing or
eliminating the discharge of treated effluent into the watershed (i.e., aquifers, rivers,
lakes, or oceans), they reduce or eliminate potential ecological damage and decrease
the water demand. Sustainable systems include modified or constructed wetlands
that provide aerobic biological improvement to augment or replace secondary sew-
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Figure 1-27

A Portland, Oregon, “green street”
rainwater garden captures runoff and
allows a gradual discharge into the
ground. However, the rainwater infra-
structure still partly connects to the
sanitary waste piping, which degrades
the performance of both systems. Paul
Crabtree



age treatment, and employ cellular, instead of monolithic, design to accommodate
fluctuations in influent volume or compositional changes, adding or omitting cells
without disturbing the entire ecosystem.

A recycled or closed loop wastewater system treats and purifies all or part of
the effluent sufficient to produce nonpotable water for landscape and agriculture,
dust control, and fire fighting, and/or to reintroduce potable water back into the
municipal’s water supply source through replenishment of the aquifer, wetlands, or
other water source. The beneficial reuse of wastewater from domestic and indus-
trial wastewater discharge requires specialized treatment to produce high-quality
reclaimed water for use as nonpotable water or to supplement the potable water
supply. At the municipal scale, the transformation from waste to potable supply re-
quires a political and cultural shift rather than a technical breakthrough since the
engineering is both feasible and safe.

RLC NATURAL ENVIRONMENT

The sustainable natural environmental system protects biological resources in the
natural environment, and seeks to restore or expand the habitats, resource lands,
forests, grasslands, and wilderness that exist. The fully functioning natural ecosystem
contains a diversity of species in accordance with their microclimate and geographi-
cal setting, within a geological and hydrological context. The conservation and resto-
ration of U.S. forests and other natural ecosystems help sequester enormous quanti-
ties of carbon (1.6 billion tons*), and contribute to the preservation of biodiversity and
watersheds while providing sources of building materials and renewable energy. At
appropriate scales and intensities, natural environments and ecosystems can thrive
within the built environment.

vFigure 1-28

A resilient sanitary wastewater system
uses a constructed wetland for final
effluent biological treatment and dis-
persion. Stephen Coyle

a Figure 1-29

A redwood forest lining a state high-
way in Northern California provides
mobility while preserving the natural
environment. Stephen Coyle

“The best time to plant a
tree was 20 years ago. The

second best time is now.”
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RLC FOOD PRODUCTION/AGRICULTURE SYSTEM

Sustainable agriculture produces food both within and beyond the built environ-
ment without damaging or depleting renewable resources or polluting the sur-
rounding environment, integrating environmental health, economic profitability,
and social and economic equity. It employs crop rotation, green manure, compost-
ing, biological pest control, water-conserving irrigation, and non-fossil-fueled
mechanical cultivation to enhance soil productivity, control pests, cultivate fields,
protect the water supply, and exclude or limit the use of petroleum-based fertilizers
and chemical pesticides, plant growth regulators, and livestock feed additives.

Sustainable agriculture and ranching, to the extent feasible, produces food for
local consumption, in the form of home, business, school, and community gardens,
and appropriately sized, diversified farms, supplying the majority of their region’s
food without resource depletion.

“Organic agriculture

is a production system
that sustains the health
of soils, ecosystems
and people. It relies on
ecological processes,
biodiversity and

cycles adapted to local
conditions, rather than
the use of inputs with
adverse effects. Organic
agriculture combines

tradition, innovation and
science to benefit the
shared environment and
promote fair relationships
and a good quality of life
for all involved.”

Figure 1-30

Fruit and nut orchards can provide a

source of food, habitat, rainwater re-

charge, and minimal carbon sequestra-

A% . g d e . tion. Blaine Merker, Royston Hanamoto
ﬁf‘ ¥ Lt RGeS Alley & Abey, Landscape Architects

RLC SOLID WASTE SYSTEM

The sustainable solid waste system returns materials to the economic mainstream
for reuse, recycling, and composting, and residual materials are used as resources
to create clean renewable energy. Sustainable waste management ranges from
planning for “zero waste,” waste energy management and energy efficiency, to
renewable energy generation and water conservation. Best practices include the
reuse and recycling of building materials, and the reduction or elimination of non-
recyclable materials from manufacturers, distributors, and other upstream sources,
through materials recovery and recycling facilities (MRFs), and the composting of
renewable waste.
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Food, Soiled Paper, Yard Trimmings

Comida, Papel Sucio y Desechos del Jardin RBY). LSRR, BEMMAEE

QUESTIONS?

Sunset Scavenger
(415) 330-1300

Golden Gate Disposal
and Recycling
(415) 626-4000

SFRecycling.com

For foxic product recycling information, please visit:

Para informacién sobre el reciclaje de productos téxicos por favor visite: ‘i@“ SD. Afood, soiled paper, and yard
ENSSREYEWEN. FLBAHE: SFEnvironmant AWK trimmings recycling and com-
IG COMPA!

) . .p..;-:,.':'::“ ot b ':m““;'i”:‘w:m':; posting poster helps promote
EcoFinder at SFEnvironment.org or call (415) 355-3777 2 and educate the public in this

best practice. Golden Gate Dis-
posal and Recycling
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RLC ECONOMICS

The sustainable/low-carbon municipal economic system focuses on increasing com-
munity prosperity through the production, distribution, and consumption of goods
and services that minimize or eliminate waste and reliance on nonrenewables. This
system enhances the health of renewable resources both in municipal operations
and in the community as a whole through conservation, efficiency, adaptation, and
self-sufficiency. A sustainable economy relies on maintaining an adequate supply
of renewable resources as well as reducing energy consumption and greenhouse
emissions.

The Next Step: The Step-by-Step Process of Transformation

Exaptation describes shifts in the function of a trait or feature during evolution. Bird
feathers initially evolved for temperature regulation then later adapted for flight.
The exaptational traits of RCL communities described above include connectivity,
compactness, diversity, and completeness. Planning or transforming communities in
the face of uncertainty—economic upheavals, climate change, the auto's demise or
the rise of electric vehicles—demands the inclusion of qualities or traits capable of
shifting functionality to accommodate change over time. These assets would ideally
scale from roofing materials to entire buildings, blocks, and neighborhoods.
Chapter 2 delineates a customizable process for developing and implement-
ing a sustainable community plan. The sequence of steps include assembling a
planning team; researching and assessing the current conditions by category or sys-
tem; setting timely and measurable performance goals and objectives for each; and
proposing, evaluating, and selecting appropriate actions. The team then forges an
implementation or action plan, reflective of and supported by the community.
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Our current economic
pattern, to paraphrase
attorney and energy
blogger Jeff Vail,s

is fundamentally
unsustainable because

a hierarchical structure
requires perpetual
growth. A resilient,
adaptive community
economy should be less
hierarchal and more
locally self-sufficient by
leveraging developments
in distributed, open-
source, and peer-to-peer
building, manufacturing,
and food production.




Chapter 2

The Process of Transformation

Sustainable Plan-Making

Stephen J. Coyle, AIA, LEED
Town-Green, Townworks + DPZ

Transforming a low-performance, high-carbon community into the high-performance, low-car-
bon place requires a rigorous process and a comprehensive plan. We've organized the process
into a series of sequential steps, each comprised of tasks, methodologies, examples, and other
supporting information. This sequence can be modified and tasks rearranged or deployed con-
currently in response to local conditions and desires. The process can and should be customized
and calibrated to fit each application and context to most effectively improve, reconfigure, and
repair the built and natural environments and the systems that support them.

We first assemble the planning team—those individuals and organizations that represent
the key disciplines and practices necessary to advise, draft, and activate a plan. Each, accord-
ing to their area of expertise and focus, commence their research and help establish perfor-
mance targets consistent with jurisdictional goals and objectives. The team recommends a set
of actions, or strategies, policies, programs, codes and ordinances, best practices, and tools that
best accomplish goals and objectives, with concise descriptions of individual features, plus the
benefits, drawbacks, and performance expectations for each.

In order to solicit ideas and build support for each action in the activation of the plan, the
team engages and educates the public. Through an iterative process of refining, synthesizing,
and combining actions, the team develops an action plan and recommends examples and in-
structions for developing and launching demonstration projects that best illustrate the innova-
tive ideas and actions, to educate and inspire by example.

Finally, the team creates an implementation plan—a series of methods for activating each
intervention. To evaluate the efficacy of each action over time, the team proposes methodologies
for monitoring and assessing the performance of each action, and optimizing for maximize results.

The Plan-Making Steps

We suggest ten steps to organize these strategies. While not every step may be necessary or
appropriate for every jurisdiction, the following provide a “roadmap” for commencing, develop-
ing, and activating the plan:

1. Define the Project Type
2. Determine the Project “Pathway”

3. Prepare the Team
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4. Select the Tools
5. Prepare the Place
6. Prepare the People

7. Develop Goals, Objectives, and Performance Measures

8. Develop the Strategies
9. Develop the Action Plan
10.Implement the Action Plan

Step One: Define the Project Type

Begin by defining and describing the project's planning framework, consisting

of one or more of the following:

[N

nou

N

. A "climate action,

w

programs;
. A regional, sector, or community plan or system;
. A master or specific plan or system;

. A site or development plan or system; and

N O O~

. A specific building(s) or support system.

Appendix H: Recommended Changes Municipal Code

Hayward's Municipal Code, in relarion o she climase change plan, is intended 1 achieve the follow
relevant goab:

* To proteer the publc health, safiry, and welfare of the citizens of the Ciry of Hay,

* “To gain compliance with stare Codes, ordinances, and regelarions in a tmely

This secloas lks & nurmber of 1 the Municipal y:
+ Addtess the CAP's enwisonmental, social and economic g€ relaive 1o spplicable sections of
the Code
* Deseribe Climare Change Pl i

(GHG, d
development

for
for existing and furue

The recamemended changes impact the eflowing scerions of the Municipal Code

ntcd in th districts. The proviskons ate
event of conflict with the specific
py, umless. !

. A specific set of state, regional, or local policies, development standards, or

. A jurisdictional comprehensive or general plan update or amendment;

carbon-reduction,” or “sustainability” plan;

by the Planning Director.

Figure 2-1
Hayward, California’s Climate
Action Plan, final 11-6-09 version,
represents a jurisdictional approach
to sustainable community actions.
City of Hayward, California, Climate
Action Plan

neral regulations apply to all districts and to all uses p
‘ended to amplify and to supplement district regulations. In t
district regulations, whichever regulations are more restrictive shal

Recommended Changes to Chapter 10: Article 1 - Zoning Ordi

Sec. 10-1.2720 Special Lot Requirements

a. Minimum Lot Frontage

Except as provided herein, each lot shall have a minimum frontage
of 35 feet.

In order to allow a wider ral
for single-family detached
including reduced lot size
housing and 18 feet for ver
town homes or condos are
min. specified in Code).

Yard Exceptions - Accessory Buildings and Uses

(1) In conjunction with single-family development located on
parcels zoned for same, and in zoning districts where single-family
homes are permitted:

(a) Accessory buildings not used for parking and not exceeding 14
feet in height and 120 square feet in area and detached from the
main buildings, when located in area other than the required front
yard (i.c., in side or rear yard area), shall be placed no closer than 3
feet from the side and rear property lines.

)

In order to facilitate the
housing, correlate the allowal
Buildings with the lot size,
rear and side setbacks as d
on larger lots.

q. Front Yards - Driveway Width and Coverage

(1) Driveway width, regardless of the number of driveways, shall
not exceed 20 feet in front of the garage, except for 3-car garages
where the width shall not exceed 26 feet. In addition, for access to
a recreational vehicle storage area adjacent to a dwelling, a
maximum_10-foot-wide driveway may be located on the opposite

In order to reduce the,
surfaces, limit drive
paving, with excep)
paving materials
aesthetics norwy

187
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Next, outline the project’s physical and
jurisdictional context, consisting of one of the
following:

1. Regional (e.g., multiple counties)
2. County or township

3. Metropolis (over 500,000)

4. City (50,000 to 500,000)

5. Village (under 50,000)

6. Neighborhood or corridor

7

. Street, block, or parcel

Finally, consider the project’s primary goals,
consisting of one or more of the following:

'~

1. Greenhouse gas emissions reduction;

2. Climate change adaption (e.g., plan for
reduced water supply);

3. Economic renewal and/or improvement (e.g.,
increase business diversity);

4. Reduce nonrenewable energy dependency;

5. Protect and enhance the natural environment;

6. Improve quality and health of the built
environment; and

7. Improve social health and well-being.

Step Two: Determine the Project “Pathway”

Determine and describe the primary means for accomplishing the goals. Typically,
most efforts require at least two or more of the following, at the jurisdictional or
governing level:

1. General plans (or comprehensive plans), consisting of a jurisdiction's document
for guiding growth and operational principles, goals, objectives, and policies.

2. Codes or ordinances, describing the jurisdiction's development and building
standards, statutes, zoning policies, or other measures for implementing the
comprehensive or general plan. Include supporting maps and diagrams.

3. Plans and projects, describing the legal vehicle or specific action for
implementing the policies of general plans and jurisdictional codes, consisting
of community, master, area, specific, and precise plans, and specific site and/or
building designs, plans, maps, diagrams, and code modifications that typically

require legislative or administrative review, adoption, or approval. For example,

a climate action plan (CAP), a jurisdictional plan for achieving a measurable
reduction in greenhouse gas (GHG) emissions and reducing dependence on
nonrenewable resources, describes specific policies, strategies, tools, and best

Figure 2-2

Sustainable planning demands actions
at the scale of region, cities, towns,
villages, and hamlets.

Duany Plater-Zyberk and Company
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practices for implementing the plan to reach the targets, and a process for
measuring progress.

4. Programs outlining specific series of steps, operations, actions, or curricula
necessary to achieve the goals and objectives.

5. Best practices, introducing techniques and methodologies recommended as
most effective at delivering a desired outcome in a particular condition or
circumstance, based on peer-reviewed and/or field-tested procedures that can
reliably provide the most efficient and effective results.!

The specific policies, programs, codes, regulations, best practices, technolo-
gies, and tools are presented as actions.

Step Three: Prepare the Team

The team's composition should consist of those disciplines, both technical and
nontechnical, necessary to function as expert consultants and advisors. Identify
and solicit the best available experts and supporting organizations and agencies
capable of developing an action plan. Begin with those jurisdictional staff mem-
bers responsible for or tasked with proposing, evaluating, directing, managing,
executing, and/or operating the existing built environment and supporting sys-
tem. Identify the local champions and leaders capable of gathering support and
moving the plan from concept to implementation, from elected officials to citizen
representatives.
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Assemble the key members of the
planning team for a kick-off meeting.
Stephen Coyle



KEY DISCIPLINES

1. The built environment: policy-makers, architects, city and community planners,
landscape architects, urban designers, developers;

2. Energy: energy management groups; conservation, efficiency, financing, and
procurement specialists;

3. Water supply: professional engineers and water conservation specialists;
4. Wastewater: professional engineers and wastewater system specialists;

5. Stormwater: professional engineers and regional and local watershed managers
and specialists;

6. Natural environment: biological resource and natural habitat managers and
specialists; environmental engineers, biologists, and ecologists;

7. Transportation: professional and traffic engineers, transportation planners;

8. Food production/agriculture: agricultural production specialists; environmental
engineers and ecologists;

9. Solid waste: professional solid waste engineers and waste management
specialists;
10. Economic: urban, employment, and real estate economists; finance and market
specialists;

11. Public engagement and education: public engagement or involvement
specialists; and the professional educator;

12. The generalist: a team leader with sufficient expertise or working knowledge of
the key disciplines to direct and manage the team.

THE "SUSTAINABLE PLANNING COORDINATOR"

The jurisdiction may employ a “sustainable” project manager or coordinator, dedi-
cated to directing and managing the planning and implementation process, seeking
and applying for grants, administering funded projects and programs, and col-
laborating with other agencies and organizations to leverage their assistance and
investment in the plan. Qualifications include adequate project management skills
with sufficient technical background to perform a “generalist” function demanded
of the position.

Step Four: Select the Tools

Sustainable plan-making requires both low- and high-tech “tools" for the prepara-
tion and execution of the process. Each tool application offers benefits and draw-
backs including purchase or use costs, technical competency requirements, and
thresholds of effectiveness. The planning process requires the deployment of evalu-
ative tools that enable the participants—the public, government staffs, elected or
appointed officials, and other stakeholders—to understand the consequences and
assess the efficacy of proposed actions.

The Plan-Making Steps
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HIGH-TECH TOOLS

The high-tech tools may not fit neatly into a single category. For
example, a GIS-based scenario-making and assessment tool such
as PLACESS provides a way to create, compare, and communicate
the features and impacts of alternative use, transportation, and re-
source scenarios. These tools may include performance-measuring
software applications that can evaluate the quantitative and quali-
tative attributes of alternative place types and support systems.

Visual mapping and data gathering tools for development
types and support systems include census and GIS-based survey
and data analysis programs. Data gathering tools can explore and
yield information on plan-relevant data such as the quantities and
sources of greenhouse gas emissions and other environmental con-
ditions, economic trends, and employment numbers. A “data mod-
el” consists of generalized, user-defined views in text and numbers
that reflect the real world. The best data methods help set “user-
defined” parameters that represent the field of study.

A growing number of states, regions, universities, and
nonprofit and for-profit firms support, produce, test, and deploy
performance modeling tools including impact analysis and envi-
ronmental and economic forecasting software such as PLAC3S,
Urbemis, UPLAN, Community Viz, and INDEX. The more sophis-
ticated programs perform computational functions: calculating
baseline emissions from mobile and stationary sources; estimating
performance from sets of carbon-reduction actions; and comparing
environmental, transportation, and building energy performances
from alternative scenarios.

GREENHOUSE GAS EMISSIONS INVENTORY, FORECAST,
AND MODELING TOOLS

Emissions inventory software calculates the amount of total green-
house gas emissions for a given area and year by a jurisdiction.
It allows local governments to systematically estimate and track
greenhouse gas emissions from energy, transportation, and waste-
related activities at a communitywide scale as well as at a munici-
pal or county level. The inventory forecast predicts emissions for
a target year using population, employment, transportation, and
other relevant data projections.

ICLETI's Cities for Sustainable Community Protection or other
accepted inventory methodologies and software form the basis
for creating an emissions forecast and reduction target, and en-
able the quantification of emissions reductions associated with
implemented and proposed measures. Emissions inventories are
typically organized into four categories: transportation, energy ef-
ficiency, renewable energy, and solid waste management, though
water also can be included.
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A high-tech tool such as
Community Viz by Place-
ways, LLC allows the
creation of 3D scenarios
that describe the impacts
of alternative develop-
ment strategies. Aviva
Joh Placeways, LLC




Typically designed as a spreadsheet connected to a database, an emission
modeling tool can estimate greenhouse gas emissions and reduction potentials for
various scenarios. For example, ICLEI's Climate and Air Pollution Planning Assistant
(CAPPA), an Excel-based decision support tool, will calculate greenhouse gas emis-
sions, establish targets to lower emissions, and monitor, measure, and report ongoing
performance.

LOW- /NO-TECH TOOLS

Good planning communication requires appropriate conveyance mediums, applica-
tions, and content. While both high-tech communication tools and techniques help
engage, educate, and build relationships with those who might impact or be impact-
ed by the plan—the stakeholders—relatively low-tech, low-cost communication tools
can create shifts in peoples’ thinking and behavior. Use the cell phone for commu-
nity polling on proposed actions; the homemade Wii remote, a handheld, 3D pointing
device that can illustrate actions on projected maps; and simple Internet connections
employing Skype's free software for audio/visual communications platforms between
team members, staff, and the public.

As long as communities continue to vote with wallets and feet, low-tech and
qualitative assessment tools may offer solutions sufficient for local decision-making.
Choosing time-tested energy and environmentally efficient plans, codes, transporta-
tion networks, and buildings may offer the most efficacious set of remedies that require
the fewest software “runs.” The spreadsheet still provides a ubiquitous means to pro-
pose multiple variables and values and iteratively compute the various outcomes.

The team should always maintain the ability to improvise in the event of a
power or equipment failure that undermines the carefully organized digital presenta-
tion. Projector malfunctions, broken power and Internet connections, laptop crashes,
and lost data follow accidents, brownouts, or intense solar flares. Good preparation
should include contingency planning even when extension cords go missing from
that equipment box.

The C5 Score and Carbon Reduction
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DATA QUALITY

The quality of tools, like energy assessment software, depends on the quality of
data upon which the measured information is based. This data varies with the
scale of the measurements or modeling, and on the assumed impacts and impli-
cations, intended and otherwise, resulting from the actions proposed. None of
the tools are comprehensive enough to assess the impacts of transforming high-
carbon, nonresilient development patterns into low-carbon resiliency. However,
some mapping tools will illustrate and compare the variations in measured/mod-
eled emissions from household motor vehicle trips across neighborhoods and
regions.?

While modeling tools can predict with reasonable accuracy the energy return
on money invested in alternative renewable energy sources like solar, none incor-
porate the cost and availability of nonrenewable energy required to produce and
maintain the alternatives, a key externality.

Step Five: Prepare the Place
EXISTING CONDITIONS RESEARCH

Research the place to develop a situational understanding of the existing built envi-
ronment, and the physical, social, aesthetic, and functional attributes, showing pat-
terns, scale, and features. A rigorous investigative process is necessary to explore
and evaluate the efficacy of the existing conditions, both quantitatively and quali-
tatively. The information should be formatted and organized by each team member
relative to their area of expertise and assembled into a master document in an eas-
ily accessible and adjustable format.

PROJECT BOUNDARIES

With the jurisdiction's direction, clearly define and document the project's physi-
cal, economic, and other boundaries. Then clarify what will not be attempted or
included in the project. Often, the jurisdiction's policies, activities, and impacts
will extend outside of the political or geographical boundaries, so a decision rela-
tive to the breadth and depth of the plans should be made as early as possible in
the project.

Within the boundaries, research the supporting systems to develop an under-
standing of each, quantitatively and qualitatively. The investigation should study
the relationships of each of the parts to the whole built environment, and identify
the opportunities and constraints.

The research should yield an opportunities and constraints matrix of the exist-
ing built environment and supporting systems, and produce the preliminary bench-
marks necessary to begin to develop the plan.

BUILT ENVIRONMENT INVESTIGATIONS

Depending on the scale of the project, focus research on buildings, lots, and block
patterns, rights-of-way and corridors, neighborhoods, districts, communities, and
regions.
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THE MUNICIPAL AND COMMUNITY GREENHOUSE EMISSIONS INVENTORY AND FORECAST

An emissions inventory estimates the amount of greenhouse gas emitted to

and removed from the atmosphere by human activities within the jurisdictional
boundaries. It establishes a baseline of greenhouse gas emissions to calculate
proposed reduction measures against current emissions and to track the progress
following the implementation of those interventions, and to better understand the
sources and emission trends. The inventory combines emissions from multiple
greenhouse gases into a single weighted value of emissions, the amount of equiv-
alent carbon dioxide, or CO,e.

An emissions forecast projects the inventory results into the future using
several sources, including population and economic growth data, projections of
changes in vehicle miles, electricity and other energy consumption, and other ap-
propriate growth factors. A typical forecast might target emission at year 2020,

Figure 2-6

A study area for planning the future of

Damascus, Oregon, uses a U.S. geo-
logical survey map. Lennertz & Coyle
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2030, and 2050, sector-by-sector. These . e

L. ; B Hayward City-Wide GHG Emissions - 2005
future emissions are projected in the total emissions = 1.18 million metric tons CO ;e
absence of any policies or actions that
would reduce emissions and are based
on practices of “business-as-usual.”"The
resulting estimates are compared to the
baseline emissions to determine the total
reductions desired. More information ';';35'%" Traﬂgg%:fﬁon
on the greenhouse gas inventory can be i
found in Chapter 3: The Physical Built
Environment.

REVIEW OF THE JURISDICTIONAL
GENERAL PLAN AND CODES

. . . issi Transportation Emissions
Review those sections of a regional, Energy Emissions ¢

county, township, or municipal general or
comprehensive plan and the codes, (the

development and building standards, stat- Commercial (= ™ Residential State ';-ocsl
) ) ial = z i oads
utes, zoning ordinances, or other mea- Reloduginel i A0% He 30%
sures for implementing the general plan)
that will directly impact or be impacted
by the sustainability plan.
Subsequent to the review, the urban planning/coding team member should Figure 2-7
comp]ete the fo]]owjng: Hayward, California’s Climate Action
. . . . . Plan, final 11-6-09 version, summarizes
1. Identify potential weak, incomplete, or outdated polices, ordinances, and the City and community’s Greenhouse
standards in the general or comprehensive plan and code for subsequent Gas Inventory Results for the base
modifications or amendments. year 2005. City of Hayward, California,
Climate Action Plan

2. Facilitate a means to compare and provide consistency between the set of
proposed interventions or actions with the existing policies and codes.

3. Create a platform to upgrade the general or comprehensive plan and
code, as a seamless part of the overall community plan, or deliver a set of
recommendations.

Proposed general plan modifications:

e Incorporate any changes into the sustainability plan as a stand-alone set of policy
recommendations for future adoption as a general plan amendment or update.

e Integrate a guiding policy into each appropriate element of the general plan.
Inconsistencies with the existing general plan may be subsequently amended or
updated.

e Include an amendment or update process as part of a concurrent general or com-
prehensive plan.
Proposed jurisdictional code modifications:

e Incorporate amendments into the sustainability plan as a set of requirements that
replace the existing codes.
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Integrate changes into each appropriate element of the sustainability plan so that
each relevant action is empowered by a code requirement.

Incorporate into the sustainability plan as a set of code recommendations for a future
code amendment or update.

Include proposed changes as part of a concurrent code amendment or update
process.

Appendix H: Recommended Changes Municipal Code

Hayward’s Municipal Code, in relation to the climate change plan, is intended to achieve the following
relevant goals:
* To protect the public health, safety, and welfare of the citizens of the City of Hayward;

* To gain compliance with state Codes, ordinances, and regulations in a timely and efficient
manner.

This sections lists a number of recommended changes to the Municipal Code to successfully:

* Address the CAP’s environmental, social and economic goals relative to applicable sections of
the Code.

* Describe Climate Change Plan-applicable laws and ordinances for reducing greenhouse gas
(GHG) emissions and its reliance on non-renewable resources for existing and furure
development,

The recommended changes impact the following sections of the Municipal Code:

Chapter 10: Article 1 — Zoning Ordinance

Chapter 10: Article 2 — Off Street Parking Regulations
Chapter 10: Article 3 — Subdivision Ordinance
Chapter 10: Article 11 — Historic Preservation

The general regulations apply to all districts and to all uses permitted in the districts. The provisions are
intended to amplify and to supplement district regulations. In the event of conflict with the specific
district regulations, whichever regulations are more restrictive shall apply, unless otherwise determined
by the Planning Director.

Recommended Changes to Chapter 10: Article 1 - Zoning Ordinance

Sec. 10-1.2720 Special Lot Requirements 1. Inorder o allow a wider range of housing, permit narrow lots
a. Minimum Lot Frontage for single-family derached homes that are alley-loaded,
Except as provided herein, each lot shall have a minimum frontage including reduced lot size widths of 30 feet for detached
of 35 feet. housing and 18 feet for vertically attached housing. Attached

town homes or condos are allowed to have narrow lots (no
min, specified in Code).

Yard Exceptions - Accessory Buildings and Uses 2. In order to facilitate the addition of more cost-effective
(1) In conjunction with single-family development located on housing, correlate the allowable height and area of Accessory
parcels zoned for same, and in zoning districts where single-family Buildings with the lor size, using the overall lot coverage and
homes are permitted: rear and side setbacks as determinants, to permit large units
(a) Accessory buildings not used for parking and not exceeding 14 on larget lots.

feet in height and 120 square feet in area and detached from the
main buildings, when located in area other than the required front

yard (i.c., in side or rear yard area), shall be placed no closer than 3 Figure 2-8

feet from the side and rear property lines. . R

q. Front Yards - Driveway Width and Coverage 3. In order to reduce the amount of impervious and low albedo The Hayward Climate Action Plan

(1) Driveway width, regardless of the number of driveways, shall surfaces, limir driveway widths to 18 feet for impervious recommends changes to the City’s
not exceed 20 feet in front of the garage, except for 3-car garages paving, with exceptions for greater width only for pervious Municipal Code to improve environ-
where the width shall not exceed 26 feet. In addition, for access to paving materials approved by the City Building Official, .

a recreational vehicle storage area adjacent to a dwelling, a aesthetics notwithstanding, mental, energy, and economic perfor-
maximum 10-foor-wide driveway may be located on the opposite mance. City of Hayward, California,

Climate Action Plan
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GENERAL SUPPORTING SYSTEMS RESEARCH

Once the steps discussed above have been performed, the team will investigate and
collect data relevant to the development of the plan's supporting systems as each
relates to the development of plan strategies and tactics, including reports, studies,
and other sources of information.

The following types of specific data should be collected and reviewed:

1. Transportation: Review community and regional contextual transportation condi-
tions, patterns, and modes including the amount, origination, types, and frequen-
cy of vehicle miles traveled daily for public and private motor vehicles. Include
the amount of transit ridership, commuter biking, and pedestrian-accessibility to
daily destinations. Research the convenience, safety, and attractiveness of streets
for pedestrians, bikes, transit, and motor vehicles, and the level of congestion-
reducing infrastructure such as signal coordination. Develop a circulation analysis
to identify opportunities and constraints to increase connectivity, pedestrian im-
provements, and alternative transportation amenities for all mobility modes.

2. Energy: Research indirect and direct community energy sources, performance,
and conditions, including building, infrastructure, and equipment energy con-
sumption, and other direct and indirect sources, and existing and proposed en-
ergy conservation and efficiency measures. Gross energy demand data, rather
than more detailed data developed from an assessor's parcel data, should be
used to develop the energy profile.

3. Water: Research community water demand in the local or regional water man-
agement plan or program, including existing water conservation and efficiency
measures.

4. Natural Environment: Review the community's plan and/or programs to protect
and enhance biodiversity, including reports, studies, and other sources of infor-
mation. Assess the impacts including climate and noise; cultural and biological
resources; and geology, soils, and geohazards.

5. Food Production/Agriculture: Review the community's agricultural policies,
plan, and/or programs for the protection and enhancement of agriculture both
within and immediately surrounding the community.

6. Solid Waste: Research the jurisdiction's waste management system, including
landfills, transfer stations, and waste processing and handling facilities, and de-
mographic conditions affecting the waste stream trends, including residential,
commercial, and industrial customers.

7. Economic Conditions: Research the jurisdiction's economic background reports,
development strategies, industry and market studies, and relevant capital improve-
ment plans and financing programs. At a minimum, research three conditions:

® Businesses: Evaluate the community's economic data and employment posi-
tion within the greater region, and the local economy’s existing strengths, syn-
ergies, and competitive advantages and disadvantages moving forward. This
analysis should include private employers—small and large—and institutional
employers like universities and hospitals. Identify existing and emerging in-
dustry clusters to guide the plan’'s economic development strategy.
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e Residents: Study the relationship between local jobs and housing, which may
include the community's jobs-housing balance, the match between resident
skills and local jobs, and commuting patterns. In areas of substantial work
trips, study local, noncommutational trips by auto, transit, and other modes.

e Finances: Analyze the community's current fiscal position and diversity of
revenue sources to understand the balance between different land uses and
their contribution to the jurisdiction's general fund, using quantitative and
qualitative baseline measures of success for each.

RESEARCH COMPILATION AND ANALYSIS Figure 2-9
A research article, "Measuring the
Based on the research and findings, the team typically prepares the following Benefits of Compact Development on
documentation: Vehicle Miles and Climate Change,"
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Step Six: Prepare the People

The people preparation phase begins by employing one of two approaches for
developing action plans:

1. “The black box" method consists of participation limited to jurisdictional
staff, consultants, and others deemed strictly essential to drafting the plan.
Though the legal adoption process typically requires one or more public
hearings, it may not demand “public involvement.” The military or other
organizations requiring restricted involvement might choose the black box
approach.

2. “The public involvement process” describes the practice of engaging
“stakeholders”"—anyone who can influence, impact or be impacted by the plan,
and general interested citizenry.

Though the choice between the two rests with local officials, most regional,
community, or neighborhood plans benefit from involving a diversity of stakehold-
ers (e.g., residents, businesses, and agencies). Planning for sustainability requires
sufficient citizen participation for both plan-making and to maintain support
throughout implementation.

SECURING COMMUNITY REPRESENTATION

The people preparation process should compel the public to exchange information
critical to the project, empower them to make or recommend good choices, and
support actions that don't necessarily reflect their preferred selections. Address the
most significant challenge in public engagement: gathering credible input over the
course of the project from a sufficiently representative sampling of stakeholders.
Though largely citizen based, community planning often relies on those citizens
who may not represent the broader community:

1. Those with a direct personal, commercial, or political stake in the outcome;
2. Those attempting to control or direct the outcome;

3. Those citizens with the time and inclination to attend public forums and public
hearings;

4. Those with a stake in one part of the plan but with little concern for the whole.

By selecting citizens at random for participation in the input and delib-
erative process, the team can secure a more diverse and comprehensive cross-
section of community representation. Depending on the size of the budget
and sample, the results of a random engagement should provide a relatively
accurate picture of community sentiments, albeit less than a scientific repre-
sentation of the entire public's considered opinion on plan-making. Besides its
ability to involve those without a direct interest in the outcome, the random or
stratified sample can gain a proportional representation of citizens who usually
avoid public events: youth, minorities, and others who either will not or cannot
participate.

38 The Process of Transformation



STAKEHOLDER ENGAGEMENT PLAN

Consider a two-pronged approach when gathering stakeholders:

1.

Deploy a random sample of citizens able to participate in the investigation and
deliberation process using the Internet, phone calls, and face-to-face surveys
and interviews, and/or enlisting a diverse group of citizens to participate in

a project advisory council or commission. This secures a more diverse and
comprehensive cross-section of community representation.

. Concurrently, seek as wide and diverse participation as possible, and directly

engage those willing to participate, treating all willing or eager to engage with
the same respect and consideration.

If the jurisdiction employs a "“sustainable project manager,"” this individual

may lead or at least assist in the people preparation process. One outcome of the
preparation could include the procurement of this position during the initial en-
gagement effort.

STAKEHOLDER ENGAGEMENT PROCESS

The engagement process consists of the following actions:

1.

Develop and update a comprehensive stakeholder identification list that
describes the name, contact information, and specific stake or position relative
to the project of people capable of supporting or resisting the planning process.

. Complete a stakeholder engagement plan with the assistance of the jurisdiction,

and refine and update it during the planning process. The plan should describe
the most effective means to engage the stakeholders and maintain their
involvement throughout the project, including the need for bilingual members
who can communicate with non-English-speaking stakeholders.

. Create a public relations and promotion plan that includes developing media

strategies and tactics and drafting the first press release.

. If politically or technically essential, help organize an action plan management

or advisory commission or committee composed of representative stakeholders
to guide the process through the arc of the project.

. Develop and launch an interactive project website with a concise project

description, questionnaire, and an introduction to jurisdictions' participating
staff members and consulting team. The posting should describe, in text and
graphics, the process and desired outcomes.

. Hold confidential interviews with key stakeholders, including jurisdictional

officials, to explore planning goals, ideas, issues, and concerns, and build trust.
Omit attributions unless permitted while sharing key concerns and the apparent
support for or resistance to the effort.

. Identity, clarify, and prioritize long-term goals and interim objectives, and

develop measures for evaluating estimated performance of strategies that
emerge during the project. Place each goal and objective into its appropriate
category—energy, economic, transportation, and so on.
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8. Prepare a promotional-quality, two-sided flyer with a project description and
questionnaire on the back. Ask no more than four questions if written comments
are solicited. Distribute printed flyers through the jurisdiction’s departments,
civic, and business organizations, and concurrently, post the flyer on the
website.

9. Indentify, engage, and support project champions, unelected and/or elected,
willing and capable of helping lead the community and build support for the
process and the outcomes.

Figure 2-10

The Emerald Tracy website for Tracy,
California’s sustainable action plan
uses the open source web software
Drupal to maximize user accessibility.
City of Tracy, California

AN EMERALD CITIES
PiLot Project

Welcome to EMERALD TRACY!

Nele o 1O
Welcomeito See first hand the exciting progress made on
the draft citywide sustainability action plan.

Emerald Tracy We need your input before moving forward.

The community workshop was a huge success.
i We asked everyone to rank their top
..an Emerald Cities sustainability projects and programs that they
Pilot Project would like to see implemented in Tracy. We
; received a lot of great input about the proposed
as well as a variety
of new ideas.

So far, we have completed a municipal and

< ity-wide greenh gas (GHG) emission
inventory, met as City staff and consultant team
to determine how best to address the most
important sustainability needs for the City,
drafted measures that can help Tracy become
more sustainable, and modeled these measures
10 assess their benefits and potential for meeting
the City's targets.

Fallow us on Please sign up on our mailing list below to
@ twitter & facebook stay informed about this exciting project!

h TAKE OUR SURVEY TELL US YOUR STORY 74 SUBSCRIBE TO THE LIST
Provide helpful feedback to shape Share your experiences <3 Sign up for our newsletter to
the project receive accasional project updates

s S
& = Oemo Nl
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RANDOM STAKEHOLDER ENGAGEMENT

If the engagement process includes a random or stratified sample of citizen
participation:

1

. Gather information from the participants through a one-time or periodic process,

based on a series of questions and opportunity for comments using surveys or
interviews;

. Enlist willing participants to engage in the planning process and include

opinion polling at critical decision points in the process. Encourage attendance
and feedback at workshops or other key public events, and provide briefings
and documents to the public and make them available to the press as well.

. Prepare a survey that targets and captures the appropriate population segment.

The process may be limited to a Web-based survey and random telephone
interviews or include interviews and meetings, depending on the political and
social context and budget.

. Compile and sort the results into a database with Web responses and summaries

of responses to telephone surveys. The telephone survey, though limited,
will provide an alternative to those who may not have Web access. Common
concerns and frequently asked questions can be included in hard-copy
newsletters, printed and circulated at community events or gathering areas.

. Periodically report results to the jurisdiction of the survey and questionnaires,

and incorporate into a Web-post summary with both text and graphic
representations of preferences, trends, and opinions.

WEB ENGAGEMENT

If the engagement process includes surveys and other interactive elements, consid-
er developing and hosting an interactive project website, employing a user-friendly
format such as Drupal.® The advantages to a jurisdictional website include the fol-
lowing:

1.

The Web content can be quickly updated by nontechnical staff using simple
instructions;

. The Web provides the jurisdiction with a secure online project website, and

gives their staff with a convenient means for content control;

. The team can develop, launch, and modify the website without the use of

specialized programming language or the need to assess a webmaster for
each update. This allows maximum flexibility and security for interactive Web
activities.

. The team maintains the website for the duration of the project and then turns it

over to the jurisdiction for hosting or incorporation into their specific website.
The Web pages might be organized or subdivided as follows:

Project Overview

Goals, Objectives, and Performance Measures

News and Updates—dynamically generated, but only headlines and teasers
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Current Jurisdictional Efforts
Process and Schedule

Online Surveys and Questionnaires
Downloads

Consulting Team

Proposed Strategies, Policies,
Programs, and Actions

Draft and Final Plans and Comment
on Draft

Comment Forms
General Feedback
Project Contacts
Ways to Assist

Champions—Individuals/Residents,
Businesses

Links to Resources

PUBLIC ENGAGEMENT AND EDUCATION VENUES
THE PUBLIC WORKSHOP

The public workshop, held during evening hours or preferably a Saturday morning,
is a team-led event which provides a great way to engage the public directly and
facilitate an educational exchange. Introduce the project, the people, the tools, the
timelines, and the major milestones. Describe the communication protocols, pro-
cedures for notifications and documentation, and explanation of goals, objectives,
and “performance measures” necessary to evaluate proposed ideas and strategies.
Finally, the workshop offers the public an opportunity to brainstorm ideas, discover
common ground and differences, and begin a fair and equitable resolution process.

Three simple ways to attract attendees are as follows:
1. Invite a “featured speaker” to kick off the event;
2. Host a panel of articulate stakeholder representatives to discuss relevant issues;

3. Focus on those relevant topics. For example, economic health issues may attract
far more interest than environmental concerns.

The best workshops, after the initial introductions, housekeeping, and speak-
ers, break the assembled participants into groups of 10 or less, a threshold size for
eliciting questions and comments from those uncomfortable with speaking publi-
cally, followed by a reporting out and comparison of the results. Hosting two events
on the development of a sustainability plan is usually sufficient to raise awareness
and elicit feedback. The first public engagement includes a brainstorming session
to gather ideas for building resilience and reducing fossil-fuel dependency. This
tees up the second workshop, an opportunity for the participants’ evaluation and
discussion of proposed action measures.
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The best public involvement process
actively engages a diversity of stake-
holders in the planning process. Dur-
ing a charrette workshop, Steve Coyle
leads stakeholder groups through a
design exercise. Stephen Coyle



THE PUBLIC CHARRETTE

The National Charrette Institute (NCI)
Charrette System™, a results-based,
accelerated, collaborative planning
system, spans the entire engagement,
educational, and project time horizon.
It employs a multiple-day, collabora-
tive process as an extended trans-
formational event that harnesses the
talents and energies of all interested
parties to create and support a fea-
sible plan for a resilient/low-carbon
built environment. The charrette
provides the maximum opportunity
to work with the public “at the table”
through multiple highly organized
iterative feedback loops that will cul-
minate in a plan that reflects a high
degree of community authorship.

For a two-charrette or extended
workshop alternative, in the first
event, "out of the box" ideas are con-

sidered and tested, giving the public an opportunity to explore options without the
risk of "locking” into one approach or another. The second event focuses on plan

OuUR WELL PLANNED AND DESIGNED COMMUNITY

3. OUR WELL PLANNED & DESIGNED
COMMUNITY

Our goal is to protect our hillsides,
farmlands and open spaces; 7
Ventura’s historic and, oral resources;
respect our diversefieighborhoods; reinvest
i d @munity; and make
ke highest
ture,

This plan also represents
commitment to smagt.grewti:

wn )

[ZEN

6. Preserve open space, farmland, ngtural
beauty, and critical environmental areas\
X 1

Mix land uses “Smart growth is about being
. Take advantage of compact building defsign good  stewards of our

. Create a range of housing opportunitigs and | communities and of our rural
choices 9 9 0P lands, parks, and forests. It is

. Create walkable communities aoouilenssnoythatifieibestoy
. Foster distinctive, attractive commnities

the past is preserved, while
creating new communities that
are  attractive, vital, and
enduring.”

~-Michael Leavitt, EPA Administrator

with a strong sense of place

and direct
gxisting communities
Quide a variety of transportation choices
¢ development decisions predictable,
Qd cost effective

“Smart growth is about being
good stewards of our
communities and of our rural
lands, parks, and forests. It is
about ensuring that the best of
the past is preserved, while
creating new communities that
are attractive, vital, and
enduring.”

--Michael Leavitt, EPA Administrator

Rge community and  stakeholder
jon in development decisions

Agency

the product of decades of
development. These patterns
tablished our community's,
| continue to do so in €
e of SOAR, the Hillside #bter

fificing farmland and
#Hilisides and along our

refinement, while the time between permits critical research and analysis.

DIGITAL PARTICIPATION

2005 Ventura General Plan
31

Figure 2-12

A community goal for the City of
Ventura general plan includes the
promotion of the principles of smart
growth. City of Ventura General Plan,
Ventura, California

The public workshop can include external website participation through standard
video connections and polling devices. A digital audio/visual (A/V) program like
Skype allows remote participation by key individuals and organizations with just
laptops, pug-in speakers, a webcam, and a digital projector for audience viewing.
A booth erected for community events allows face-to-face polling, recorded via lap-
top audio, for feedback on proposed actions.
In fact, A/V connections can be deployed across a community to allow groups
of stakeholders to collaborate in the planning process without traveling, drawing
rural residents, senior citizens, and otherwise "offline audiences"” into the process.
This increases the likelihood that people will offer meaningful input.

EQUITABLE DECISION-MAKING

Community residents and other public and private citizens may not easily reach

consensus regarding the development of the plan unless differences are resolved
through a fair and transparent decision-making process. Cynicism, mistrust, and
deeper disagreements may erode participation and undermine support for the

plan's adoption.

By the establishment of a set of core goals and objectives that are both quan-
titative and qualitative, the team can design a framework capable of evaluating the
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performance of proposed interventions that can allow the stakeholders to measure
the impacts against the benefits and drawbacks, iteratively. The alternatives can
be prioritized or simply scored, with a subsequent decision by a jurisdictionally ap-
pointed or elected body.

Step Seven: Develop Goals, Objectives, and Periormance
Measures

The goals, objectives, and performance measures should be developed, ratified,
and revisited throughout the plan-making process. Methods for obtaining the infor-
mation include questionnaires, surveys, and interviews described earlier, with peri-
odic updates at key planning milestones. Generally, jurisdictional staff tasked with
developing the plan initiates the goal- and objective-setting process, assisted by the
consulting team.

EXAMPLE OF CONCEPTUAL GOALS

Achieve economic, environmental, and social health and resilience
Reduce vehicle miles traveled

Decrease the carbon-intensity of vehicles

Improve the energy performance of existing and new buildings
Develop renewable energy sources

Increase waste reduction and recycling

Sequester carbon in open spaces

Engage and educate the community

DEVELOP GOALS AND OBJECTIVES

Start by asking the jurisdiction and community the following:

1. What are the goals, generally and categorically? The goals should describe
a desired outcome or end result such as building community-wide
environmental—air, water, and soils—health.

2. What are the objectives? The objectives should describe achievable, specific
results, or intermediate steps necessary to attain the goals within a set time
span, such as reducing community-wide greenhouse gas emissions 25 percent
by 2030 from current rates, or securing 20 percent of energy from renewable
sources. The objectives are sometimes referred to as targets.

3. What are the performance criteria or metrics necessary to measure the
qualitative and quantitative potential for proposed strategies, programs, and
other remedies? For example, greenhouse gas emissions are typically measured
as CO,e emissions, and fossil fuels can be calculated as electric power in
kilowatt (kW) hours/year from nonrenewable resources.
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Distill the goals and objectives
into a vision or mission statement as the
“message.” For example, “Our neigh-
borhood, community, or region will, over
time, achieve full dependency on, and
support and enhance the health of our
renewable resources—biological, land,
water, air, energy, and people.” Since the
objectives and performance measures
are often technical, such as improving
energy efficiency in public facilities, the
appropriate level of expertise (e.g., a fa-
cility engineer) should be included in the
goal and measure-setting process.

Each desired outcome, target, and
performance indicator should be re-
viewed and critiqued by the stakehold-
ers, from elected officials to impacted
citizens though some goals, objectives,
and measures may reflect statutory re-
quirements. For example, California’s
Assembly Bill 32, the Global Warming
Solutions Act of 2006, codified statewide
greenhouse gas emissions—CO, e—re-
duction goals. If necessary, revise or
refine objectives (e.g., deadlines, target
numbers) during the planning as actions
are proposed, evaluated against targets
and performance measures, and accept-
ed, modified, or eliminated.

SETTING TARGETS

Goals require milestones to evaluate
progress over time. Clearly defined
jurisdictional targets provide decision-
makers with both direction and political
cover. Long-term targets should include
milestones to drive immediate actions,
such as California's goal of reducing
statewide GHG emissions to 80 percent
below 1990 level by 2050, and 15 per-
cent by 2020. This clearly defined emis-
sions reduction goal defines the target,
provides a quantifiable result, and
states a specific time period for achiev-
ing the goal.
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Figure 2-13

The Hayward Climate Action Plan set
greenhouse gas emission targets for
years 2020 and 2050. City of Hayward,
California, Climate Action Plan

The Plan-Making Steps 45



Targets are useful only if and when a community commits to their achieve-
ment through action. Without effective, implementable action plans, goals and
objectives become little more than wish lists. Targets require a starting line. One
example, the GHG emissions baseline inventory, estimates CO,e emissions for the
base or starting year. The inventory calculates total jurisdiction and community
emissions by source, establishing evidence to compare current and target emissions.
With a baseline inventory, the jurisdiction sets reasonable reduction targets and pri-
oritizes actions to reduce emissions.

DEVELOPING QUANTITATIVE AND QUALITATIVE PERFORMANCE MEASURES

Greenhouse gas emissions, the primary coin of the climate change realm, comprise
the metric for quantifying the anthropogenic causes of climate change. A proverb
warns, “We almost always get what we measure.” Comprehensive evaluation of
proposed remedies warrants both appropriate qualitative and quantitative measure-
ments. For example, reductions in building energy and tail pipe emissions employ
CO,e in metric tons as a measure of carbon emission. However ubiquitous, CO,e
represents a single performance metric. For example, though electric vehicles re-
duce CO,g, their proliferation could increase auto dependency, reduce walkability,
and increase childhood obesity.

The goal of “walkability” requires a quantitative and qualitative assessment of
pedestrian mobility, for example:

e Quantified in terms of the walking environment: the presence of safe and attrac-
tive streets and paths, maximum block lengths or street connectivity, and the lo-
cation, diversity, and frequency of destinations—shops, parks, and schools

e Qualitatively, walkability is “the extent to which the built environment is friendly
to the presence of people living, shopping, visiting, enjoying or spending time in
an area.”*

Since meeting qualitative targets may be difficult to verify, always include ob-
jective criteria. For example, achieving a “sense of place” downtown can be partly
quantified as the visual enclosure of public space at a minimum building height to
street width ratio of about 1:3.

Step Eight: Develop the Strategies

Develop the jurisdictional and communitywide strategies, policies, codes, programs,
tools, and techniques for the built environment and each supporting system to
achieve the goals and objectives. Concurrently, assemble a list of performance crite-
ria or metrics for evaluating the efficacy of each proposed action.

DRAFT PRELIMINARY ACTIONS

For each stated goal and objective, generate a draft list of proposed measures,
beginning by asking the following questions:

1. What existing actions are already underway by the jurisdiction? These interven-
tions can serve as a starting point for identifying new measures, and as a means
to expand, leverage, or improve existing actions.
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An “action sheet” describes the fea-
tures, benefits, and costs of a Safe
Routes to School Program. Stephen
Coyle



Categories:
Transportation |
Built Environment g’

@ Safe Routes to School Progrm

Description

Safe Routes to School consists of an international, national
and State program that increases the number of children who
walk or bicycle to school by funding projects that remove the
barriers that currently prevent them from doing so within a
collaborative community framework.

Those barriers include real and perceived safety, lack of
infrastructure (e.g., no crosswalks), unsafe infrastructure
(e.g., walkways invisible from the street), and lack of
programs that promote walking and bicycling through
education encouragement programs aimed at children,
parents, and the community. Most students can easily walk a
mile and bike up to 3 miles, depending on age, location, and
fitness.

Supports Goal/Objectives
Reduce VMT of passenger vehicles to 30 percent below
business-as-usual projections by 2030

Conceptual Strategy

Reduce motor vehicle miles traveled (VMT)

Performance Characteristics

GHG Emissions Reductions: From 2-6% of Community
Transportation Emissions from private vehicles, and .02%
from dedicated bus transit.

Potential Synergism

The Program can or should be coordinated with
transportation demand management programs that address
traffic calming, "intelligent" signalization, and similar
improvements to the safety, convenience, and efficiency for
pedestrians, bikers, and motorists.

Implementation Time

The Program can be planned and implemented with six
to nine months, if necessary mprovements are limited to
crosswalk striping and other adminstrative actions.

ACTION SHEET

| —o—Option 1 — Baseline
—a—Option 2

Cumulative Costs

Bc-iw\m

Cost of Pilot Program

2008 o1 2018 pav] 2028 2031 2088 2041

Years in Pilot Program

Cost/Benefit Graph
Benefits
1. The program has been widely used throughout the US
with demonstrated success.
2. Walking or biking to school decreases both private and
public motor vehicle use and related costs, and improves
health by increasing walking which reduces childhood
obesity.
3. Gradually increasing fuel costs will incentivize support
for the progam.
4. Reducing VMT will result in a smaller amount of fuel
burned within

Drawbacks

1. Without supportive infrastructure and adequate,
demonstrated security, a proposed program will flounder.
2. The program will not function in suburban development
patterns with remote school locations, or schools built
beyond neighborhoods and other urbanized areas.

First Costs

Majority of cost result from the removal of physical,
regulatory barriers. Cost depends on the following pirmary
variables:

1. Number of schools considered

2. Distance from school to students' residences

3. Route(s) physical, security, and social conditions, and
existing transit service

4. Cost of infrastructure improvements

Estimated costs of at least $50,000 and up for a pilot
program, depending on grants and efforts required to
create safe routes to school, and the number, location, the
surrounding circulation context, and types of schools.

Life Cycle Costs

Estimated $50,000 and up, depending on grants and efforts
required to create safe routes to school, and the number,
location, the surrounding circulation context, and types of
schools.

1. Decrease in auto and bus costs

2. Decrease in health-related student care
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2. What are the potential "big picture” strategies for achieving the goals and
objectives? Each strategy should describe a method for achieving one or more
particular objectives:

e Develop a freshwater conservation strategy to help save water and en-
ergy, preparing the community for any potential decrease in the water
supply.

e Develop strategies to reduce vehicle miles traveled (VMT) and reduce emis-
sions per mile traveled, through a combination of policies, codes, plans, pro-
grams, and best practices that increase the use and convenience of public
transportation, bicycling, and walking.

3. What are the policies that could lead to achieving the objectives and goals?
These policies could modify or replace existing ones, and enable changes in the
municipal codes.

» Neighborhoods shall not be bisected by a significant physical barrier, such
as an arterial street, a railroad track, or a major drainage way.

» Encourage infill development on vacant and underutilized commercial and
industrial areas through regulatory (e.g., zoning, development standards)
and economic incentives.

4. What are the codes or zoning ordinances necessary to achieve the objectives?
These codes could modify or replace existing ones, and might necessitate policy
changes for consistency.

e Permit compatible live-work occupancies in existing neighborhoods at the
corners of arterial and collector streets.

* On-street parking shall be required on a minimum of 80 percent of the
length of both sides of all new streets including the project side of bordering
streets.

5. What are some potential plans and projects that could manifest the codes as
specific site and/or building designs?

e Develop a mixed-use, corridor redevelopment plan that incorporates the
new pedestrian street standards.

o Create a public/private renewable energy project for achieving a measur-
able reduction in kW consumption.

6. What are the programs required to achieve the objectives? A specific program
could result from a recommended policy and code, or emerge as an independent
action that supports the goals and objectives.

e Institute a “Safe Route to Schools" program to promote walking and bik-
ing to school through education and incentives that provide safer and more
pedestrian-friendly streets.

e Create a comprehensive “Transportation Demand Management"” (TDM)
program for new projects that reduces weekday peak period motor vehicle
trips consistent with project objectives.
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Figure 2-15

A public planning process should
| empower the participants to develop,
‘ J present, and assess potential alterna-
‘ tives. Stephen Coyle

7. What are the best practices that could deliver the most efficient and effective
results? The best practices could result in modifications or replacements to the
jurisdiction's codes and practices.

e Implement a stormwater retention best management practice (BMP) that
consists of pervious pavement systems and rain gardens designed to drain
down within 24 hours.

¢ Limit new construction on slopes no greater than 15 percent, and avoid dis-
turbing portions of project sites that have preproject slopes greater than 15
percent.

DEVELOP EVALUATIVE CRITERIA

The draft list of proposed measures should include a simple description of each,
and an order-of-magnitude estimate of the expected benefits and drawbacks. If not
completed in the Goal, Objectives, and Performance Measures, develop a set of
qualitative and quantitative measures and metrics to enable an objectives assess-
ment of each proposed intervention. For example:

QUANTITATIVE CRITERIA

1. GHG emission in CO,e metric tons;
2. Energy savings: Estimated kW/hours saved annually following implementation;

3. VMT and VT/D reductions: Reductions in vehicle miles traveled and vehicle
trips per day;
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4. Implementation costs: Estimated cost to activate the intervention;
5. ROI or lifecycle cost: Estimated return on investment following implementation;

6. Walkability: Measured in number, diversity, and distance of destinations and
route amenities like continuous sidewalks and short block lengths;

7. EROEI: The ratio of renewable energy returned on nonrenewable energy
invested.

QUALITATIVE CRITERIA

. Strategic: The capacity to create long-term value and benefits;
. Leveragability: The potential for leveraging other programs and actions;
. Visibility: The promotional capacity for an action's visibility;

. Phasing: The ability to incrementally implement or deploy the action;

G W N =

. Reliability: The ability to remain operational and effective through its estimated
life;

6. Control: Whether the jurisdiction controls the actions required for its

implementation;

7. Adaptability: The action's capacity to adapt to changing conditions over time.

OTHER PERFORMANCE CONSIDERATIONS

1. Will the action expand an existing action or measure or develop a new program?

2. Health benefits can be measured both qualitatively—improved quality of life—
and quantitatively—reductions in incidents of childhood obesity and asthma, for
example.

3. While the most common metric for evaluating an investment is simple
payback/time, it ignores the time value of money by estimating the time for
an investment to pay for itself. The simple payback period is equal to the
investment cost divided by the annual savings. A $1,000 investment that saves
$500 each year has a two-year simple payback. In comparison, a lifecycle
cost analysis considers the economics associated with a particular investment
throughout the investment's useful life.

4. A strategic investment adds value well beyond its initial payback period, even
for subsequent generations. Will the action provide collateral benefits to the
community such as local air quality, improved public health, lower health-care
costs, and improved worker and student performance, and can these benefits be
assessed and used to support the introduction of the program?

MODELING THE ACTIONS

A transparent and objective assessment of each proposed action requires modeling
or estimating their performance using the qualitative and quantitative criteria. De-
ploy both low- and high-tech tools including those that enable the stakeholders to
compare the benefits and drawbacks of proposed actions. Communicate the model-
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ing results with user-friendly formatting and a minimum of technical jargon. Most
importantly, for each action, describe all calculations, assumptions, and variables in
an appendix or supplemental document—they represent the methodology and evi-
dence behind the modeling.

For example, a Department of Energy (DOE) grant program provides a “cal-
culator” for estimating job creation for specific energy-related actions. Whether or
not one agrees with DOE's numbers, they include their methodology with other cal-
culations, assumptions, and variables.

REVIEW AND EVALUATE THE PRELIMINARY ACTIONS

The team must explain often complex, technical policies, codes, programs, regula-
tions, best practices, or tools to staff, officials, and the general public, and articulate
estimated performances. In order to clarify the process, the following practices
should be implemented:

1. Organize information by function (e.g., solid waste), topic (e.g., renewable en-
ergy), or department (e.g., transportation).

2. First draft: If appropriate, post a spreadsheet draft list of proposed measures on
the website, or post it after the internal jurisdiction review described below.

3. First review: Circulate the spreadsheet draft list of all proposed measures to
the key stakeholders—typically jurisdictional staff—digitally and/or in print for
their initial review and comment. Focus feedback on recommending measures
to clarify, retain, revise, or eliminate. Develop a second draft list noting com-
ments, proposed additions, deletions and revisions, and submit for a second Figure 2-16

review. A stakeholder signs a narration of

4. Second review: Lead the stakeholders through a second review and evaluation proposed goals iy nd actions during the
Los Angeles Solid Waste Integrated

of the proposed actions and solicit written comments. Develop subsequent drafts Resource Plan citywide conference.
that incorporate proposed additions, deletions, and revisions and complete re- Stephen Coyle
finements.

5. Public review: Either concur-
rent with or subsequent to initial
reviews, lead a communitywide
effort to solicit feedback on pro-
posed actions, and record ques-
tions, comments, and new ideas
for consideration. Employ a series
of workshops, online surveys, and
other appropriate venues, and
post the results on the website.
Post the draft action list on the
Web prior to and after the event
and in prominent locations to al-
low public examination of the
proposed strategies and feedback
results.

—
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Extra-Urban Agriculture:
The Corrugated Edge of Agricultural Urbanism

| The plan for this agricultural community provides a variety of ways for different scales of agricullure to plug into the urban fabric. This maintains
= open viewsheds into the agrarian lands and allows an economic and social interchange between the aclive agricullural lands and the town.

Figure 2-17

“Agricultural Urbanism,” by plan-

ners Duany Plater-Zyberk, carefully
fits numerous food-related activities,
including small farms, shared gardens,
and farmers’ markets, and agricultural
processing. Duany Plater-Zyberk and
Company



PRIORITIZE AND/OR SELECT A SET OF PREFERRED ACTIONS

Lead the jurisdiction in prioritizing and/or selecting a set of jurisdictional and
communitywide actions in preparation for the development of the action plan:

1.

Facilitate an iterative process to “score,” prioritize, and/or select a list of pre-
ferred remedies, based on the estimated performance relative to the goals, ob-
jectives, and performance metrics. The numerical values can be weighted for
and against the economic, political, and social considerations.

. Present a set of recommended actions to officials for their consideration, delib-

eration, and/or decision to adopt, reject, or modify the list.

. Post interactive Web and circulate print prioritization and/or selection forms.

While the public may lack the power to select the final list, public workshops or
charrettes can provide stakeholders the opportunity to render opinions or weigh
the value of each action.

. Post the results on the jurisdictional project website and in prominent locations

to continue the community education and feedback process.

As a result of a deliberative process, produce a final set of prioritized or se-

lected policies, codes, programs, plans, best practices, and tools, and assemble into
an action plan for building resilience, health, and enduring sustainability.

Step Nine: Develop the Action Plan

Create a plan for activating each selected action over time. Before drafting, con-
sider designating or employing a manager/director to guide the actions or projects
through implementation, and to monitor and report on the progress of each action.
Each strategy, policy, code, plan, program, and tool will comprise a “project” or ac-
tivity, each nested in a completed action plan.

Complete the following:

1.

Finalize the scope of each action, adjusted for any anticipated conditions at the
time of activation.

. Describe the methodology for activating each action (e.g., energy retrofit pro-

gram).

. Identify and develop funding necessary to launch and operate each action.

4. Create a human resource list that identifies the person, organization, roles, re-

sponsibilities, and contact information for each action, including administrative,
managerial, and technical staff; activation and operational labor; and regula-
tory/legal and economic advisors.

5. Identify and secure political support for each action.

6. Determine commencement dates and operational time trajectories for each ac-

tion.

. Set up command and control systems to manage cost, risk, quality, communica-

tions, time, changes, procurements, and human resources.
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Figure 2-18

California's Contra Costa Centre/
Pleasant Hill BART Transit Village, the
implementation of the second phase
of a resilient, transit-oriented develop-
ment. Doug Johnson, MVE & Partners,
Inc., Architects

8. Develop a monitoring and control program for each action that illustrates the
procedures for evaluating, adjusting, and improving the desired outcome and
performance of each.

9. Draft a contingency “plan B" for each action in consideration of changing
economic, environmental, social, and political conditions.

10. Assemble the documents into a digital action plan, and submit to appropriate
staff, team members, and others for peer review and response.

11.Refine and produce the final documents in digital and printed formats.

THE FUNDING CHALLENGE

To effectively implement the action plan, each jurisdiction requires an adequate,
reliable, and consistent funding stream necessary to meet the long-term targets.
When funds for energy, transit, and solid waste programs, for example, are viewed
as amenities rather than necessities, support will fluctuate with national and local
politics and economies. Develop a comprehensive financial plan with long-term
budgetary needs and specific means to secure funding, independent of annual fluc-
tuations in federal, state, and local constraints, which includes:

1. Action plan management and coordination costs, such as a salaried or contract
position

. Staff and/or consultant fees and expenses
. Plan, code, program, or technology activation and maintenance costs
. Monitoring and reporting costs

. Promotion and education costs

S G e W N

. Funding, grant-writing, and expense management, tracking, reporting, and
oversight
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THE FUNDING SOURCES

Public and private grants, awards, and loans offer sources of funds that can cover
or help defray the up-front costs of activating measures, though often not for long-
term operations. Jurisdictions can respond to long-term funding needs through the
development of public reinvestment mechanisms, taxes, and bonds. For example,
San Francisco, Berkeley, and Emeryville, California, obtained voter-approved pub-
lic bonds for solar investments and a property tax assessment for energy efficiency
programs.

Public investment in value-building regulations and long-term infrastruc-
ture reduces the risk for private capital and, therefore, attracts private investment.
For example, Portland, Oregon’'s commitment to build and operate streetcar lines
helped attract high-quality and high-value private development and has made the
city one of the most walkable in the nation.

ADAPTABLE ACTIONS

Over time, each action may require modifications to accommodate external chang-
es. For example, the development of more efficient, less expensive photovoltaics,
or the discovery of product unreliability, could change the choice of materials and

methods of installation. The action plan should describe a protocol for this situation.

The potential for both technological improvements and the emergence of
unintended, adverse consequences illustrate the value of employing time-tested
actions like resource conservation and urban forms that enhance pedestrian mobil-
ity. The discovery of a carbon-free fuel may be most valuable by enabling an easier
transition to the development of renewable energy sources that will require the
considerable consumption of fossil fuels.

The projects or actions can now be implemented in accordance with each in-
dividual plan.

Step Ten: Implement the Action Plan

The action plan’s implementation requires key people and organizations for its
success. For example:
1. A jurisdictional finance department is useful in providing assistance on
budgetary, accounting, and economic analysis of projects and in securing long-
term financing.

2. A public works department or agency provides expertise on transportation,
energy, and solid-waste-related activities.

3. Local and regional transportation and transit agencies help advise on,
regulate, and facilitate motor vehicle mileage reduction actions, thoroughfare
modifications, and transportation demand management programs.

4. A planning, building, or development services department reviews and

implements building and zoning code upgrades, and reviews development
proposals for compliance with new requirements.

5. An economic development or city manager's office assists in the evaluation and
management of economic impacts of the programs.
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One resource for monitoring green-
house gas emissions from household
auto use nationwide is provided cour-
tesy of the H+T Affordability Index,

* o MEChandley

\ G Center for Neighborhood Technology,
| b ] e www.cnt.org. Center for Neighborhood
o am CNToz00 Technology, Inc.

6. A parks and recreation department or agency advises on the implementation of
programs for walkers and bikers, and landscaping and tree-planting programs.

7. Neighborhood organizations and libraries can help communicate the value of
programs and projects.

8. Schools and training facilities provide project-related educational opportunities
for students, teachers, and the community.

9. Local service, retail, and manufacturing businesses and business organizations
can offer goods and services such as energy-conserving products and audits,
and mechanical equipment to optimize adjustments and installations, thus
adding to the employment of local tradespeople and service providers.

10.Local and regional developers and builders can help implement and test the
energy- and resource-conserving policies and codes.

IMPLEMENTATION CONSIDERATIONS
The implementation process should consider the following:

1. Each action's implementation requires supervision, management, and
organizational oversight. Though staff or a sustainability manager can fulfill all
or part of this role, certain tasks—developing a renewable energy district—may
require the assistance of one or more technical specialists.
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2. Long-term actions with years between cause and impact require enduring
support and investment to avoid the adverse consequences of short-term
thinking. An action plan committee or an oversight commission, organized
during the plan's development, can provide both continued support and third-
party monitoring.

3. Education provides the most durable means for maintaining and building
community support. Those managing the plan's implementation should assume
responsibility for developing the means to educate those impacted, and whose
support or resistance could buttress or undermine the plan's success.

4. Each action offers an opportunity for promotion, using the Web, flyers, and the
press. At a minimum, create a promotional plan with targeted information for
the key audiences, a task best initiated during the development of the actions.

5. Demonstration projects and programs present excellent opportunities of
educating by example. Targeted demonstration projects help generate and
maintain community support and illustrate the value of action and observing the
results.

6. Develop and launch high-profile demonstration projects such as a “Safe Routes
to School Program” or tree planting. High-visibility projects attract media
attention and provide classroom and independent teaching prospects. However,
a multifamily recycling program offers direct benefits to both participants and
the broader community when the effort includes press coverage, personal
testimonies, and images of children recycling.

The action plan functions as an implementation guide and, as necessary, of-
fers detailed instructions. Significant obstructions—lack of funding—may require
revising a schedule, the scope of intervention, or adjusting targets. A comprehen-
sive monitoring, assessment, and reporting system helps identify these hurdles and
obstacles, and facilitates the generation of solutions.

DEVELOP THE MONITORING AND REPORTING PROGRAM

A monitoring program delineates the methods for observing and reporting on the
progress and performance of actions. Timely identification of the potential need for
corrective action allows better control of outcomes. Projects monitored regularly
can avoid deviations from the action plan and permit “field” modifications, such as
adjusting building cooling equipment to optimize energy savings. The development
and deployment of a monitoring and reporting program and manual requires the
following tasks:

1. Assign a program director or manager the responsibility for monitoring and
reporting on the actions, assisted by appropriate experts.

2. Draft a methodology for assessing the performance of each activity over time
against the objectives, measures of success, and the action plan.

3. Describe the commissioning processes required after installation or modification
of a facility, equipment, process, or system to verify its compliance with the
technical specifications and record functionality.

The Plan-Making Steps
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4. Delineate action-specific monitoring procedures and necessary human, Figure 2-20

The Mississippi Renewal Charrette
attracted over two hundred profession-
5. Specify periodic reporting protocols that describe performance results, obstacles als, including the author, from around

encountered, actions taken or proposed, and time and funds expended. the world to participate in a week-long
charrette (12-18 October 2005) to

6. Identify each project's progress—time, cost, scope, and scale—against the action  plan for the rehabilitation of areas
plan's performance baselines, and the need for corrective or preventive actions destroyed or damaged by Hurricane

. . . . Katrina. The outcome of this charrette
necessary to reach or maintain compliance and a desired balance between .
K consisted of redevelopment schemes
reward and risk.

for 11 devastated communities along
7. Recommend interim modifications only as necessary to maintain momentum the Mississippi gulf coast, and recom-

. . mendations for a host of technical,
only until changes are approved and implemented. . . .
design, economic, environmental, and

8. Establish a voluntary reporting protocol such as the Climate Action Registry® regulatory interventions.
or EPA's Climate Leadership program. Participation offers a mechanism for
obtaining independent, third-party verification for performance on, for example,
greenhouse gas emission inventories. These third-party organizations provide
a source of comparable, accurate, and consistent review, and an incentive to
monitor and report on a regular basis.

equipment, and budgetary resources.

9. In addition to specific monitoring and reporting, the jurisdiction should develop
an oversight review process to periodically evaluate and communicate to the
community at large, the effectiveness of each specific action and the action
plan in general. The process should describe progress without time-consuming
details that could detract from its educational value.

Next Steps

Each step described in this chapter delineates a plan for implementing a set of
strategies, policies, programs, codes, plans, best practices, and tools by assembling
a team; conducting research on the people and place; setting timely and measur-
able performance goals and objectives; proposing, evaluating, and selecting the
best actions; and developing an action plan, reflective of and supported by the com-
munity. In the following chapters, the contributing authors recommend a range of
methodologies, processes, and actions for achieving resilience and health.
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Chapter 3

The Physical Built Environment

Figure 3-1

Meriam Parks, a LEED-
ND pilot program
mixed-use development
in Chico, California, is
a good example of a
strategically planned
suburban infill project
intended to encourage
and support the sus-
tainable, context-based
commercial activity.
Seth Harry and Associ-
ates, Inc.

Sustainable Community Commerce

Seth Harry, AIA
President, Seth Harry and Associates, Inc., Architects and Planners

Retail Dynamics and Context

The nature and role of commerce as an integral part of the human habitat, belongs at the fore-
front of any discussion on a vital and sustainable urbanism. Traditional urbanism's rational
structure and diffuse, fine-grained street networks encourage retailers to locate close to where
their customers live or work, and at frequencies and increments of scale proportionate to the
frequency and scale of consumer demand, relative to the types of goods and services offered.




Unlike traditional urbanism, where consumer markets are defined by density
and proximity, suburban consumer markets are dictated almost exclusively by the
size of the road in front of the box. Suburban retailers exploit anomalies in the sub-
urban road network to locate their boxes where the greatest number of potential
customers will pass by, often with little proportional relationship to the surrounding
densities or land uses.

Suburban retailers follow “Reilly's Law of Retail Gravitation,” which says,
in essence, consumers will drive to the largest concentration of retail most easily
reached. Given that, suburban retailers are encouraged to build their boxes not
only to the maximum size that can be sustained at any given time by the traffic vol-
ume passing by, but to continue to expand in size with every incremental increase
in said volume, lest their competitive advantage be eroded. Every increase in road
capacity intended to relieve congestion, more often than not, results in even bigger
retail boxes, in a never-ending feedback loop of ever bigger roads and boxes, with
little regard for long-term consequences. Furthermore, each incremental jump in
size tends to further isolate the merchant from the local consumer, while promot-
ing business models which use the resultant economies of scale to access global
production and supply chains which tend to externalize many of the social and
environmental costs effectively managed through more locally based, sustainable
alternatives.

Fundamentally changing this dynamic must begin by addressing the spatial
anomalies that enable its existence in the first place, and by reconstituting finer-
grained thoroughfare networks, which include transit, that more equitably bal-
ance land-use and density allocations to the commerce with which it is associated.
This provides an efficient, systemic foundation for human habitation, one which
encourages and supports an equally fine-grained and diverse regional network of
smaller-scale, independent and locally owned enterprises and community serving
agriculture, supported by locally capitalized, community-lending institutions, such
as wKREDA in Western Kansas. But—like any self-sustaining ecosystem—its long-
term health depends on achieving a minimum threshold of autonymous viability,
relative to those local resources. Neither suburbia, nor ad hoc urbanism, can ever
function in a similarly sustainable fashion since, by nature, it relies primarily on ex-
ternal inputs to maintain itself.

Achieving sustainable commerce, then, requires a mechanism that will al-
low jurisdictions to accurately define and evaluate appropriate metrics for retail
size and performance, relative to the nature of the urban fabric within it. Empirical
models based upon the performance of successful retail venues in vibrant urban
settings can be used to set specific planning criteria tied to real consumer market
potential, and calibrated to a particular community's goals and objectives. This type
of exercise can help bring a regional economic system closer to that of a self-regu-
lating collective enterprise, able to maintain an efficient equilibrium of commercial
activity for an indefinite period of time, without excessive or ongoing supplemental
inputs.

Locally produced and consumed basic commodities provide greater economic
resilience and regional vitality in comparison to the net costs of securing those re-
sources from outside a region. Only essential products that are otherwise incapable
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of being locally sourced on a competitive basis should be considered for importa-
tion from beyond the immediate regional market context. To achieve this goal, first
conduct a comprehensive inventory of existing demand for fundamental goods and
services, and establish a baseline scenario for assessing the level of localized pro-
duction necessary to achieve a balanced production/consumption model.

Second, inventory the existing retailers within the region, and document their
size and location and the types of merchandise they carry. Third, analyze the loca-
tions of those retailers relative to the sources of both their supply and demand, and
compare to benchmark indicators for comparable communities/regions determined
to have achieved a reasonable level of sustainability. Develop a comprehensive
strategy for spatially rebalancing the system in terms of land-use and transportation
networks to provide a more efficient model of production and consumption con-
sistent with those benchmarks, such as food miles, regional vehicle miles traveled
(VMT), and economic multipliers related to locally sourced products.

Finally, identify and secure new rights-of-way (ROW) that can mitigate the
unintended consequences associated with dendritic road networks, institute regula-
tory policies that require the credible documentation of localized market demand
to support commercial zoning entitlements, or consider the creative use of land-use
allocation strategies such as transfer of development rights (TDRs) to help bring the
mix of retail and commercial activity into better balance. This could be done on the
basis of their strata within the “Transect,” to bring local food and goods production
closer to the consumer. Finally, provide appropriate market incentives, based on
credible standards that look at overall net impacts, to encourage the introduction
of local equivalents for basic goods and services that are currently brought in from
outside the region.

Preparing the Team

Urbanism is, by definition, a dynamic system. Therefore, it is important to have a
consultant team which has detailed knowledge of retail dynamics and market cri-
teria, in both conventional (suburban) and urban spatial contexts. The consultant
team must be capable of translating contemporary retail standards into a compre-
hensive, regionally based urban design and place-type strategy that reflects the
specific goals and aspirations of the community in question, while also meeting
minimum thresholds of market capture and consumer demand. The following pro-
fessionals often possess the specific skills required to produce an effective market
rationalization strategy:

e Market Analysts

e Economic Development Director/Development Consultant

e Leasing Consultant/Main Street Director

e Local Business Coalitions

e Architecture/Urban Design Team

e Planning Staff and Public Works Officials

e Elected Officials

Sustainable Community Commerce
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Preparing the Tools

Remediation strategies require qualitative and quantitative representational and
regulatory tools to help articulate and define key issues and objectives. Basic graphs
and spreadsheets can document relative performance characteristics and other at-
tributes in evaluating existing sprawl-based settlement patterns relative to any pro-
posed remediation.

Insights derived from these evaluations can then be used to inform that ap-
plication of traditional urban principles and techniques to help achieve the target
outcomes.

Relevant spatial metrics can be measured and documented through a variety
of means, while qualitative attributes and features can be illustrated through ren-
derings, 3D models, and visual-preference surveys. Visual mapping tools, such as
GIS, or INDEX, can be used to help provide a statistical frame of reference to mea-
sure the spatial performance of the existing conditions, relative to any proposed
interventions. These tools can be tailored to specific audiences, but one should use
the best tool for the task, to accurately convey the information in the most readily
understood fashion.

Figure 3-2

This proposed neighborhood commer-
cial center is scaled to support locally
serving commercial enterprises in new
mixed-use development, based upon
sustainable principles. Seth Harry and
Associates, Inc.
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Form-based codes, including regu-
lating plans ideally informed through a
public-participatory planning process,
should be an integral component of any
regulatory mechanism. However, proac-
tive, market-based calibration tools can
be used to incrementally change land-
use allocations over time in the form of a
successional code. The SmartCode Mod-
ule for Sustainable Commerce defines
specific benchmarks for rebalancing ex-
isting conditions relative to an idealized
model. These changes can be realized
through market incentives that allow the
normal dynamics of self-interested busi-
ness activity to move consistently toward
a more sustainable future.

Finally, visual representations of
any proposed changes—precedent im-
ages and analogues, and associated
statistical and performance data—help
the community understand the rationale
and tangible benefits behind such an
initiative.

Preparing the Place

The research phase, aided by appropriate analytical tools, should focus on generat-
ing the necessary data to fully inform the project. Produce a detailed inventory of
the existing place and building types represented in the study area. Include their
physical, spatial, and regulatory relationships to each other, as well as the prevail-
ing market context, relative to the surrounding regional transportation network.
Evaluate and compare against empirical precedents to produce performance
benchmarks consistent with the community's stated objectives. Employing mea-
sures of net impacts and relative efficiencies, define a set of criteria and measures
weighted to reflect the desired outcomes. These outcomes can be used to measure
the larger net implications of a local goods and services-based economy as com-
pared to conventional models, for the particular application. This could be accom-
plished through the cumulative layering of individual spreadsheet analyses, such
that the net systemic performance of an urban-based regional settlement pattern
can be measured against the preexisting sprawl-based model.

In order to calibrate new models, preliminary studies that compare retail for-
mat size, trade areas and sales productivity to urban form, including proximity to
product sourcing for agriculture and manufacturing, should be conducted. These
will help quantify relative greenhouse gas (GHG) emissions and net economic im-

pacts based upon the spatial relationships of production and delivery of retail goods

and services to human settlement patterns and transportation infrastructure.

Figure 3-3

This new mixed-use, transit-ready
development represents a serviced,
urban extension within greater Metro
Nashville, which used compact devel-
opment to restore natural habitat and
surface hydrologies, while supporting
community-serving agriculture and
small-scale neighborhood services.
Seth Harry and Associates, Inc.
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Preparing People

It is critical to have key stakeholders' participation in this process to achieve effec-
tive systemic change. Stakeholder outreach and engagement should be organized
around those personal, political, and business relationships with direct connections
to the project—i.e., producers, consumers, retailers, and those active in defining
urban form—regulatory and administrative personnel in government agencies, and
professionals in real estate, market, and economic development.

Stakeholders should be engaged prior to participating in a dynamic planning
process, such as a charrette, and before using the tools outlined above. The princi-
pal tools and techniques for engaging/informing public officials are:

e Proactive outreach
e Education
e Participation

e Demonstration

Proactive outreach means that public officials are knowledgeable about your
process, including what's at stake and the consequences of their actions or inactions
related to those issues. Education ensures that they fully understand the forces in-
volved and their relationships to each other, and their collective implications for the
community. Participation is fundamental to their awareness of ongoing discussions
and concerns, and the community's position on them, as well as any controversial
or “hot button” issues. This will help provide a clear and credible demonstration
of the benefits in moving toward a more sustainable, systemic model of community
development.

Developing Goals, Objectives, and Performance Metrics

Develop goals and objectives on a case-by-case regional basis, reflecting the inher-
ent attributes of that particular place from a climatic and resource perspective. Es-
tablishing historical causal relationships based upon spatial configurations of urban
structure and retail form and types, will require detailed empirical analysis, includ-
ing a statistical analysis of production and distribution models and methodologies. It
is anticipated that this work will incorporate recent innovations and ongoing work
by many disciplines, to add further depth and value to process.

Developing the Strategic Plan

After establishing the goals and objectives, generate a strategic plan that uses the
statistical insights gained from the analysis of traditional place types to more fully
understand how urban form influences the net inputs necessary to sustain one type
of system versus the other.

Based on this information, develop a useful set of principles and associated
techniques to effectively mediate the unintended consequences of sprawl. These
techniques should produce measurable improvements in the performance indicators
associated with sustainable urban settlement patterns. The purpose of this effort is to
codify a rational series of steps that will measure and document existing conditions,
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and define a clear set of
tasks, processes, and guide-
lines intended to achieve
measurable improvements
in efficiency and sustain-
ability. Base these steps
upon established bench-
marks of performance, and
include an outline set of
policies and replicable ac-
tions to implement.

Developing the
Action Plan

In developing a preferred
action plan, indentify the
performance metrics need-
ed to assess the efficacy

of the proposed measures,
based upon the specific application. These should demonstrate a systemic relation-
ship between urban form and the efficient use of natural and renewable resources.
Therefore, establish performance measures based upon this relationship, which
might include:

e The relative proximity of the production of a generic “basket” of daily goods and
services to the point of sale

e The spatial relationship between the consumer base and the retail outlet, relative
to the level of sales productivity (gross sales)

e The level of profitability relative to gross sales (net to gross)
e The net return on investment of the retail outlet relative to gross sales (efficiency

of investment measured in rate of return).

Relative to urban form, a number of emerging form-based metrics and deter-
minants associated with urbanism might be considered for comparative analysis:

Block size/perimeter dimension

Density

Connectivity factor

Relative box size (format)

e Diversity of merchandize/services offered per area or square foot

Index of mix of uses

Ratio of vertical lot coverage to impervious surface

Pursue strategies which help secure political, technical, and funding support
for implementing the proposed measures. The most expedient approach—engag-
ing the community and its elected official—helps them to understand the value in

Figure 3-4

This creek-side commercial area pro-
vides an attractive setting within walk-
ing distance of most residents. Seth
Harry and Associates, Inc.
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pursuing such an effort, and may include securing public grants and other funding Figure 3-5

sources aimed at promoting sustainability. Other tools that use development-orient- This conceptual scheme f?ra pro-
posed mall development in Sarasota

ed mechanisms may include tax-increment financing (TIF) and public-private joint County looked at adding both dense
initiatives to attract investment. Requests for Proposals (RFPs), or other competitive residential housing and a fuller range
selection processes, provide effective tools for attracting both technical resources of merchandising and center types to

encourage a more diverse array of re-

and related professional disciplines with a vested interest in helping to demonstrate tail formats. The intention was to bet-

the viability of these concepts and ideas to your process. ter leverage the nearby transportation
assets while capturing local vehicular
Implementing the Action Plan traffic. Seth Harry and Associates, Inc.

Identify short-term ac-
tions which can effectively
demonstrate the scalable
benefits of sustainable
commerce, based upon the

Figure 3-6
Seth Harry and Associates, Inc.

measured performance

of a range of comparative
metrics established in the
action plan, and use this to
further educate the com-
munity and elected officials
about the benefits of sus-
tainable commerce from
both a consumer's and an
environmental perspective.
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Focus longer-term actions on more regional issues such as transportation in-
frastructure and updating comprehensive plans using a cumulative, criterion-based
planning approach which employs market-based zoning incentives to encourage
infill development and suburban retrofit. Incentives might target right-of-way ac-
quisition, commercial zoning entitlement standards, and other means for creating a
balanced, spatially modulated urban mixed-use and commercial fabric. Specific re-
sources for establishing and monitoring ongoing performance evaluations provided
by professional or trade associations, or through publicly monitored data sources,
include the Food Marketing Institute, U.S. Census Bureau, Department of Transpor-
tation, National Research Bureau, AASHTO, Household Travel Survey, and Urban
Land Institute.

Relocated Department Figure 3-7
Store w/ lower-level {Y ew Upper I;,e"el This repositioning/redevelopment
Food Hall | PSk;u:.Bndg; S ro;n strategy for Lincoln’s High Street, in
New Outdoor Dining : UrNing fo Deph Slore Lincolnshire, UK, is intended to help
?;Zf,and Waterside £ \ - bolster and protect local, indigenous
! m ’ / retailers from the competitive influ-
Y\ n ences of suburban retail centers en-
{1 lerva croaching on their market. Seth Harry
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= ' - New Anchor
1 J); \ Tenant
LN v
1 & 0

i
New 200 space
Car Park

\ New 200 space
Car Park

New Gourment/Organic
Grocery

Existing Market Hall

—]

Repositioned/Reinvigorated
Pedestrian Shoppi i

New Anchor Tenant -

New Multi-Modal —

Transit Hub

Lincoln CityCentre Conceptual Proposal

Prince's Foundation
C3/Seth Harry and Associates, Inc.

To New Southside
Mixed-Use and
24-11-05 Parking Decks

Sustainable Community Commerce 67



Building Sustainable Communities:
The Ecological Toolkit

Michael Mehaffy, CNU-A
Structura Naturalis Inc.

Changing the Patterns

Most of us are aware that sustainable development requires more than just boosting
the energy efficiency of devices like cars and heating systems. The real change has
to come in the ways we shape settlements, and the ways they in turn shape our pat-
terns of consumption. That means creating much more efficient settlement patterns
that allow us to live well, while using resources in a much more sustainable way.
This goal is difficult, but achievable. After all, we created our current unsustain-
able patterns when we created the current system of rules, incentives, and design stan-
dards over the last century, and made it over-reliant on cheap oil and disposable re-
sources. We can change that pattern by changing the rules of this “operating system."”
This won't happen overnight—but as the best examples show, we can make
significant and even dramatic progress sooner than we might think. Conversely, we
literally can't afford to continue the current unsustainable pattern. The global finan-
cial crisis of 2008-2010 which started in America's sprawling suburbs represents a
sign that reality has caught up to us: What is nonecological is ultimately uneconomic.

Figure 3-8

The shape of settlements affects pat-
terns of consumption. Imagine trying
to bicycle or walk in this neighbor-
hood of San Antonio, Texas (left). By
contrast, European settlements like
Amsterdam offer a highly livable pat-
tern—with roughly half the level of
resource consumption and greenhouse
gas emissions. Mehaffy, www.tectics.
com/IARU.htm
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Making this change doesn't mean we have to go back to a primitive standard Figure 3-9
of living. On the contrary, the evidence shows that we can dramatically increase the " city aftercity, a strong pattern of
L. . . X foreclosures shows the beginning of
efficiency of our settlements—and reduce the ecological footprint—while actually the current economic crisis in the far-
increasing our standard of living. That's because much of what is wasted now can out “drive til you qualify” suburbs of
actually go directly to improving our quality of life, using sustainable methods. the United States. Denver Post, Hous-

. . ton Chronicle
For example, many of our conventional suburban neighborhoods are planned

at very low residential density. That seemed like a good idea at the time—but it has
backfired. The pattern forces us to do a lot of driving, whether we want to or not.
More than that, it also contributes to increased per-capita rates of infrastructure-
embodied energy, operating energy, albedo effects (heating caused by dark paved
surfaces), building exposure (reduced common walls and floors/ceilings), impact
on the surrounding ecosystem, and loss of so-called “ecosystems services"” (for ex-
ample, water purification, or removal of CO, from the air).

There's also evidence that the shape of the neighborhood profoundly influ-
ences our other patterns of consumption. If it's not convenient, safe, and attractive
to walk, we may walk less, or get out of the habit altogether. If there are no places
to gather and recreate, we may stay in our homes and use high levels of energy
from our TVs and other appliances. We may go on to buy much larger homes, and
furnish them with cheap imported goods.

Our conventional settlement technology can be said to be efficient in one sense,
because it takes advantage of economies of scale. That's why it has also been rela-
tively cheap—up to now. But in the long term, this technology is highly inefficient: It
destroys large quantities of the natural resources on which our well-being depends.
It wastes land, and causes excessive amounts of travel. It isolates people, and creates
chronic social and even health problems. These are very costly problems for all of us.
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These costs are called “externalities,” because they are external to our usual
calculation of what it costs to develop a settlement—or perhaps we should say, what
it has appeared to cost up to now. But these externalities gradually catch up with
us, and cause us to pay a high price later, often when it is much harder to reverse
the even more serious problems they cause. For example, if we cut down too many
trees, we will lose the ecosystem services that the trees perform for us—cleaning
the air, preventing soil erosion, and so on. It may cost us dearly to have to replace
these services later—if we can even do it at all. This is why it's so important to de-
velop more efficient, more sustainable settlement patterns now.

The overriding goal we must set for ourselves, then, is what we might call
“settlement efficiency.” This efficiency must be in both the pattern of settlement—
much more compact, well-organized, walkable, and served by transit—and in the
systems that generate, service, and maintain it: the technical, social, legal, and es-
pecially, economic systems. They must efficiently deliver a sustainable settlement
pattern, in a way that is economically feasible.

If we are going to build—or, in most cases, rebuild—sustainable communi-
ties, we must therefore meet two closely related goals. One, we need to ensure
that future patterns of growth and regrowth are much more efficient, resource-
conserving, ecologically benign, and socioeconomically vibrant. And two, we
need an economy that reflects and reinforces the economic value of these efficien-
cies. That means, we need to “monetize the externalities,” that is, find monetary
value for the previously disregarded factors, like damage to natural resources
and ecosystem services. When we damage those externalities, it is only fair that
we should pay the true cost of that damage. When we preserve or enhance the
externalities, it is only fair that we should be financially rewarded. This will help
to provide crucial economic incentives for sustainable projects to “pencil”—for
income to exceed costs. That's a crucial ingredient of sustainable development.

Today, there are evolving toolkits available to accomplish each of these goals.
For the first goal, we might use new design standards and typological patterns to plan
and build transit systems, particular street types, walkable geometries, higher-density
and mixed-use communities. We might install specific technologies—district power
and heat, recycling systems, and waste heat and methane recovery. This can be done
through comprehensive plans, master plans, form-based codes, performance and
“generative” codes, best practice guides, technical guides, and other similar tools.

For the second goal, we might use economic tools. These might include pric-
ing signals (like tolls and congestion charges), tradable credits, tax credits, grants,
carbon taxes and/or credits, “system development” charges and credits, feed-in
tariffs, and variable metering. They might also include financial instruments that
capture the value of future benefits, and bring them to the present. An example is
tax-increment financing: This is often a municipal bond that is paid off with higher
tax revenues from the value created.

We might pursue a sustainable economic development strategy that provides
local living-wage employment doing conservation activities, for example, historic
renovation/restoration, repair or adaptation of existing buildings, energy retrofits,
community power systems, and other “green collar” jobs. These will often require
funding incentives, perhaps through tax-increment financing or similar financial
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Figure 3-10
At Orenco Station, a transit-oriented
development in Hillsboro, Oregon,

surrounding farms. The grocer, New

markets can be complementary to
existing grocers. Michael Mehaffy

instruments. The funds can also come from permits to demolish buildings, or con-
struction waste tipping fees, or surcharges on high energy use.

Or we might want to provide more sustainable sources of food, say, by cre-
ating a Farmers' Market, or a local community-supported agriculture system. We
might finance those with the funds from fines for violation of soil erosion stat-
utes, or other unsustainable activities. In this way, it is the unsustainable activi-
ties that pay a fairer share of cost, and more sustainable activities that receive
the benefits.

Drawing from these and other new tools, we can develop a customized “tool-
kit" to accomplish our own specific local goals. Along with the locally calibrated
tools we would employ a “diagnostic” process, telling us how to assess the current
situation, and how to build on it to improve performance. Lastly, we might develop
a Resource Center to guide our tool users to work in a “bottom-up” way. At the
same time, the center would serve as a collection point to gather feedback, learn
about what is working and not, and adjust and refine the tools.

Prepare the Team

The team composition will vary according to local requirements, but will almost
certainly start with one lead organizer—a "sustainability engineer.” This is not an
engineer in the narrow sense of technical systems like energy production, but an
interdisciplinary professional who oversees the mix of strategies and tools to cre-
ate more sustainable developments. Such a role requires knowledge of sustain-
able planning principles and standards, and also familiarity with key economic
tools: government fee structures, SDCs, TIFs, tax credits, grants, and so forth.

Building Sustainable Communities: The Ecological Toolkit

residents and the local grocer helped
to set up a Farmers’ Market that now
brings fresh produce in regularly from

Seasons, is often exceptionally busy
on market days, proving that farmers’
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The person must have a broad understanding of energy systems and how they
work within building and urban systems. They, or another member of the team,
should have expertise in economic modeling, carbon modeling, and knowledge
of metrics for VMTs. It will also be important for someone to have knowledge of
emerging certification programs like LEED (Leadership in Energy and Environ-
mental Design) and LEED-ND (LEED for Neighborhood Development).

Prepare the Tools

In order to create custom toolkits for each situation, it is helpful to survey the tools
that already exist, and that can be easily incorporated in your toolkit. For example,
LEED-ND is one very helpful example of a recommended qualitative and quantita-
tive performance-measuring tool that incorporates many other useful metrics. You
can offer LEED-ND as an incentive for local developers, and offer them a stream-
lined approval process or other regulatory incentives.

For visual mapping tools, Google Earth is a powerful tool that allows a
number of custom and local features to be added. The Google Earth software
code is "open,” which allows very useful local capabilities to be added. For ex-
ample, it has a potential to do a "“mashup” that allows other data to be imported,
including 3D models of local buildings created in Google's SketchUp drafting
program.

SketchUp, in turn, is a powerful 3D drawing tool that allows a range of photo-
realistic options. It can be used to develop a “typological library” of preapproved
buildings and urban features that can then be used to create photo-realistic 3D
models for collaborators to view and modify. (SketchUp also has a “3D Warehouse”
of sharable models that can be developed and applied.) There are other similar
tools that can be employed (e.g., Rhino, Revit, AutoCad, and various GIS systems).
The cost of the software is usually not the most significant element. Google Earth
is free, and SketchUp and other programs range from several hundred to several
thousand dollars each. A much more significant direct expense is likely to be per-
sonnel time in developing and using the software.

While software tools are helpful for many tasks, it is essential to include tools
which involve public decision-making. Some of these tools include:

e The Charrette (a collaborative professional and public workshop)
e Open Space (a collaborative technique for soliciting creative ideas)
e Wiki (an easy-to-use collaborative computer site)

e “"America Speaks"” technique, with “condorcet voting." This technique uses small
moderated panels that are then pooled electronically. Condorcet voting allows
users to vote for each option in relation to all of the other options, instead of just a
single option with majority preference. (This avoids the “lowest common denomi-
nator” problem.)

Any decision-making process needs to consider actual costs, so it is important
to model costs and compare them in real time, especially in collaborative design
processes. Participants can even play a “costing game" to evaluate the balance be-
tween cost and desirability of a series of options.
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Prepare the Place

As the team moves into the research phase of the project, there are a number of
techniques for collecting the required data. Besides the examples described in
Chapter 2, consider the following:

e Perform diagnostic assessments of key urban elements and their performance
relative to aspirations

e Develop “feeling maps”—maps that show the qualitative evaluations of many
people about the different areas of a neighborhood or city. These can help to
identify existing under-appreciated resources that can be leveraged, or problem
areas that can be targeted for repair.

The budget for this process depends on each scope, but may range from
$10,000 to $50,000.

It's also important to have an evidence base to substantiate the needed re-
forms to the current “operating system.” Many of these changes are hard to make,
because existing constituencies often benefit from maintaining the status quo.
Therefore, good data is crucial for building a case for change. Here are a few ex-
amples of reports and studies that are crucial to have at hand:

e Transit ridership and modal split

e Energy efficiency and inefficiency studies (e.g., in generation, distribution, and so
forth)

e Waste management efficiency (percentages of recycling, quantities of waste per
capita, and the like)

Prepare the People

For the success of any project, key stakeholders should be involved at all
stages of the process, from planning to implementation. Examples of these key
stakeholders’ range in levels include:

e Political leadership and institutional representatives

e Business owners, key property owners, and residents

These key stakeholders will participate in the most important stages of your
public process, which can include:

e A charrette process

e Public presentations and discussions

e America Speaks methodology (Small panels, electronic uploading)

e Open Space meetings

In addition to the more formal tools for engaging the public in the project,

organizers should not undervalue the importance of more casual relationship-
building, including:

e Face-to-face meetings and dialogues

e Early partnerships with key local allies

Building Sustainable Communities: The Ecological Toolkit
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Figure 3-11

The Mississippi Renewal Forum, a
charrette for the reconstruction of the
Mississippi Coast after Hurricane Ka-
trina, developed an action plan for the
reconstruction of the coastal region,
including a proposal for Neighborhood
Resource Centers. Michael Mehaffy

e Public presentations and discussions

e Ongoing informal contact and dialogue

Develop Goals, Objectives, and Performance Metrics

During all of the initial stages of planning, team members should refer to the strate-
gic objectives for the project. What are the larger goals? What are the more tangible
“deliverables,” and how will success be measured?

Some existing standards that might help guide the goal and objective
developments are:
e Legislative standards (e.g., California's AB32, Kyoto, or Copenhagen treaties)
e Voluntary commitments (e.g., Architecture 2030)
e Certification standards (e.g., LEED-ND)
The budget for these processes varies greatly according to scope, but may be
in the range of $5,000 to $25,000.
The metrics will vary according to your goals, but might include:
e Ridership, modal split (e.g., car, transit, walking, biking)
e Household energy use reductions and recycling rate increases
e “Location efficiency” (mix of daily needs and services)
e Certification eligibility (Energy Star, LEED-ND, and so forth)
e Economic performance (volume of sustainable businesses)
e Social indicators (e.g., mental and physical health)
e Environmental indicators (water and air quality)

e Footprint calculations per person (carbon, resource use, and so forth)

74 The Physical Built Environment



Figure 3-12

To build resilient communities, the
resources have to be carefully coordi-
nated. The reconstruction of the U.S.
Gulf Coast after Hurricane Katrina suc-
ceeded best when such resources were
brought together into neighborhood-
level centers. Michael Mehaffy

Develop the Strategic Plan

After the goals and objectives have been solidified, you should develop a
strategic plan. Here are some possible steps:

1. Review model strategies/policies/regulations/tools and so forth.

2. Customize a proposed “toolkit” using evaluation methodology (predicting
benefits, approving cost).

3. Use public consultation methods to refine and optimize the mix for local needs.
4. Run pilot projects to test the toolkit in operation.

5. Do postoccupancy research to measure effectiveness using multiple overlapping
metrics (e.g., household VMT counts, personal carbon footprints, and so forth).

6. Based on the results, compile the written strategy for the use of the tools,
together with timeline, metrics, deliverables, assessment, and so forth.

Develop the Action Plan

Once the strategic plan has been completed, the team will develop an action
plan that describes the implementation process. To best prioritize and select the
measures to implement and the times to do so, teams should use a local char-
rette that will identify, research, and rank the proposed tools, including those in
this book. The charrette will develop its own local decision matrix, with its own
ranking criteria, for example, cost, benefits, local availability, local appeal, and
so forth.

The local community charrette (discussed previously) is an important method
to refine action plans for political support and regulatory approval, if local regula-
tory staff and elected officials are included. As discussed, a sense of collaborative
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Ecological Development Scenario: 20% Expansion

partnership can be crucial in finding effective paths to implementation. The budget
will vary depending on jurisdiction or other client specifics, but may be in the range
of $50,000 to $500,000.

The actions taken under the action plan must be monitored for follow-up and
revision, using the tools and metrics previously discussed.

Implement the Action Plan

The first implementation step is to identify the sponsors and agencies, both pub-

lic and private, for the various proposed action projects. Some projects can com-
mence immediately (e.g., by government, say, as infrastructure projects); others will
emerge as proposals for others to take up.

The next step is to identify the mechanisms for funding, and make them avail-
able for qualified projects. This may require creation of an independent legal entity
to administer and follow up.

An invaluable tool in implementing the action plan is a “Neighborhood Re-
source Center” (see action description). Such a center brings together all of the
tools, and guidance for their use by the local people who are responsible for imple-
menting them, into a single “one stop shop.”

An action plan manager, who functions as a kind of “research librarian,” op-
erates the center. (The manager can be the “Sustainability Engineer,” or a deputy.)
The center has computers, databases, and other tools for implementers, as well as
informational guides. Actions are assisted and monitored by the manager, and con-
flicting information or requirements are resolved with the manager's assistance. The
diagnostic tools developed in the toolkit are used to monitor, follow-up, and revise
the action plan or plans accordingly.
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Figure 3-13

Existing unsustainable “business

as usual” patterns are the result of

a complex mix of existing economic
incentives. In Maryland, sprawl is
projected to increase by 8o percent by
2050, further damaging ecosystems
and their services. A more ecological
pattern of 20 percent growth, closely
following population growth, will re-
quire a careful mix of regulatory poli-
cies and economic incentives, using a
toolkit approach. Claire Jantz, Univer-
sity of Maryland



Bioclimatic Building Design

Erin Cubbison, Assoc. AIA, LEED
Associate, Gensler

Introduction

The buildings within a “resilient community” individually must be sustainably
designed and, ideally, work together to create a balance in resource consump-
tion and generation. Each building must minimize its consumption of energy
and water, and this should begin with the use of bioclimatic design strategies.
Bioclimatic design strategies can be defined as: Strategies that provide thermal
and visual comfort by making use of a specific site's environmental conditions,
such as temperature, humidity, solar access, wind, precipitation, soil, and veg-
etation. Bioclimatic design strategies apply to both indoor and outdoor spaces.
Buildings should also minimize the generation of waste, and, at the same
time, reframe the concept of waste as a potential resource. Although build-
ings should strive to be as sustainable as possible, each one individually need
not be energy-neutral, water-balanced, or zero-waste. Rather, each building
should play a role in helping the community as a whole reach these goals.
Support for green building has moved into the mainstream, but there
is still significant room for improvement. Conventional design practices often
ignore the opportunities and constraints of a building’s climate. Currently, ar-
chitecture, landscape, engineering, and other building disciplines work in silos
rather than collaboratively, losing the opportunity to discover synergies around
the site's physical context. So many building decisions are short-sighted and
simply based on the way things were done by convention and previous gen-
erations. Many building owners are not willing to invest in sustainable strate-
gies if the payback is longer than a few years. Also, project timelines often do
not allow enough time or sufficient fees for preliminary design phases to fully
explore and quantify the benefits of sustainable strategies. These conditions
have produced the majority of our current buildings. Since new construction
represents only about 2 percent of the total building stock in the developed
world [Energy Information Administration, DOE], making our existing build-
ings more sustainable must also be a critical goal.

Prepare the Team

There are several broad considerations relative to the implementation of green
buildings. First, highly innovative, sustainable systems for energy, water, and
materials are often community-scale systems. When individual buildings are
being designed, built, or retrofitted on different schedules and/or by different
parties, this coordination can be very challenging or even impossible. Second,
developers who will sell buildings in the near term and tenants who do not pay
for energy, water, or materials/waste have little incentive to invest in sustain-
able strategies. Third, a fundamental shift is needed on the part of both owners
and designers to make building performance a key factor in design decisions.

Figure 3-14

Older buildings can provide an excel-
lent opportunity for reuse, especially
buildings with high floor-to-floor
distances and structural systems that
accommodate a variety of uses. Sher-
man Takata
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The most successful green buildings are created by an integrated, multidis-
ciplinary team and often involve a variety of expert consultants. A strategist assists
the owner in developing the organization's goals and program needs. A planner
analyzes the context and proposes key connections of the building to its site. A civil
and/or environmental engineer evaluates the opportunity to incorporate sustainable
infrastructure. Scientists, such as hydrologists or ecologists, provide expertise on
specific environmental conditions. Architects and mechanical/electrical/plumbing
engineers collaborate to maximize energy efficiency in heating and cooling, day-
lighting, renewable energy, and innovative water strategies, and with contractors to
identify and source healthy, sustainable materials.

Prepare the Tools

Energy model: A computer simulation that estimates the energy performance of an
entire building or systems within a building. It is usually performed for an entire year
and uses typical climate data. A key benefit of an energy model is that it captures
the interaction between different elements of the design and building program. For
example, it evaluates the impact and allows comparison of different orientations,
massing, shading devices, spaces uses, daylighting versus electric lighting design,
and various heating and cooling systems. It also allows the team to estimate operat-
ing costs, evaluate the payback on different strategies, and plan alternative energy
options. Energy modeling is described further in Chapter 6: Energy.

Daylight model: A computer simulation that assesses the behavior of daylight
within a building, specific interior design condition, or outdoor space. It may be per-
formed for an entire year or for specific days and times and uses typical climate data.
A key benefit of a daylight model is that it evaluates the impact of building footprint,
window-to-wall ratio, glazing type, material selections, light shelves, skylights, and
shading devices. It allows the team to estimate when daylight may be used instead of
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Computer simulation allows the design
team to evaluate the penetration of
daylight into a space. Gensler



or in combination with electric lighting, to develop smart building response systems,
and to quantify the potential energy and dollar savings of daylighting strategies.

Building information modeling (BIM): A platform for a highly integrated de-
sign process, leveraging three-dimensional and, in some cases, four-dimensional
tracking. This capability enables the different members of a project team to stay
coordinated and greatly improve accuracy. This also spurs decision-making to take
place earlier in the design process.

Leadership in Energy and Environmental Design (LEED) has become a wide-
ly adopted tool for evaluating sustainable design in buildings. As described by the
U.S. Green Building Council, it is “an internationally recognized green building
certification system, providing third-party verification that a building or community
was designed and built using strategies aimed at improving performance across all
the metrics that matter most: energy savings, water efficiency, CO, emissions re-
duction, improved indoor environmental quality, and stewardship of resources and
sensitivity to their impacts.”

Many cities have incorporated LEED into their building requirements. For ex-
ample, San Francisco has a green building ordinance that requires nearly all new
construction and major renovation projects to achieve LEED certification, with in-
creasing achievement levels between 2009 and 2012. Many companies and organiza-
tions have also adopted LEED into their corporate social responsibility commitments.

The state of California has also adopted Green Building Standards
(CALGREEN), effective January 1, 2011. CALGREEN requires:

e 20 percent mandatory reduction in indoor water use, with voluntary goal stan-
dards for 30, 35, and 40 percent reductions

e Separate water meters for nonresidential buildings' indoor and outdoor water
use, with a requirement for moisture-sensing irrigation systems for larger land-
scape projects

e Diversion of 50 percent of construction waste from landfills, increasing voluntari-
ly to 65 and 75 percent for new homes and 80 percent for commercial projects

e Inspections of energy systems (i.e., heat furnace, air conditioner, mechanical
equipment) for nonresidential buildings over 10,000 square feet to ensure that all
are working at their maximum capacity according to their design efficiencies

e Low-pollutant-emitting interior finish materials such as paints, carpet, vinyl floor-
ing, and particle board.

Prepare the Place

Implementing sustainable strategies in new and existing buildings requires distinct
research methods.

For new buildings, a program study should be performed to first assess what
activities will take place within the building and how much space they will occupy.
People are working, playing, learning, and living in different ways than previ-
ous generations. We can no longer assume that certain activities require the same
amount of square feet as they used to. Reducing the sheer quantity of built space is
the most cost-effective and carbon-effective strategy.
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A site environmental analysis should be performed for a new building to deter-
mine solar access, annual and diurnal temperature swings, rainfall, humidity, wind
speeds, soil conditions, water table, native and native-adapted vegetation, and sur-
rounding ecosystem health. All of these factors will influence building and site design.

A survey of comparable buildings in the new project’s local area will reveal
useful information about typical building practices (including vernacular design),
which have succeeded and failed, what sustainable strategies are already common,
and what community resources might be available to the project.

For existing buildings, a utilization analysis and occupant survey should be
performed to determine how well the building is currently being used. For the same
reasons that a program study is needed for new buildings, described above, this
activity is essential for maximizing building performance. For example, through
extensive research in this area, Gensler has found that most office spaces are highly
underutilized, many reaching 60 to 70 percent of unused space.

An analysis of energy consumption in existing buildings will help identify tar-
gets for energy conservation measures. It may also identify unusual spikes in con-
sumption that indicate a need for system maintenance or replacement. The analysis
will also establish a baseline, which is a critical step in performing evaluations of
design scenarios.

A waste audit will reveal what types and quantities of waste are coming out of
the existing building. In addition to tracking material destined for landfill, the audit
also tracks waste streams such as recyclables, compostables, electronics, hazard-
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Site environmental analysis tools, such
as this prevailing wind tool, allow the
design team to understand how natural
factors can influence design. Gensler
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ous materials, and materials able to be donated. This activity will reveal if differ-
ent waste streams have contamination and how it might be avoided. Often cities
provide financial incentives to divert material to landfill through reduced collection
fees or other rebates.

The research needed to analyze the context and conditions surrounding green
buildings falls into two categories: infrastructure research and market research.

The infrastructure research required when implementing sustainable building
strategies includes evaluating the existing:

e Capacity of municipally supplied power

e Capacity of municipal potable water sources or groundwater sources

e Capacity of municipal wastewater treatment

Roads, traffic, and parking conditions
e Bicycle and alternative transportation system

e Open space network and appropriate vegetation

The required market research involves collecting data on comparable
conventional versus green buildings, specifically related to:

e Rental rates
e Occupancy rates

e Sales prices

Bioclimatic Building Design

It is critical to first analyze just how
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Time/ability to obtain permit

Insurance rates

Contingency budgeted for construction

e Occupant productivity (or other metrics as appropriate, such as test scores for
schools, or recovery time for hospitals)

Occupant turnover (or other metrics as appropriate)

Many of the emerging opportunities in green building are related to develop-
ments in technology. In addition to energy modeling, daylight modeling, and BIM,
smart building management systems allow building engineers to track resource
consumption and ensure levels of efficiency. Technology can guide comfort con-
trols, such as automatically adjusting light levels, sunshades, and outside air flow.
Improvements in technology also drive higher efficiency and affordability of many
sustainable products and systems.

Green building constraints vary widely. An emphasis on first costs often stops
a sustainable strategy in its tracks. Instead, lifecycle costs should be used in deci-
sion-making. As described earlier, our stock of existing buildings can be thought of
as both an opportunity and a constraint, specifically buildings built after the advent
of modern air-conditioning. These buildings, almost never designed to use passive
strategies, can prove difficult to retrofit. Our human tendency toward the status quo
can add years to a full shift to our building systems, products, construction tech-
niques, comfort targets, and space planning to be fully sustainable.

Prepare the People

Key stakeholders relevant to building research focus are as follows:
Building owner
Building occupants/tenants
Building facilities and management teams
Building visitors
Building neighbors—immediately adjacent and larger community
Engage all of the stakeholders who will manage, lease, occupy, maintain, pro-
mote, or otherwise spend time in and money on the facility, to develop community

support for a building project. The following are key sustainable design issues re-
lated to each stakeholder:

Building owner

Capital costs

Lifecycle costs

Project timeline
Health and safety

Pride/reputation
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Building occupants/tenants

e Support of programmatic requirements
e Comfort conditions

e Adaptability to future needs

e Pride/reputation

Building facilities and management teams
e Systems durability and dependability
e Ease of maintenance

e New training requirements

Building visitors

e Engagement and education

Building neighbors—immediately adjacent
e Shadows
e Views

e Stormwater runoff

Building neighbors—adjacent and greater community
e Traffic impacts

e Potable water burden

e Wastewater burden

e Energy burden

Develop Goals, Objectives, and Performance Metrics

In most cases LEED certification (described earlier) is not a regulatory requirement
and is often a goal of the building owner. It provides a point-based framework with
clear methods for achievement. There are four different levels of achievement: cer-
tified, silver, gold, and platinum.

Achieving the Living Building Challenge is another example of a green
building goal. The Living Building Challenge is more aggressive than LEED in its
sustainability requirements. It has 20 "imperatives,” which cover the areas of site,
water, energy, health, materials, equity, and beauty. Examples of a few of these im-
peratives are zero-net water and zero-net energy.

A common performance measure for sustainable buildings, energy-use in-
tensity is typically measured in energy consumption per square foot. However, for
office space, for example, this is beginning to be replaced by energy consumption
per headcount or energy consumption per unit revenue. This is because more and
more people are working in new ways, using less space overall, but using it more
intensively. Other performance measures include water use per occupant per day,
percent area daylit, and percent waste diverted from landfill.

Bioclimatic Building Design
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Develop the Design

The design process must integrate all of the previous steps. During this process, the
architect typically pulls together the technical resources to implement a sustainable
building project, including technical experts who are part of the architecture firm
or specialized consultants who are contracted by the architect. Funding resources
may be available through grants, rebates, and other incentives at the state or fed-
eral level. They typically apply to energy conservation, water conservation, waste
reduction, and on-site renewable energy.

The design process considers the future life of the building, from both the
point of view of the building systems, as well as the occupants. Regarding the

building systems, it is very valuable to include a monitoring strategy, especially re-
garding energy consumption. Typically, energy monitoring is accomplished through
a building management system that provides regular reports to building engineers.
For example, the reports will help indicate when systems are not performing prop-
erly because they are wasting energy. Also, in the most recent version of the LEED
rating system, buildings must make ongoing energy consumption data available as
a requirement of certification.
A building’s design should inspire sustainable behavior in its users. Use the
building as an effective way to communicate sustainability, engaging occupants

and visitors. Examples include creating a live display of building energy con-
sumption in a public space, like a building's lobby, or installing signage through-
out the building that explain why certain design decisions were made or materials

selected.

Figure 3-18

Signage can be a very effective method
for both educating building users, as
well as inspiring sustainable behavior.
Gensler

CONSERVATION
IS
CONTAGIOUS

Pass it On.

Shorter showers save water and electicity.
You save 2 gallons of water per minute.

Help solve our budget and imate crises.

CONSERVATION
(]
CONTAGIOUS

Pass it On.

Use compact fuorescent bulbs.
You eliminate up to 1,000 Ibs of GO per year.

Help solve our budget and climate crises.

CONSERVATION
IS
CONTAGIOUS

Pass it On.

Shades and blinds reduce room cooling loads.
You save up to $11,000 per year in energy costs.

Help solve our budget and climate crises.

CONSERVATION
IS
CONTAGIOUS

Pass it On.

Fip the switch, use daylight where possible.
You eliminate 1,200 Ibs of CO per year.

Help solve our budget and limate crises.

CONSERVATION
IS

CONTAGIOUS

—
—

Pass it On.

Use one towel per visit f you can.
You save 30,000 gallon of water per year.

Help solve our climate crisis.

CONSERVATION
(]
CONTAGIOUS

Pass it On.

Give your car a rest and carpool o work.
You eliminate at least 5,000 Ibs of CO2 per year.

Help solve our climate criss.
Find UCSF carpool colleagues at zimride.com/ucst

CONSEII‘{SVATION
CONTAGIOUS

.

Pass it On.

Tum off your task light at the end of the day.
You save $100 per year in energy costs.

Help solve our budget and climate crises.

CONSERVATION
IS
CONTAGIOUS

Pass it On.

Pullthe plug on chargers not being used.
You save $100 per year in energy costs.

Help solve our budget and dimate crises.

CONSERVATION
IS
CONTAGIOUS

Pass it On.

Put your computer to sleep when not in use.
You save $160 per year in energy costs.

Help solve our budget and climate crises.
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Ideally, the design process is thought of as a cycle and not just a linear activ-
ity. A project moves through strategy, design, implementation, and use, and, as
feedback is gained during a building's lifetime, it can continue to improve and re-
spond to the needs of the users and the greater community.

THE REAL ESTATE LIFE CYCLE

Figure 3-19

Often a design team only engages

in the design and implementation of
buildings. By including both strategy
and use into a design team’s approach,
projects are much more able to inte-
grate sustainable strategies. Gensler

Commissioning and closeout

Are new projects functioning as
intended?

Portfolio and occupancy

How are new projects being utilized?
Performance assessment

Were performance targets and success
metrics achieved?

1
STRATEGY

Performance assessment

How is the organization performing?
Program definition

What programs and projects will be
implemented?

Process planning

How will the delivery teams collaborate
and communicate?

3
IMPLEMENTATION

Contract models and documents

What exactly will be constructed to
what specifications?

Procurement and fabrication

What components need to be procured
and fabricated?

Delivery and assembly

Is work in progress complying with the
models and documents?

2
DESIGN

Performance criteria

What are the performance targets and
success metrics?

Concept design

What are the recommended design
solutions?

Detailed design

What systems and materials will be
implemented?
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ACTION |lliny
A SUSTAINABLE COMMERCIAL FRAMEWORK

Seth Harry
Seth Harry and Associates, Inc.

INTERVENTION TYPE: STRATEGY

Description
Recent changes in human settlement patterns have facilitated a shift toward global
commerce based primarily upon competitive advantages gained through scalar ex-

ploitation. This means a retailer can control a larger share of the consumer market Figure 3-20
. . . . . This conceptual 3D diagram shows how
than they might otherwise have been able to, by leveraging spatial anomalies endem- conventional highway-related devel-
ic to single-use zoning and dendritic road networks such as those found in suburbs. opment, including big boxes, can be
reconfigured into walkable, compact,
Sustainable commerce, on the other hand, describes a rational and sustainable mixed-use urbanism, supporting a

framework for the local production and distribution of goods and services necessary ~ Proaderspectium of retail types, while

. . . . . . reducing GHG emissions through a
for daily life. Inherent to that framework is the idea that externalization of human, “park once and shop” approach, which

environmental, or social costs associated with the production of basic goods still recognizes and responds to its

. . . T immediate highway frontage condition
or services should not be enabled or allowed, either directly or indirectly, as an (suburban infil, Richmond, VA). Seth

unintended consequence of the way in which we plan and build our communities. Harry and Associates, Inc.




DOWNTOWN SHOPPING DISTRICTS

MAIN STREET SHOPS

RETAIL FORMAT: INTENSITY/SCALE

| | |

|
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INCREMENT OF FREQUENCY
EE— e
Seth Harry and Associates, Inc.

RURAL CORE

SUPPORT GOALS AND OBJECTIVES

® Support local goods production and small-scale, independently owned retail and
commercial enterprises.

e Help communities retain and reuse the highest percentage of their gross economic

benefits related to commercial activity (multiplier effect), encouraging a robust re-
gional economy, and reducing demand for long distance transportation of goods.

PERFORMANCE CHARACTERISTICS
The performance indicators for these objectives should measure:

e The distances between where typical consumer items are produced, purchased,
and consumed

e The number of local jobs associated with production and distribution of goods
e The net economic activity associated with the prescribed spatial parameters

POTENTIAL SYNERGISM

This program is consistent with other aspects of sustainable development, in that

it engenders higher levels of intrinsic efficiencies within the system of human
habitation. These include a hierarchical thoroughfare network supporting a range of
mixed-use urban densities, housing types, and transportation options that provide
an efficient distribution network for goods and services, and the local sourcing and
production of those same goods and services.
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IMPLEMENTATION TIME

A sustainable commerce program will take time to produce substantive systemic
benefits because it requires land-use and societal behavior changes, but perceptual
changes can occur relatively quickly. This will require a combination of short-term
policy initiatives and long-term regional planning and transportation policies.

BENEFITS
The benefits of this approach can be substantial:

e Greater support and patronage of locally owned business, which contribute up to
300 percent more of their gross revenues back into the local economy than global
enterprises

e Minimize environmental impacts associated with excessive VMT and long-
distance transport of remotely produced goods and services (food miles)

® Reduce overall traffic congestion which reduces economic and human efficiency,
and degrades the environment

DRAWBACKS

e Political resistance to change, and entrenched interests associated with the
status quo

e Large need for outreach to help inform consumers about impacts of their choices
e Short-term economic impacts associated with systemic changes

FIrRsT CoST

Initial costs would relate primarily to the development and implementation of regu-
latory and policy tools which encourage new and infill development in spatial pat-
terns which support program goals and objectives, and could be accomplished in
incremental stages ranging from $15,000 to $150,000.

e Comprehensive inventory and market analysis of study area

e Comprehensive strategic regulating plan which rebalances land-uses relative to
optimal proportions of mixed-use areas

® Form-based code to ensure supportive building types and formats

e Funding to improve and enhance connectivity in heavily developed suburban
centers

LIFECYCLE COSTS
Most lifecycle costs can be measured in terms of positive effects:

® Decrease in number, frequency, and duration of automobile trips generated
e Enhanced local tax base through the growth in locally owned businesses

e Reduction in infrastructure costs associated with high volumes of vehicular traffic,
traveling longer distances
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e More resilient, robust local economy
e Reduction in negative human and environmental impacts associated with sprawl

ESTIMATED QUANTITATIVE PERFORMANCE

Economic models that focus on metrics of long-term performance, such as job cre-
ation, income multipliers, and minimized environmental impacts should be used to
more accurately quantify and assess the net economic performance.

IMPLEMENTATION SUPPORTS AND CONSTRAINTS

The primary implementation support necessary forimmediate action is political, not
economic. However, a lack of supportive economic activity can present a formidable
obstacle toward short-term realization, by reducing the effectiveness of incentives.
Regardless, public-sector funds can be used to “seed” supportive infrastructure and
to encourage private investment.

INFORMATIONAL SOURCES

e “Reilly’s Law of Retail Gravitation,” UL/ Shopping Center Development Handbook,
2d ed. (1985)

® Graph of Growth in Shopping Centers, ULl Shopping Center Development
Handbook, 2d ed. (1985), p. 16

e VMT/Number of Shopping Centers

e VMT/Box Size (Based upon a generic retail type—grocery stores)

® Sq. ft. of retail per capita

® Retail sales per sq. ft.

REPORTS AND STUDIES

One study currently in progress by the author (Seth Harry) focuses on a number of
empirical indicators including the frequency and scale of locally owned businesses
in extant urban fabric. Feedback suggests that a more traditional urban develop-
ment pattern typically results in a more diverse, fine-grained retail ecosystem with

a higher proportion of locally or regionally owned retail enterprises. Sustainable at
a lower threshold of gross sales, this model generates higher net benefits to the
community deriving a greater percentage of inventory from more locally available
sources. This results in a generally healthier local economy with less GHG emissions
than one based upon more generic, global enterprises.
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ACTION llil
NEIGHBORHOOD RESOURCE CENTER

Michael Mehaffy
Structura Naturalis Inc.

INTERVENTION TYPE: PROGRAM

Neighborhood Resource Center

Many of the most important sustainability projects happen at a neighborhood level,
from people working locally, from the “bottom up.” These include individual home
retrofit projects, business upgrades, neighborhood streetscape improvement proj-
ects, neighborhood public space improvements, neighborhood application of city-
wide planning reforms, and similar grassroots projects. These projects require the
resources to support and coordinate such efforts.

An outgrowth of the work in recovery of New Orleans after Hurricane Katrina,

the “Neighborhood Resource Center” model delivers information and other

resources directly to the neighborhood, and in a way the residents can use. It

provides information tailored for the local neighborhood conditions and its unique

characteristics with periodic classes, presentations, and guidance on taking

advantage of more regional or national programs and funding opportunities. It creates  Figure 3-22

a point where residents can come together and learn, “peer to peer,” about meeting Aneighborhood Resource—

. - . . . o AHOME AGAIN h
their local challenges, and providing a library of information and a “research librarian” .. - house on
izardi Street in the neigh-

who can look into specific resources and advise on requirements. borhood of Holy Cross.




A typical resource center might have the following resources:
e Information about household and small business projects, and how to complete them

e Information about financing sources (grants, credits, loans, partnerships, and so
forth)

e Guidance in the steps needed to access them

e Information about low-carbon plans

® Preapproved low-carbon plans, and other “incentivized” choices
® Regular educational events and meetings

e [tinerant consultants, designers, assistants, making regular visits to offer free assis-
tance

e Lists of locally available contractors and consultants, together with Angie’s List—
style customer rankings.

SUPPORT GOALS AND OBJECTIVES

e Provide implementation tools to shift lifestyles at the neighborhood level, reduce
domestic CO, equivalent emissions to 8o percent below 1990 levels by 2050

® Provide implementation tools to shift lifestyles at the neighborhood level to
dramatically reduce other nonrenewable resource consumption patterns

PERFORMANCE CHARACTERISTICS

e Qualitative rather than quantitative, the information and coordination can reduce

carbon and waste, and increase recycling and other positive actions. Figure 3-23 )
Neighborhood Resource Center provides

an opportunity for collaborative and
POTENTIAL SYNERGISM creative problem solving. Lennertz,

® The program has close synergism with “economic toolkits” and other toolkits Coyle & Associates
adapted for local use.

IMPLEMENTATION TIME

e The program can be implemented partially within six months,
and fully within two years.

BENEFITS
e Provides distributed resources at the point of greatest need
e Educates local citizens on the issues

@ Provides a forum for citizens to come together on local grass-
roots efforts

DRAWBACKS

e Management-intensive; carries a significant cost (though an
even greater potential benefit)

e May be abused by those with self-interests, such as sales-
people or lobbyists

Action: Neighborhood Resource Center 91



FIRsT COST

e A “shoestring” operation can be done with in-kind donations (as was done
for a number of centers in New Orleans). However, we recommend a properly
staffed and resourced center, which may cost $50,000 to $250,000, and the
development of synergies with local libraries, schools, or other institutions to
reduce this cost.

LIFECYCLE COSTS

e Depending on staff and synergies with other institutions (libraries, schools), the
program may run between $50,000 and $150,000 per year.

ESTIMATED QUANTITATIVE PERFORMANCE

e If an aggressive outreach program is in effect, and funding is available for retrofits
and other small-scale implementations, then with full implementation, the
neighborhood can be on track to achieve 8o percent reductions in CO, emissions
in buildings from 1990 levels by 2050.

e Similar magnitudes of reduction should be feasible for rates of consumption of
other nonrenewable resources.

[MPLEMENTATION SUPPORTS AND CONSTRAINTS

® Because people may misunderstand the importance of this type of resources
since their benefits are not immediate, it’s important to make the benefits clear
with simple examples, and to demonstrate the centers’ usefulness through a pilot
project.

@ Political controversies may emerge about the location of a center, so we
recommend taking a neutral position, such as the intersection of several
neighborhoods.

e Partner with existing institutions that may have sharable resources, such
as libraries, schools, and other institutions. These institutions may become
possessive of the centers or some institutions may be seen as shutting out those
who are not already affiliated with them, for example, churches.

INFORMATIONAL SOURCES

® For an example of Neighborhood Resource Centers developed for New Orleans,
visit www.tectics.com/NRCs.htm.

REPORTS AND STUDIES
® Report on Neighborhood Resource Centers for New Orleans:

e http://willdoo-storage.com/Plans/D6/District_o6_Appendix_C_Charrette_Report.
pdf

® Report on pilot Neighborhood Resource Centerin New Orleans: www.
lakewoodbeacon.org/
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ACTION Il
GREEN RENOVATION

Gaither Pratt, Architect
Principal and owner of Limehouse Architecture

INTERVENTION TYPE: BEST PRACTICE

Description: Nalle Street Renovation

802 Nalle Street is a two-story 2,400-square-foot frame residence built around 1900
in Charlottesville, Virginia. Prior to renovation, the building was in very poor structural
condition and conventional practice suggested that the building be demolished and
hauled to a landfill. The decision was made to save the building in order to demon-
strate the possibility of preserving and restoring a structure in poor condition.

Green renovation strategies included the salvage and reuse of an existing structure, ]

. . . . . . . . Figure 3-24
and the implementation of high-efficiency foam insulation, high-performance Porches, shade trees, and cross-venti-
windows, energy-efficient lighting and HVAC, on-demand hot water heater, low- lation are passive cooling techniques

VOC paint and materials, durable finishes, and salvaged flooring and building that complement the energy-efficient
construction and green materials

materials. Financing was through EcoBanc, a Green Lending Institution dedicated to  ofthese townhouses. Limehouse
sustainable design. Architects
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SUPPORT GOALS AND OBJECTIVES

e The goal of this project was the use of green building practices in the renovation
of an existing residence.

PERFORMANCE CHARACTERISTICS

e The use of green renovation strategies for this project has resulted in lowered
annual energy use.

POTENTIAL SYNERGISM

e This project demonstrates various green building techniques for residential
renovation. These techniques are similar to those used for new construction, and
can be easily applied to any renovation project.

IMPLEMENTATION TIME

e These green renovation techniques can be implemented immediately, concurrent
with any renovation project.

BENEFITS

e Employing green renovation techniques provides all the benefits of sustainable
design and construction: increased energy efficiency, lower energy costs,
improved indoor air quality, and decreased GHG emissions. Renovation of
existing structures offers additional advantages through reduced landfill
contribution. Older buildings are typically located in walkable, urban communities
providing decreased dependency on the automobile for transportation.

DRAWBACKS

e The initial costs of green renovation strategies add additional expense to base
renovation costs, which must be recouped over time through reduced energy
costs.

FIrsT CoST

e The green strategies added approximately 10 percent to the base cost of
conventional renovation techniques.

LiFEcYCLE COSTS

e The use of green renovation techniques provides significant annual savings in
utility and energy costs. These long-term savings offset the increased first costs.

ESTIMATED QUANTITATIVE PERFORMANCE

e The reduction in energy use is estimated at 20 percent, comparable to similar
reductions achieved in new green construction.
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IMPLEMENTATION SUPPORTS AND CONSTRAINTS

e Implementation supports include city, state, and federal initiatives for green
building, historic preservation, and neighborhood revitalization.

e Implementation constraints include higher first costs of green renovation
strategies and a potential real estate market bias toward new greenfield
construction.

INFORMATIONAL SOURCES

e Earthcraft building guidelines: www.earthcrafthouse.org
® LEED Criteria: www.usgbc.org

e QOriginal Green: www.originalgreen.org

e Local, state, and national green building initiatives

Figure 3-25

The John Street Townhouses
combine traditional design
with green building strate-
gies. Limehouse Architects
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ACTION Il
ATTAINABLE AND RESILIENT HOUSING

Sara Hines, AIA
Principal and owner of Hines Architecture, Ashland, MA

INTERVENTION TYPE: STRATEGY

Description

A sustainable community requires an adequate supply of affordable, durable, and
resource-efficient housing. Resilient housing should aim for zero-net energy con-
sumption by using conservation strategies for energy, land, and water use to lower
operating costs and environmental impacts. The mix of housing types and sizes
should align with income levels, family unit size, and individual needs. Projected
housing needs should include job growth, demographics, transportation networks,
and the capacity of the watershed to support the projected population.

One new example, the John Street Townhouse project, developed by the Piedmont
Housing Alliance, a local nonprofit housing organization dedicated to affordable

. . Lo . . e Figure 3-26
and sust:‘:\m_able housing, employ§ the Earthcraft V!rglma gwdeln?e':s, the Vlrgmla' Renovations to 802 Nalle Street re-
green building program. Green building strategies included: traditional and passive used the shell of a 100-year-old house
design; engineered lumber; high-efficiency foam insulation; high-performance by employing green building strate-

. . . . . . . . . ies including new windows, insula-
windows; energy-efficient appliances, lighting, and HVAC; water-efficient fixtures; ﬁon Systemsgand interior finishes.

low-VOC finishes; and durable, sustainable materials. Michael Bailey




SUPPORT GOALS AND OBJECTIVES

e Create a baseline sustainable housing inventory with clear goals for future
expansion or contraction, and establish goals for alternate energy generation

e Whenever possible, preserve existing housing that meets standards for
energy performance, location efficiency, historic significance, and ability to
accommodate future needs; build only new low/zero energy housing

e Establish targets for creating pedestrian sheds with connectivity to transportation,
civic, shopping, recreation, and work opportunities

e Maximize potable water use through conservation and graywater systems;
evaluate electric, gas, and oil utilities for capabilities now and in the future

PERFORMANCE CHARACTERISTICS

e New housing: Comply with zero-net energy standards. Zero-net energy means
that a building will have no energy bills on an annualized basis; this implies that
alternate energy will be generated on-site or nearby.

e Existing housing: Upgrade for energy conservation. An affordable upgrade should
pay for the cost, amortized over the 30-year life of a mortgage, with energy cost
savings. Units of sufficient aesthetic, historic, or locational value should be
incentivized with grants sufficient to upgrade units.

® Energy savings for the John Street Townhouses are estimated at 15 to 30 percent
over comparable conventional houses.

POTENTIAL SYNERGISM

e Form coalition with utilities for regional capacities and changing loads
e Coordinate with public transportation systems to reduce VMT

e Work with retrofit and replacement programs for dwellings

o The John Street Townhouses demonstrate various green building techniques for
traditional residential construction. These techniques can be easily applied to
any new residential construction project.

IMPLEMENTATION TIME

@ |nitial assessment of housing stock: Approximately one year depending on
availability of assessment teams and data

e Adoption of green building codes and revised land use plans: Approximately one
to two years, depending on the political will

® Retrofit programs: May take up to three years, and could require grants, tax
credits, loan programs, and assessments

e Individual septic systems: New localized waste treatment centers with local
aquifer recharge require larger capital investments and may take five to ten years

e Green new and renovation techniques can be implemented immediately,
concurrent with any renovation project.
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BENEFITS

® Fossil fuel usage will be controlled.

e The community’s dependence on automobiles will be reduced.

e Housing costs will be a fixed amount, providing continued value for the owners
and community.

e Green construction techniques yield increased energy efficiency, lower energy
costs, improved indoor air quality, and decreased GHG emissions. Location of
the buildings on an infill site in a walkable, urban community provides decreased
dependency on the automobile for transportation.

DRAWBACKS

e The cost to retrofit existing housing or to build new housing may be too high for
existing homeowners, and funds may not be available. Existing housing that is
well sited for a pedestrian plan may not be suitable for upgrade.

e The initial costs of green renovation strategies adds additional expense to base
renovation costs, which must be recouped over time through reduced energy
costs.

e Owner education about energy and water conservation and new energy-saving
technologies requires time and monetary investment.

e Economic revitalization contributes to an increase in rental rates and property
costs, negatively impacting low-income residents.

FIrsT CoST

e First cost for new construction may be 10 to 20 percent higher than typical
construction (at the time of this writing), but payback periods will be shorter as
codes are upgraded and fossil fuel costs escalate.

e First cost to upgrade existing housing may not be amortized over the life of a
mortgage and must be considered as part of lifecycle costs.

LIFECYCLE COSTS
e New construction costs, when amortized, assume that these structures will
always perform at predictable and controllable energy costs.

e The use of green renovation techniques provides significant annual savings in
utility and energy costs. When amortized, retrofits should provide predictable
costs. Additional savings may be realized as technologies continue to improve.

e After the cost of zero-energy for housing is fully amortized, the house should not
have an energy cost over its lifetime except for maintenance and replacement.

e Urban infill contributes to savings in the cost to own/operate an automobile, and
savings to the community in reduced auto pollution through the use of public
transportation, resulting in reduced driving.
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Figure 3-27

ESTIMATED QUANT|TAT|VE PERFORMANCE Interior renovations used reclaimed
e New housing will not increase energy use. Energy use in existing housing will flooring and paneling, low-VOC fin-
d by t t t ishes, sustainable lumber, and energy-
ecrease Dy target amounts. efficient lighting and appliances.

e Water use will be controlled and its quality improved. Michael Bailey
e Waste treatment will be part of the total function of the existing watershed.

e The reduction in energy use in the John Street Townhouses is estimated at 20
percent, comparable to similar reductions achieved in new green construction.

[MPLEMENTATION SUPPORTS AND CONSTRAINTS

Implementation strategies include available tax credits, local utility supports,
and low-interest loans. Implementation supports include city, state, and fed-
eral initiatives for green building, historic preservation, and neighborhood
revitalization. However, sometimes the very own political will of the community
will prevent individuals from adopting programs, codes, or enforcing new leg-
islation. Implementation constraints include higher first costs of green renova-
tion strategies and a potential real estate market bias toward new greenfield
construction.
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INFORMATIONAL SOURCES

e International Energy Conservation Code (IECC), 2010 Edition
e International Building Code (IBC), 2009 Edition

e U.S. Green Building Standards (USGB)

e Energy Star standards

Web information

® Boston Science Consulting, Westford, MA: “Building America,” U.S. Department of
Energy; Energy efficient affordable housing for all climate zones, as presented at
Build Boston. www.buildboston.com/

e Earthcraft building guidelines: www.earthcrafthouse.org

® |LEED Criteria: www.usgbc.org

e Original Green: www.originalgreen.org

e Piedmont Housing Alliance: www.piedmonthousingalliance.org

Workshops

e New England Sustainable Energy Association Conference—Retrofitting for Energy;
Case Study for Wind Energy at Jiminy Peak

e Build Boston, AIA Convention—Getting to Zero, Zero Net Energy Building, Solar
Energy Workshop

e Factory Tour: Evergreen Solar; Subdivision Tour: Zero-net energy houses with
developer/contractor Carter Scott.
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Chapter 4

The Regulatory Environment

Sustainability Planning and the Law

Dan Slone, Esq.
Partner, McGuireWoods LLP

Challenges and Solutions

There are many legal and regulatory challenges to providing sustainable communities, and

there are multiple appropriate solutions:

Challenges

Solutions

Leverage private capital to provide community
solutions

Adjust regulatory policies and increase system flexibility to permit
interventions of private capital in utilities and transportation

Obtain private funding of building efficiency for a portion of
operating costs

Obtain private funding of stormwater capture and wastewater
treatment and private ability to sell this water

Sell rooftop-generated electricity into a micro-grid of local buildings

Make higher-density redevelopment possible
without requiring major infrastructure
improvement

Create citywide bicycle programs
Increase efficiencies of new and existing residents so that new
density can be accommodated within existing capacities

Build-out current structures to match

current market conditions, while preserving
economical ways of increasing density in the
future

Planned “densification” to create supportive physical as well as
business arrangements

Building site-design should anticipate reuse and retrofit
conditions, including additional floors on buildings and
development in former parking lots

Curtail expenses and inputs on “single-
purpose” solutions

Sustainability should balance multiple goals:
Streets should allow safe passage of fire trucks and pedestrians
Street trees should provide shade, food and habitat

Manufacturing must be located in urban areas,
but NIMBY and environmental concerns make
this difficult

Choose the right industries: green chemistry and industrial
symbiosis make industry more palatable

Create green infrastructure and appropriate transportation
networks, and reduce industrial use and employment friction

Small-wheeled vehicles (e.g., scooters,
bicycles, or golf carts) in urban areas will
increase as gas prices rise; planning for this
environment has been negligent

Create dedicated pathways as well as lanes and parking spaces for
users within public right-of-ways
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How to Use This Information
e Give a copy to key community leaders
e Form community reading circles to discuss the book

e Get local college architecture, planning, law, and public policy classes to “try
out” solutions on the community

Laws and regulations maintain the following unsustainable problems in many
planning and design systems:

e Fire codes require a 20-foot (or more) clear street and excessively wide turning
radii creating traffic which is too fast for pedestrians

e Department of Transportation (DOT) regulations that establish overly wide right-
of-ways, preclude street parking, and prevent normal urban sidewalk encroach-
ments

e DOT regulations focus on moving cars quickly rather than pedestrians and bi-
cycles safely

e Building codes are often conservative, with regulations blocking new green ma-
terials and sustainable techniques

e Lighting ordinances built into local laws focus on light impacts at property
boundaries instead of preserving night skies and treat all lighting the same,
whether in the urban core, or the edge, and parking-lot light-curfews are prohib-
ited

e Zoning codes may require use separation, too much parking, and landscaping
requirements appropriate for suburbia but not urban areas.

Ordinances and rules can also include the following challenges:

e Subdivision ordinances built into laws may use “setbacks"” instead of "build-to
lines,"” allowing too much separation between buildings and precluding creation
of appropriate public spaces.

e Natural resource laws may require protection of manmade wetlands, to the detri-
ment of good connectivity.

e Stormwater regulations can reduce available density by applying inappropriate
rules.

e Utilities are empowered to require large easements, creating inappropriate set-
backs of urban buildings.

e Homeowner associations can block seasonal grasses, urban gardens, and rooftop
photovoltaics.

Moving toward comprehensive sustainability, we need to refine and integrate
our land use and transportation systems, develop new paradigms for integrated sys-
tems of sustainable agriculture and sustainable industry, and develop a new system
of utilities where we combine new net-zero users with retrofitted efficiencies and
redesigned community utility systems.

Figure 4-1 outlines a more sustainable relationship between transportation
and land use. The city is connected to the interstate, or city-to-city connector, by a
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context-sensitive road that drops from an exit ramp to a boulevard, instead of pierc- Figure 4-1
Sustainable cities, towns, and

ing the city. Cars are parked immediately and movement is achieved through a mix . . .

. . . . ) . villages should be defined not just
of walking, transit, bikes, cabs, and other devices that move around in neighbor- by their forms but by their internal
hood streets and separated sidewalks. Population is dense and is surrounded and transportation networks and the ways

constrained by an environmental services zone, where natural systems are used to that they are connected to one another
and related to the surrounding open

provide flood control, water treatment, pollinators, carbon sequestration, and other spaces. Drawing by Dan Slone and
services. Towns lie beyond these zones, connected to these centers by transit and Dhiru Thadani
traffic fueled by the renewable energy generated by the town. These towns are less
dense, but still appropriate to absorb regional growth. In the towns, cars are rarely
used because of easier options. These towns connect to villages that provide ser-
vices for themselves and surrounding farms.
Sustainable agriculture and sustainable industry are woven into this model,
responding to their transect zone. In Figure 4-2, the agriculture in T2 includes “in-
dustrial crops”—those grown for bulk use as fuel, lubricants, animal feed, or plas-
tics. Closer to the city, “Tuscan Integrated Agriculture” provides sustainable crops
for human consumption. These crops are grown closer to the houses in the large
lots that were created in T2, but they are also grown in yards, right-of-ways, and
common areas of the T3 suburban zone. Agriculture continues into the urban areas,
but not through the farming of broken urban spaces. Urban spaces are repaired,
and agriculture occurs throughout productive tree-lined streets, green roofs, green
walls, private gardens, and community gardens.
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SUSTAINABLE
AGRICULTURE

T2: Industrial crops grown for fuel,
materials, and large scale products

T2 and T3 (Close to City): “Tuscan
Integrated Agriculture” local crops
grown immediately adjacent to
houses, in right-of-ways and in
common areas

T4,T5 and T6: Private gardens,

green roofs, greenwalls, productive

street trees, community gardens
in parks

Industry and its employees are integrated into the plan. Industries within the
area are connected, and share common utilities to gain the economic benefits of
industrial symbiosis. Shared logistics help keep these industries competitive. Indus-
tries are clustered around power plants, quarries, wastewater facilities, or existing
factories in the T2 rural areas. In the T3 suburban areas, industries are retrofitted
into the industrial and business parks as well as into new transit-oriented pedestrian
communities. In the urban areas, T4 through T6, industries are located in preserved
industrial districts or retrofitted into the mall and shopping center sites.
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SUSTAINABLE
INDUSTRY

T2: New industry located around
existing industry, power production
and waste operations; utilize
industrial symbiosis and shared
logistics

T3: Densify existing industrial and
business parks; utilize industrial
symbiosis and shared logistics,
integrate light industrial into
pedestrian communities

T4,T5 and T6: Create or preserve

industrial districts; integrate into

city utilities and big entities; use

industrial symbiosis and shared
logistics; integrate into transit

system.

Figure 4-2

The way that sustainable agriculture
and sustainable industry should

be integrated into their community
depends on where on the transect the
integration occurs. Dan Slone



Existing homes use roofs to generate energy where they can
SUSTAINABLE as well as capture storm water for building and landscape
UTILITIES use; they harvest waste water at the neighborhood level and
reuse; harvest heat from sewer lines in cold climates; sludge
and greenwaste along with unrecyclable but compostable
waste becomes energy. All water used in agriculture before
release. Increasing efficiency allows infill without replacing
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All new village and suburban homes are “net-zero” for energy and water,
while also providing sufficient energy to run vehicles associated with their
community. All water used in agriculture before release.

The entire environment is supported by utility systems that are created with Figure 4-3

certain assumptions: Sustainable communities will have
sustainable utility systems. New areas

e New construction will be net-zero. will be built as “net zero” but existing

areas will harvest from the existing
shared systems to reduce their
resource use. Dan Slone

e Retrofit of older buildings will allow increases in density by reducing utility use
by existing users to create infrastructure capacity.

e No material will be treated as waste; every resource will be fully utilized before
being returned to the ecological systems.

Sustainable efficiency must define the multiple systems that drive the eco-
nomic models of human habitat. Currently, urban systems are defined by what they
utilize as well as by what they waste. Buildings are designed so that they must be
destroyed in order to accommodate change and density increases. Money and ener-
gy are applied for clean-water use in the city, while falling rainwater is the subject
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of energy and expense to transport it out of the city. Process-water and graywater
are barely used before they are cleaned and removed. Some environmental solu-
tions focus on removing stormwater with less expense—through rooftop evapora-
tion or infiltration systems—but these solutions do not reduce water use. Similarly,
heat and biomass generated in the city are considered “costs” in conventional eco-
nomics instead of “opportunities.” The surface area of the built environment serves
as a platform for graffiti or advertisers in the current model.

In a sustainable economic model, positive economics of the systems provide
parallel gains in the sustainable social and environmental elements. Buildings are
designed to retain value by enabling low-cost changes in use and “easy densifica-
tion.” Adaptation and retrofit of existing buildings is the norm. All water, whether
stormwater, process-water or graywater, is captured and used. Uses compete for ev-
ery inch of building and land surface in the city—a warehouse rooftop may be used
for a solar array as well as a point of capture for stormwater that is used in rooftop
vegetable gardens. It also can be available for multiple additional floors. Building
walls can generate energy or they can support green walls, that clean air and help
grow food. Heat from sewers, yard-waste, and composting vegetation becomes
energy. Industry and commercial operations integrate transit into smart logistics, to
move their products in the region through shared pallets and co-use of mass transit.
The urban areas use the heat and bioproducts of industry just as the city's wastewa-
ter is used by industry. Multiple pathways allow for various transportation choices,
and use every street, alley, and passage for efficiency.

The following principles can be used for creating a sustainable future:

e Regulatory systems must reflect the range of significant differences in human
habitat through the use of tools such as the Transect for codes and regulations.

e The codes and regulations that control construction and maintenance of urban
space must allow flexibility and not impede sustainability.

e Existing regulatory utility systems—such as water and energy—must be rewritten
to establish a mandate for efficiency, and allow interventions where existing utili-
ties fail to achieve sustainability.

e No “single purpose” agency should own the last word on any element of the public
good. Optimize every element of complex systems to balance its multiple roles.

e Make by-right mechanisms available for developers who are in accordance with
identified public goals. To encourage development, complete those aspects of the
regulatory process identified as for the public good without shifting the burden to
developers. Studies and regional permits should be obtained by localities to en-
able development in line with the public vision.

e Support planned densification and transferable development rights with innova-
tions that do not make density more expensive, but transfer the externalities of
excessive land consumption.

Preparing the Legal Team

Many localities do not have their own attorneys. Local outside attorneys frequently

lack land use expertise. Localities often obtain legal services from outside specialist
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providers—an expensive proposition. In lawyers employed by jurisdictions, conser-
vatism can act as an impediment rather than a benefit, since they have little incen-
tive to take risks. While unlikely to lose their job for saying “no," if they approve a
progressive coding approach, they could face a suit by a stakeholder and have their
decisions examined in court. To overcome this problem, the governing legislative
body needs to give their attorneys a mandate to move toward sustainable solutions
and to openly discuss the possibility that breaking new ground will have risks.
When risks are shared, counsels are free to be creative in achieving what is desired.
Showing that another locality has undertaken a similar requlatory approach often
overcomes legal resistance as well.

There are several other challenges:

e Many municipal agencies involved in obtaining sustainable urban systems have
their own lawyers, each with completely different expertise.

e Complex system changes can involve land use lawyers, municipal law experts,
and municipal finance experts, attorneys for utilities and attorneys representing
traffic or fire expertise; many systems involve state or federal agencies—roads,
natural resources, and housing.

e These agencies and their counsel may have separate legal or regulatory con-
cerns; if regulatory changes are necessary, they can take a long time.

e Change can be difficult when national building or fire codes or national flood
regulations are involved.

e For legal and regulatory systems, stakeholders can slow the process by going to
court.

Attorneys for the localities are subject to political forces. The politics of chang-
ing current legal systems can be difficult, because the conventional approaches
have been optimized for current political administrations. Planners can resist by-
right approaches, because it removes projects from their control. Politicians can re-
sist because it eliminates their ability to negotiate neighborhood benefits, a means
of gaining voter support. Neighborhood associations can resist because they prefer
their present negotiating strengths.

Typical tasks require different skill sets at different stages of a project. The
“systems integrator” represents one with the greatest knowledge of appropriate
tools and of legal and regulatory systems and municipal and private develop-
ment. This knowledge is used to identify impediments and potential solutions—a
consultant role that requires experienced-based skills. Through the charrette and
implementation process, legal skills are required to test implementation strategies,
draft ordinance changes, address legal issues created by others, assess threats and
infeasibility arguments, and suggest alternative strategies that may be necessary.
Depending on the implementation, understanding the legal aspects of the following
is necessary:

e Zoning—conventional, hybrid, form-based performance, and SmartCode
e Comprehensive Plans

e Subdivision—utilities and road-placement regulations
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e Utility-provider regulations
e Historic and natural-resource regulations
e Environmental and health-impact assessment regulations

e Private mechanisms—codes, covenants, restrictions, and homeowner association
laws

e Real estate financing and transactions
e Common-law issues of tort liability and constitutional issues
e Common national building and fire codes

e Mechanisms for sustainability-standards programs such as LEED

All of these skills need to be inherent in the team, and they can come from dif-
ferent participants, depending on the presence, experience, and scope of other team
participants. If the city attorney has land use expertise and is supportive of the proj-
ect, the outside consultant has less of a role. An experienced planner who has partici-
pated in a full impediments analysis might manage this aspect of the project.

Preparing the Tools

There are many regulatory or legal tools that are useful, but there aren't many
performance-measurement tools or visual-mapping tools appropriate for this dis-
cipline.

We use a wide array of tools and important mechanisms to convey desired
project endpoints. For example, “One Planet Living" graphics communicates the
consequences of a nonsustainable lifestyle. These graphics convey ecological foot-
prints. The goal is to generate rough dashboards to emphasize that sustainability
cannot be obtained by system changes alone; behavioral changes are required to
achieve the bulk of sustainability. We employ variations on mind-mapping to out-
line the search for impediments, and sketches to discuss complex systems that can
be represented with icons. Renderings or computer simulations of expected condi-
tions can be vital for obtaining community support.

We use many tools for coding sustainable urbanism. Voluntary standards such
as LEED® or Earthcraft™ can be cross-referenced by either a point-of-reference for
standards or with implementation through the building code. Localities can choose
to impose voluntary standards on themselves, but to impose these requirements on
third parties can require integration of the standards into the building code in order
to avoid creating competing standards. LEED-ND® represents a product that bal-
ances the competing strains of SmartGrowth, New Urbanism, and green-building
development in a comprehensive measurement system.

Form-based codes such as the SmartCode and other models contain regu-
lating graphics that make them easier to understand and implement. These
codes regulate the form of the building more than the use, and provide for more
sustainable communities. We can use other model codes to address particular
resources or the introduction of technologies, such as wind turbines or pho-
tovoltaics. In almost all instances, our coding is based on some version of the
“Transect,"” since it allows us to modulate the code for the difference in the ur-

108 The Regulatory Environment



ban, sub-, and ex-urban intensities, scale, and location, which is more appropri-
ate than context-sensitive codes.

Preparing the Place

We need a broad understanding of the existing physical landscape, but not a lot
of detail, because what we are looking for is an understanding of the types of situ-
ations we will encounter, not detailed solutions for them. Questions and concerns
relate to the following:

e [s the community built out or does it have infill, redevelopment, or greenfield
prospects?

e [s it characterized by its proximity to natural resources? Farmland?

e Are trees a significant part of the landscape?

e Does it have road and sidewalk connections in place?

e [s it rural, urban, suburban, hamlet, village, town, or city?

e Does it have an urban core? A historic or other specialized district?

e [s parking an issue?

e What is water availability?

e What are the existing development pressures?
We can receive a report with this information or conduct interviews.

The elements that are needed to assess projects include the following:

e Access to a number of legal documents to understand existing systems. Many of
these are available online for localities, but if they aren't, someone is needed to
supply them.

e Review zoning, subdivision, and resource protection ordinances for barriers and
context.

e Scan the balance of the code provisions for possible impediments, as well as for
implemented solutions.

e Scan regional guidebooks or standards for roads, utility installation, and design.

e Review contextual documents such as “Comprehensive or Specific Area Plans,”
transportation and capital improvement plans, and any recent environmental im-
pact assessments.

e Obtain copies of the state-enabling statutes.

e Review the fire code, building code, and flood code.

Develop some general understanding of the desired level of advance work
as well as the general direction of intent before beginning any analysis. If a con-
ventional code is being replaced by a form-based code, extensive analysis of the
existing code is unnecessary and a scan for the provisions to remain would be suf-
ficient.

One constraint is cost. Absent a budget for appropriate adjustment of or tai-
loring of their ordinances, many localities obtain their ordinances by copying them
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from other localities. If the team is experienced, the planners can narrow the scope,
and costs, of legal review. Focused “triage” can remove many impediments, al-
lowing a budget for new-code support of provisions necessary for a sustainable
approach. Another constraint is the gap between how laws are read and the pro-
cedures that are followed. The law can require that a “Comprehensive Plan" show
realistic development areas, but a locality can leave these areas designated as
agriculture. This is not done because it disagrees with the appropriateness of their
development, but to secure a better negotiating position when property owners try
to rezone the property.

We calibrate form-based codes and conduct the following:

e Review the authority for components of form-based codes such as graphics or
"unified code”

e Determine which portions of the code to retain to meet state requirements

e Determine which portions of code are necessary to address federal or state re-
quirements—e.g., floodplains, ADA, wellhead protection

e Determine portions of the code that respond to historic circumstances that could
recur, and retain these codes—e.g., zoning status of vacated streets

e Check all retained provisions for impediments and coordinate the integration of
new and existing definitions

Preparing the People

In many of our projects, we use newspapers, churches, and civic organizations and
Internet sites to disseminate information on the process and to create community-
input opportunities.

Neighborhood meetings—particularly if they are accompanied by food and
are conducted on tables with sheets of paper for people to record their ideas—can
be used to develop and harvest ideas, as well as generate community leaders to
participate in the project.

Public and private opportunities for questions regarding impacts to individual
properties must be created to develop support for changes in ordinances. These
may be created with a website.

Developing Goals, Objectives, and Performance Metrics

There is a difference between the goals we help advance for the project and the
measures that we use for the product of our work within the project. We advocate
a project goal of triple-bottom-line sustainability, with elements of the project
examined from the perspectives of environmental, social, and economic sustain-
ability. Parks can be advanced because of their social benefit, and for these to be
economically sustainable, their maintenance costs must be taken into account. To
make these costs more affordable, seasonal grasses can be substituted for lawns.
A similar analysis can be applied when asked whether a green roof should grow
useful produce or whether street-trees and right-of-ways should produce habitat
or food.
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Because our discipline involves the creation of implementation tools, the strat-
egy for their creation and use begins with understanding what the locality wants
to accomplish. The difficulty begins when many localities do not know how certain
tools affect the nature of their community; they cannot make informed strategic
decisions without specific knowledge. For example, the design of their zoning code
may affect the results. As a part of goal development, objectives, and performance
metrics, the community must be exposed to the desired end and the tools so that
they can make strategic choices.

The process must occur in advance of a charrette which is more likely to focus
on the actual application of the tools. Localities are often unsure about adopting a
form-based code, even if they are sure about their vision of how they wish to look in
20 years. They might not be sure whether they want to combine their water, sewer,
and stormwater agencies into one department, or provide for third-party interven-
tion to increase efficiencies.

Advance workshops facilitate a discussion of the different tools and approach-
es available to the locality and the consequences of their use. If held during a char-
rette, more post-charrette production meetings are required to allow the choice of
tools necessary to inform the strategic plans.

Codes and legal/regulatory system changes should result in ordinances and systems
which accomplish the following:

e Achieve planning goals and stakeholder visions

e Are designed for active implementation, providing few opportunities to be
changed on an ad-hoc basis

e Minimize costs to engage in the process while maximizing available information
for decision-making

e Avoid control of critical design decisions by single-purpose agencies

e When power is vested in separate decision-making bodies, align authority to-
ward shared community visions

e Make sure legal tools are clear and easy to use

e Make sure the tools are fair and provide appropriate due process

Developing the Strategic Plan

Strategic plans can be developed as the goals are identified and the appropri-
ate tools or techniques are selected. A community with a goal of pedestrian
orientation requires examination of the choice of coding techniques necessary
to achieve this result, and may result in a selection of transect-supported form-
based code as the best tool to achieve this goal. The strategic plan must ad-
dress how the code will be developed, stakeholder buy-in obtained, mapping
completed, and final legislative approvals obtained, as well as funding and tim-
ing issues. Depending on the goals, this process must be applied to each of the
necessary implementing codes and changes to contextual documents. Different
team members can develop different products, but decisions must be made on
task divisions and their integration, both at an individual level and at a jurisdic-
tional or regional level.

Sustainability Planning and the Law

111



STRATEGIC PLAN ELEMENTS OF LEGAL IMPLEMENTATION
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1. A different order may be necessary when components are being provided through an RFP process. This step may be preceeded by a preliminary scoping and RFP.
2. Stakeholders may have already been involved in the choice of tools. This step is to engage them in the actual application of the tool to calibrate it to local circumstances.

Figure 4-4

This chart shows the milestones in the
process of implementing the changes
in legal documents or creation of
deliverables for the implementation
process. The arrows shown on this
chart are merely examples of how it
would be used to track the progress of
each of the products. Dan Slone

Key questions for strategic plan development elements might look like those
shown in Figure 4-4.

We have successfully used websites to solicit ideas and gather private and
public feedback. Various elements of the Internet are important tools:

e Use of bulletin boards

e Posted graphics

e E-mail contacts

e The ability to record oral comments and questions with toll-free numbers

e Bloggers, willing to present and explore positive components, can stimulate dis-
cussion, though this requires a significant commitment of personal time.

Developing the Action Plan

Before new ordinances are presented to stakeholders as near final drafts, we rec-
ommend a testing process to check for unintended consequences or conflicts.
Those most appropriate to conduct this testing depends on the type of ordinance,
though usually not a person who has had a major role in creating the ordinance.
Where a form-based code has been prepared by outside consultants, the planning
staff might create and test scenarios; a local engineering firm might test proposed
changes in water regulations. Often volunteer groups or university classes are re-
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sources for testing though regulatory approaches may require testing and evalua-
tion by outside experts. Land-development regulations may need to be assessed by
engineers for water-quality consequences by market analysts for their viability, and
by fiscal-impact specialists for their economic sustainability.

Smaller jurisdictions may have difficulty dealing with the costs of multiple
analyses. Some jurisdictions create regional groups to develop model versions of ordi-
nances and then seek funding for shared costs of studies of these ordinances. Locali-
ties can tailor the ordinances to their jurisdiction with substantially less risk and cost;
localities also could develop a code jointly, and divide the costs of collateral studies.

Often jurisdictions make the mistake of engaging a third party to prepare a
proposed ordinance without specifying progress feedback loops. They usually do
not see the consultant again until the final product is presented. If the product is se-
riously off-base, the budget and timetable may not support the adjustment, and the
jurisdiction is then forced to pass an inappropriate product, turn it down and sacri-
fice their investment, or conduct triage and fix it to the best of their ability. None of
these solutions is palatable. The action plan must include progress feedback loops
to assess the product as it is being produced.

Implementing the Action Plan

Generating renderings, models, or computer animation from proposed codes provides
low-cost feedback and proposed regulatory-schemes testing. Engineering models can
create examples that can be shared. Many jurisdictions have needed on-the-ground
examples in order to create the political will to fully implement a regulation. The
easiest way to accomplish this is to visit a built example model. If the result is posi-
tive, it can be easy to share by posting reports or videos. If examples do not exist, the
locality can find a way to “try out” the code. Some jurisdictions have done this by
implementing the code only on their own municipal or county projects, so that a de-
velopment authority, a school, or other civic building or area is the test site. Many ju-
risdictions have partnered with a local developer and applied potential codes through
the Planned Unit Development (PUD) process to that developer's project. Sometimes
codes are implemented either in greenfield edges, or in the urban core itself, but not
in surrounding areas; the development community, the public, and the politicians can
assess the results before more broad applications are made. The urban core is often
already built-out so the usefulness of this approach is limited as a model, but the im-
pact can be extremely important over time.

For the most part, the physical results eclipse the discussion of the legal tools.
The launch of most legal-tool actions will not attract fanfare unless they have been
controversial. There can be activity as stakeholders try to gain political advantage
and undo or water-down changes that have been made. Any launch should be ac-
companied by an educational campaign for the staff, elected officials, monitoring
activists, and users. For the long term, feedback loops need to be created to share
concerns, good results, and questions. A staff member—who is a point of contact—
should be created to monitor the application of the ordinance for developing issues.

For most of the legal systems, the only way they can be assessed is based on
whether the results in either the built environment or the regulatory environment
meet the goals and the performance values. As part of the monitoring plan, mile-
stones should be created to assess performance. The performance results should
suggest necessary evaluation for the legal and regulatory process.
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Transforming the Built Environment Through
Form-Based Coding

Stephen J. Coyle, AIA, LEED
Town-Green, Townworks + DPZ

Jurisdictional Code and Ordinances

The jurisdictional land development code or ordinance consists of a set of laws
passed by the governing body—the municipality, county, or township. The state's
constitution or statutes or its legislature grants the jurisdiction the power to enact or-
dinances, referred to land development codes, but also development standards, stat-
utes, and zoning ordinances, as opposed to building, structural, and life safety codes.

Many jurisdictional codes encompass public safety, health, and general wel-
fare; we focus on those that directly or indirectly improve or degrade the environ-
mental, energy, economic, social, and aesthetic resilience, health, and adaptability
of the built environment and its supporting systems. For example, a county or mu-
nicipal code typically prescribes the design and maintenance of local streets, land-
scaping, and sidewalks. Sidewalk widths and crosswalk distances can greatly affect
the degree of convenience and safety of the pedestrian, and the walkability of the
environment. Street travel lane widths directly impact the travel speeds of motor
vehicles, despite posted speed limits.

However, since a jurisdiction is typically divided into land use “zones"” or
districts, zoning codes and the zoning maps that describe the permitted use areas
provide the most significant power of jurisdictional ordinances. While zoning his-
torically attempted to conserve the value of property and to encourage the most ap-
propriate land uses and separation of incompatible uses, this sensible approach was
undermined to the extreme with the emergence of motor-vehicle-dominated plan-
ning and development that enabled the creation of far-flung, auto-oriented, single-
use zones: residential pods, office and industrial parks, and shopping centers.

Conventional, Euclidean Zoning

Euclidean zoning, a convention for almost 80 years, regulates land primarily by

use and usually dictates lot size, dimensions, and building lot coverage and height.
Use-based or segregated zoning systemically undermines the spatially connected
combinations of daily human functions—working, shopping, learning, socializing,
governing, and housing—that form the patterns of walkable neighborhoods, vil-
lages, towns, or cities. The ubiquity of conventional zoning results in frequent mod-
ifications to permit mixed-use zones, a work around for a regulatory system that
controls building uses rather than forms that can accommodate changing functions
over time—a timeless mark of community resilience.

Periormance-Based Zoning

Performance-based zoning employs outcome-based or objective-oriented criteria
to establish review parameters for proposed development projects in any area of a

114 The Regulatory Environment



LEGEND

[ 1R-1Single Family Residential

[ R-2 Light Multiple Family Residential
I R-3 Multiple Family Residential
I | Industrial

[ CF Community Facilites

[ | NC Neighborhood Commercial

[ | DC Downtown Commercial

I GC General Commercial

Figure 4-5

Conventional or Euclidean zoning
primarily regulates land uses and
densities. Town-Green

500

municipality. Performance zoning may employ a numerical rating system to calcu-
late the expected performance of a development application. For example, an ap-
plicant might obtain bonus points for increasing the area of undeveloped space or
adding other public amenities in a development plan. The additional points might
result in an administrative rather than public review of the application.

While performance-based zoning theoretically reflects a market-driven, in-
centive approach for attracting superior development where the applicant can
choose the desired means and level of compliance, even the highest zoning or
performance tier may not yield the desired results. The system's fundamental con-
straint, an essentially discretionary plan review and approval process, stems from
qualifying criteria that consist of targets rather than specific development stan-
dards. For example, an incentive to increase the amount or ratio of open space to
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development may ignore environmental performance or proximity to residents. This
condition necessitates a high level of discretion by the administering authority. The
process can sacrifice flexibility for the predictability of securing the desired environ-
mental, energy, economic, social, and aesthetic performance.

Form-Based Codes

Form-based codes (FBC) consist of land development regulations that emphasize the
desired physical form—the design, scale, and relationships—of buildings and public
space, and place less emphasis on building or land uses. FBCs integrate environmen-
tal, energy, economic, social, and aesthetic performance into the code standards. They
permit by right the rules for making compact, diverse, walkable, and connected devel-
opment or redevelopment—the key elements of resilient, healthy built environments.

Form-based codes regulate land, infrastructure, and building development,
but do not replace state and local building codes. They seek to achieve a specific
urban form and to shape a higher-quality built environment that integrates rather
than separates compatible uses. As a supplement, modification, or replacement to
city or county zoning and development ordinances, FBCs help create a predictable
public and/or private realm by controlling or regulating its physical form as well as
the building intensities and uses. The codes enable the implementation of a com-
munity's vision by coding desired outcomes appropriate to specific zones or areas,
from the natural landscape through the urban center.

Unlike design guidelines or performance-based zoning, form-based codes
specify rather than recommend, entice, encourage, or suggest by prescribing a de-
sired or intended outcome rather than proscribing what's prohibited. In place of or
in addition to controlling building densities through formulas such as floor-area-ra-
tios (FAR), dwelling units per acre, and parking formulas, FBCs may control densi-
ties by regulating the total
permitted building volume.

Form-based codes
may be applied at the scale

of the region, community,
neighborhood, or site, and
deployed at the general
or comprehensive, sector
or community, and spe-
cific or precise plan level.
Like conventional codes,

Figure 4-6

Unlike conventional zoning codes and
land use maps, form-based codes and
plans regulate the physical, urban
form and only as necessary, building
uses. FBCs establish the regulations
that enable resilient communities and
neighborhoods to adapt to changes
over time, as our traditional buildings
once did. Town-Green

Heavy Manufacturing District
Employment District

Urban Corridor 1(T6)

Urban Corridor 2 (T6.1)

Urban Employment Transition (T5-E)

Urban General (T4)

form-based codes should
maintain consistency with
jurisdictional general

or comprehensive plan

policies. Similar to conven-
tional codes, FBCs can en-
compass land zoning and
subdivision regulations,
and incorporate urban de-

116 The Regulatory Environment

Urban Center (T5)
Balloon Park District

Parks & Open Space



An Ecological Model
Applied to Human Environments

Figure 4-7
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sign, architectural and landscape standards, street and open space standards, and
environmental, energy, and aesthetic requirements, though not building-scale fire
and life safety codes.

A conventional zoning or land use map can morph into a FBC regulating plan
that defines the boundaries of various urbanized zones, the natural and/or agricul-
ture and future development areas, and the trajectories and connections of major
thoroughfares. Each jusrisdiction defines the range and complexity of plan elements
and details, from identifying incompatible uses that require separation or other re-
strictions, to determining whether to specify or constrain architectural typologies or
styles. Progressive environmental and energy standards should be incorporated into
all code approaches, but only a form-based code can be “sustainable by design” by
its underlying “DNA" that codes in for resilience, diversity, and walkability,

Transect-Based Codes

The transect-based! FBC incorporates the rural-to-urban transect zones developed
by the architectural and planning firm Duany Plater-Zyberk and Company. Since
the transect is based on the physical form of the built and natural environment, all
transect-based codes are form-based. The DPZ Transect was drawn from the work
of Alexander Von Humboldt at the close of the eighteenth century, whose transect
presents a geographical cross-section of a region intended to reveal a sequence of
environments and analyze natural ecologies.

For the purpose of coding the built environment and its supporting systems,
the transect facilitates the observation and documentation of the key elements that
contribute to a resilient and healthy human habitat. That process illuminates those
elements and distinctive features within a sequence of habitats, in six rural-to-
urban zones, T1—natural, to T6—urban core. The urban-to-rural transect provides
a visual, functional, and organizational format for form-based coding, since each
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sequence or transect zone can be described by text and through imagery as a set of
normative forms. The transect helps organize development patterns as six rural-to-
urban zones, or T1— rural, to T6—city center, with single- or special-use districts
where necessary for airports, ports, or existing office parks and subdivisions.

Prepare the Team

Code drafting begins with the selection of a consulting team with a diversity of
backgrounds and significant experience in developing authentic form-based codes:
urban designers, architects, landscape architects, planners, civil engineers, and
land use attorneys familiar with FBCs. The practitioners should demonstrate, by
example, adequate regulatory and design competency with an understanding of
fundamental building and spatial design principles.

Conventional planners and code writers, limited to two map dimensions and
text, rarely exhibit this skill but can be retrained. Architects intuitively grasp the
visual elements of coding but usually have no training or experience in regulating
at the block and neighborhood scale. Landscape architects often lack the design
and technical knowledge of building design professions. Superior form-based code-
makers demonstrate a mastery of building and space design, and regulatory savvy.
Since FBCs are best developed in public processes that build off a community vi-
sion, coders should demonstrate the ability to engage the public in code-making.
Two excellent sources of information about form-based code practitioners are: The
Form-Based Codes Institute? and the Center for Applied Transect Studies (CATS).®

Selecting the Tools

At the beginning of the coding process, the team and/or jurisdiction will decide on
a coding format. Form-based codes may be generated from scratch, borrowed and
modified from other adopted form-based codes, or adapted from “open source”
templates such as the SmartCode mentioned before. As a model code, the Smart-
Code, a transect-based code, represents an open source or “"freeware” code that
provides a template or model for local calibration or customization by the code-
making team. Most other codes are proprietary.

THE SMARTCODE

The SmartCode,* a complete alternative form-based code system developed by the
architectural and planning firm Duany Plater-Zyberk and Company (DPZ), incorpo-
rates Smart Growth and New Urbanism principles into a unified development ordi-
nance. It regulates the form of development from regional and community scale to
the building and frontage, requires calibration or customization for regional and local
conditions, preferably with the participation of the local citizens. The model Smart-
Code is freeware, available in an editable format from the websites www.smartcode-
central.org and www.Transect.org, packaged into a concise seven-article’ document
released in 2003 which is continually updated. Refer to the SmartCode STEP sheet
that follows. SmartCode includes Modules,® multidisciplinary guidelines, recommen-
dations, best practices, and development standards, each transect-based.
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Figure 4-8

survey to calibrate and document
existing development patterns and

scapes. Town-Green

Prepare the Place

Code research begins by reviewing the relevant documents—the general or compre-
hensive plans, the jurisdictional codes and zoning maps studies, and development
plans, and studies provided by governmental agencies. The investigation continues
by reearching the area’s physical form, from building, streets, landscapes, parking
lots, and open space, to studying the intensity and patterns of the built environment.

Depending on the scale and code type, the research may include the following:
e Natural environmental resources, features, and conditions

e Existing and proposed infrastructure and environmental support systems

e Architectural building types and patterns

e Landscape types and patterns

e Economic and market conditions and trends

e Relevant parcels and ownership, developed, undeveloped, and pending, and as-
sessment of land available for development or redevelopment

e Previously conducted plans and studies for the area

CALIBRATING A FORM-BASED CODE

Form-based codes, including the transect-based, require a calibration or local con-
text customization process so that each code incorporates or reflects the cherished
principles and practices, local character and form. Though nearly every town exhibits
some rural-to-urban gradient or distinction, the code calibrators, “urban scientists”
in the field, research and analyze the local physical context and building practices
to extract a type of generative DNA of the built environment, to yield a code "of the
place.” Coding elements include the disposition, configuration, and function of build-
ings, thoroughfares, and civic spaces. The combination of elements in each identified
transect zone reflects the attributes of an “immersive environment,” or the distinctive
character of the range of human habitats within the coding zone.

A form-based code calibration may center along a single corridor, a neighbor-
hood, community, or region; the depth and breadth of investigation will depend on
the scale of the coding intervention. The coding effort may focus on the design of

Transforming the Built Environment Through Form-Based Coding
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public rights-of-way, the streets, parks, and building frontages, or the reconfigura-
tion of existing development patterns. Thus, the calibration should adjust to the
physical conditions, scale, and range of the coded elements.

When preparing a transect-based code, the calibrator begins by identifying
and documenting the features of each of the “T" zones or sequence of physical
environments, using aerial, topographical/drainage, geological, and climatological
maps, images, and physical tours. Depending on the location and scale of interven-
tion, the research may yield fewer than six T zones. For example, most communities
do not contain a T-6 Urban Core Zone, a downtown Kansas City. Since most regions
and communities contain a range of development patterns from traditional to post-
1950s suburbia, research will help determine the appropriate genesis and combina-
tions of coding forms. Transect-based sprawl repair/retrofit tools are available for
the latter areas when desired.

The calibration should qualitatively and quantitatively document the form and
spatial character, and numerical indices, using a ground-level visual survey by the
coding team and spatial research to tabulate street width and other measures of the
urban form. Code calibrations continue through the charrette or workshops to enable
stakeholders to report on local character and conditions. Calibration information can
be found at:

1. The Form-Based Codes Institute, www.formbasedcodes.org/

2. The Center for Applied Transect Studies (CATS), www.Transect.org/,
SmartCode Central, under the direction of Andres Duany, Plater-Zyberk and
Company, and the Codes Project http://codesproject.asu.edu/php/your_life.php

The calibration may include:
1. Vehicular lane dimensions (motor and bicycle)
. Thoroughfare assemblies
. Parking standards (motor and bicycle)
. Parking calculations
. Public frontages
. Private frontages
. Building configuration

. Building disposition

© 0 N O Gk W N

. Building function

—
(=

.Building types

—
—

. Civic spaces

—
N

. Public lighting
13. Public plantings

Prepare the People

The team engages and educates those directly or indirectly involved, impacted by,
or who can impact the coding effort. The engagement process can include face-to-
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face meetings, interviews, and focus groups, workshops, and the public charrette. A
random selection of citizens for participation in code-making permits a more diverse
cross-section of community representation. By securing diverse participation, those
who usually avoid public events, youngsters and minorities for example, can offer
greater diversity of feedback to the coding team, and benefit from broader educa-
tional opportunities.

A thorough research should include the following tasks:

e Developing a stakeholder identification and analysis that describes the name,
contact information, and specific stake or position relative to the project of people
capable of supporting or resisting the coding process, in particular key residents,
business, and property owners whom the coding will impact.

e Complete a stakeholder engagement plan for review by the jurisdiction and refine
it into a strategic plan deployed and updated during the coding project.

e [f deemed necessary or important, assist the jurisdiction in organizing an advisory
committee composed of representative stakeholders to guide the coding process.

e Draft a promotional-quality project description and questionnaire for the Web and
general distribution and collection to gather public input on the coding effort.

e Launch a project website with project description and questionnaire, and an in-
troduction to the jurisdictional staff and consulting team, the process, and desired
outcomes.

e Hold confidential interviews with key stakeholders, including city and agency of-
ficials, to explore code-relevant goals, ideas, issues, and concerns.

e Hold an educational workshop to gather feedback on preferred development pat-
terns, and to introduce the public to the principles, practices, and the tools of coding:

1. Character—coding tools for preserving and enhancing desirable neighborhood
characteristics, and eliminating and preventing undesirable characteristics

2. Mobility—coding tools for improving mobility and increasing choices, conve-
nience, and safety

3. Patterns—coding tools for “place-making,” the physical patterns and time-
less, practical principles that can create great places

4. Environment—coding “best practice” tools for protecting and improving the
built and natural resources

The tools will, in aggregate, comprise a “coding toolbox,” text and images that
define, describe, and detail how, why, when, and where to code

Develop Goals, Objectives, and Performance Measures

The coding process requires the development of goals, objectives, boundaries, and
performance measures that provide the framework for assessing the efficacy of a
range of coding principles, ideas, strategies, standards, and tools. The objectives
should be defined as succinctly and precisely as possible, followed by the perfor-
mance measures or metrics to evaluate each. Soliciting measurable goals and objec-
tives should begin with the jurisdiction responsible for adopting and administering

Transforming the Built Environment Through Form-Based Coding
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the code and then extend into the community. The coding team then attempts to
establish common ground and resolve differences through private and public ven-
ues, discussions, and negotiations.

Questionnaires and surveys, distributed through the Web and print, with feed-
back from interviews and public events, provide opportunities for gathering public
and private enterprises to discuss concerns, issues, and ideas to develop the strategies
and tactics behind the codes. Walking tours and audits provide a way for citizens to
understand the relationship of the buildings, streets, public and private spaces, historic
resources, and communities that make up the place and the elements of the code.

Each method of research should refine the goals and objectives, and each can start
by asking the jurisdiction and the community the following:

1. What are the goals, or desired outcomes of recoding the community? For exam-
ple, a common coding goal might consist of developing a walkable community,
redeveloping a decaying community with the new codes, or streamlining the
plan application and approval process.

2. What are the objectives? A common coding objective of planning staffs, design-
ers, and builders: creating an efficient and workable “bridge"” between the exist-
ing and new code, or allowing taller building at significant intersections.

3. What are the performance criteria or metrics that will be employed to mea-
sure the qualitative and quantitative potential for proposed code? For example,
the measure for achieving the goal of nondiscretionary code might warrant the
exclusive use of prescriptive language throughout that details permitted mate-
rials, rather than describing a level of accepted performance.

Develop Code Strategies

The code strategies are best developed by engaging those identified in the people-
preparation phase, or at minimum, a representative group of stakeholders. Their
input, essential for “getting it right” or creating a code reflective of the needs of
jurisdiction and the larger community, will garner support necessary for the code's
eventual adoption.

The public charrette represents a preferred method of developing both the
strategies and specific details, though a private version can be employed where
public engagement is neither warranted nor desired, for example, when coding a
secure military installation. The multiday event should open with a presentation
of goals, expectations, and a detailed overview of the coding process. Since not
all participants, whether public or private, will arrive properly prepared, continue
education throughout the process. Commence several rounds of brainstorming,
comparing, “design-testing,” and evaluating the efficacy of code ideas. For those
unable to participate in person, other forms of involvement such as Web and video
can be incorporated into the charrette.

Develop a draft regulating plan quickly, since the map identifies the locations,
size, boundaries, and basic features of each zone based in part on the site surveys
or calibration completed during the place-research step. Professionals and nonpro-
fessionals alike should propose strategies in a collaborative, workshop format. Each
idea is design-tested against a set of agreed-upon metrics or evaluation criteria
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consistent with the goal and objectives. This method generates a sense of shared
authorship and facilitates a consensus-built code. These activities can consume
most or all of the charrette, at minimum the first day or two, depending on the cod-
ing complexities and the length of the event.

The actual coding strategies or the “rules” for achieving the jurisdiction and
community’s regulatory goals and objectives should include:

1. Introduction of the transect or T zones as a framework for organizing the physi-
cal place

2. Developing a conceptual regulating plan that describes the location, potential
uses, the intensities of development areas (or T zones), with a focus on regulat-
ing the urban form instead of land use

3. Zoning for a mix of uses, considering use a secondary factor in regulating devel-
opment

4. Coding for an increased development density where appropriate

5. Coding so that private buildings shape public space through the use of building
form standards with specific requirements for building placement

6. Coding to require an interconnected, multi-use street network and pedestrian-
scaled blocks

7. Coding the location and disposition of civic buildings and places like parks and
plazas

8. Coding with graphic-based images or diagrams that are unambiguous, clearly
labeled, and accurate in their presentation of spatial configurations

9. Coding standards that provide flexibility by permitting uses to change over time
without reqgulatory approval

10. Coding building and blocks with predictable physical standards rather than nu-
merical parameters

11. Coding standards keyed to specific locations on a regulating plan

Figure 4-9

Hierarchy of Lot Sizes and Uses The form-based code should allocate
development intensities and public
space consistent with community
design principles. Lennertz, Coyle and
Associates
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Upon completion of the code strategy development, the team commences
drafting the physical, regulatory, and administrative elements, though an experi-
enced team may undertake this concurrently.

Develop the Code

Develop the form-based code only after completing local customization or calibra-
tion by public and private planners and designers, gaining adequate jurisdictional
and community input, and after establishing the coding strategies. The superior code
incorporates precise and concise text, and clear, relevant, and readable supporting
images. It should balance time-tested standards with technical sophistication, appro-
priate to the economical, social, aesthetic, and environmental context.

Subsequent to drafting coding strategies, the develop each of the elements
or sections of the code. While this process can begin during the charrette, the scale
and depth of design and technical efforts demand focused, iterative, and collabora-
tive work by the coding team. The coded elements typically consist of the following:

1. The regulating plan: the graphic reference map that identifies and keys private
lots and public rights-of-way to the transect zones and the building and lot stan-
dards, and describes the relationship of each lot to the public realm. The regu-
lating plan describes the locations and boundaries of transect-based urban-to-
rural zones, their centers, edges, and rights-of-way. The regulating plan may not
be legally binding while the form-based code is legally binding and delineates

I commercial Mixed-Use
[ ] Ecolnaustrial
[ Neighborhood Center
] neighborhood Generat
:l Neighborhood Edge
Park & Open Space
[ \ettencs ! Riparian Zone
==

Civie
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An example of a draft regulating plan
that describes the form-based code
zones that vary in intensity from edge
to center. Town-Green



10.

11.

12.

13. Definitions: a glossary of precise technical terms.

the laws that enable a regulating plan.
The regulating plan revises or replaces the
conventional zoning map.

. Zone standards: the prescribed areas, from

urban-to-rural that describe the permitted
uses, forms, development intensities and
character within each zone, and the eco-
tones between zones.

. Building and lot standards: regulations

that control the building and lot types, dis-
position, configuration, and functions that
define and shape the public realm.

. Frontage standards: regulations that de-

scribe the visual and functional physical
conditions along the public and private
interfaces.

. Public space standards: regulations for the

visual and functional elements within the
public realm or right-of-way.

. Thoroughfare standards: regulations for

the design, functional classification, and
configuration of public rights-of-way for
public mobility.

. Parking standards: regulations for parking

design, type, locations, access, quantity,
and configurations.

. Architectural standards: regulations con-

trolling external architectural materials,
composition, and quality.

. Landscaping standards: regulations con-

trolling public and private landscape de-
sign and plant materials.

Sustainability or environmental standards:

regulations that reduce the dependency on, or prevent the depletion or degra-
dation of renewable resources, for example, controlling stormwater drainage
and infiltration, development on slopes, tree protection, and solar access.

Administration: regulations clearly defining the application and project review

process.

THE NEW
PLEASANT HILL BART
STATION PROPERTY CODE

PRINCIPLES AND REGULATIONS FOR
REDEVELOPMENT OF THE BART STATION PROPERTY

Figure 4-11

The Pleasant Hill BART Station Prop-
erty Code describes the development
standards for a transit village. Lenne-
rtz, Coyle & Associates

Annotation: text and illustrations explaining the intentions of specific code pro-

visions.

The essential code elements consist of the regulating plan and zone standards
and building and lot standards, though it may omit architectural and landscaping
standards, or include signage requirements.
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Refine and Adopt the Code

Form-based codes may be integrated into an established jurisdictional, regulatory
framework or system such as a municipal code, or the code can function as an inde-
pendent set of regulations. Since form-based codes may not initially provide consis-
tency with existing general or comprehensive plan policies, the latter will require
modification for consistency during an update or amendment. Communitywide reg-
ulating plans and general plan land use maps may contain entirely different zones
and zone standards, necessitating incremental or wholesale revisions.

Ultimately, the adoption of a form-based code, a legislative act, requires a
review and adoption process similar to plan or zoning regulations in California, Ari-
zona, Florida, and states with similar statutes. This involves planning commission
public hearings, recommendations to the local legislative body, and a city or county
council or board of supervisors' public hearings, prior to adoption of the regulations,
and the potential for environmental review and approval. The desired development
outcomes and level of sustainability will be dependent on the quality of the vision,
goals, and objectives rendered during the code-making process.

Implement the Code

The adopted FBC will either replace the existing, conventional regulations and zon-
ing maps or require implementation through several approaches, such as the incre-
mental application of the new code within the context of the conventional regula-
tions and zoning maps. Each alternative presents benefits and drawbacks:

Frontage Types: Stoop

Stoops are exterior stairs with landings that
provide access to bulldings placed close

to the property line. Building facades are
set back just enough to provide space for
the Stoop. The exterior stair of a Stoop

may be perpendicular or parallel to the
sidewalk. A Stoop's landing may be covered
or uncovered. Stoops should be raised

Example of a Stoop.

above grade a minimum of 18 inches and

a maximum of 36 inches. Stoops should

be at minimum 4 feet in width and depth.
Landscaping on either side of the Stoop

may be be at grade or elevated, and may be
demarcated by a garden wall that should not
exceed 18 inches in height.

Axonometric view of a typical Staop.

N

=

= '/Prop. Line

126 The Regulatory Environment

Figure 4-12
Form-based codes regulate the physi-
cal forms that shape the public realm.



1. Replacing a conventional code with a form-based code creates the greatest range
of opportunities for transforming targeted areas of a jurisdiction while maintaining
an established character in others. This approach, similar to a conventional
planning process, typically less expensive in smaller communities, offers the
advantage of establishing overall consistency in both the regulatory vocabulary
and procedures throughout the code. However, the risks include potential
logistical, economic, and political complications in, essentially, starting over.

2. Implementing a form-based code while maintaining a conventional code
and zoning map, a more typical situation, may cause several unintended
consequences. It may create public uncertainty about the jurisdiction's
commitment to better development. A set of codes with two different regulatory
“vocabularies” can be technically confusing to applicants and more difficult
to administer. However, this approach may offer a feasible option for those
jurisdictions that wish to move into the field in phases or incrementally,
or where political support may be tenuous. The use of the FBC should be
incentivized, and made available only for large parcels, so that a hodge-podge
of conventional and form-based standards does not occur in any one area.

Using the second alternative, the form-based code may be implemented
through several approaches, and each option presents benefits and drawbacks:

1. Pilot projects that focus on a limited area that may include form-based codes
executed in the form of specific or master plans, special-purpose zones, or “hy-
brid" codes.

2. Specific, precise, or master plans and other limited area codes that may include
an FBC in states like California and others that allow a specific plan to include
zoning regulations unique to its bounded or defined area, that supersede those
in the citywide zoning code. However, unlike planned development ordinances
that stipulate project-specific standards and densities, the superior form-based
code facilitates flexibility and choice within a desired range of form and func-
tional rules.

3. Special-purpose zones within conventional codes that provide a variation to the
specific plan or limited area alternative. A jurisdiction may choose to adopt a
new form-based zoning regulation by establishing and applying one or more
new zones to specific limited areas within the jurisdiction through amendments
to an existing conventional code text and property rezonings. The outcome, a
"hybrid code,” retains the “conventional” zones and related standards of the
existing code in areas that are not rezoned. The integration of FBC provisions
into a more extensive conventional code requires careful attention to the details
of linkages or “bridges” to other standards and procedures in the code.

4. Alternative or “parallel optional codes” that consist of incentive-based FBCs
that a development applicant may choose to apply under instead of the conven-
tional jurisdiction-wide code. The incentives may include a more predictable
and expedited development review process for the applicant under the FBC.
The range of possible development types available to them can be both more
cost-effective and more marketable than those allowed by the conventional

Transforming the Built Environment Through Form-Based Coding
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code. For the jurisdiction, the option can result in incrementally better develop-

ment. However, given the complexity of planning and zoning in states like Cali-
fornia, this approach increases the difficulty of administering two codes, and the
potential for confusion over the requirements of two systems.

5. Floating codes or zones, used primarily in urbanized areas that apply the code
without an underlying regulating plan and specific zone designations, leav-
ing the existing code and zoning map in place. The form-based code standards
“float"” pending development applications for specific properties or parcels, or
the planning of a multiple parcel area or corridor plan. The jurisdiction and de-
velopers can “field test” the code as applications and planning efforts emerge,
in theory. However, the jurisdiction loses the ability to rationally organize or
reform the urban pattern according to transect zones that graduate development
intensities and forms with piecemeal results. These are similar to the conflicts
that arise with “spot zoning”: lack of coherent urban form.

Administering and Monitoring the Code

The form-based code requires administration and monitoring to assess or evalu-
ate the efficacy of the code against the goals, objectives, and measures of success.
Though an FBC differs from conventional codes, the jurisdiction will still review de-
velopment and building applications for consistency and conformance with general
or comprehensive plans, though applying the form-based code standards. Staff will
require training on the underlying code principles and standards, and on the ad-
ministration of the applications. A thorough training program is available through
the Form-Based Codes Institute (FBCI), and more targeted training seminars in
transect-based planning, coding, calibration, and administration are listed at
www.transect.org.

Subsequent to the approval of a development or building application that in-
corporates the code, the jurisdiction should establish a methodology for assessing
the performance of the built results. The Town Architect represents a time-tested
approach. This position may be contracted through the jurisdiction, serving as an
extension of staff or as a separate entity, compensated through development fees
paid by the applicants.

The ultimate goal, to ensure the highest-quality projects by employing an ex-
perienced and qualified consultant or jurisdictional staff, requires a periodic review
of applications that require a higher level of interpretation of or recommendations
for consistency. The level of assessment of the quality of actual built results over
time will depend on the decision-making authority authorized and the code em-
ployed. The Town Architect will help identify barriers in the code and the adminis-
tration required while improving the quality of the process and the built products.
Finally, they can educate and report back to the general public, staff, and elected
officials on the benefits and drawbacks of the developments and the codes.

Through form-based codes, communities can plan and regulate higher-quality
built environments that integrate rather than separate compatible uses. As a supple-
ment to or replacement of conventional zoning and development ordinances, these
codes help achieve the community's vision by designing and regulating desired out-
comes appropriate to the people and place, from natural landscape to urban centers.
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ACTION Il
LEGAL IMPEDIMENTS SURVEY

Dan Slone
McGuireWoods, LLP

INTERVENTION TYPE: TOOL

Description

The legal impediments survey determines barriers that un-
dermine sustainability programs and should be removed.
Many jurisdictions have revised or replaced their zoning and
subdivision codes only to find that other code requirements
prevent optimization of construction of sustainable urban
spaces. For example, resource protection ordinances which
prioritize the protection of a single resource without regard
to specific urban environments undermine sustainable
urbanism. Thus, an ordinance that blocks roadway connec-
tivity to protect the manmade wetlands of a drainage ditch
may need adjustment to achieve sustainable urbanism.

SUPPORTS GOAL/OBJECTIVES
® Balance multiple objectives by carefully examining

conflicting regulatory strategies to identify unifying goals Figure 4-13
and adjust the regulations to achieve the new goals. In most instances, fences cannot
L. . . . . legally be located on top of parallel
e Eliminate situations where legal requirements to achieve utility easements. The utility easement
one aspect of sustainable urbanism undermine efforts results in an unintended front setback.

to achieve other aspects. Dan Slone

CONCEPTUAL STRATEGY

e Remove impediments by adjusting legal requirement—
to sustainable urbanism.

POTENTIAL SYNERGISM

e This survey will allow localities to adjust codes to
achieve the community vision. Future delays can be
avoided by making simultaneous code adjustments in
the multiple layers of a jurisdiction’s regulations.

IMPLEMENTATION TIME

e The survey can be completed in one to three days,
depending on local regulations and whether the review
of the zoning and subdivision is required.
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BENEFITS OF LEGAL IMPEDIMENT SURVEYS

Legal impediment surveys allow jurisdictions to:

e Work comprehensively on the legal requirements that can impede sustainable
communities

@ Avoid public and political disappointment when the results of development do
not match public expectations

® Reduce or avoid criticism from developers when inconsistent portions of local
codes reduce the viability of investment in urban spaces and result in delays

DRAWBACKS

e Surveys are best done by qualified experts and providers: The pool of experts is
not extensive.

e Impediments, once identified, are used as indicators that the existing regulatory
scheme is flawed, creating pressure to rectify it without proper funding.

SURVEY TOPICS

The following list assumes that form-based codes address problems that are identi-
fied at the zoning and subdivision level. Sources cited below provide more detail
about impediments

COMPREHENSIVE PLANS

e Describe appropriate densities

e Adapt to address retrofit issues and avoid single-use zones
e Have realistic projections of development areas

e Coordinate transportation and public works spending with timing for new devel-
opment

ZONING CODES

e Address “planned densification,” requiring low-density buildings to be designed
so that density can be added later by expansion or retrofit without destroying
buildings or infrastructure

e Allow banking of air rights expansion
e Provide more flexibility for the integration of high-quality, green modular homes
e Allow for “temporary uses” of buildings as interim steps to higher densities

e Transferable Development Rights (TDRs) need to focus on amount of land used
per dwelling unit, not density

@ Property right protections must be adjusted to eliminate risk to jurisdiction from
shift to mixed-use

e Provide adjustments to accommodate green roofs, green walls, urban agriculture,
wind turbines, and solar equipment
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SUBDIVISION CODE

e Shift from FAR (floor-area ratio) regulation of commercial buildings which penal-
izes density

e Shift parking scheme to street parking and lower-ratio parking behind buildings
e Shift landscaping to sustainable trees and to canopy cover for parking areas

e Shift disconnected sidewalks to a connected scheme, with proper widths, on-
sidewalk lanes for slower-wheeled vehicles, provide for street trees, and allow
sidewalk encroachments

e Shift utilities from wide right-of-ways and no-shared trenches to minimum impact
right-of-ways
e Address conflicts with Crime Prevention through Environmental Design (CPTED)

officials who often oppose connectivity of streets and mixed-use districts and fire
officials who often oppose narrow streets and tighter turning radii

e Building Code
® Recognize live-work and mixed-use buildings
e Code for green alternatives for materials and techniques

e Code for green roofs and walls, and address solar-shading while balancing desire
for density

® Design “passive survivability” so buildings remain functional when power is inter-
rupted

e Allow vernacular, passive approaches to energy efficiency

STREETS

e Adjust fire codes to allow safer streets (for example, in California safer street de-
signs have been blocked by fire officials and fire code changes)

e Fire officials require overly wide alleys, overly wide streets and intersections, and
suggest that some street trees be removed

® Roadways, often regulated locally and by the state, must be changed by both ju-
risdictions to allow sustainable urban streets.

UTILITIES

e Change private and public utility provider policies regarding street crossings, lo-
cations beneath pavement, proximity with other utilities, and minimum easement
widths to avoid unnecessarily large setbacks

e Change utility regulatory schemes and local agencies to achieve the rethinking of
water, stormwater, and wastewater utilization necessary to achieve efficiencies in
retrofit, allowing increased density without replacement of utility infrastructure

ScHooLS
e Eliminate required school size and configuration that mandate “big boxes”
@ Require bus schemes consistent with walking protocols
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e Enable safe school walk programs

e Locate schools for walking convenience, not vehicle conve-
nience, and integrate school facilities into neighborhood
programs

ENVIRONMENTAL ORDINANCES

e Adjust watershed protection and stormwater ordinances to
allow urban forms while creating offset programs allowing
flexible response to resource protection

e Adjust lighting ordinances to allow vigorous town-center
lighting and subdued suburban lighting within “darksky”
parameters

e Adjust tree preservation and landscaping ordinances to
allow sustainable choices and urbanism

HOMEOWNER ASSOCIATIONS

e Eliminate bans and limits on wind turbines, solar cells,
rain barrels, green roofs, photovoltaic, cool roofs, seasonal
grasses, and front-yard gardening

INFORMATION AND REPORTS

® A Legal Guide to Urban and Sustainable Development for
Planners, Developers and Architects by Daniel K. Slone and
Doris S. Goldstein (2008, John Wiley & Sons) includes a
chapter on impediments

e New Urbanism: Best Practices Guide, 4th edition (Steuteville, Langdon et al.

(2009, New Urban News)

® “Code, Regulatory and Systemic Barriers Affecting Living Building Projects Report”
by David Eisenberg and Sonja Persram (Cascadia Region Green Building Council)
online at www.ilbi.org/resources/reports/Code Studies/codestudys.
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If the local vision is of an interactive
public/private realm, then impedi-
ments to the location of private ele-
ments into the public right-of-way
must be removed. Legitimate issues of
maintenance and liability must be ad-
dressed in the process. Dan Slone



ACTION Il
TRANSFER OF DEVELOPMENT RIGHTS

Rick Pruetz, FAICP
Planning and Implementation Strategies

INTERVENTION TYPE: STRATEGY, BEST PRACTICE

Description

Transfer of development rights (TDRs) works through a community’s zoning to redi-
rect urban growth away from natural and agricultural areas and toward places that
are appropriate for sustainable development. The places the community wants to
save are called “sending areas” and can include natural areas, farmland, historic
landmarks, and open space. “Receiving areas,” areas which are appropriate for
sustainable development, are designated for growth by a community’s general plan
and are typically close to job sites, schools, shopping, transportation, and urban
infrastructure. Sending area landowners receive compensation for preserving their
land, receiving area developers experience greater profits, and the community
implements its preservation goals using little or no tax money.

SUPPORT GOALS AND OBJECTIVES

The general plans of most communities include goals to protect environmentally
sensitive areas, conserve open space, and preserve farmland. However, implemen-
tation of these goals can be difficult. Zoning, even when adequate, is temporary.
Traditional land acquisition programs require repeated infusions of tax money,
which is scarce even in a good economy. TDR provides a way for preservation to be
financed, at least in part, by development.

PERFORMANCE CHARACTERISTICS

In receiving areas, developers are allowed to build up to baseline density with no
TDR requirement. To exceed baseline density, they must purchase TDRs, or, in some
programs, pay a density transfer charge that the community uses to preserve sending
area land. The amount of land saved varies from community to community. Some ju-
risdictions are satisfied preserving 50 acres per year. At the other extreme, King Coun-
ty, Washington, has used TDR to preserve an average of over 9,000 acres per year.

POTENTIAL SYNERGISM

TDR can be combined with other programs to stretch limited preservation dollars. King
County, Washington, dedicates a portion of its property tax revenue to open space pres-
ervation. When it uses money in that fund to buy land or traditional easements, the de-
velopment potential of the protected land is simply retired. But when the money is used
to buy TDRs, proceeds from these sales can be used to buy more TDRs, replenishing the
original seed money and creating a perpetual revolving fund for preservation.
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Figure 4-15

This map describes
management areas of
the New Jersey Pine-
lands, representing
enormous environ-
mental, economic, and
social assets saved
through a transfer of
development rights.
Richard Pruetz




IMPLEMENTATION TIME

In one year or less, a community with TDR-ready characteristics, as explained below,
can adopt a TDR program by creating receiving areas from those places designated
in its existing general plan as appropriate for up-zonings, meaning density-increas-
ing zoning changes. Alternatively, if the creation of receiving areas requires a gen-
eral plan amendment, the time frame could take up to three years because of the
additional studies and public involvement needed to ensure that these proposed
sites are suitable receiving areas.

BENEFITS

e Sending area property owners can continue to own their land and use it for non-
development purposes consistent with a permanent easement. In addition, they
receive compensation for development potential, which they might not have been
able to actually use for decades.

® Receiving area developers are able to build at more profitable levels of develop-
ment, and may be able to use a streamlined process that avoids the delay, unex-
pected costs, and uncertainty of traditional discretionary approval procedures.

e Communities facilitate compensation for those property owners who want to pre-
serve their land. These communities implement their land preservation goals us-
ing a portion of development profits rather than tax revenue.

DRAWBACKS

e Adopting a TDR ordinance can be difficult because several stakeholder groups are
involved, creating a great need for committed communication and collaboration.
However, the ingredients for a workable TDR ordinance are often already con-
tained in a community’s general plan.

e Sometimes, residents fight TDR programs assuming that the receiving area devel-
opment will negatively impact their community. In fact, receiving area develop-
ment will always be consistent with a community’s general plan.

e When there is a lack of community knowledge about the connection between the
manmade and the natural environment, citizens do not perceive any personal
benefit from preserving open space and farmland.

FIRsT CosT

Preparation of a TDR study and ordinance is likely to range from $20,000 to
$30,000 if the community is TDR-ready and adopts a plan-consistent TDR program.
“TDR-ready” means local developers regularly request up-zonings, the community’s
general plan designates areas appropriate for up-zoning, and the community’s
elected body is willing to require preservation for additional development potential
resulting from up-zonings.
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Alternatively, the cost will likely be greater

for a plan-amending TDR program, one in
which receiving areas require general plan
amendments allowing higher development
potential than the amounts depicted in

the current general plan. A plan-amending
TDR program could be completed for only
$10,000 more than a plan-consistent TDR
program. However, in communities with

more demanding requirements for public
involvement and infrastructure/environmental
studies, the budget for a plan-amending TDR
program could range from $30,000 to $50,000
per area requiring a general plan amendment.

LIFecYcLE COSTS

Ongoing TDR programs typically involve pro-
gram marketing to potential participants,
assistance with applications, record keeping
of all TDR transactions, and maintenance of a
list of landowners and developers who want
to sell or buy TDRs. In most communities, these tasks can be accomplished using a
portion of one employees’ time. However, some programs have a full-time TDR man-
ager, depending on program size and community dedication to the program.

ESTIMATED QUANTITATIVE PERFORMANCE

TDR programs exist in 33 states and have preserved over 400,000 acres to date. The
amount of land preserved varies greatly between jurisdictions. Some TDR programs
preserve 1,000 acres, while King County, Washington, has preserved 138,000 acres.

[MPLEMENTATION SUPPORTS AND CONSTRAINTS

e Offer bonus development potential that developers want

e Customize the receiving areas to community characteristics

® Impose strict sending area development regulations to reinforce preservation
e Offer few or no alternatives to TDR for achieving additional development

e Promote TDR prices that attract both buyers and sellers

INFORMATIONAL SOURCES
e www.BeyondTakingsAndGivings.com
e www.farmlandinfo.org/documents/27746/FS_TDR_1-01.pdf
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Figure 4-16

King County, Washington, has used
TDR to preserve 138,000 acres of open
space to date, including the 90,000-
acre Snoqualmie Forest pictured here.
Richard Pruetz



THE SMARTCODE

Sandy Sorlien
Center for Applied Transect Studies (CATS)

INTERVENTION TYPE: CODE

Description

The SmartCode is a model unified land development ordinance.

It folds zoning, subdivision regulations, urban design, public
works standards, and basic architectural controls into one com-
pact document. It is a transect-based, form-based code that
spans from the region to the community to the building. The base
SmartCode and numerous plug-in modules are available open
source, for use without charges or licensing fees. The code must
be calibrated and assembled by professional planners, architects,
and attorneys using the Base Modules (Articles) and desired Sup-
plementary Modules, to suit the local character and needs of each
municipality or project.

SUPPORT GOALS AND OBJECTIVES

The principal objective is zoning reform to allow the protection, cre-
ation, and completion of walkable, transit-ready neighborhoods,

and in so doing, reduce VMT and improve quality of life. It allows for
distinctly different approaches in the different transect zones within a
town or neighborhood and integrates the processes of planning and
zoning so they are not working at cross purposes.

PERFORMANCE CHARACTERISTICS

The SmartCode’s rural-to-urban transect is divided at the commu-
nity scale into a range of transect zones (T zones) each with its own
complex character. Calibrating to the local transect ensures that a
community offers a full diversity of building types, frontage types,
thoroughfare types, and civic space types, and that they have loca-
tion appropriate characteristics. The DNA for each zone comes from
analyzing the best existing conditions in the local area, using an
environmental method called the Synoptic Survey.

i

SMARTCoODE
v 9.2

Figure 4-17

Version 9.2 shown; 10 of the model SmartCode
was released in 2010, the first major upgrade
to the “operating system” since 2007. DPZ &
Associates, Inc.
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POTENTIAL SYNERGISM

Using transect-based planning and coding allows supplementary modules to aug-
ment the base modules (articles) of the SmartCode or other transect-based codes.
The modules represent numerous disciplines including hazard mitigation (flood and
wildfire), sustainable urbanism, natural drainage, regional watersheds, affordable
housing incentives, renewable energy, agricultural urbanism, architectural stan-
dards, sprawl repair, and more. Over 40 new urbanist firms have authored or peer
reviewed one or more modules creating an investment and cooperation from many
professional sources.

IMPLEMENTATION TIME

Implementation will take one to five years, depending on the size and complex-
ity of the area to be coded and the political will. Most small to medium-sized
towns take about two years from the initial visioning meetings and charrette to
adoption by the legislative body, for targeted transect mapping and coding. The
Miami 21 code took four years plus four months for comprehensive mapping and
coding; Montgomery’s took less than one year for the SmartCode’s adoption as
a floating zone.

BENEFITS

The SmartCode supports the outcomes of walkable and mixed-use neighborhoods,
transportation options, proximity to parks and other civic spaces, conservation of
open lands, preservation of local character, housing diversity, and vibrant down-
towns. The Warrant system streamlines the permitting process, requiring far fewer
variances to achieve the goals, saving developers commission and legislative bod-
ies time and expense.
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Figure 4-18

A generalized rural-to-urban transect
was systemized in the 1990s by Andrés
Duany for use in municipal zoning
codes. DPZ & Associates, Inc.



DRAWBACKS

Besides the learning curve for planning staff to move from one kind of code to an-
other, older planners and zoning officials may feel threatened and resist change.
Others may find it difficult to think about zones as diverse, human habitats rather
than single-use spaces.

FIRsT CoSsT

Though there’s no cost to download the base code and modules, the annotated
code and calibration handbook, SmartCode Version 9 and Manual, costs $79. The
cost of outside consultants running a complete charrette, precharrette visioning
meetings, code calibration, and a period of “code cleanup” edits will range from
$60,000 to $300,000, depending on the size and experience of the team, and the
size and complexity of the land area to be planned and coded. However, a moti-
vated municipal planning staff that has gone through training can map an existing
traditional pattern with transect zones and calibrate the SmartCode themselves.

LiFecycLE CosSTS

SmartCode is designed to save planning staff time in the long run or life cycle. Addi-
tion of new modules to the base code requires minimal adjustment in most cases.
Amendments typically follow the same procedure as conventional code amend-
ments, but the succession feature built into the model SmartCode makes future up-
zoning of an area a more integrated process.

ESTIMATED QUANTITATIVE PERFORMANCE

e Despite best intentions, in most jurisdictions it is still illegal to develop com-
pact, mixed-use communities by right. By advancing zoning reform, the VMT of
compact mixed-use development with transportation options may be reduced
to nearly half of that produced by conventional auto-dominated develop-
ment. Source: Growing Cooler, a review of numerous climate change studies
by Smart Growth America and ULI. Projections for 2030 may be found at the
SGA Growing Cooler page at: www.smartgrowthamerica.org/gcindex.html.
The website states: “Depending on several factors, from mix of land uses to
pedestrian-friendly design, compact development reduces driving from 20 to
40 percent, and more in some instances.” The authors calculate that shifting
60 percent of new growth to compact patterns would save 79 million tons of
CO, annually by 2030.

e A number of standards in the SmartCode and its modules support affordable
housing options by prescribing smaller lots, accessory buildings, diversity in
dwelling type, and a mix of useful destinations within walksheds so that car
expenses decline. In addition, according to New Urban News (Oct/Nov 2009),
“Infrastructure costs are 32 to 47 percent lower in traditional neighborhood devel-
opment (TND) than in conventional suburban development.”
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IMPLEMENTATION SUPPORTS AND
CONSTRAINTS

® Discuss adoption strategies early
(replacement code, mapped par-
allel code, or unmapped floating
zone). Consider incremental adop-
tion of important mapped areas
as neighborhoods become ready,
with the SmartCode available and
incentivized for new communities
and sprawl repair on large parcels.

@ Plan using pedestrian sheds (walk-
sheds) and if possible map an area
at least the size of one pedestrian
shed, even if the project is smaller.

@ Include zoning, building, and plan-
ning officials in initial meetings to
allay their concerns early.

e Avoid “hybridizing” the code by
forcing it into the old conventional
format. If the transect-mapped
area is only part of the municipal-
ity, name it and keep its standards
separate from the rest of the ordi-
nance.

INFORMATIONAL SOURCES
e www.smartcodecentral.org
® www.transect.org

REPORTS AND STUDIES

See the Resources page at www.
smartcodecentral.org, and the Re-
search page at www.transect.org.
The Links page at the latter site
includes links to Google maps pre-
senting SmartCode calibrations and
adoptions, with short reports for
many of them, and a link to a list,
within which are further links to mu-
nicipal or project websites.
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SMARTCODE

TABLE 7.PRIVATE FRONTAGES

Municipality

TABLE 7: Private Frontages. The Private Frontage is the area between the building Facades and the Lot lines.

SECTION PLAN
LOT» |« ROW. LOT» |4 ROW
PRIVATE p | 4 PUBLIC PRIVATE p. |« PUBLIC
FRONTAGE FRONT/ FRONTAGE FRONTAGE

a. Common Yard: a planted Frontage wherein the Facade is set back
substantially from the Frontage Line. The front yard created remains
unfenced and is visually continuous with adjacent yards, supporting a
common landscape. The deep Setback provides a buffer from the higher
speed Thoroughfares.

—
4 4

b. Porch & Fence: a planted Frontage wherein the Facade is set back from
the Frontage Line with an attached porch permitted to Encroach. A fence
at the Frontage Line maintains streel spatial definition. Parches shall ba
no less than 8 feet deep.

<. Terrace or Lightwell: a Frontage wherein the Facade is set back from
the Frontage line by an elevated terrace or a sunken Lightwell, This type
buffers Residential use from urban Sidewalks and removes the privale yard
from public Encroachment. Terraces are suitable for conversion to outdoor
cafes. Syn: Dooryard.

d. Forecourt: a Fronlage wherein a portion of the Facade is close o the
Frontage Line and the central portion is set badc The memorsaied is
suitable for vehicular drop-offs, This l
with other Frontage types. Large trees within the Forecourts may overhang
the Sidewalks.

. Stoop: a Frontage wherein the Facade s aligned close to the Frontage Line
with the first Story elevated from the Sidewalk sufficiently to secure privacy
for the windows. The entrance is usually an exterior stair and landing, This
type is recommended for ground-floor Residential use.

1. Shapfront: a Frontag in the Facade is aligned
Line with the buildi tri it Sidewalk grade. This
for Refall use. It has a substantial glazing on the Sidewalk level and an
awning that should overiap the Sidewalk to within 2 feet of the Curb. Syn:
Retail Frontage.

the Frontage

g.Gallery: aFronlag ligned close tothe Frontage line
with an attached canfilevered shed ora \lghlweq;hlmlunnade overlapping
the Sidewalk. This type is conventional for Retail use. The Gallery shall be
no less than 10 feet wide and should overlap the Sidewalk to within 2 feet
of the Curb

h. Arcade: i
while the Facade at Sidewalk level remains at or behind lhaanIBge Line.
This type is conventional for Retail use. The Arcade shall be no less than
12 feet wide and should overlap the Sidewalk to within 2 feet of the Curb,
See Table 8.

Figure 4-19

The form-based Private Frontage elements of Table 7
are correlated to transect zones, just as standards in
conventional codes are associated with their zones.
DPZ & Associates, Inc.
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GHG EMISSIONS INVENTORY AND FORECAST

Daniel Dunigan, AICP and Dana Perls
Town-Green

INTERVENTION TYPE: PROCEDURE

Description

A GHG emissions inventory estimates of the amount of greenhouse gas emitted by
human activities within the jurisdictional boundaries, identified as either commu-
nitywide or municipal sources. It establishes a baseline year of data collection to
calculate proposed reduction measures against current emissions and to better un-
derstand the sources and emission trends. The inventory combines emissions from
multiple greenhouse gases into a single value of emissions, the amount of equiva-
lent carbon dioxide, or COe.

A GHG emissions forecast projects the inventory results into the future using several
sources, including population and economic growth data, projections of changes

in vehicle miles, electricity and other energy consumption, and other appropriate
growth factors. Typical forecasts target emissions at year 2020, 2030, and 2050,
sector-by-sector. The resulting estimates are compared to the baseline emissions to
determine the total reductions desired.

City-Wide GHG Emissions (including state rloure e e GHG emissions by
highways)-2006 CO, equivalent sector. Town-Green

Refrigerants/

Fugitive Emissions Wast
7% aste

N\

Commercial/ — ¢
Industrial <
12%
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SUPPORT GOALS AND OBJECTIVES

Example of California GHG emissions reduction goals:

@ Establish a baseline year for emissions data and calculate base year emissions
and forecast “business as usual” emissions for the target years of 2020 or 2050.

e Set emission state reduction targets, reaching 1990 levels by 2020 or about a
20% decrease, and about 50 percent by 2050 below 1990 levels.

PERFORMANCE CHARACTERISTICS

The GHG inventory provides the data necessary to compare baseline emissions with
the results of emission reduction programs and other measures, such as those that
reduce vehicle miles traveled by motor vehicles that do not directly affect GHG re-
duction.

POTENTIAL SYNERGISM

Greenhouse gas emissions represent a primary metric for measuring the efficacy
of emission reduction actions, from facility energy retrofits to motor vehicle trip re-
ductions strategies. GHG emissions inventories can provide the data necessary to
establish the baseline for cap and trade programs.

IMPLEMENTATION TIME

A GHG inventory may be completed within two or three months, though jurisdictions
with less access to emissions data my take longer to complete. The time to com-
plete a GHG emissions inventory and forecast depends on the size, complexity, and
sophistication of the jurisdiction involved. Transportation emission sources often
present data-gathering challenges for those jurisdictions that lack the sophisticated
transportation-related information generated by traffic modeling and planning stud-
ies, more prevalent in larger metropolitan areas and regional transportation plan-
ning agencies. Communitywide data may require accessing multiple sources from
power suppliers to landfill operators, with corresponding feedback time spans. The
inventory and forecast can be adjusted to reflect the scale and complexity of the
jurisdiction.

BENEFITS

e GHG inventories provide emissions information across multiple sectors of the
jurisdiction and community, allowing each sector to assess and respond to their
individual performance, relative to established regional or national standards,
and create carbon reduction strategies.

e Forecasting is a good tool to show how much CO e reduction is needed to meet
federal, state, and local targets, and what would happen if the city continued
“business as usual.”
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DRAWBACKS

® A GHG inventory may take much longer than necessary to collect the required
data to provide an accurate analysis, depending on the level of detail and soft-
ware being used to conduct the inventory. For example, if the off-road emissions
data is difficult to find, it makes little sense to spend unnecessary budget and
time on an emission source that has little impact on the overall GHG emissions
of a community.

e Some of the emissions are difficult to quantify due to the complexity of the sys-
tem they are a part of. For example, vehicular transportation emissions accredited
to a city typically include trips completed within the city boundaries and one half
of a round trip commute. Quantifying this data can be difficult if cities lack accu-
rate trip data such as total number of trips generated, fuel and vehicle types, and
trip lengths. Emissions from embodied water emissions, fugitive emissions, and
the emissions from less-used fuels, such as propane and butane, can be difficult
to quantify.

FIRST CosT

Depending on the level of detail and complexity of the software used to perform
the GHG inventory and forecast, costs can range from $5,000 to $30,000 or more.
Several organizations have created emissions inventory software that helps
streamline the calculation process, thus reducing costs. Each will require a degree
of customization or “work around” to accommodate regional contexts and soft-
ware shortcomings.

LIFECYCLE COSTS

Once a GHG inventory and forecast is completed, an update should be performed
periodically (e.g., every five years) to determine the impacts of implemented CO_e
reduction strategies. The update costs will depend on the jurisdiction’s ability to
monitor and compile accurate data for each update. The more complete and dis-
tilled the data recorded, the less expensive the monitoring.

ESTIMATED QUANTITATIVE PERFORMANCE

The GHG inventory provides supporting data for cap and trade programs, and
climate action and sustainability plans, so completing an accurate inventory and
forecast is essential for creating the platform for calculating emission reductions
and comparing performance against the targets.

[MPLEMENTATION SUPPORTS AND CONSTRAINTS

GHG inventories will be easier if jurisdictions track and record the emissions data
for each emitting sector. Without ready access to accurate data, compiling GHG in-
ventory will be time-consuming and without ready access to accurate data, conduct-
ing a GHG inventory will be more time-consuming and costly.
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Community Emissions Forecast for 2020 and 2050
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Some emissions data (e.g., tailpipe) may be found through appropriate local and Figure 4-21
. . . . Community emissions forecast. Town-
state agencies (e.g., departments of transportation). While governmental agencies Green

usually keep accurate data, investigation from other sources (e.g., motor vehicle
departments) may be required.

INFORMATIONAL SOURCES
@ Forinformation on GHG inventory training, please visit www.ghginstitute.org
® GHG Protocol Initiative, www.ghgprotocol.org/standard/ghg.pdf

REPORTS AND STUDIES

e U.S. GHG inventory information can be found at www.epa.gov/climatechange/
emissions/usinventoryreport.html

e Tufts Climate Initiative, Tufts Institute of the Environment, “Method for Conducting

a Greenhouse Gas Emissions Inventory for Colleges and Universities,” April 16,
2002
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Chapter 5

Transportation

Sustainable Transportation and Transit Planning—
Strategies for Comprehensive Regional Transportation
Plans and Transit-Oriented Development

Sam Zimbabwe, LEED
Director, Center for Transit-Oriented Development (CTOD)

The Transportation Challenge

In the United States, vehicle miles of travel (VMT), the primary driver of greenhouse gas (GHG) emis-
sions from the transportation sector, have been growing faster than population in recent years. This
growth is in large part a response to the auto-oriented transportation policies at the federal, state, and
local levels. Auto-oriented transportation policies and investments lead to auto-oriented communities,
in which households are left without transportation choices. Beyond the environmental impacts, auto-
oriented transportation policies lead to higher household transportation costs, reduced physical activ-
ity, and increased public health costs, as well as more socially isolated communities.

Figure 5-1

Growth in Population and Vehicle Miles of Travel (VMT) P
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In a sustainable place, households have easy transportation choices, with the
option to walk, bike, take transit, or drive to meet their daily needs. Multimodal
transportation networks linking to employment centers, schools, hospitals, and
parks support a mix of uses and destinations that create demand for transit ser-
vice beyond normal commute peaks, increasing the financial efficiency of transit
investments. From higher-density communities with a greater mix of uses, to pre-
dominantly residential or employment-focused, the diversity of places builds de-
mand for transit access and supports increased transit investment. In a sustainable
place, transit is integrated into communities, with high-quality building materials,
and low-impact and easily accessible alignments. While these choices can lead to
higher up-front costs, they support the long-term benefits and patient approach of a
sustainable place.

Transit ridership has grown substantially in the last 15 years as Americans
have looked for ways to live more environmentally and economically responsi-
ble lifestyles. Investments in public transportation encourage a shift in regional
and local development patterns that support the full range of transportation
options.

Figure 5-2

Since 1998, transit ridership has
grown quickly, with much of the gains
resulting from rail-based transit sys-
tems. American Public Transportation
Association
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Regions and cities that have invested in transit have seen real estate invest-
ment follow, and are best positioned to capture demand from changing demograph-
ics and household preferences. Transit investments can include regional transit
networks including commuter rail, subway, Light Rail Transit (LRT), and Bus Rapid
Transit (BRT) lines, local-serving streetcars, bus circulator, or transit hubs. In many
cases, improvements to walking and biking conditions are necessary to take full
advantage of transit investments.

The following outlines strategies for assessing the state of your transit system
and its ability to shape land use and real estate development, in addition to transit
ridership, with the goal of creating a sustainable place. The strategies need to be
evaluated in tandem with the federal, state, and local funding programs that guide
transit investment in this country.

Principles for Creating a Sustainable Transportation Plan

There are three broad principles that guide the steps needed to create a sustainable
transportation system.

® Triple bottom line/full cost-benefit accounting: All transportation investments are
evaluated equally against the same long-term outcomes of environmental, eco-
nomic, and social health.

® Coordinated land use and transportation vision: Transportation investments are
made within the framework of a regional or local vision for long-term growth and
development. Community impacts and opportunities from transit investments are
assessed early in the planning process to maximize benefits.

® Broad-based engagement and collaboration on the vision: Transit investments
alone cannot support sustainable communities, but rely on multiple stakeholders
and investments to support the vision. Open and transparent communication and
engagement on the planning and community development process are necessary
to maximize the benefits.

The Process

In order to achieve the principles outlined above, a community should undertake a
thorough process that incorporates all of the priorities inherent in these principles.
This process is made up of four key steps, which may need to happen in a coordi-
nated, rather than linear, timeline:

® Develop a sustainable regional land use vision. A transit system needs to take you
somewhere. The land use vision should identify areas of growth and change and ar-
eas of stability and reinforcement. The land use vision can help communities under-
stand how transit links destinations and helps people meet their daily needs. This
vision can then be used to direct financial resources and shape policy decisions.

® Develop a regional transit vision. Transit should connect people to jobs and other
activities, and should provide equitable access to all members of the community.
Guided by existing conditions and ideally a regional land use plan, a regional
transit vision provides the framework for the types of connections that can be
made and prioritizes individual lines and corridors for investment.

Sustainable Transportation and Transit Planning
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Place Types

Places Activity Mix Housing Commercial Proposed Connectivity Local Color Examples
Types Employment Scale Examples Code
Types
Major Urban Office Multi-Family/Loft Employment 5 Stories Intermodal Facility/ Downtown
Center Residential Emphasis, with and above Transit Hub. Major Galleria District
Retail more than 250,000 Regional Destination  Medical Center
Entertainment sf office and 50,000 with quality feeder and
Civic Uses sf retail circulator connections
rban esidentia ulti-Family, imite ce. Less ories ub-Regiona reas o
Urb Residential Multi-Family/ Limited Offi L 3 Stori Sub-Regi | Al f
Center Retail Townhome than 250,000 sf  and above Destination. Montrose/
Office office. More than Some Park n Ride. Museum District
50,000 sf retail Linked district circulator ~ Allen Parkway
and feeder transit service
s Residential/ Multi-Family/ Local-Serving 1-5 Stories  Walk up station. Very Mid-Town
Neighborhood Neighborhood Townhome/ Retail. No more Small Park and Ride, if West University
Retail Small Lot Single  than 50,000 sf any. Local and express Magnolia Park
Family bus service. Montrose
Retail Street Residential/ Small Lot Single Main Street Retail 1-4 Stories Bus or streetcar Rice Village
Neighborhood Family Infill corridors. Feeder transit ~ 15th Street
Retail service. Walk up stops. (Heights)
No parking. Highland Village
Campus/ University/ Limited Limited Office/Retail Varies Large Commuter Rice University
Special Events Campus Sports  Multi-Family Destination UofH
Cent Facilities TSU
enier Reliant Park

Figure 5-3
These two examples of TOD typolo-
gies, used in Houston and Philadel-

® Fully evaluate investment alternatives. In planning for an individual line or seg-
ment of the transit vision, the evaluation process should assess land use and

development opportunities, transit alignment alternatives, and station locations.
Competitive evaluation of potential projects, whether transit or roadway invest-
ments, should assess how well different alternatives support the land use vision,

phia, make clear that transit-oriented
development is not a one-size-fits-all
approach to communities. Center for

. . Transit-Oriented Development
as well as meet a full cost/benefit evaluation. P

® Create lasting transportation investments that reflect community values. In-
vestments in transit lines and pedestrian and bicycle circulation incorporating
high-quality materials, public art, and amenities for all users create valued
community spaces that maximize benefits of transportation investment. Sta-
tions and stops should be accessible to all members of the population and be
integrated with the surroundings to facilitate local circulation, rather than cre-
ate access barriers.

Prepare the Team

Planning for the sustainable transit system is difficult. Conduct an interdisciplinary
analysis and evaluation at every stage of the process, including multimodal trans-
portation planning, engineering, real estate market analysis, land use planning,
urban design, and potentially stormwater and other infrastructure planning and
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engineering. At the outset, focus on mapping, community outreach, surveying tech-
niques, and transportation planning. As plans become more detailed and specific,
engineering and construction feasibility take on increased importance, while stake-
holder engagement remains an important component.

All stages of the planning and investment process require engaging multiple
sectors and jurisdictions of public agencies. Planning, zoning, and transportation
departments from all jurisdictions and regional agencies are needed to complete
a plan. The Metropolitan Planning Organization (MPO) or another regional entity
should lead regional scale planning. While corridor plans within a specific juris-
diction can be confined to that entity alone, involvement by regional agencies
strengthens the overall process and outcome.

Budget constraints can vary widely based on the scale and level of detail. A
basic rule of thumb is that each level of planning requires ten times the resources of
the previous. Where a regional transit vision plan may require $1 million or more, de-
tailed corridor evaluation and planning may require $10 million or more, engineering
and design may run to $100 million, and construction of a segment or corridor may
require $1 billion and above. Within this framework, however, costs can vary substan-
tially based on the size, complexity, and physical requirements of a planning process.

Prepare the Tools

Many resources are available to develop and implement plans for sustainable trans-
portation at all scales.

® Advocacy organizations provide research and technical resources, and advocate
for policy changes. These organizations can be national in scale or can be region-
ally based. Reconnecting America and Smart Growth America are two examples
of national advocacy organizations. Regional advocacy organizations develop
place-based solutions and convene many stakeholders to come to consensus
about regional and site-specific investments. San Francisco Planning and Urban
Research (SPUR) in the San Francisco Bay Area, Envision Utah in the Salt Lake
City region, and the Central Maryland Transportation Alliance in the Baltimore
region are several examples of effective regional advocacy groups.

® Public agencies plan and implement infrastructure investments. Local and State
Departments of Transportation, transit agencies, and MPOs develop transporta-
tion plans and finance infrastructure investments. These agencies are essential to
implement sustainable transportation networks.

® Practitioners and consultants carry out the plans and designs for transportation
infrastructure investments. Professional planners, designers, architects, and engi-
neers are needed to design and build transportation networks. Consulting firms
may be local or national, and are a key component of most transportation infra-
structure investments.

® (Citizens develop and articulate visions for their communities. Everyday citizens
are the experts about their communities. Their views and visions for community
change are needed for truly sustainable transportation networks. Knowing how
people use transit networks or perceive the safety of walking and biking is im-
portant to know how improvements will be received and used.

Sustainable Transportation and Transit Planning
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Quantitative and Qualitative Tools

A number of tools, both quantitative and qualitative, can be used in the prepara-
tion of a regional transportation plan. Some of the most effective tools are outlined
below.

® United States Census. This database provides basic demographic and housing
data for every location in the country. While the full Census is updated only ev-
ery ten years, the American Community Survey (ACS) provides some data on an
annual basis. The Longitudinal Employment-Housing Dataset (LEHD) provides
information about employment for most locations in the country. Budget implica-
tion: U.S. Census data is free and available online.

® Center for Transit-Oriented Development National TOD Database. This data-
base includes Census information within a half-mile radius of every existing and
planned fixed-guideway (rail and BRT) station in the country.! This information
can help a community in understanding information about who lives and works
near transit and compare stations or regional networks to those in other places.
Budget implication: some aspects of the National TOD database are free; others
are restricted and require membership dues.

® The Housing + Transportation Affordability Index. This site, at www.htaindex.
org, provides information on housing and transportation costs in all 337 metro-
politan regions in the United States. This site can be used to assess the impact of
auto-oriented transportation policies and the impact of fluctuations in costs like
gas prices and other components of transportation costs.

® Direct Ridership Modeling. This technique has been pioneered in the San Fran-
cisco Bay Area and several other regions by Fehr & Peers, a consulting firm. This
technique models how various aspects of the built environment and transporta-
tion system influence transit ridership. This technique allows more fine-grained
analysis than traditional ridership modeling. Budget implication: The Direct Rid-
ership Model is a detailed tool that provides detailed modeling of behavior but
requires more substantial financial investment.

® County assessors data. Parcel-by-parcel data about land values, uses, and build-
ing conditions are available from county governments. Some states (such as
Maryland) aggregate data at the state level as well. This data provides fine-
grained land use information. Assessor’s data is the most generally available data
for property values, but may not reflect current market realities. Budget implica-
tion: County assessor data is usually available for a nominal fee.

VISUAL MAPPING AND DATA-GATHERING TOOLS

In addition to the need to provide quantitative data and a qualitative framework
using the tools outlined above, developing a transportation plan requires a visual
perspective to pull the disparate elements together.

® Geographic Information Systems (GIS). ArcMap, made by ESRI, is the most com-
mon platform for GIS, combining mapping tools with powerful database layers.
Other GIS systems provide similar tools for assimilating large amounts of data
with geographic analysis.

150 Transportation



® Google Maps. Google Maps provide a low-tech, freely available tool for multiple
collaborators to edit maps. This is an effective technique for allowing residents to
map community assets, opportunities, and issues.

® Windshield surveys and community mapping. Visual surveys, either on foot or
by car (often called windshield surveys), are effective ways to gather detailed
information about a place, especially to reconfirm other data sources. Asking
residents to map their own communities can be a tool for building community
engagement and gathering important information. Field data collection such as
ridership counts or counts of the transportation modes riders are using to access
stations are important in understanding the details of transit usage.

REGULATORY AND OTHER LEGAL TOOLS AND TECHNIQUES

Transit infrastructure is usually paid for through a combination of local and federal
funding. Federal funding for new rail and bus rapid transit investments typically
comes through the Federal Transit Administration's (FTA) New Starts Program.
Smaller investments in transit may come through the FTA's Small Starts program.
Both the New Starts and Small Starts programs require detailed documentation of
costs and benefits, as well as a local funding match (typically 50 percent or more of
the cost of the investment). Communities use a variety of sources to pay for the local
match, most often through dedicated sales tax revenue.

Joint Development, a tool where publicly held land is developed in coop-
eration with the private sector, can be used effectively to support TOD, with the
double benefits of ridership and revenue for the transit agency. Though success in
implementing Joint Development around transit projects is mixed, the Washington
Metropolitan Area Transit Authority (WMATA) in Washington, DC, boasts the most
extensive program in the country that generates the most revenue from Joint De-
velopment (approximately $10 million per year). Revenues from Joint Development
are used to pay for capital improvements and maintenance, while the ridership
helps contribute to the overall system revenue as well. Other transit agencies have
decided to use their properties more to generate ridership and supportive land uses
around transit than to focus on the revenue potential.

Value capture tools include Tax Increment Financing (TIF), special assess-
ment districts, or other techniques used to pay for transit infrastructure or transit-
supportive development. These tools use the increased value of properties in close
proximity to transit to fund capital improvements to streets or utility upgrades, or
development projects. The tools vary in their application and the source of revenue.
TIF is often an attractive source, because it does not add to the existing taxes paid
by residents or property owners, but it can divert funding from other needs. Assess-
ment districts directly link the benefits of transit access to property owners through
special taxation.

Special development zones around transit are important to capture the ben-
efits of transit service. Zoning modifications, such as reduced parking requirements
and requirements for a mix of uses, can support increased transit ridership and
transit-supportive development. The costs and revenue potential of all of these tools
vary widely based on the application and local context.
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COMMUNICATIONS TOOLS AND TECHNIQUES

Visualization tools such as photosimulations can show the transformative potential
of transit and TOD for a specific site or street. This tool uses photorealistic images to
communicate potential changes and phasing. Photosimulations typically cost $3,000
to $5,000, depending on the complexity of the site. Basic photosimulations can also
be done for less.

Three-dimensional rendering and “fly-through” models use computer aided
drafting and design (CADD) to illustrate future development and transportation
scenarios. SketchUp is a tool that enables rapid 3D rendering. Basic SketchUp tools
are provided free through Google.

VISSIM and other transportation modeling techniques can also provide visual
models of transit and transportation improvements. These tools can model traffic
levels for all modes and show how operations of an intersection or street will work
in the future. These tools are more complex and expensive to use, and costs typi-
cally run from $3,000 to $5,000 per location.

PUBLIC EVALUATIVE AND DECISION-MAKING TOOLS

A TOD typology can be effective in communicating the differences among places
around transit across a city or region. This tool is often based on existing condi-
tions, such as residents and jobs or use mix and location. TOD typologies provide

a framework for decisions about density and transit investments that can address
issues of long-term land use change, needed uses, and approaches to station design
and access.

Figure 5-4

Jameson Square, in Portland, Oregon,
is an example of the type of public
space that can be created through
coordinated and comprehensive plan-
ning for transit-oriented development.
Reconnecting America
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Preparing the Place

The process of developing a transportation plan begs a number of questions: Where
do people live? Where do people work? Where is there growth opportunity? What
are the locally valued assets and opportunities? What are the regional and local
market conditions? Where is congestion common? Are there existing rights-of-way
that can be used to make transit connections? Where are populations that depend
on public transit service (young, old, and low-income) located? The answers will
help identify where transit investments can have the greatest benefits for shifting
travel from cars to other modes and reducing VMT.

Researching the place requires quantitative and qualitative analysis of
existing development using the tools identified above. Many regions have other
local data sources that can be used to develop an understanding of existing con-
ditions.

At this stage in the process, it is useful to develop a place typology to help
categorize existing places and provide a framework for future planning. Place types
can incorporate a number of different factors that are useful to the specific place
and planning purpose.

Identify the Opportunities and Constraints

Opportunities for transit and TOD investment include:
® Areas of growing congestion that lead to support for local financing

® Existing programmed capital improvements and street repairs that can lead to
easy pedestrian and bicycle improvements

® Federal funding, such as the Congestion Mitigation and Air Quality (CMAQ)
program, that provide flexible resources to address multimodal transportation
solutions

® Strong real estate markets that lead to redevelopment and infill pressures

® Available right-of-way that connects to regional employment centers and can be
used for multimodal transportation connections

® Areas with excess street capacity that can be dedicated to exclusive transit
rights-of-way

® Poor environmental conditions that require new approaches to transportation in-
vestments through enforcement of the Clean Air Act

® Existing successful transit investments

® Strong collaborative partnerships among the public and private sectors, particu-
larly involving the business community and neighborhood groups

Constraints for transit and TOD investment include:

® Areas of disinvestment and concentrated poverty

® [.ocal regulations that discourage intensification and new investment in existing
communities
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® Transit financing challenges for both operations and capital investments

® Lack of community understanding of the benefits of transit investments and tran-
sit-supportive development

® Fragmented local jurisdictions with weak regional planning and implementation
frameworks

Produce Preliminary Reports, Studies, and Benchmarks

Regional transportation models outline the existing and future areas of growth
and congestion, and can be used to generate greenhouse gas emissions estimates.
The cost of regional transportation models varies, but its calculation is a time- and
resource-intensive task.

A regional growth vision provides a framework for regional growth that
can be agreed upon by many stakeholders and provide a framework for land use
change over time. Building consensus around a regional growth vision can take sig-
nificant time and resources in both outreach and technical analysis.

Existing travel and transportation conditions can be understood through
direct surveys of transit riders and transit usage counts. The MTC in the San
Francisco Bay Area undertakes a regional travel survey every two years to
gather detailed information about travel and transportation patterns, and simi-
lar studies are performed by other regional agencies around the country. Many
transit agencies do ridership surveys to understand how people are using the
system, why they are riding, and how they access transit stops and stations.
WMATA in the DC region also does surveys of development areas near metro
stations to understand the ridership and usage patterns from different develop-
ment locations.

Prepare the People

Building sustainable communities requires coalitions of different stakeholders.
Identifying the key stakeholders may involve outreach and dialogue beyond the
traditional environmental, smart growth, and multimodal transit advocates. Busi-
ness and real estate interests, community-based housing and community develop-
ment organizations, regional housing and affordable housing developers, ordinary
citizens, “anchor institutions” (universities, hospitals, cultural institutions), labor
unions, and philanthropic institutions (community foundations, corporate founda-
tions, family foundations, and others) have been important “nontraditional” part-
ners in regional and local initiatives around the country.

Constituencies outreach often requires translating the benefits of transit and
TOD into new language that resonates with these partners. Highlighting the jobs
created through transit investments helps with outreach to labor unions; reduced
household transportation costs helps with affordable housing developers and
community-based organizations; business opportunity and regional competitive-
ness helps with business and real estate interests. The specific partners will vary by
region and subject matter.
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ENGAGE AND EDUCATE

There are successful models of regional engagement and education:

® Envision processes are large-scale transportation and land use planning process-
es that identify a common vision for a region. The Salt Lake City, Utah, region
and the Central Texas region around Austin are both successful models for this
approach.

® Blueprint planning processes in places like Sacramento and Los Angeles have
some of the same elements and incorporate more detailed implementation rec-
ommendations for both housing and transportation.

® Reality check processes, convened by the Urban Land Institute (ULI), provide a
market-based approach to regional planning, with an evaluation of the market
for different types of development and then apply those constraints to develop-
ment visions.

There are also successful models of local engagement and education:

® Station area plans are successful ways of engaging local stakeholders in planning
and visioning for a specific station and surrounding communities.

® Community-based plans and visions can be developed by local nonprofit organi-
zations or advocacy groups. These nongovernment plans are a way to build con-
sensus before an official planning process is underway.

The budgets for these regional and local planning efforts vary based on the
scale and level of involvement and can range from the hundreds of thousands of
dollars to millions of dollars.

BUILD LEADERSHIP

Part of a long-term strategy for working with the community stakeholders is to devel-
op leaders with a knowledge base that allows them to fully participate in the process.
There are several examples of resources available for leadership development.

® Transportation “academies” in Portland, Oregon, and New York City train
elected and nonelected stakeholders in transportation planning processes. These
"academies"” are successful in building leadership at the local level to advocate
for improved multimodal transportation and to broaden the technical understand-
ing of tools and solutions.

® The Great Communities Collaborative (GCC) in the San Francisco Bay Area
brings together regional advocacy organizations and community-based organiza-
tions to advocate for improved TOD plans and assist in implementation in com-
munities around the region. The GCC is led by philanthropic foundations that
supply funding and organizational resources.

® The Mayors’ Institute on City Design, a 20+ year-old program run by the National
Endowment for the Arts, the American Architectural Foundation, and the U.S.
Conference of Mayors, works with local elected leaders to build their capacity to
make good land use, transportation, and urban design decisions. This model has
been successfully adapted by others and brought to the local level.
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Developing Goals, Objectives, and Performance Metrics

In any planning process, determine the goals and objectives, and establish perfor-
mance metrics that can be used to measure progress in meeting these goals and
objectives. In transportation planning, some of the examples of goal and objectives
set by various agencies or organizations include the following:

The GCC has set the following goal: “By 2030 all people in the Bay Area will
live in complete communities, affordable across all incomes, with access to quality
transit."”

The MTC in the San Francisco Bay Area has set the following goals for their

Transportation for Livable Communities (TLC) program:

® Improve the affordability of the region by allowing residents to own fewer autos
and spend less on transportation

® Reduce greenhouse gas emissions from both housing and transportation

® Respond to the region's changing demographics by building the types of commu-
nities that will meet the needs of current and future residents

® Encourage walking, bicycling, and public transit by making these modes of trav-

el safe, attractive, and convenient

The New York City Department of Transportation has established a number
of benchmarks and targets related to the function and quality of the transportation
system in the City. These include actions around the following topics:

® Safety

® Mobility

® World-class streets
® Infrastructure

® Greening

® Global leadership

Each topic includes specific short- and long-term actions that are communi-
cated to a broad audience and set performance targets for the agency.

The Transportation for America Coalition, which brings together local and
national organizations for the reform of federal transportation policy, has set ten
performance metrics for federal transportation investments in the next federal sur-
face transportation authorization:
® Reduce per capita vehicle miles traveled by 16 percent
® Triple walking, biking, and public transportation use
® Reduce transportation-generated carbon dioxide levels by 40 percent
® Reduce delay per capita by 10 percent

® Increase proportion of freight transportation provided by railroad and intermodal
services by 20 percent

® Achieve zero percent population exposure to at-risk levels of air pollution
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Figure 5-5
Charlotte’s new South Corridor LRT
was planned in coordination with

R 11 development projects that revitalized

neighborhoods south of the CBD.
Reconnecting America

® Improve public safety and lower congestion costs by reducing traffic crashes by
50 percent

® Increase share of major highways, regional transit fleets and facilities, and bicy-
cling/pedestrian infrastructure in good state of condition by 20 percent

® Reduce average household combined housing and transportation costs by 25 per-
cent (use 2000 as base year)

® Increase by 50 percent essential destinations accessible within 30 minutes by
public transit, or 15 minutes' walk for low-income, senior, and disabled popu-
lations

Methods and Examples of Moving Beyond Goal Setting

Incorporation of transportation affordability metrics and measures broadens the
discussion of sustainability to include economic and equity outcomes in addition to
environmental benefits.

Regional summits can bring together key stakeholders to start a conversation
on specific topics. Summits can be convened by a range of stakeholders, but are
usually initiated by the public sector or advocacy groups. Through a range of activi-
ties (tours, small group discussions, and speakers) these events can build consensus
around specific topics and catalyze future actions. Summits are not expensive ways
to build interaction and dialogue, and can be conducted for costs in the tens of
thousands of dollars.
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Awareness events, such as Critical Mass, Park(ing) Day, and car-free days
build public awareness of the importance of multimodal transportation planning
and investments. The Summer Streets events in New York City over the past two
summers have closed down some streets on Sundays to encourage increased walk-
ing and biking citywide. By raising awareness and encouraging participation
through “safety in numbers,"” these events can build momentum for changing the
built environment.

Develop the Action Plan

When evaluating transit and TOD investments, compare and evaluate the re-
gional and local benefits. Regional benefits include reduced congestion, reduced
GHG emissions, and efficient infrastructure investments. Local benefits include
community revitalization and investment, reduced household transportation
costs, and improved access. Often, evaluation processes focus on the regional
benefits, while overlooking the local benefits. Those investments that do the
most for both sets of benefits should be prioritized over those that only benefit
one or the other.

Methods for Finding and Securing Key Resources and
Support

Finding support for transit investments often requires local funding measures,
which usually must be levied through direct vote. Mobilizing support for these ef-
forts through political campaigns is an essential element for passage. The FasTracks
sales tax in the Denver region provides a good example of the type of coalition and
actions necessary to implement a regional transit vision.

Sustained collaborative partnerships focused on transit and TOD are impor-
tant in the ongoing success of these efforts. The GCC is an example of the type
of partnerships between philanthropy, advocacy, and public-sector actors. Similar
collaborative efforts existing in other regions and are successful ways to build
momentum.

Implement the Action Plan

Demonstration projects can be critical for the success of transit investments. They
often start small, but with a long-term vision of a full transit network. Demonstra-
tion projects should be located in places that make sense, even if they are not the
easiest locations. Transit projects that fail to deliver on initial investments can set
back progress on the regional vision. Starting with a streetcar segment or small-
scale investment can be a challenge, though, since the benefits of transit and TOD
start to accrue as the network grows. Without a clear timeframe for the regional
network, individual pilot projects may not deliver on their potential.
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An Incremental Approach:
Developing a Long-Term Comprehensive
Regional Transportation Plan

Trent Lethco, AICP
Associate Planner, Transportation Planning Group, Arup

The Vision and the Reality

To design a sustainable transportation system, the following high-level principles

should underlie every transportation and land use decision being made:
® Humans first—plan for the pedestrian

® Supportive cycling and transit networks

® Transit-oriented development

® Connectivity—between modes and places

Street design that supports activity and creates a vibrant public space

Land use mix and density

Parking—limit auto share

Safety and security

Catchment Area Typology
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Figure 5-6

No matter the size of a transit station
catchment area, incremental increases
in density and a movement toward a
more multimodal, bicycle-, and pedes-
trian-centered station is possible. Arup
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This cross-section and plan ex-
emplifies a street type designed
to prioritize pedestrians, cyclists,
and mass transit. Arup

Long-range plans rarely translate into on-the-ground changes. Visions are
often divorced from the day-to-day decisions and in the haste of the moment, the
long-term goals are sacrificed to simplify or expedite an immediate decision. For
example, a long-term vision may call for a community to densify and become more
mixed use and transit-friendly. At the same time, with each new development
proposal, the same amount of parking and the same traffic impact mitigation are
required, so ultimately little change is realized. On day one of the new plan, it may
not be appropriate to limit parking or reduce roadway capacity with the first proj-
ect. However, reorientation of the buildings, introduction of pedestrian amenities,
and the inclusion of transit facilities helps lay the foundation for a more sustainable
mobility future. For the subsequent project, the fabric becomes more integrated,
urban, and walkable, so less parking can be provided and more transit service de-
ployed. As these virtuous and reinforcing cycles are created, additional ambitious
travel demand management strategies can be employed.

Prepare the Team

In order to develop an integrated new transportation program, communities will
need to move beyond their current auto-oriented land use patterns and restrictive
planning codes and processes. Most important of all is to overcome the ingrained
resistance to change at an agency and industry level. To bypass these obstacles,
jurisdictions and organizations should set up a team of transportation planners and
engineers skilled with the tools described below.
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Prepare the Tools

The planning team should demonstrate expertise and experience with tools such
as Geographic Information Systems (GIS) with Microsimulation Modeling in order
to understand pedestrian, vehicular, and mass transit operations using such tools as
VISSIM, MassMotion, and Syncro.

Trip generation spreadsheets, which require land use, density, and mode split
data are essential in developing an integrated understanding of current usage pat-
terns. ArcGIS is a useful tool in understanding and analyzing existing conditions by
displaying data spatially, including demographics (household size, income, age, and
so forth), transportation systems (roadways, railways, traffic and pedestrian volumes,
bus stops, bus routes, and the like), and land use (retail, office, and open space).

A street management framework is a tool that allows cities to organize and
maintain a street grid to accommodate all users and activities. A set of street types,
such as major travel streets, pedestrian priority streets, and support streets for ser-
vice vehicles, is established and mapped to the existing grid in the city. Key ele-
ments needed for each type are identified. This allows cities to effectively manage
policies and prioritize street design improvements.

Street design guidelines can be used in conjunction with a street management
framework, to provide a standard and streamlined method of improving various street
types. Different designs are needed on different types of streets, and a design manual
should include a list of design elements, approved materials, and a clearly defined
process for making street improvements to prevent delay by numerous, lengthy re-
view processes. The guidelines should be developed with heavy public involvement,
and shared with the public to ensure their support of future street enhancements. The
New York City Street Design Manual is a good example of this tool.

Model for a Human-centered Transportation System

Public Transportation

Deliveries

private
Cars

A Figure 5-8

A human-centered transportation sys-
tem puts people first and prioritizes
planning for pedestrians, cyclists, and
public transit over private vehicles.
Arup

w Figure 5-9

This VISSIM Model was developed

as part of the planning process for a
proposed transit neighborhood, and a
3D animation was created directly in
VISSIM to use at public outreach meet-
ings. Arup
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Case studies can provide examples that highlight programs and strategies
a city or neighborhood may want to emulate. Case studies are powerful tools be-
cause they provide tangible information about costs, benefits, and lessons learned
from actual projects. This approach often informs where more detailed quantitative
investigations should be conducted. For example, a city's evolution toward a more
sustainable transportation system can be guided by best practices and evidence
from comparable cities around the world.

Prepare the Place

In understanding how a transportation network functions and what
improvements might be needed, the following information is usually required
to conduct a complete analysis:

® Complete road network including number of lanes, roadway widths, intersection
spacing, signal timing, sidewalk width, presence of bike lanes, and the like

® Transit network data including all routes and stops for buses, streetcars, light rail,
subways, commuter rail, and so forth

® Bicycle network data including on- and off-street bicycle lanes and paths and
bicycle parking
® Traffic volumes including peak hour vehicle counts, pedestrian and bicycle
counts, transit ridership volumes and so forth
® Accident report data—Pedestrian/cyclist/vehicle conflicts
An example of the type of report that should be incorporated into a trans-
portation plan is an Emissions Reduction Strategy Report. To help make the case
for transportation demand management (TDM) in cities and towns, an emissions
reduction strategy report shows the degree to which certain transportation and land
use strategies can reduce auto demand and, in turn, reduce emissions. The follow-
ing elements are required:
® Analysis of current conditions
e Demographics
e Travel behavior (mode share, vehicle ownership, and so forth)
e Pedestrian and bicycle counts and surveys
e Transit routes, stops, frequency
e Parking
e Land use
® Calculate baseline carbon emissions based on transportation use

® Apply a reduction factor to estimate potential emission reductions for each
proposed TDM strategy, such as improving the walking/cycling environment,
increasing transit frequency, and so forth. These factors can be found in various
academic studies that have measured the benefits of various improvements on
lowering auto demand.
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Prepare the People

Key stakeholders related to any comprehensive transportation plan include:

® Policy-makers

® City agencies including Departments of Transportation, Public Works, and Plan-
ning

® Community groups

® The public

To gain community support for transportation improvement projects, it is im-
portant to have a firm understanding of current travel behavior so that issues can
be clearly articulated. A transportation agency can keep current on the state of the
transportation network by creating and maintaining a robust model (using VIS-
SIM, MassMotion, or other modeling tool) of the streets and transit systems in their
jurisdiction. Frequent updates should be made to the model based on vehicle and
pedestrian counts, surveys, and transit ridership information.

Street typologies

3 Access streets
| =1 Community streets

3 Living streets

Figure 5-10

A street management plan such as the
one shown here allows cities to effec-
tively manage policies and prioritize
street design improvements. Arup




Develop Goals, Objectives, and Performance Metrics

While each community or region will have its own specific issues and ideals, cre-
ating sustainability generally involves certain agreed-upon principles that guide
planning efforts. Typical goals of a comprehensive transportation plan can include
the following set of goals:

® Put pedestrians first

® Maximize pedestrian and bicycle connectivity

® Minimize local and regional transport footprint

® Capture trips on site by modes other than the car

® Optimize transit network, operations, and transit access

® Include well-designed, secure bicycle parking

® Provide and price appropriate levels of parking

® Plan for all ages and abilities

Strategic Planning

Three basic strategies can guide the strategic planning process by taking gradual
steps to overcome current obstacles and realize the long-term vision:

® Develop new methods for planning and development
® Find case study examples of industry best practices

® Build relationships with other practitioners

Develop the Action Plan

An evaluation framework is a methodology to evaluate whether proposed measures
or alternatives meet the transportation or sustainability goals set out at the begin-
ning of a project. Based on the project objectives, a set of quantifiable, evaluation
criteria is created (walking and cycling connectivity, access to new developments,
preservation of natural environment, and so forth). Each criterion should have a
clear rating scale as shown in Table 5.1. Proposed measures can be evaluated against
this set of criteria, and can be compared to other measures, including a “do nothing,”
or existing conditions, case.

Table 5.1 Evaluation Criteria

Rating

Walking and Cycling

Provides interconnected and
continuous pedestrian and cycling
facilities that are safe, efficient, and
convenient, and integrated with the
citywide bicycle network

Disjointed network along
corridor.

Poor level of priority for
pedestrians and cyclists in
right-of-way.

Moderately connected.
Moderate level of priority
for pedestrians and cyclists
in right-of-way.

Well connected, continuous
along corridor.

Good level of pedestrian
and cyclist priority in right-
of-way.
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ACTION |lliny-

TRANSPORTATION FOR
LIVABLE COMMUNITIES

Sam Zimbabwe, LEED
Reconnecting America

INTERVENTION TYPE: PROGRAM

Description: Regional Transportation for
Livable Communities (TLC) Program

Regional programs can support the planning and
implementation of multimodal streetscape im-
provements and transit-oriented development.
The Metropolitan Planning Organization (MPO)
using federal funds most often administers these
programs. The programs give grants to local juris-
dictions or other implementing agencies for both
planning and capital funds. By setting regional
priorities for TLC projects, these programs can im-
plement sustainable community principles at the
local level to the most deserving recipients.

SUPPORT GOALS AND OBJECTIVES

® Reduce VMT

e Increase transit ridership

@ Increase infill and transit-oriented development
e Increase walking and biking

POTENTIAL SYNERGISM

The program should be coordinated with regional
transportation investments and local transportation
demand management programs and other multi-
modal programs.

Figure 5-11
The Livable Communities Demonstra-
IMPLEMENTATION TIME tion Account in the Twin Cities region
. . . . is a flexible fund to implement transit
TLC projects can typically be implemented in one access and transit-oriented develap-
year to 18 months. ment projects throughout the region.

Reconnecting America
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BENEFITS

e Addresses gaps in implementation of multimodal transportation improvements
and TOD projects

® Encourages multi-agency and interjurisdictional coordination

e Makes tangible improvements that demonstrate the effectiveness of new
strategies

® Reduces VMT by supporting multimodal transportation and increased transit
ridership

DRAWBACKS

e Often created as a targeted funding source, rather than changing overall regional
funding priorities

e Can be difficult logistically because there are no dedicated federal funding
sources devoted to this purpose

FIrRsT CoST

TLC programs range from relatively small (Washington, DC’s is in the hundreds of
thousands) to substantial (the San Francisco Bay Area’s is now $30 million per
year).

LiFecycLE CosTS

TLC programs reduce lifecycle transportation costs by encouraging multimodal trav-
el and reduced automobile use. TLC investments are also used to catalyze reinvest-
ment in close-in locations that are “location efficient,” meaning lower regional costs
for a range of public services.

IMPLEMENTATION SUPPORTS AND CONSTRAINTS

e Can a regional agency create a flexible pool of funding for TLC programs that
respond to the full range of needs?

@ Are local jurisdictions willing and interested participants?
e |s the funding level sufficient to have a real impact?

INFORMATIONAL SOURCES—REPORTS AND STUDIES

® Metropolitan Transportation Commission (San Francisco) TLC Program: www.mtc.
ca.gov/planning/smart_growth/tlc_grants.htm

e Metropolitan Council (Twin Cities) Livable Communities Grant Program: www.
metrocouncil.org/services/livcomm.htm

e Metropolitan Washington Council of Governments Transportation and Land-Use
Connections Program: www.mwcog.org/transportation/activities/tlc/

e Atlanta Regional Commission Livable Centers Initiative: www.atlantaregional.
com/html/308.aspx
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Figure 5-12

The Kedzie Station on the CTA Brown
Line in Chicago, designed by Muller &
Muller, Ltd., supports transit-oriented
development. Congress for the New
Urbanism
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ACTION il

TRANSIT-ORIENTED DEVELOPMENT

Sam Zimbabwe, LEED
Reconnecting America

INTERVENTION TYPE: BEST PRACTICE

Description: Transit-Oriented Development Strategic Plan

TOD strategic plans define the strategies and actions necessary to make better con-
nections between transit investments and development patterns at the neighbor-
hood and regional scales. Taking into account the diversity of places around transit,
TOD strategic plans identify additional investments in planning, infrastructure, and
development, as well as policy reforms necessary to implement TOD. Because of
their targeted nature, TOD strategic plans are able to bring together stakeholders
and implementers from multiple disciplines.

SUPPORT GOALS AND OBJECTIVES
e Reduce VMT
® Increase transit ridership

® Reduce household transportation costs
@ Increase walking and biking

POTENTIAL SYNERGISM

The program should be coordinated with transit investments, regional transporta-
tion plans, development incentive programs at the local and regional levels, and
public-sector planning and implementation resources.

IMPLEMENTATION TIME

ATOD strategic plan can be developed in about a year, but implementation typically

takes longer.

BENEFITS

e Targeting of public resources around implementation of transit-oriented
development and an increased understanding of the needs and opportunities for

TOD

e Long-term potential to reduce VMT and improve air quality, public health, and
other outcomes by making better connections between the transit network and

development patterns

e Opportunity to guide future transit investments to maximize community
development and sustainability outcomes
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Figure 5-13

In the Central Maryland region,

a TOD strategy helps public and
private stakeholders know where
to prioritize their resources for
implementing transit and TOD.
Center for Transit-Oriented Devel-
opment

Figure 5-14

In Denver, the City’s TOD stra-
tegic plan outlines the different
types of places along existing
and future transit corridors, to
facilitate land use planning and
implementation. City and County
of Denver
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DRAWBACKS
® Requires up-front costs and coordination among multiple stakeholders

e Leads to targeting of implementation resources, and there is the potential for
these not to lead to equitable outcomes

FIRsT CoST
Up-front costs for a TOD strategic plan typically are between $200,000 and
$500,000, depending on the level of detail and analysis.

LIFECYCLE COSTS

Implementation of a plan has added costs, but also the potential for long-term ben-
efits in reduced GHG emissions, higher transit ridership, and revenue from joint de-
velopment or a broader tax base.

IMPLEMENTATION SUPPORTS AND CONSTRAINTS

® Does the transit agency understand the benefits of land use planning and
development?

e Are there regional or local implementation entities that understand the value of
transit?

e |s there enough existing or planned transit to influence regional development
patterns?

e Are there advocacy groups that support transit and TOD investment?

e |s the development community engaged and do all parties understand the
potential of TOD?

INFORMATIONAL SOURCES

Reconnecting America and the Center for Transit-Oriented Development have infor-
mation on best practices in transit-oriented development available at www.recon-
nectingamerica.org.

REPORTS AND STUDIES

e Denver Transit-Oriented Development Strategic Plan: www.denvergov.org/Default.
aspx?alias=www.denvergov.org/TOD

e Central Maryland Transit-Oriented Development Strategic Plan: www.cmtalliance.
org/tabs_content/Central_Maryland_TOD_Strategy_FINAL_072009%5B1%5D.pdf

e Growing Cooler: www.smartgrowthamerica.org/gcindex.html

e Transit Cooperative Research Program (TCRP) Report 128: Effects of TOD on

Housing, Parking, and Travel: www.trb.org/Publications/Public/Blurbs/Effects_of_
TOD_on_Housing_Parking_and_Travel_160307.aspx

e Transit Cooperative Research Program (TCRP) Report 102: Transit-Oriented
Development in the United States: Experiences, Challenges, and Prospects http://
pubsindex.trb.org/view.aspx?type=MO&id=705110
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ACTION il
SPECTRUM OF CHANGE TOOLS

Trent Lethco, AICP
Arup

INTERVENTION TYPE: TOOL/TECHNIQUE

Description

This tool informs cities about the sustainable transportation strategies, such as tran-
sit-oriented development, that other cities have adopted and how these strategies
can be employed over time. These strategies can be phased in, so that a city or re-
gion may adopt them in an incremental way. This allows day-to-day decision-making
to evolve so cities understand what steps to take in the near term that will help them
achieve their long-term objectives. This planning tool will help inform cities of prec-
edents and outcomes of similarly situated cities, laying a roadmap for change.

The Spectrum of Change tool organizes case studies into groups, or typologies, which
describe a neighborhood’s level of transportation sustainability. Case studies are
powerful tools because they provide tangible information about costs, benefits, and
lessons learned from actual projects. This framework provides a means of comparing
cities that have different characteristics. An evolution toward a more sustainable
transportation system can be guided by best practices and evidence from comparable
cities around the world. The stages of change involve taking 30-year vision statements
and breaking them down into smaller, incremental steps to ensure that day-to-day
decision-making is aligned with the long-term vision of change and evolution over time.

Figure 5-15 is a graphical representation of the five typologies, moving from a low
existing level of sustainability on the left, to the most sustainable on the right.
Going from top to bottom, there are also notional ideas about what contributes to
sustainable transportation: street network, land use and intensity, transportation
options, and mode share. Inherent in this typology framework is the notion that
each typology will suggest different opportunities and issues, and therefore different
sustainable transportation strategies.

SUPPORT GOALS AND OBJECTIVES
The goals of the Spectrum of Change tool are the following:

e Create sustainable communities

e Create transit-supportive communities and environments
® Reduce activities that contribute to global warming

e Enable context-sensitive density and intensity of land uses
® Increase nonautomobile transportation mode share
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' Low Density Concentrated Clustered ‘Cores & Y Integrated
Auto Dependent Auto Reliant with Transit Transit Corridors Urbanism

PERFORMANCE CHARACTERISTICS Figure 5-15

. . . . . . In Denver, the City’s TOD strategic plan
This is a tool to .ach|ere different pollcy.and design outcomes. Its performance is outlines the different types of places
based on effective policy change over time. along existing and future transit cor-

. . . . . ridors, to facilitate land use planning
Based on the notional ideas of sustainable transportation, the typologies are more and implementation. Arup

specifically defined in terms of quantitative variables. The following five categories
of variables guide the data-collection process:

. Street pattern
. Bicycle and pedestrian environment

. Parking

1
2
3. Transit
4
5. Land Use

This tool is data-intensive and implementation is most effective when a
comprehensive citywide GIS database and census data are available.

172 Transportation



POTENTIAL SYNERGISM

This tool integrates several other planning activities that converge in the realm of
transportation and land use planning. The tool is associated with travel demand
management, encouraging the use of alternative modes of transportation, as well
as land use planning focused on the integration of land use, urban design, sustain-
able mobility, street management frameworks, and street designs.

IMPLEMENTATION TIME

The Spectrum of Change tool can be implemented within six months of adoption
of a long-range plan. However, it takes effect in a series of steps over the course of
time. The recommended timeframe is 20 to 30 years, with five 5-year increments,
creating a series of gradual steps toward the vision.

A neighborhood should also use the tool to monitor progress toward the vision, and
its position along the sustainable spectrum, every five years.

BENEFITS

The benefits of a case-study-based, long-range planning tool include the

following:

® Reduces up-front risk of major policy changes

e Articulates long-term planning goals and objectives in incremental steps over
time

@ Allows for incremental change to the plan

® Ensures delivery on the vision by protecting against vision erosion in the day-to-
day decision-making, where immediate needs often take precedence over longer-
term ideals

e Coordinates program elements at the right moment in time, place, and context

e Allows for a case-study approach supported by evidence that can be used to
measure before and after performance

An example of the benefits of this incremental approach can be seen in the
following scenario: demand management strategies may only be effective

once a robust transit system is in place; communities can only afford robust
transit service when transit-supportive land uses are widely present; transit-
supportive land uses can only be widely present after urban design guidelines
are developed and implemented, and building forms emerge as a result of these
new guidelines. Only after the entire cycle is complete can the original goals be
fully put into effect.

Perhaps the greatest benefit of a tool that facilitates movement toward a mass-
transit, biking, and walking city are the quantifiable environmental benefits of
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Table 5.1 Strategies that lower automobile mode share

Measure Mode Shift Assumption Source
Walkable environment 7-10% reduction in auto-trips URBEMIS model baseline assumptions (7%); and Cervero,
for noncommuting trips 1997. Travel Choices in Pedestrian versus Automobile-Oriented

Neighborhoods. UCTC, No.281 Working Paper (10%)

Separated bike lanes 5-7% reduction in auto mode Petritsch, Landis, McLeod, Huang, and Scott. November 2007.
share “Energy savings resulting from the provision of bicycle facilities”
TRB 2008 Annual General Meeting

Increased bus frequency 15-30% auto trip reduction URBEMIS model assumption (15%), the City of Toronto Parking
Standards Review (30%), Scarborough Meet-and-Greet Travel
Survey

Increase in local serving retail 2% reduction VKT (vehicle URBEMIS model baseline assumption

kilometers traveled)

Discounted transit passes 8-25% reduction in auto-based  Shoup, D. “Evaluation: The effects of cashing out employer-paid

(e.g., CTP, free transit pass for drive-alone trips parking: Eight case studies” Transport Policy, Vol 4, No.4, pp. 201~

newcomers) 216, 1997 (8%), URBEMIS standard baseline assumption (25%)

Car-sharing 45% of auto-drivers reduce VKT Price, ). and C. Hamilton, “Arlington Pilot Car-Share Program: First-
by 43% Year Report” Arlington: Arlington County.

reducing the automobile mode share and thus lowering GHG emissions. The
following table shows studies that have quantified how street design, transit, and
land use measures can reduce automobile mode share. While actual results depend
on where a neighborhood falls on the sustainability spectrum, these factors can be
used to gain support for implementing change to the transportation system.

DRAWBACKS

e Data-intensive

® Policy-based tool

® Requires a concrete, long-term vision

® Requires a strong commitment over the course of time

@ Training of staff needed to understand how to implement and operate long-term
vision

FIRsT COST

To successfully implement the tool, a visioning study associated with a long-term
planning strategy is needed. The cost of a complete evaluation of a neighborhood’s
sustainability, including an implementation plan and policy recommendations, var-
ies based on the size of the community and complexity of the governance structure.
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It would likely range from $150,000 to $2,000,000.

LIFECYCLE COSTS
The costs over the life of the project are the ongoing staff time hours associated
with the program implementation.

ESTIMATED QUANTITATIVE PERFORMANCE

The success of the tool should be measured in terms of both improvements in the
planning process, as well as actual performance outcomes in moving toward a sus-
tainable community.

Process based outcomes
e Phased implementation of sustainable transportation policy
e Actions of community will be in sync with approved policy program

Performance based outcomes
e Change in the type of developments approved by the planning department

e Mode shift, based on both the place type selected and timeframe in which the
policy is developed. In the early days of implementation, no mode shift should
be expected as policies and programs are being put into place, and behavioral
change takes time. Development pattern and mode-share change should be
phased over time.

[MPLEMENTATION SUPPORTS AND CONSTRAINTS
For the initial evaluation using the spectrum tool, data collection can be time inten-
sive. Ensuring availability of data will facilitate this phase of the process.

Upon completion of the initial evaluation and recommended strategies,
implementation will require:

e A proactive planning commission with a strong vision for the city

@ Flexible zoning codes and incentives to encourage higher-density development
that would support a public transit network

® Public outreach to gain community support for transit and land use intensification

INFORMATIONAL SOURCES

S. Zimmerman-Bergman, “Using Typologies to Simplify Complex Planning Decisions,” Platform: Building
the New Transit Town, Reconnecting America, Winter 2008

——. “Hidden in Plain Sight: Capturing the Demand for Housing Near Transit,” Reconnecting America,
September 2004

——. “Transit Connectivity Index,” unpublished manuscript. Arup, Sustainable Cities Tool—Phase 1
Report, April 2009
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ACTION Il

PARKING—WHEN LESS IS MORE

Norman Garrick, PhD, P.E.
Associate Professor, University of Connecticut

Wesley Marshall, PhD, P.E.
Assistant Professor, University of Colorado, Denver

INTERVENTION TYPE: STRATEGY

Description

Parking and the provision of parking is an often overlooked aspect
of the transportation system. But parking plays a key role in the
economic and social vitality of American cities, towns, and com-
mercial centers. The extent to which most towns address this issue
is by ensuring that their zoning regulations mandate that an ample
supply of parking accompanies any new development. There

are sound reasons for this approach: the towns want to ensure
that shoppers are not discouraged by a lack of parking and that
spillover parking does not inundate neighborhoods. But when is
enough parking too much of a good thing? In fact, can there be
such a thing as too much parking?

SUPPORT GOALS AND OBJECTIVES

A growing number of cities and towns around the country are
answering yes to this last question. They are beginning to rec-
ognize that too much parking can be as bad as too little and are
taking steps to regulate the demand and the supply of parking.
Some cities now mandate a parking maximum and not a mini-
mum as is the norm. They point out that the detrimental effects
of too much parking are insidious and hard to measure, but they

are nonetheless quite real.

Too much parking wastes land and carries with it a sizable
economic penalty, especially in terms of wasted opportunities.
More importantly, too much parking often saps the vitality

of an area by creating large dead zones where people do not
want to be. Communities recognize that the arrangement of
parking relative to the buildings, ownership, and operation

is more important than the quantity factors that affect
whether parking will have a positive or adverse effect on the

surrounding land uses.
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4 a Figure 5-16

Glastonbury Center, Connecticut, is
dominated by underutilized surface
parking and poor pedestrian ameni-
ties. Norman Garrick and Wesley
Marshall

a Figure 5-17

Brattleboro, Vermont, has a downtown
with managed, shared, and priced
parking. Norman Garrick and Wesley
Marshall



DATA GATHERING

In 2003, we started a two-year-long study, sponsored by the New England University
Transportation Center, of parking at six centers around New England. Our primary
goal was to compare parking at three traditional New England downtowns with
mixed land uses supported by an organized system of parking with three more con-
temporary, automobile-oriented sites of similar size to the traditional sites. All three
traditional sites had a significant number of on-street parking spaces while the con-
temporary sites had little or none.

PERFORMANCE CHARACTERISTICS

The analysis shows that the traditional sites use much less parking and use the
parking more efficiently than did the contemporary sites. On average, peak parking
usage (generally during the holiday shopping period) at the traditional centers was
about 24 percent less than at the contemporary sites (1.8 cars per 1,000 square feet
of building space compared to 2.3); the traditional sites attracted large numbers of
people by foot, bicycle, and public transit.

BENEFITS AND COMPARATIVE ADVANTAGES

The contemporary sites contain more than twice the parking spaces required dur-
ing peak shopping periods—a waste of land and impervious, asphalt paving, and a
contributor to the "heat island"* effect. Less than 50 percent of the parking spaces
at the contemporary sites were filled during the peak shopping period, versus 8o
percent peak occupancy at the traditional sites.

Unused parking dampens the vibrancy of urban centers; traditional centers had more
than five times the number of pedestrians on-site compared to the contemporary
centers. Contemporary sites average just over 50 pedestrians; the traditional sites
averaged over 250 pedestrians at any one time. Parking consumes land that could be
more productively used and attract even more people.

Traditional sites have advantages that allow smooth operation at a much higher
occupancy level. Although the automobile was the most prevalent mode of choice
for all sites, almost 25 percent of users traveled to the traditional sites without cars
compared to just g percent visiting the contemporary sites. Public transportation
was used almost five times more at the traditional sites, noteworthy because all the
sites had very similar levels of bus transit availability. Bike use reached 2.5 percent
at the traditional sites compared to negligible use at the contemporary sites. Besides
driving, walking was the next most popular travel mode. Our user survey found that
almost 15 percent walked to the traditional sites while people at the contemporary
sites walked at less than half that rate, or 7.4 percent. The traditional sites’ better
network of walkable streets accounted for a major difference in travel modes.

*"Heat island" effect describes undesirable urban temperature increases that arise from the absorption
of solar radiation within low albedo or non-reflective materials such as asphalt and concrete paving.
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POTENTIAL SYNERGISM

The paid municipal parking lots and garages at the traditional sites serve the whole
center and not just individual businesses. This parking consolidation affords great
efficiency and creates a “park once” district where people arrive, park, pay once,
and then patronize numerous businesses. Most people at the contemporary sites
drive from one business to another within the center, relying on multiple parking
spaces for each visit—an inefficient use of parking.

The traditional sites are much easier and pleasant to walk around in. The
contemporary centers’ large, half-empty parking lots create a disconnected
pedestrian path and generally unpleasant walking environment. The traditional
sites contain more heterogeneous mix of land uses; each category of businesses’
different demand cycle over the course of the day uses parking more efficiently, with
consolidated parking in demand all day and evening. Each lot in the conventional
style, dedicated to a specific type of business, is sometimes full during the day but
empty in the evening; a large number for just a few hours each day.

IMPLEMENTATION: REGULATORY CONSTRAINTS

In spite of the six sites’ differences in parking use, parking regulations for the five
towns that host these sites all mandate about the same level of parking in their zon-
ing regulations, about 5.5 spaces per 1,000 square feet of floor area. At more than
2.5 times the amount of parking actually used, even during peak shopping time,
this standard illustrates the overly cautious approach adopted by many cities across
the country. Other studies show similar results: Most towns demand far too much
parking, thus waste land, increase development costs, deaden their urban centers,
discourage walking and riding, and add to the runoff into streams and rivers.

ALTERNATIVE STRATEGIES

Based on this study, we suggest the following strategies for minimizing the negative
impact of parking:

1. Reduce or eliminate minimum parking requirements: Most towns could
significantly reduce the minimum parking requirements without noticeable
adverse effect. Most developments could easily get by with from 2 to 3 spaces
per 1,000 square feet of building, depending on the level of activity expected,
with peak occupancy still only about 8o percent.

2. Encourage connected, mixed-use developments: Mixed-use centers use fewer
parking spaces and use the parking they provide much more efficiently. A
walkable network of streets to residential areas must connect these mixed-
use places in order to accrue the full advantage in terms of reducing parking
demand. However, so-called “life style” centers, though ostensibly mixed-use,
often cannot be accessed without a car. Though unlikely to see reduced parking
demand, they can use parking provided more efficiently because of the mix of
businesses sharing the same lots.
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3. Reinstigate on-street parking: Many towns elimi-
nated on-street parking to increase the efficiency
of traffic flow and do not provide on-street parking
in new developments. Our study showed that on-
street parking was most valued by customers and
proved to be the most convenient. In comparison
to surface parking, on-street parking typically uses
less than 176 square feet per space compared to
513 square feet for surface lots, including access
lanes and parking lot islands. A town center with
approximately 2,000 parking spaces could save
over 2.3 acres of land by providing 15 percent
parking curbside instead of off-street.

4. On-street parking serves as a traffic-calming func-
tion. Our study found that low-speed streets with
parking had by far the lowest rate per mile of fatal
and severe crashes. On-street parking clearly marks
the street as a place rather than just a conduit for
traffic.

5 Consider shared municipal lots: Consolidated municipal parking promotes a Figure 5-18
park-once mindset, which benefits all the businesses in a center. Lots shared

Brattleboro, Vermont, provides streets
with parking and desirable pedestrian

between different types of businesses are used more efficiently and are full amenities. Norman Garrick and Wesley

more often. The parking revenue from municipal parking systems can be used Marshall
to landscape, beautify, and maintain the streets and other public areas of the

center—a number of studies suggest that customers are not resistant to paying

a reasonable rate for parking.

Summary

Though few U.S. cities and towns contain comprehensive commercial center park-
ing plans, many town centers could benefitimmeasurably from a coordinated
approach to managing parking demand. Oversupplying parking is wasteful of

land and resources, is environmentally unsound, and dampens the economic and
social vitality of commercial centers. However, our study shows that relatively
small changes (such as implementing shared parking) can significantly reduce the
amount of resources devoted to parking while creating more vibrant centers in our
cities and towns.

This research was sponsored by the New England University Transportation Center.

BIBLIOGRAPHY

W. Marshall and N. Garrick: “Parking at Mixed-Use Centers in Small Cities,” Transportation Research
Record, vol. 1977 (2006).

——. “Reassessing On-Street Parking,” Transportation Research Record, vol. 2046 (2008).
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ACTION il

GREEN STREETSCAPES FOR LOCAL STREETS

Paul Crabtree, P.E.
Crabtree Group, Inc.

INTERVENTION TYPE: PROGRAM

Description

Most American street systems have been built in the last 60 years. They were built as
incomplete streets with a major emphasis on the automobile, wide pavement sections,
and often missing sidewalks and street trees. A motor vehicle—focused street network
of expensive, overly wide streets with unnecessary concrete storm drains is more costly
to build and maintain. The reformation of the existing streetscape approach requires
new standards, funding, and actions, in addition to a change in old attitudes.

A balanced street network, or complete streetscape, connects the community by
providing safe, efficient, and attractive mobility for cars, pedestrians, and bicycles.
Itis also a green network, providing for rainwater infiltration. The street networks
are an essential part of the public realm of a community, conveying the important
infrastructure and mobility, and creating that sense of place.

Key stakeholders for the street network are the citizen users (pedestrians,
bicyclists, drivers, property owners) public users (transit operators, fire and police
departments, utility agencies), and those responsible for building and maintaining
the system (state Department of Transportation, public works department, utility
agencies, tree boards, developers).

In the following example, a community has a high percentage of local streets with 40
feet of paving within a 50-foot right-of-way, resulting in many streets without sidewalks
and street trees. The consultant has analyzed this through GIS and field reviews, and
has developed a possible pattern for streetscape repair that could be used as the basis
for customized complete street programs in each neighborhood, to be developed in

a public design charrette. The pattern includes a staged pattern for removing excess
pavement; followed by installation of sidewalks, street trees, and bioswales.

A presentation of this analysis to stakeholders and the general public in

an interactive workshop helps generate feedback and a future vision for

the community’s assets. The consultants and/or staff document the vision

and develop the policy, coding language, and long- and short-term capital
improvement plans, and get those documents adopted through the public
hearing process. A complete and comprehensive capital improvements plan that
is developed through integrated cross-disciplinary actions and public inputs can
act as the control center for publicly integrated infrastructure to set sequences,
priorities, and schedules, and to monitor performance.
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Figure 5-19

A fine-grained network of
streets and sidewalks maxi-
mizes mobility for pedestrians,
bicyclists, and motor vehicles.
Stephen Coyle



Commercial Streets

Eco-Industrial Streets
Neighborhood Collectors
Neighborhood Streets

- Alleys

Support goals and objectives. Inventory all local streets within one year. Retrofit all
local streets into complete green streetscapes within 20 years.

Performance characteristics. Increase mode share of pedestrians and bicycles by
20 percent within 20 years. Decrease rainfall runoff volume and pollution quantities
from streets by 5o percent within 20 years.

Potential synergism. An in-depth review of existing policies, master plan studies,
specialized studies, general or comprehensive plans, and land use ordinances will
provide an indicator of how integrated (or not) the various special interests are,
and how they may affect the particular planning or implementation of sustainable
watershed or street network practices.

Street network analysis and repair is best done in conjunction with an overall
community or regional land use planning process, and in coordination with an overall
capital improvements plan. An analysis of the public infrastructure for the community
both above and below ground by mapping, field reviews, stakeholder interviews,

and analysis of various policies and records would reveal a complete picture of the
community’s infrastructure. This integrated mapping would include water, sewer, storm
drainage and other utilities, street trees, sidewalks, paving, and curb and gutter.

Implementation time. The plan could be developed within a few months, while full
implementation may take more than 20 years.

Action: Green Streetscapes for Local Streets
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BENEFITS
e Complete green streetscapes nurture a sense of community pride.

e Walkability and bikability increases, thus reducing vehicle miles traveled and in-
creasing citizen health.

e Urban heat island effect is reduced.
e Quantity of rainfall runoff and pollution is reduced.

DRAWBACKS

e One of the biggest challenges in assembling a project team is to find and select
highly trained and experienced specialists who are able to see the bigger picture
and think and act holistically.

e Civil engineers require the technical equipment and analytical expertise of multi-
modal mobility, but they need to be holistic generalists and antisprawl practitio-
ners who collaborate well with others. Specialists often have extensive experience
in the design and implementation of suburban sprawl. A reeducation in “sprawl
repair” coupled with the demonstration of the design and implementation of proj-
ects under a new Smart Growth paradigm helps develop a professional generalist
who can be counted on to deliver sustainable solutions.

e The conventional process often involves a study done by a professional special-
ist (e.g., traffic engineer), adopted as a formal regulation to be implemented in a
top-down structure. These numerous silos need to be pulled together and brought
to the public through the charrette process to integrate them into bottom-up solu-
tions that are implementable, with the process itself helping to instill community
pride and ensuring successful implementation.

® Roberts Rules of Order, as practiced by planning commissions and city councils,
their ad hoc committees, and independent professional consultants often create
a climate of citizens versus the government and a stifling of open communication
and collaboration.

@ Existing street standards or public works manuals tend to support conventional,
suburban street typologies. Their modification requires continual education, feed-
back, and consensus-building.

FIrRsT CoSsT
The initial plan could be completed by city staff; or by a consultant team for $10,000 to
$20,000.

LiFecycLE COSTS

Once the community vision is obtained through the charrette process, the neighbor-
hood complete green street plan is formalized and adopted through public hearings
along with any necessary standards or details that would replace legacy systems. The
plans are then incorporated into the capital improvement plan for the community.
Some implementation will occur through the obtaining of grants, or the use of fees-
in-lieu, through general funds, or through property owner participation.
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ESTIMATED QUANTITATIVE PERFORMANCE
Complete green streetscape successes can be measured through the CIP process
and reporting system.

IMPLEMENTATION SUPPORTS AND CONSTRAINTS

The field of Geographic Information Services (GIS) is advancing rapidly, as wit-
nessed by the continuing enhancements to Google Earth in terms of available
databases and quality of information. Additionally, the National Map (http://nation-
almap.gov/) is a free digital mapping service effort brought to the public through a
partnership of several federal agencies. A local or regional GIS effort can be of sig-
nificant cross-disciplinary value, largely dependent on the quality of informational
inputs. Proper interpretation and use of GIS data involves the caveat that digital
files do not replace direct observation of the physical environment.

Base maps consisting of all the necessary information including aerial photography,
as-built infrastructure, natural topography, land use characteristics, and so forth,
and the ability to view differing combinations of layers are essential. A good GIS
system is often the first place to look for this information, or Google Earth, the
National Map, old Sanborn Maps, or the local public works or utility companies.
Often a new aerial photographic and topographic mapping will be necessary at a
general cost of about $10,000 per square mile.

INFORMATIONAL SOURCES

e The City of Lawrence Kansas Capital Improvements Plan (CIP) www.scribd.
com/doc/766652/20082013-Capital-Improvement-Plan is a good example of a
comprehensive CIP. Nova Scotia, Canada provides a template for a CIP at www.
nsinfrastructure.ca/pages/Capital-Investment-Plan.aspx.

e An excellent collection of complete streets and their performance characteristics
can be found at http://transect.org/docs/CompleteStreets.pdf.

e The SmartCode model land use code provides an excellent framework for a
sustainable, cross-disciplinary approach to regional and community planning
that embraces watersheds, street networks, and several other important aspects
of the built environment from the regional scale all the way down to the building
scale. For more information, visit www.transect.org.

e Portland, Oregon is a leader in green street implementation; see www.
portlandonline.com/BES/index.cfm?c=44407

e Reports and Studies. Green Street Initiatives Around the USA (EPA) www.epa.gov/
owow/podcasts/greenstreetsusa.html; 22 Benefits of Urban Street Trees www.
ufei.org/files/pubs/22BenefitsofUrbanStreetTrees.pdf .
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ACTION |l

MULTIMODAL NETWORK AND CONNECTIVITY
PLANNING PROGRAM

Jim Daisa, PE.
Kimley-Horn & Associates

INTERVENTION TYPE: PROGRAM

Description

The Multimodal Network and Connectivity Planning (MNCP) Program results in

goals, objectives, policies, criteria, guidelines, and standards that communities in-

tegrate into their comprehensive and general plans, thoroughfare plans, zoning and

form-based codes, and development standards. High levels of multimodal connec- Modern neo-traditional neighborhoods
tivity improve transportation choices and reduce automobile travel, traffic conges- :;23’3?5;3 :;Zu;ﬁe?,:jzzeeﬁd
tion, and associated GHG emissions. Daisa, PE
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SUPPORTS GOALS AND OBJECTIVES

Reduce automobile VMT 40 to 50 percent when compared to conventional networks
by 2030 in urbanized areas by shifting travel from the automobile to walking, bicy-
cling, and public transportation, and by improving the directness of routes for local
travel.

PERFORMANCE CHARACTERISTICS
GHG emissions reduction: From 30 to 40 percent of community transportation emis-
sions from private vehicles.

POTENTIAL SYNERGISM

This program should be coordinated with all other transportation programs as well
as land use programs. MNCP supports compact, mixed-use, transit-supportive and
walkable land use patterns. Further, community level network planning should be
coordinated with network planning at the regional scale.

[MPLEMENTATION TIME

The MNCP Program can be developed in a relatively short time period, usually in
the form of policies and standards that are integrated into community regulatory
documents. Implementation occurs with new projects or redevelopment. Significant
improvement in communitywide connectivity, particularly with public streets, is

a long-term effort. Public agencies can implement elements of connectivity in the
short term in the form of new street connections, expansion of pedestrian, trail, and
multi-use path systems, and completion of communitywide bicycle networks.

BENEFITS

e Higher street connectivity disperses traffic rather than concentrating it onto a
limited number of large arterials, reducing the need to build larger streets and
intersections.

e Multimodal connectivity generates more direct routes, which generate fewer VMT
than conventional hierarchical networks.

e Multimodal connectivity increases route choice, improving convenience, variety,
and ability to avoid blockages. This increases the reliability of the network.

® Encourages walking and biking through directness, route choice, and pedestrian-
scaled development patterns

e Improved transit-friendliness with more direct walking routes to transit stops

e A smaller block structure where land use can evolve over time, providing
development flexibility

e Benefits emergency service providers through increased access

® Regularly spaced traffic signals can be synchronized to provide a consistent
speed and offer more frequent pedestrian crossings
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e Multimodal connectivity offers more opportunity
for physical exercise resulting in healthier
communities.

DRAWBACKS

e Challenging to increase connectivity in built
neighborhoods

e May increase local automobile traffic in some
neighborhoods, increasing concerns of intrusive
traffic and making it challenging to connect to ex-
isting neighborhoods

® Increase in streets can increase stormwater runoff
though mitigated with implementation of green
street and stormwater management best practices

FIRST COSTS

Initial costs are comprised of constructing streets
and other multimodal facilities. The initial costs can
be offset by a reduced cost in adding traffic capacity
to existing arterial street system. Ongoing costs in-
clude maintenance of facilities.

LiFecycLE COSTS

Estimated construction cost of new local and collector
streets ranges from $700,000 to $1,200,000 per mile.
Ongoing costs include maintenance and operations.
Lifecycle costs offset by reduced VMT and associated
fuel use, reduce the need to enlarge the existing arte-
rial system, cost of environmental impacts related to
automobile emissions, and reduce the health costs
associated with the resultant increase in physical ac-
tivity.

PROJECTED PERFORMANCE

There is a one-to-one relationship between VMT and
CO, emissions. For every 1 percent reduction in VMT
there is a corresponding 1 percent reduction in CO,
emissions. Increases in residential density, land
use mix, and street connectivity at household and
employment locations reduce per capita levels of
emissions.
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(B) Traditional urban connected network.

Figure 5-22

The conventional hierarchical network (A) channels traffic
from local streets to the arterial street system. In a more
traditional network, a system of parallel connectors (B) pro-
vides multiple and direct routes between origins and destina-
tions. © 2009 Institute of Transportation Engineers, 1099
14th Street, NW, Suite 300 West, Washington, DC 20005-3438
USA, www.ite.org. Used by permission.

Multimodal Network and Connectivity Planning Program
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IMPLEMENTATION SUPPORTS AND CONSTRAINTS

e Community education of the benefits of multimodal connectivity, key to accep-
tance of new connections and a change in the community’s urban planning para-
digm

e Multimodal connectivity begins with communitywide policy at the comprehen-
sive, general, or specific plan level. Adoption of form-based code to replace older
zoning codes provides a mechanism for integrating connectivity, urban form, and
land use.

® As part of a connectivity plan, development of guidelines and standards should
augment a community’s thoroughfare plan, including connectivity guidance at the
collector level, to ensure proper implementation.

e Adoption of a connectivity performance standard, a “connectivity index” for
example, provides a means of assessing plans and development proposals.

® Pedestrian- and bicycle-only connections can offset lack of street connectivity.

e Coordinate with regional transportation planning to help communities meet
legislated reductions in GHG emissions.

REPORTS AND STUDIES

e U.S. Environmental Protection Agency, Development, Community, and
Environment Division. Our Built and Natural Environments: A Technical Review of
the Interactions between Land Use, Transportation, and Environmental Quality.
EPA 231-R-01-002, January 2001.

e Susan Handy, “Smart Growth and the Transportation-Land Use Connection: What
Does the Research Tell Us?” International Regional Science Review 28(2) (2005)
146-167.

® Reid Ewing and Robert Cervero, “Travel and the Built Environment: A Synthesis,”
Transportation Research Record, vol. 1780 (2001), 87-114.

e Lawrence Frank and Co., Inc. A Study of Land Use, Transportation, Air Quality and
Health in King County, WA. Final Report, December 2005.
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Chapter 6

The Energy Shift

Jon Roberts
Director of Building Science, CTG Energetics

Energy Challenges and Opportunities Facing Our Communities

Cheap, abundant energy is the foundation of modern civilization and has fundamentally shaped
and reshaped our communities over time. Understanding how energy molds and transforms the
built environment is an essential starting point for making our communities more sustainable.

Fossil fuel dependence causes some of today's most pressing problems. Energy procurement
disrupts societies and the environment (e.g., the vast mountain-top removal coal mining opera-
tions in the Southeast or oil production in the Gulf of Mexico). Dependence on imported oil pres-
ents significant energy security vulnerability and economic drain. Fossil fuel combustion causes
air pollution, smog, acid rain, and mercury contamination of our waterways. Solid waste byprod-
ucts of coal combustion are very toxic and provide significant threats to communities (e.g., the De-
cember 22, 2008 TVA Kingston Fossil Plant ash spill which released 1.1 billion gallons of coal fly
ash slurry into surrounding communities). The biggest challenge is the massive greenhouse gas
emissions that are leading us on an irreversible experiment in global warming.

Figure 6-1
Commercial Energy consumed by commercial
buildings, residential buildings,
and transportation account for
nearly 70 percent of the 2008 U.S.
total end-use energy consumption.
U.S. Energy Information Agency,
Annual Energy Review 2008 Report
No. DOE/EIA-0384(2008). June
26, 2009.
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Buildings and transportation are two of the nation's largest energy consum-
ers, as shown in the following figure. Nearly two-thirds of the nation's energy is
consumed by buildings and transportation, and thus significantly influenced by the
shape and structure of our communities.

Changes in the way we build, renovate, plan, and operate our communities
can have tremendous impacts on local and national energy consumption. This is
increasingly recognized in energy and community policy. There is a nascent shift
toward more sustainable land use practices,' changes in community design and
transportation infrastructure to promote walkable neighborhoods and mass-trans-
portation, dramatic improvements in building efficiency,? a shift toward green build-
ings, and growing use of renewable energy and smart grids. With a strong collective
effort, it is very possible that we will witness a significant change in our buildings,
communities, and energy infrastructure that will once again transform our commu-
nities and help address our pressing environmental challenges.

This section examines opportunities to rethink our buildings, communities,
and design processes to help achieve significantly more sustainable and less ener-
gy-intensive communities.

Prepare the Team

Developing a sustainable energy system is an inherently interdisciplinary task,
reflecting the many users and uses of energy. There are six primary stakeholder
groups that should be involved in the development of a sustainable energy plan:
personnel involved in the various stages of building design and operation
personnel involved in transportation planning and management

the planning community

energy utilities and providers

regulatory agencies

2B e

energy users

All major stakeholder groups need to be represented in the process.

Building Lifecycle Stakeholders

Buildings are one of the largest energy users and must be a key element of any sus-
tainable energy plan. Building energy efficiency and renewable energy programs
typically focus on the design phase of new buildings. While the design and tech-
nological features required to achieve high-performing building are important and
merit significant attention, by the time a building reaches the design phase, many
of the key building design features have already been made (or limited) during the
planning, permitting, and entitlement processes. This is particularly relevant for
larger development projects. Buildings endure for decades and sometimes centuries,
and must adapt to ever-changing context (people, uses, policy, environment, and so
forth), so it's critical to address the entire building lifecycle. Failure to do so presents
a significant barrier to realizing energy-efficient buildings that perform over the
long term.
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Figure 6-2

[0} Buildings revolve through nine distinct
lifecycle stages, with different stake-
holders and decisions at each stage.
Jon Roberts, CTG Energetics, Inc.

Buildings revolve through nine distinct stages, as shown in Figure 6-2. Each
stage of the building lifecycle involves different personnel and priorities. Further-
more, the policy, regulatory, market, technological, and environmental context is
continuously changing.

Stakeholders from each phase of the building lifecycle should be engaged
in the team. An important (but often overlooked) stakeholder is the building
owner:

Owners provide the main motivation for low-energy buildings. The owner
was the driving force in each case. Each owner set the goals and made
decisions to keep the project on track. The architects and engineers strived
to meet the goals of the building owners, which resulted in the whole-
building design process.®
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TRANSPORTATION STAKEHOLDERS

Transportation represents nearly one-third of the nation's energy use. Preliminary
data from the California Energy Commission indicates that for a typical office build-
ing, 50 percent more energy is spent transporting workers to and from the building
than is consumed by the building. Any sustainable community energy plan must be
closely integrated with a sustainable transportation plan and associated stakeholders.

PLANNING AND ENTITLEMENT

Planning decisions shape the character of communities and development. Many
important decisions that fundamentally impact transportation and building energy
use occur at the planning level. Planning is one area where cities and communities
have significant leverage.

ENERGY UTILITIES AND PROVIDERS

Utilities are a key stakeholder and potential partner that can help the team tie into
existing energy initiatives, funding sources, incentives, and other relevant programs.

POLICY-MAKERS AND REGULATORS

Policy-makers, government agencies, and regulatory bodies carry the “sticks"” to
drive high-performing building development. They set and enforce codes and poli-
cies that building developers and designers must comply with. Two energy-related
policy-makers that should be engaged are the public utilities commission (PUC) and
the state energy office.

The PUC is a state agency tasked with regulating utilities. It governs utility
tariffs and rates, often administers “public goods charges” and other utility sur-
charges that are used for various projects (including energy efficiency and renew-
able energy), enables net metering, may run various energy efficiency, demand
response, and other incentive programs. The PUC may not necessarily be a direct
participant in local energy planning activities, but local energy planning will cer-
tainly need to be aware of and leverage existing PUC efforts.

State energy offices provide a variety of services, including helping develop
statewide energy policy, conduct energy research, coordinate incentive programs,
and so forth. Sustainable energy planning should coordinate with the state energy
office and leverage statewide efforts to the greatest extent possible. In many cases,
the state energy office can serve as an excellent resource.

ENERGY USERS

Sustainable energy use is ultimately in the hands of individual citizens and energy
users who make thousands of day-to-day decisions on how energy is used. It is es-
sential that this group be involved.

Prepare the Tools

Community-level energy planning typically uses a diverse range of tools, from
simple spreadsheets to integrated energy master-planning tools. Due to the unique
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conditions and requirements of each community, spreadsheet tools in the hands

of experienced energy planners and consultants are one of the most popular tools
used to tabulate existing energy use across the community and project future en-
ergy use for different scenarios. A few of the more commonly used energy analysis
tools/tool categories are summarized below. Refer to the DOE's Building Energy
Software Tools Directory* for a comprehensive list of analysis tools.

SYSTEMS ENERGY AND SUSTAINABILITY ANALYSIS TOOLS

A "systems" model, a powerful tool for developing a sustainable energy plan, helps
teams explore the complex and interdependent relationships between energy, sus-

tainability, and the economy. Using a systems approach to sustainable energy plan-
ning can help identify and analyze savings and synergies

A number of holistic, systems-based analysis tools use integrated sustainabil-
ity analysis emerging on the market. Each tool typically targets differing audiences
and has differing levels of detail. Two examples of these types of tools are briefly
described below.

One integrated systems-based analysis tool is CTG Energetic, Inc.'s Sustain-
able Communities Model (SCM), ®* which embodies a holistic, quantitative, systems-
based analysis approach to sustainability auditing and analysis. The SCM quanti-
fies total environmental impacts (including energy use, water use, greenhouse gas
emissions, air pollution emissions, stormwater, transportation impacts, solid waste,
and other factors) allowing communities to optimize planning and design decisions
that result in the greatest environmental benefit for the least cost. This enables a
project’s design team to “connect” each specialty's detailed analyses together to
explore and optimize environmental impacts that cross disciplinary boundaries.
The SCM is scalable over a wide range of community sizes, and can been applied
to “communities” ranging from municipalities, to large master-planned develop-
ments/redevelopments, to academic and corporate campuses, down to individual
buildings.

PLACE?S® (PLAnning for Community Energy, Economic and Environmental Sus-
tainability) is a smart-growth planning tool jointly funded by the state energy offic-
es of California, Oregon, and Washington. It integrates focused public participation,
community development and design, and computer-assisted quantification tools
(GIS) to help communities produce plans that retain dollars in the local economy,
save energy, attract jobs and development, reduce pollution and traffic congestion,
and conserve open space.

BUILDING ENERGY SIMULATION SOFTWARE

Buildings are complex, and estimating the energy impacts of different policy or
design measures requires the use of detailed building energy simulation software.
These programs perform detailed simulations of building energy performance
throughout the year, accounting for hourly weather and climatic data, building en-
velope measures, occupancy and equipment schedules, thermostat set points, and
equipment efficiencies. Utility incentive programs, energy code developers, and
project designers all use building simulation software. The team may wish to use
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Figure 6-3

The Subdivision Energy Analysis Tool
can analyze energy impacts for differ-
ent neighborhood and street layouts.
Jon Roberts

building energy models that include: identifying the most effective energy-efficien-
cy measures applicable to the local context; developing detailed savings estimates
for city- or community-owned buildings; and developing incentive programs. The
DOE's Building Energy Software Directory provides a comprehensive list of tools.”

SUBDIVISION ENERGY ANALYSIS TOOL

Another potentially useful tool for planning-level energy analysis is the Subdivision
Energy Analysis Tool (SEAT), which has been developed by the National Renew-
able Energy Laboratory with funding from the California Energy Commission. This
tool analyzes the energy impacts of street orientation and neighborhood pattern on
building energy use, solar energy generation, solar water heating potential, and a
variety of building energy-efficiency measures for single-family housing. This is a
relatively simple and easy-to-use program.

RENEWABLE ENERGY ANALYSIS TOOLS

There are numerous tools for analyzing renewable energy systems. The DOE's
Building Energy Software Directory provides a comprehensive list of tools.” Some of
the more popular tools include:

® PV Watts, an online tool for analyzing solar PV systems developed by the Nation-
al Renewable Energy Lab (NREL) and Sandia National Lab
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® NREL's online Renewable Energy Atlas, which provides renewable energy re-
source data for the United States

® RetScreen, a renewable energy and energy-efficiency screening tool

GREEN BUILDING RATING PROGRAMS

Another class of “tools” is the many green building rating programs on the mar-
ket. These provide a structured framework for projects to implement best practices
across a range of sustainability categories. The most widely used program in the
United States is the U.S. Green Building Council's Leadership in Energy and Envi-
ronmental Design (LEED).® Many communities provide incentives (e.g., tax credits,
expedited permitting) for projects achieving a certain rating, requiring projects to
achieve specific system ratings, or developing local green building programs.

POLICY AND REGULATORY TOOLS

In addition to analysis tools, there are a variety of regulatory, code, and legal tools
that communities can use in their energy plans.

INCORPORATE ENERGY AND CLIMATE ISSUES INTO THE PLANNING AND
ENTITLEMENT PROCESSES

California has taken the lead on incorporating energy and climate change issues
into its planning processes. Municipalities, project designers, and others are using
the California Environmental Quality Act (CEQA) to account for energy-related
greenhouse gas emissions in general plan updates, specific plans, and related plan-
ning and entitlement processes.’

MUNICIPAL ENERGY-EFFICIENCY AND RENEWABLE ENERGY FUNDING
PROGRAMS THROUGH TAX ASSESSMENTS (AB 811 FUNDING DISTRICTS)

In 2008, California enacted Assembly Bill 811, which:

"authorizes the legislative body of any city, as defined, to determine that it
would be convenient and advantageous to designate an area within which
authorized city officials and free and willing property owners may enter
into contractual assessments and make arrangements to finance public
improvements to specified lots or parcels under certain circumstances.”

Municipalities can create special funding districts in which property owners
can finance energy-efficiency and renewable energy projects through land-secured
loans that are paid back through assessments on tax bills. The assessment is passed
on to subsequent property owners until the loan is paid off. This requires minimal
local government investment.

BUILDING ENERGY CODES AND GREEN BUILDING CODES

Building energy codes are a very significant tool that cities and municipalities
can use to assure a minimum standard for building efficiency. Energy codes are
typically developed at the state level. For example, California's Title 24 Building
Energy Code is one of the most stringent building codes in the United States. It is

The Energy Shift
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on a three-year update cycle, with the goal of continually increasing base energy
efficiency. However, cities and other jurisdictions can implement more stringent
energy codes. One example is San Francisco, which adopted its green building or-
dinance in 2008. One of the requirements includes more stringent building energy-
efficiency standards than the State's energy code, which is permitted by California
law. Cities across the nation are increasingly instituting green building codes. A
detailed list of California green building ordinances can be found online.!°

RENEWABLE ENERGY ORDINANCES

Municipalities can pass a variety of ordinances that can promote and enable various
renewable energy systems. A few examples include:

® California Property Tax Exemption for Solar Energy Equipment

Section 73 of the California Revenue and Taxation Code exempts from property
taxes the value of solar energy equipment.

® California Solar Rights Act

Section 714 of the California Civil Code was enacted in 1978 to ensure that any
covenant, restriction, or condition contained in any deed or other contractual
restriction, which affects the sale or value of real property, does not limit the
installation or use of a solar energy system.

® Solar Easement Law

California Civil Code Sections 801 and 801.5 provide for easements to ensure
the right to receive sunlight for any solar energy system. Please note that an
easement must be in place before a request can be made to address obstacles to
sunlight.

® (California Solar Shade Control Act

California Public Resource Code Sections 25980-25986 provide limited
protections against shading from vegetation on adjacent properties.

Prepare the Place

Creating a sustainable energy plan first necessitates the development of a detailed
energy and/or greenhouse gas inventory. This establishes the community's baseline
energy use and/or greenhouse gas emission data and should provide a compre-
hensive baseline of energy and emissions data for buildings, transportation, solid
waste, and other sectors. Some communities collect data on urban forests (urban
forests sequester carbon, and can help reduce urban heat island effects, with mea-
sured air-conditioning savings of up to 25 percent), embodied energy in water and
wastewater, and so forth. This will form the foundation from which the strategic
plan will be developed, and which performance toward meeting strategic plan
updates can be tracked. Many municipal greenhouse gas inventories are online.!!
The inventory often represents a significant investment in time and money, requir-
ing the gathering of significant amounts of data that have not typically been ag-
gregated before. Many cities subcontract this to qualified consultants. The costs for
greenhouse gas inventories vary significantly with community size, and the quality
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of data that a city has. Many resources are available to assist in the development of
energy and greenhouse gas inventories, a few include:

® JCLEI—Local Governments for Sustainability www.iclei.org/

® [ocal Government Operations Protocol developed by the California Air Resourc-
es Board, the California Climate Action Registry, the Climate Registry, and ICLEI,
www.arb.ca.gov/cc/protocols/localgov/pubs/pubs.htm

In addition to the basic energy/greenhouse gas inventory, communities may
want to inventory and track other key energy metrics. For example, San Francisco
has developed an interactive “Solar Map" which tracks PV installations.'? This
serves to document and track PV installations and progress toward annual renew-
able energy goals.

In addition to the consumption and emission data obtained from the inventory,
communities should collect a variety of contextual data. This includes the sources of
their electricity (e.g., percent of power derived from coal, natural gas, nuclear power,
renewables, and so forth) and associated emission factors. This data is typically avail-
able from the energy utilities and/or state energy offices. The EPA's egrid database!®
also contains this data at various levels of aggregation. For example, power plant
thermal losses typically represent up to 65 to 70 percent of the total initial input (pri-
mary) energy. Furthermore, significant amounts of water are often required for en-
ergy production, and fly ash must be landfilled or otherwise disposed of. Transmission
and distribution losses are typically around 5 to 10 percent. Only a small fraction of
the initial input energy makes it to the meter in the form of electricity.

Information on solid waste disposal facilities is needed to estimate solid
waste energy use (transportation energy used to collect and dispose of solid waste),
greenhouse gas emissions from the various disposal methods, and potentials for
energy recovery from solid waste (options include landfill gas capture, traditional
thermal waste-to-energy conversion systems, and a variety of newer small-scale
waste-to-energy systems).

If the community desires to assess the embodied energy use in water, then
the city will have to investigate the sources and energy contents of its water. This
water-energy-carbon nexus is a focus of growing interest, and data is becoming in-
creasingly available. However, some investigative work may be required.

Finally, normalization data such as population statistics, building area, and
the like are useful for calculating energy use indices such as energy use per person,
energy use per acre, energy intensity per building square footage, and so forth.

Prepare the People

Developers, financiers, architects, engineers, builders, operators, tenants, portfolio
managers, and homeowners influence building energy use. Transportation stake-
holders include commuters, transportation engineers, consultants, civil engineers,
planners, transportation departments, and government agencies. Planners, utilities,
policy-makers, regulators, and other government bodies all play a very important
role in both buildings and transportation.

However, many of these people do not recognize how their roles, decisions, and
actions influence community energy use. In order to inform stakeholders and develop
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participants in the sustainable energy planning process, first communicate some of
the key energy use data obtained from the baseline inventory, why energy is impor-
tant, and a vision for a sustainable energy future. Place into context and clearly com-
municate all three in terms that the general community can readily relate to.

One effective method for educating a community and developing local lead-
ership, creating an energy/sustainability task force composed of citizens and ex-
perts within the community, helps in the development of recommendations for an
energy/sustainability plan. The task force's recommendations, as well as grassroots
interest and input that the task force engendered, can build a foundation for a
follow-up committee to develop a more formal community energy policy, and other
groups to help implement portions of the plan. This can be an effective way to in-
crease grassroots support.

Develop Goals, Objectives, and Periormance Metrics

Once the community energy and/or greenhouse gas inventory data is available, the
city will want to benchmark, or compare its performance against other communi-
ties. Metrics include total energy use, energy use per person, energy use per acre,
and sectoral energy use (e.g., residential commercial, industrial, transportation,
and so forth). If the energy inventory data has sufficient spatial data, energy use
versus average building vintage, single-family verses multifamily, and the like can
be examined to help identify trends and opportunities. The Commercial Buildings
Energy Consumption Survey,' The Energy Star Building Portfolio Manager,'® the
California Building Energy Reference Tool (CalArch),'® and a growing number of
publically available energy/climate/sustainability inventories all provide excellent
benchmarking data.

Upon understanding a community’s overall energy consumption, the commu-
nity can begin developing realistic and actionable goals and objectives for its ener-
gy plan. There are three pathways that communities are taking to establish energy
goals, each with strengths and weaknesses. Approaches include setting energy
intensity goals (e.g., average communitywide energy use per person) and establish-
ing absolute energy goals, such as reducing total communitywide energy use by 15
percent below current energy use. A third approach is setting sectoral energy goals
(e.g., all new residential buildings should be zero-net energy, or vehicle miles trav-
eled should be reduced by 10 percent). In many cases, communities select multiple
types of goals.

Develop the Strategic Plan

The three approaches typically used for developing a strategic energy plan consist
of developing the strategic plan using in-house personnel, hiring consultants to de-
velop the plan, or using a community-based task force, committee, or similar group
of stakeholders who are charged with generating the plan or developing recom-
mendations for the plan. In many cases, a combination of approaches is taken. For
example, the City of Claremont, California, used a series of citizen/stakeholder task
forces to develop a sustainability action plan (a strategic plan) that was presented to
the city council and voted on. The task forces included personnel from the utilities,
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local universities, schools, citizens, and practitioners. Although it is typically more
time-consuming and can require significant guidance, using a stakeholder/citizen
task force to develop a strategic energy plan can stimulate significant creativity and
help generate the needed grassroots support and buy-in.

Develop the Action Plan

A sustainable energy action plan can be developed using similar approaches out-
lined for the strategic energy plan. The action plan typically requires more specific
technical expertise and analysis to estimate the costs, savings, and environmental
impacts of various energy-efficiency and renewable energy measures. Specific re-
quirements for government and utility incentive programs require expert guidance,
so energy action plans are often developed with input from experienced profession-
als who have a strong background in energy analysis and policy. These resources
may be available in-house, or outsourced. Many larger cities create a position to
coordinate energy and sustainability issues. This position often coordinates a group
of consultants to help develop the action plan. The City of Claremont used citizen/
stakeholder task forces to develop the strategic plan with components of an action
plan, and then hired consultants to develop a more detailed energy action plan
which included more specific technical analysis and data collection that were not
feasible for a volunteer task force to accomplish.

The budgets for developing an energy action plan are highly variable, de-
pending on the size of the community, depth and scope of the plan, and supporting
data that the community already has available to feed the plan. At the lower end
of the scale, a smaller city may be able to develop a reasonable energy action plan
using partial planning staff time and an experienced, focused, well-guided citizen

The Energy Shift

Developing a strategic plan requires
iterative input from key stakeholders.
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stakeholder task force doing most of the plan development. Outsourced energy
action plans range anywhere from $50,000 to $300,000 or more, depending on the
scope and size.

Implement the Action Plan

Typical energy action plans incorporate a wide range of measures. Some measures
are quickly and easily implementable at minimal costs. Examples include establish-
ing noncontroversial policies that promote energy efficiency and renewable energy
(e.g., reducing or waiving permitting fees for efficiency and renewable energy
projects; eliminating or rewriting ordinances that discourage solar energy). Other
measures can be quickly implemented, but have costs. Still others are longer-term
measures, or measures that require significant capital costs. Implementing an action
plan requires grouping and prioritizing the measures, and then systematically pur-
suing the measures on a logical timeline.

Implementing the action plan and providing accountability for its fulfill-
ment constitutes a critical personnel role. Some municipalities hire full-time staff
to oversee energy and sustainability issues. Others establish a standing committee
or board to implement the energy action plan. For example, the City of Claremont
established a standing committee staffed by citizens to oversee and implement its
sustainability action plan. They also established a nonprofit organization called “Go
Green"” that would take the lead on many of the action items that are important
for the community at large, but are outside the normal purview of city operations.
The nonprofit organization taps into different funding opportunities and leverages
a greater amount of community involvement in its various programs than the city's
formal sustainability committee would be able to generate.

Many innovative possibilities exist for implementing the energy action plan.
For example, the City of Colorado Springs has implemented a citywide building
energy auditing program as part of its energy action plan. The city is planning to
use an energy consulting firm to train college students to conduct energy audits,
and provide the necessary technical guidance, support, and quality control. This
program is being implemented in conjunction with the municipal utility, a local col-
lege, and contracted consultant.

Ongoing monitoring, verifying, assessing, and evaluating the performance
of the energy action plan are critical. For long-term effectiveness and durability,
these activities should be “institutionalized” in the city's policy and practice, and
sufficient time and budget provided. The American Recovery and Reinvestment
Act has developed a detailed reporting protocol to track performance of stimulus
money funding. This includes guidance on estimating job creation, energy sav-
ings reporting, and the like. Many municipalities will likely be familiar with this
reporting template, which can be used for ongoing reporting for the entire energy
action plan.
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ACTION |lliny-

AWARENESS FOR COMMUNITIES ABOUT
THE ENVIRONMENT

Cyane Dandridge
Executive Director, Strategic Energy Innovations

INTERVENTION TYPE: PROGRAM

Description

Strategic Energy Innovations’ Awareness for Communities about the Environment
(ACE) program educates participants about environmental issues and provides a
comprehensive training in various energy-efficiency, alternative energy, and weath-
erization techniques. ACE-trained individuals have worked in small businesses,
educational institutions, senior facilities, and residences to help reduce energy use
and energy costs. Participants conduct building assessments and energy audits,
develop reports with recommendations for energy savings, and assist clients in
accessing no- to low-cost energy-efficiency retrofits. ACE brings information and
enthusiasm to the community, initiating awareness and behavioral changes that
help residents live more sustainable lives. Two separate initiatives encompassed
by the ACE program are the Green Workforce Internship (GWI) program for Workforce
Investment Act (WIA)-eligible individuals, contractors, and/or dislocated workers;
and eco-auditing.

SUPPORT GOALS AND OBJECTIVES

The ACE program was devised to help today’s young adults become tomorrow’s
environmental leaders. The program targets diverse ethnic and socioeconomic
populations to provide them with the skills, experience, ethics, and vision to see
themselves as innovators and stewards of their environment. ACE stimulates envi-
ronmental education and awareness while increasing access to and procurement of
jobs in the green workforce, linking participants to service-learning projects, intern-
ships, and long-term employment. ACE strives to create a community that is more
energy efficient while promoting economic stability and environmental education.

PERFORMANCE CHARACTERISTICS
The ACE program believes that a comprehensive training program must include ser-
vice learning:

e GWI participants are provided training in energy-efficiency, solar, and
weatherization concepts, in addition to public speaking and communication
through career coaching. Eco-audit participants are also taught auditing
techniques, as well as sustainable living.
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e GWI participants engage in hands-on experience through placement in
internships with energy-efficiency and weatherization contractors. Those involved
receive a stipend for participating. Eco-auditors share their knowledge with
business owners, senior citizens, schools, parents, and community members
through energy audits and sustainability fairs.

POTENTIAL SYNERGISM

ACE connects participants with college interns, local businesses, elders, contrac-
tors, utilities, and community and industry leaders. The program provides learning
experience to participants, reduces greenhouse gas emissions in the surrounding
area, and encourages an eco-friendly community. Through GWI and eco-audit initia-
tives, participants serve as energy-efficiency and weatherization contractors or au-
ditors for the community at no or low cost.

IMPLEMENTATION TIME

It takes six to nine months to plan for the following:

® Acquire grants for GWI-only stipends

e Train participants as energy-efficiency contractors or eco-auditors

® Acquire service-learning/internship and placement for participants with industry
partners

® Analyze and summarize report findings

BENEFITS
e Creates energy professionals with experience in energy efficiency and surveying
® Brings diverse voices to media by enlisting students in environmental journalism

e Decreases electricity expenses in senior affordable housing, businesses, and resi-
dences

e Strengthens community relationships by forming collaborative partnerships
between students, senior citizens, homeowners, and small business owners;
and provides the public with information about energy conservation and tech-
nologies

e Improves academic learning, environmental ethics, and civic responsibility

@ Increases job readiness, marketable skills, critical communication skills, and
professional skills gained by working with business owners

DRAWBACKS

e The GWI program’s target population is low-income, unemployed, or at-risk
individuals, all maintaining different levels of education and experience.

e Transportation must be arranged for participants who do not have personal
transportation.
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FIRST COSTS

For GWI, the estimated cost is $3,000 per participant for a minimum of ten partici-
pants, not including a stipend. For eco-audit participants, the cost exists only for
training purposes.

e Number of participants and infrastructure to set up placement in internships
e Stipends provided for those participating in the GWI program
e Administration costs to train, mentor, and oversee participants

LiFecycLE CoSTS
® Decrease in home retrofit and home utility costs
® Decrease in community unemployment rate

ESTIMATED QUANTITATIVE PERFORMANCE
Ten out of the fifteen youth participating in the GWI pilot program were offered

long-term employment with energy-efficiency contractors, and all described the

experience as “life-enriching.” More than 5oo students have been trained as
eco-auditors.

Figure 6-5

Green Workforce Internship Program:
An intern from the GWI program uses
safety precautions when cleaning out
and replacing old insulation from an
attic. Cyane Dandridge
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IMPLEMENTATION SUPPORTS AND CONSTRAINTS

e Green workforce and environmental education are
burgeoning industries in today’s society.

® Acquiring placements and/or stipends might
be difficult, depending on participants’ and the
community’s interest.

INFORMATIONAL SOURCES

® Green Jobs, Clean Energy Workforce Training: www.
energy.ca.gov/greenjobs/index.html

e Department of Labor's WIA webpage: www.doleta.gov/
usworkforce/wia/

e Wallenstein, Sandy (Strategic Energy Innovations).
Climate Protection Curriculum: Working with Teachers.
2009

REPORTS AND STUDIES

e Case studies can be found at www.seiinc.org/1175-
summer-green-workforce-program.html.

e Evaluation report of ACE programs: Skumatz PhD,
Lisa A., D’Sourza, Dana, Skumatz Economic Research
Associated, Inc. Evaluation of Indirect Effects of Four
Student-Oriented “Green” GHG-Reductions Programs.
2008.
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Eco-auditors examine a private busi-
ness’s lighting for retrofits. Annie
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ACTION il
HOUSING ENERGY PROGRAM

Cyane Dandridge
Executive Director, Strategic Energy Innovations

INTERVENTION TYPE: PROGRAM

Description

Strategic Energy Innovations’ Housing Energy Program (HEP) was developed to

address barriers to improving energy and environmental performance of existing

multifamily housing in the affordable housing sector. Many owners of affordable

homes are interested in increasing the energy and environmental performance of

their homes, but find it difficult to secure the necessary financing and technical Figure 6.7

expertise. These difficulties—which are applicable to multifamily housing—in- Green Demonstration Program: Harvey

clude limited financial resources, staff capacity, housing regulatory issues, and Mudd College students view a real-time
budget C\/CIES energy monitor display. Trevor Henley
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SUPPORT GOALS AND OBJECTIVES

The goals of HEP are to provide the necessary technical assistance to increase the en-
ergy efficiency and environmental performance of properties, improve property cash
flow, and provide necessary physical improvements. These goals—combined with
property owners’ efforts to improve and preserve aging properties—link retrofit efforts
with utilities and local government program offerings to leverage additional resources.

CONCEPTUAL STRATEGY

Improve access to technical and financial resources by providing comprehensive
technical assistance and decision-making information to owners of affordable hous-
ing. Increasing the ability of property owners to manage energy-efficiency efforts,
allows owners to benefit from innovative financing strategies—energy-performance
contracting, bulk purchasing, and streamlined delivery of multiple utilities and local
government programs.

PERFORMANCE CHARACTERISTICS

Electrical savings occur from lighting, appliances, plug-load measures, water and
space heating and cooling retrofits. Gas savings occur from hot-water boilers. Water
savings occur from high-efficiency toilets, faucets, and shower aerators. Energy ef-
ficiency can typically be increased by 20 percent.

POTENTIAL SYNERGISM

The program can be coordinated with traditional utility low-/no-cost programs that
provide typical weatherization measures, water utility district programs, and local
government housing programs. This coordination allows multiple programs to be lev-
eraged and delivered effectively. User-friendly service delivery increases participation
of existing homeowners.

IMPLEMENTATION TIME

HEP implementation takes three years. Improving the energy and environmental
performance of existing affordable housing requires a long lead time. This allows
properties to work around capacity issues, budget for long-term retrofit costs, and
work through housing regulatory and bureaucratic processes.

BENEFITS

e Improves cash flow of properties and creates financial stability with energy and
water savings

@ Reduces utility costs and housing burdens of low-income residents of affordable
housing

e Improves aging properties through retrofit and rehabilitation, replacing inefficient
equipment with high-efficiency equipment, which in turn reduces maintenance
demands
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® Preserves aging properties, ensuring the continued existence of valuable commu-
nities

DRAWBACKS

e Minimal financial resources available for improving multifamily properties. Individu-
al properties often have inadequate reserves to finance improvements internally.

® Property staff is limited, and technical assistance is often necessary to research,
manage, and lead efforts to improve energy and environmental performance.

FIrsT CosT

e Up-front technical assistance and energy audit costs

e Coordinating multiple, disparate utility and local government programs
e Delivering ongoing, technical assistance throughout project

e Cost of actual energy and environmental saving improvements

There is an estimated cost of at least $50,000 for pilot properties, depending on
local utility resources, identified property needs, and locally available energy ser-
vice providers.

LiFecycLE COSTS

Impacting an entire population of existing properties in a region could improve vari-
able costs through economies of scale, and benefit the community through the abil-
ity to finance energy and environmental equipment and materials.

ESTIMATED QUANTITATIVE PERFORMANCE

Since 2006, the HEP program has made more than 3,000 affordable housing units
in Southern California more energy efficient, saving 2.5 million kWh in electricity,
more than 230,000 therms in gas, and almost 7 million gallons of water.

IMPLEMENTATION SUPPORTS AND CONSTRAINTS

® Existing homeowners need comprehensive technical assistance to research, man-
age, and lead energy and environmental improvement efforts.

e Coordinating existing no-/low-cost utility programs allows leverage of existing re-
sources.

e Overextended property management leads to immediate priority issues; energy
and environmental performance may be viewed as a lower priority.

e Individual properties have inadequate capital reserves to finance energy and
environmental improvements, which leads to requiring outside technical assis-
tance and implementation financing. However, there are a number of supporting
programs and policies from utilities and local governments that incentivize afford-
able housing properties to move forward with efficiency improvements.
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® Because multifamily property owners do not pay the bills for tenant units, they
have no financial incentive to make energy-efficiency improvements.

e The Department of Housing and Urban Development (HUD) provides affordable
housing properties with various programs to assist in financing and give technical
support. Visit the HUD website for more information: www.HUD.gov.

INFORMATIONAL SOURCES

® Program information is available at: www.californiaenergyefficiency.com/
calenergy_old/sce/2547.pdf

REPORTS AND STUDIES

e Stockton Williams, Bringing Home the Benefits of Energy Efficiency to Low-Income
Households: The Case for a National Commitment. Columbia, MD: Enterprise Com-
munity Partners, Inc., 2008. Available at www.practitionerresources.org/cache/
documents/663/66381.pdf (accessed September 2010).

e Matthew Brown and Mark Wolfe, Energy Efficiency in Multi-family Housing: A Pro-
file and Analysis. Washington, DC: Energy Programs Consortium June 2007. Avail-
able at www.energyprograms.org/briefs/o706.pdf (accessed September 2010).

e Kimberly Vermeer, Getting Started with Green Preservation: An Introduction to
Issues and Resources for Greening Existing Affordable Housing. New York: Low
Income Support Corporation (LISC), June 18, 2009. Available at www.lisc.org/con-
tent/publications/detail/8298 (accessed September 2010).

e Green Rehabilitation of Multifamily Rental Properties: A Resource Guide. San Fran-
cisco: Bay Area LISC and Build It Green. Available at www.lisc.org/bay_area/re-
sources/publications_8392/green_10365/index.shtml (accessed September 2010)

e Energy and Affordable Housing in California: Lessons Learned from the Field, San
Francisco: Bay Area LISC, April 2006. Available at www.lisc.org/content/publica-
tions/detail/2181 (accessed September 2010).
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ACTION |lliny-

ENERGY EFFICIENCY AND RENEWABLE ENERGY IN
NEW BUILDING DESIGN
Jeannie Renne-Malone, LEED AP

Director, National Climate and Greenhouse Gas (GHG)
Management, HDR, Inc.

INTERVENTION TYPE: BEST PRACTICE

Description

Commercial and industrial buildings in the United States contribute 45 percent

of our national greenhouse gas emissions. The U.S. Environmental Protection

Agency estimates that over the next 25 years, GHG emissions from buildings

are projected to grow faster than any other sector, with the largest amount of Figure 6.8

emissions from commercial buildings. Starting from the design phase, new Architect Renzo Piano’s design team
buildings present a major opportunity to improve energy efficiency and reduce GHG achieved a LEED Platinum certification

.. I o T . P . for the California Academy of Sciences
emissions. Designing high-performance buildings results in significant economic, building in San Francisco. Daniel D

environmental, and social benefits. There are a number of best practices and nigan
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resources available to create a high-performance building that integrate energy
efficiency and renewable energy. One such resource is the USGBC’s Leadership

in Energy and Environmental Design (LEED) rating system, which has become a
widely used tool for evaluating sustainable design in buildings. Another available
best practice is the federal government’s commitment to leadership in the design,
construction, and operation of high-performance and sustainable buildings.

SUPPORT GOALS AND OBJECTIVES

Renewable energy dramatically lowers pollution emissions, reduces environmen-
tal health risks, and slows the depletion of finite natural resources. The ability to
find out how, why, and where energy is being used in a building is fundamental to
integrated design, and to meeting short- and long-term goals of reducing energy
consumption, lowering costs, and the associated benefits to society in terms of im-
proved public health, lowering air contaminants, and reducing GHG emissions.

PERFORMANCE CHARACTERISTICS

There are numerous opportunities to incorporate renewable energy and energy-
efficiency technologies into building envelope and systems, including geothermal
heat, photovoltaic solar panels, transpired solar collectors, passive solar, wind tur-
bines, small hydro, biodiesel fuel for backup generators, underfloor air distribution,
well-designed energy-saving mechanical and control systems, efficient lighting, and
others. It is important to have access to renewable energy resource data in order to
best design the building using the most feasible renewable energy technologies.
Intensive commissioning is another important component of the high-performance
building design process.

POTENTIAL SYNERGISM

Designing high-performance buildings and integrating renewable energy into the
building design should be coordinated with sustainable community planning. Inte-
grated planning and development can promote energy efficiency, water and energy
conservation, alternative transportation, and renewable energy generation.

IMPLEMENTATION TIME
Designing a high-performance building can save time by ensuring close-knit team
integration and can streamline the design and construction process.

BENEFITS

Designing high-performance buildings result in significant economic, environmen-
tal, and social benefits. High-performance buildings and integrating renewable
energy technologies into building design can significantly reduce local air contami-
nants and GHG emissions by reducing the amount of energy consumed in build-
ings that is traditionally generated from the burning of fossil fuels. Other benefits
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include decreased capital and maintenance costs, reduced environmental impact,
improved indoor air quality, increased occupancy comfort and health, and improved
employee productivity.

DRAWBACKS

Initial support for designing a high-performance building may be difficult to obtain,
unless the long-term benefits can be quantified, and if the up-front capital costs can

be justified.

FIRsT CosT
Up-front capital costs may increase overall cost of building, but many energy-effi-

ciency and renewable energy products pay for themselves quickly. In addition, it is
important to incorporate not only the economic costs and benefits into the financial

evaluation, but also the environmental and social costs and benefits, which may
greatly improve the return on investment. Databases of federal, state, local, and

utility incentives and policies for renewable energy and energy efficiency can be

found at www.dsireusa.org.

LiFecycLE COSTS

Given that high-performance buildings cost less to operate and maintain, the life-

cycle costs are considerably lower than those of a traditional building.

Figure 6-9

The 12-story Banner Bank building,
designed by HDR, Inc. and certified as
a LEED Core and Shell Platinum rat-
ing, uses 40 percent less energy than
a typical mid-rise office building. The
building recycles 100 percent of the
graywater (water from lavatory sinks
and showers) on-site, plus stormwater
from 7 acres of adjoining streets and
sidewalks, and recycles 100 percent of
the graywater. Jeannie Renne-Malone,
HDR, Inc.
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ESTIMATED QUANTITATIVE PERFORMANCE
® GHG emissions

e Building energy use

@ Building water use

e Solid sanitary waste

e Occupant turnover rate

e Building maintenance requests
® Recycled materials

e Total storm sewer output

® Renewable energy installed

IMPLEMENTATION SUPPORTS AND CONSTRAINTS

One of the primary challenges to the design and implementation of a high-perfor-
mance building is the initial support obtained from the key stakeholders and project
team. It is important to quantify the long-term benefits of a high-efficiency building
as early as possible in the project cycle.

INFORMATIONAL SOURCES

e U.S. Department of Energy’s Net Zero Energy Commercial Building Initiative wwwa.
eere.energy.gov/buildings/commercial_initiative/design.html

e Lessons Learned from Case Studies of 6 High Performance Buildings www.nrel.
gov/docs/fyo6osti/37542.pdf

e Architecture 2030 www.architecture2030.0rg/news/news.php

REPORTS AND STUDIES
Architecture 2030 Case Studies:
e www.architecture2030.0rg/current_situation/case_studies.php

e HDR Banner Bank Building: www.hdrinc.com/13/38/1/default.
aspx?projectiD=406
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Chapter 7

Figure 7-1

These two plans compare
the Griffin Park TND
master plan before (left)
and after (right) the ap-
plication of light imprint
engineering. On the light
imprint TND master plan
(right), note the added
green space in the rain
gardens and the reduc-
tion in the size of storm-
water detention ponds.
Duany Plater-Zyberk and
Company, Charlotte, NC

Stormwater Management—Light Imprint Development

Thomas E. Low, AlA, AICP, CNU-A, LEED
Nora M. Black, Associate AIA, CNU-A
Guy Pearlman, RLA, CNU-A

Monica Carney-Holmes, AICP, CNU-A
DPZ Charlotte Architects and Town Planners

Challenges and Solutions for Sustainable Stormwater Management

Stormwater management is a challenge in any populated area. As land adjacent to cities,
towns, and villages is developed, impervious surfaces contribute to the quantity and the rate
of flow of runoff. Older developments with decaying infrastructure must be retrofitted to
handle increasing amounts of stormwater without exceeding the budgets of municipalities
for stormwater management. Much of what has been written on stormwater management is
based on low-impact development, designed for conventional single-family, multifamily, and
commercial developments as opposed to integrating natural drainage within compact, walk-
able, connected communities.

Manmade infrastructure and buildings may significantly change and cause stress to the
equilibrium of the ecosystem by modifying the water balance and contaminating the water and
soil. Impervious surfaces that receive precipitation affect the natural hydrological cycle by (a)
reducing recharge of the aquifer by redirecting significant portions to stormwater management
facilities, (b) increasing evaporation from impervious surfaces, and (c) polluting water that infil-
trates the soil. Lawn nutrients, urban pesticides, rooftop runoff, first flush of stormwater, heavy
metal contaminates, suspended sediments, and biological material contaminates are additional
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problems attributed to urbanization. The resulting impact is ecosystem deterioration
and declining biodiversity.

The degree of impairment on a local scale (block and building) is proportional
to the urbanization intensity and the built infrastructure. In general, rural areas may
have less impact on watersheds compared to urban core areas. On both the neigh-
borhood and regional scale, however, the impact on the entire watershed depends
on the integral effect of the urban zones comprising a human settlement within the
watershed boundaries. Thus, the effect will be cumulative, and while highly urban-
ized areas will have a greater impact on a local scale, on a regional scale the impact
will be less severe compared to sprawl development patterns.

Conventional Stormwater Management Strategies

CONVENTIONAL GREEN URBANISM

Green Urbanism emphasizes an increased amount of open space within a site, usu-
ally 60 percent or more per project. In Green Urbanism, greenway fingers serve as
organizing spines, and stormwater filtration mechanisms are placed outside of and
around these green spaces. Green Urbanism developments often compromise social
and community connectivity, and reserve significant open space that reduces devel-
opable land. The project may not be economically viable.

CONVENTIONAL LOW-IMPACT DEVELOPMENT

Low-impact development (LID), with origins in conventional auto-centric suburban
development, attempts to manage stormwater quality by using both on-site design
techniques and best management practices (see below). Well-intentioned munici-
palities adopt the approach without understanding the conflict between stormwater
management tools and sustainable community design. Attempts to make conven-
tional suburban developments environmentally friendly ignore the larger issues of
exhaust pollution and congestion. Finally, many standards and practices of LID in-
volve lot-based solutions, rather than block- or neighborhood-based, which increase
the need for large lots.

CONVENTIONAL BEST MANAGEMENT PRACTICES

Best management practices (BMPs) focus on engineering rather than planning and
design. Though the Environmental Protection Agency proposes using BMPs for
stormwater management, their mechanical characteristics are not always successful.
Furthermore, compact development suffers when BMPs result in detention areas in
front of or beside buildings that interrupt social connectivity and interfere with the
customers’ access to goods, services, and public transit.

Light Imprint—A Model for Comprehensive Sustainability

Light imprint stormwater management can be used to:

® Form strategies for sustainability and pedestrian-oriented design in an economi-
cal way

® Change the mindset of a community from a conventional suburban development
model to one of a New Urban and traditional neighborhood model
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® Reduce costs associated with conventional engineering practices

® Provide an organizational framework to complement and expand the effective-
ness of Leadership in Energy Efficient Design for Neighborhood Development
(LEED-ND).

Light imprint complements other land planning approaches, including con-
ventional suburban development, low-impact development, BMPs, the SmartCode,*
sustainable sites, and the Environmental Protection Agency's Smart Growth and
Choice Neighborhoods Initiatives.

When considering sustainable economic models, light imprint employs differ-
ent tools in each transect zone (T zone) unlike other development strategies. Light
imprint offers context-sensitive design solutions that work together at the communi-
ty level. According to Georgio Tachiev, Ph.D., an environmental engineer at Florida
International University, light imprint reduces infrastructure on the neighborhood
scale in terms of roads, public works, and facilities. On the block scale, the imple-
mentation of light imprint methods results in reduced building footprint and storm-
water runoff. The application of additional light imprint techniques at the individual
lot and building scale increase the level of sustainability.

For example, light imprint strategies for the Griffin Park project include the
introduction of tools for stormwater storage, channelization, filtration, and paving
options including:

Introduction of an underground stormwater storage system

Reduction of the amount and length of pipe required

Reduction in the number of stormwater inlets

Use of pervious pavement in rear lanes

Reduction of the street widths

Introduction of small-scale, multiple-lot, communal bioretention swales

Elimination of curb and gutter in strategic edge areas

AU O

Replacement of the proposed large retention ponds with smaller natural filtra-
tion ponds

9. Introduction of vegetative surface filtration areas along the perimeter

Prepare the Team

Planners, architects, landscape architects, and engineers work in disciplines that re-
quire knowledge of stormwater management techniques, and would be compatible
to work on a comprehensive team. Each discipline should be qualified or trained

to use light imprint techniques to create stormwater management overlays that are
appropriate for their part of a project.

Many governing bodies are not familiar with light imprint techniques. Numer-
ous members of city councils and county commissions that must approve stormwa-
ter management solutions are only aware of conventional engineering techniques.
Local stakeholders who have been trained in light imprint techniques, whether they
are developers, investors, or ordinary citizens, will have to constantly monitor future

Stormwater Management—Light Imprint Development
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stormwater management plans and educate elected officials and municipality staff
members to the tax dollar savings and watershed protection realized by the use of
light imprint techniques.

Prepare the Tools: The Light Imprint Toolbox

The four primary categories of light imprint tools are paving, channeling, storage,
and filtration. The light imprint website allows users to select from these categories
on an interactive basis. Light imprint can interface with GIS databases when creat-
ing the design and selecting the appropriate tools.

PAVING

Paving plays a large role in receiving, producing, and distributing stormwater run-
off. The choices for paving materials include various degrees of permeability for any
particular physical context or transect zone. For example, a very stable material that
is less pervious would be used in the most urban zones; large amounts of commer-
cial and vehicular traffic require greater stability and maintenance—a critical role in
choosing an appropriate paving material.

Mixed-use development and mass transit reduce vehicular volumes, which
can affect paving material selections. Less durable materials are more appropriate
for transect zones with light traffic volume. The best features of each paving tool
can be maximized by selection based on mode and volume of traffic.

The Environmental Protection Agency (EPA) found in a recent study that a
traditional neighborhood design yields 634 square feet of pavement per dwelling
unit. In contrast, a conventional suburban design on the same site requires 2,018
square feet per dwelling unit. Eliminating that extra 1,384 square feet of paving per
dwelling unit highlights one of the many advantages of traditional neighborhood
development.

CHANNELING

For thousands of years, human settlements have used various techniques for chan-
neling stormwater. Whether an aqueduct rushing water to an ancient city or a canal
directing water out of a city, channeling tools have been developed and perfected
throughout history. The ability to direct and control the flow of water offered flex-
ibility for locating settlements, provided expanded agricultural opportunities, and
mitigated flooding. The gardens of the Alhambra in Grenada, Spain, are an exem-
plary model of channeling that provides beauty and functionality. When selecting
channeling tools, the designer must consider pedestrian movement and impervious
surfaces. Along with the other three toolbox categories, the channeling tools are
often combined with other tools to maximize the functions of storage and filtration.

STORAGE

Water is collected and stored using tools ranging from collection pools to rooftop
barrels. In many eras, storing a large volume of water was necessary for the survival
of a society, especially in areas that did not receive consistent rainfall. Today, in the
United States, both the quality and quantity of water available is a strong determi-
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nant of the quality of life in a community. Storage of water remains as important
today as it has throughout history.

Retention and detention ponds are the utilitarian tools of choice used for
development over the past several decades. Often these become unsightly, weed-
filled depressions that require fencing for safety. Such ponds consume acres of
potentially developable land. Overly large ponds limit traditional neighborhood
development because of size, volume, and flow regulations. Higher-density devel-
opment calls for tools more appropriate in urban conditions such as underground
storage, pools, and grated tree wells. Light imprint supplies a range of sophisticated
storage tools that are calibrated for a wide variety of developments.

Storage tools can make beautiful amenities in public spaces such as parks, pla-
zas, and greenways. The costs cover two purposes. Public spaces with a storage de-
vice as a main component should be located in low areas to allow water to drain nat-
urally and to minimize the grading costs. Storage tools are available in different sizes,
but several used together can attain the capacity required by most developments.

FILTRATION

Private citizens, municipalities, and government agencies want runoff filtered by
techniques that will produce pure, unpolluted water. Many current stormwater fil-
tration processes use expensive, highly technological methods to accomplish the
same results that natural processes have throughout history. Light imprint filtration
tools mimic the natural system with its general simplicity, while finding a place for
new innovations that may be appropriate choices. For example, expensive filtration
tools are economically feasible in more urban zones of the transect where the cost
can be justified by higher-density development.

Like tools in the other categories, filtration tools can also serve as civic amenities
when well integrated into a design. Rain gardens can be attractive public features;
green fingers can be very active parks; and waterscapes are beautiful in urban plazas.

Using paving, channeling, storage, and filtration tools, light imprint presents
actual tools that can be calibrated across all the determinant factors found on any
given site. Over time, it is more cost effective than established, conventional prac-
tices. The tools are especially effective for protecting water resources while encour-
aging higher-density development.

GIS DATABASES

For specific sites, light imprint can interface with GIS databases when creating the
design and analyzing the appropriate tools. Currently, many agencies already map
data giving the specifics of the soil, climate, and slope of many sites. A form-based
code regulating plan can be converted into GIS data on a parcel and block basis,
with mapping as the only variable cost. This provides a list of light imprint tools that
would allow developers to calibrate their stormwater infrastructure budget at the
earliest stage of planning.

Since light imprint supplements conventional stormwater management sys-
tems, it can be applied to developments designed using Green Urbanism, low-
impact development, best management practices, suburban retrofits, LEED-ND, the
Sustainable Sites guidelines, and the EPA Smart Growth Initiative.

Stormwater Management—Light Imprint Development
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LIGHT IMPRINT WEBSITE

One effective communication tool is the light imprint website at www.lightimprint.
org. The website allows one to interactively calibrate a project, whereas the hand-
book organizes light imprint tools on the Transect Matrix and Classification Matrix.
Presentations and workshops also effectively communicate the light imprint strat-
egy to government officials, community leaders, planners, engineers, architects,
and developers.

Prepare the Place

ORGANIZATION

To create a simple framework, light imprint tools are classified into four main cate-
gories: paving, channeling, storage, and filtration. Some tools can be used for more
than one function. The team classifies most tools by their principal function and
refers to their benefits in other categories. For example, some tools in storage may
also be useful for filtration.

Part of the process of creating a living system is to conduct sufficient research
about the place and framework into which the living machine will be formed. That
includes research about the slope, climate, and soil type.

THE TRANSECT

The Transect Matrix serves as an organizational framework. It is by its nature some-
what subjective. The Transect Matrix shows where each tool is most useful from the
rural to urban zones. Depending on the transect location, each project will need a
specific set of tools.

SLOPE

Typically, slope is analyzed to determine appropriate locations for drainage, roads,
buildings, and infrastructure. The classification of slope as flat (up to 8 percent),
moderate, or steep (over 15 percent) allows the selection of light imprint tools that
avoid significant grading and landscape disturbance. The tools complement natu-
ral features, including ridges, valleys, drainage corridors, natural ecologies, and
habitats.

CLIMATE

For light imprint, the following six variables define different climatic conditions:
® Cold—Average low below 32°F (0°C) for more than three months per year

® Temperate—Average low below 32°F (0°C) for one to three months per year

® Hot—Average low never drops below 32°F (0°C)

® Dry—Average precipitation less than 10 inches (254 mm) per year

® Moderately Wet—Average precipitation between 11 and 60 inches (255-1,524
mm) per year

® Wet—Average precipitation more than 60 inches (1,524 mm) per year
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SOILS

Soils have been generalized into broader types based on particulate size and soil

composition for light imprint. This is useful in determining the drainage capabili-

ties of soil. It does not take into consideration the nutrient makeup of the soil. The
classifications include poor drainage consisting of rock and clay, medium drainage

consisting of silt and loam, and good drainage consisting of loam and sand.

ACCESSIBILITY

Accessibility is an important factor in tool selection, especially in the paving cat-
egory. It must be considered when calibrating each specific project. Life safety and
fire codes shall always take precedence over the use of any tools.

Even with the complete toolkit, constraints still emerge in stormwater man-
agement. Light imprint requires the use of stormwater management techniques that
initially may seem at odds with conventional wisdom. For example, some locations
might ordinarily have a paved sidewalk, but a shallow channel footpath could pro-
vide a walking surface that also channels stormwater during heavy rainfall.

Another example is the paving material used for parking areas. The usual ap-
proach is to use one type of impervious surface for the entire parking lot, but other
pervious surface materials can be considered. A constraint that is often mentioned
is rutting of the surface caused by heavy vehicles and the necessity of a solid pad
for handicap parking and dumpster sites. By specifically addressing each of these
special conditions, the overall design can be more flexible.

Studies critical to the success of light imprint include the following: stormwa-
ter runoff quality, quantity discharge volume rates, and percolation rates for aquifer
recharge. With the use of light imprint, studies found measurable positive progress
in all these categories. The planning principles of regional scale, context-sensitive
design using transect-based and light imprint techniques, when combined with
standard hydrology practices including source control principles, result in simple
and inexpensive short-, mid-, and long-term solutions.

Prepare the People

One crucial factor in the creation of a successful stormwater management system is
community buy-in through stakeholder involvement. One key group of stakehold-
ers is the general public. Whether they are community activists, environmentalists,
or simply taxpaying citizens, the general public is aware of problems caused by
stormwater runoff. By demanding that waterways be preserved and cleaned up if
necessary, they have gotten the attention of local government officials and the EPA.
As an environmentally friendly solution, light imprint can offer choices for paving,
channeling, storing, and filtering stormwater that may be appropriate and inexpen-
sive while also serving as civic amenities when well integrated into a design.

A second group of key stakeholders are town founders or developers. Light
imprint stormwater management techniques provide significant infrastructure re-
duction and cost savings over conventional or gold-plated engineering used in the
past. Investors and bankers working with town founders and developers can calcu-
late savings realized with light imprint techniques when making decisions on fund-
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ing requests. Other stakeholders include elected officials and the staff members
who advise them on the selection of stormwater management techniques. When
staff members share all the research, elected officials can make better choices that
save citizens tax dollars.

A charrette provides an excellent forum for ideas and offers the unique ad-
vantage of giving immediate feedback to the designers while giving mutual author-
ship of the plan to all who participate. The charrette can help the transformation
from old, heavily engineered infrastructure into the more natural drainage, chan-
neling, and storage systems of light imprint treatment trains.

The second educational method is a training workshop that can train develop-
ers, public officials, planners, architects, landscape architects, engineers, investors,
bankers, environmentalists, and community activists in the methodologies of de-
signing and managing stormwater systems. Through this interactive process, they
study actual field performance, costs, and lessons learned developing cutting edge
methods for successful stormwater management.

Develop Goals, Objectives, and Performance Metrics

The stormwater management goals include:

1. Achieve a higher quality and lower quantity of stormwater reaching natural wa-
terways

2. Allow for evaluation of the success of various tools by measuring water quality
and quantity before and after implementation

3. Reduce infrastructure cost, and analyze savings by comparing conventional con-
struction costs to light imprint infrastructure costs.

4. Increase walkability and connectivity between public and private spaces after

light imprint techniques have been established.

While some aspects of light imprint reflect quality of life issues that can be
difficult to measure, most aspects are measurable quantities such as linear feet and
percent of savings. Developers and elected officials usually prefer to have financial
data to support decisions.

The stormwater management infrastructure objectives should:

® Be compatible with successful urban design that emphasizes compact, mixed-
use, pedestrian-oriented design, and environmental efficiency

® Be designed to reduce the anticipated infrastructure costs of a community

® Use paving, channeling, storage, and filtration tools collectively at the sector,
neighborhood, and block scale

® Organize natural drainage on a rural-to-urban transect?

® Complement and expand the effectiveness of LEED-ND and other environmental
initiatives

® Complement other land planning approaches, including conventional suburban
development, low-impact development, and best management practices
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® Allow for adjustments to be made, based on the location of the site (climate), the
character of the soil (soil type), the intensity of the development (transect), the
topographical conditions (slope), the initial budget of the project (cost), and the
plan for upkeep (maintenance cost)

® Recognize the importance of public civic spaces and connectivity

Develop the Strategic Plan

Examples of preliminary strategies, policies, regulations, programs, tools, techniques,
and actions from private, public, and government sources include the following:

® Developers and town founders can jumpstart a project by using light imprint

® Planners, architects, landscape architects, engineers, and other professional de-
signers can incorporate light imprint during the master planning stage of devel-
opment

® Public governing bodies can adopt the light imprint module of the SmartCode as
part of the local stormwater management plan

® [f other regulations and standards are already allowed in a community (such as
LID standards or BMPs), light imprint could be included for smart growth devel-

opments with New Urbanist plans that provide compact, multimodal, and pedes- Figure 7-2
trian-friendly neighborhoods Habersham’s constructed wetland
. o . . . . filters stormwater before it drains to
® Anyone can calibrate a specific project using the interactive tool search found at creeks and marshes. Duany Plater-
www.lightimprint.org or by using the Light Imprint Handbook. Zyberk and Company, Charlotte, NC

Stormwater management strate-
gies from a regulatory and legal per-
spective include the Supplementary
Free Modules to SmartCode v9.2. Since
light imprint supplements conventional
stormwater management systems, it can
be applied strategically to developments
designed using Green Urbanism, LID,
BMPs, suburban retrofits, LEED-ND,
sustainable sites, and the EPA Smart
Growth Initiative.

Develop the Action Plan

Duany Plater-Zyberk and Company cre-
ated the master plan for the new town of
Habersham in 1997. Habersham is used
as an example of how to select measures
for the action plan, and as a case study
for DPZ's light imprint initiative, which
provides a framework for the design of
sustainable neighborhoods based on New
Urbanism planning principles.
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Figure 7-3

The town center median in Habersham
is a light imprint stormwater man-
agement tool that stores and filters
rainwater. Duany Plater-Zyberk and
Company, Charlotte, NC

The first step to selecting measures to be included in the action plan and
master plan was to analyze the history, climate, natural environment, and culture
of the site. Located on Port Royal Island in Beaufort County, South Carolina, Hab-
ersham is less than a mile from the intercoastal waterway. In all, it has over 13,000
linear feet of marsh frontage. Habersham has a climate ranging from temperate
to semitropical. That environment makes the site notable for its ancient live oaks
draped with Spanish moss and resurrection fern, magnolia trees, and palmettos.

The DPZ master plan for Habersham prioritizes preservation of the natural
environment, while still creating an urban center for surrounding villages. The ar-
chitecture respects the local Low Country vernacular. It employs methods used in
traditional designs for ventilation and cooling.

Select the Most Effective Stormwater Management
Techniques

The selection of light imprint stormwater management measures for Habersham's
action plan began early in the planning and development phases. Since the 283-
acre site is crossed by a number of small creeks that drain to the Broad River
marshes, the development team had to safeguard the quality of water draining to
the marshes. For that reason, 73 acres of parks, common areas, and natural drain-
age basins within Habersham incorporate low technology techniques to channel,
store, and filter runoff.

Because of the site's proximity to the Atlantic Ocean, heavy squalls can pro-
duce a large amount of rain in Habersham in a short time. The region is prone to
excessive rainfall accumulations from tropical storms and hurricanes. To handle the
quantity of runoff, the development team selected a number of stormwater manage-
ment techniques that could be combined into a light imprint treatment train. The
effectiveness of the system has been proven by its performance through at least five
years of storm events with minimal maintenance.
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Refine and Finalize the Action Plan

Planning for Habersham began with a rezoning process that designated the parcel
as a Planned Unit Development (PUD). As a PUD, the project was able to create
its own urban, architectural, and landscape standards that permitted much higher-
quality urbanism than standard zoning. At the beginning, an Architectural Review
Board (ARB) was established to ensure the rigorous standards were followed and
the design intent upheld. The ARB also approves qualified architects and builders.
These two early decisions, accompanied by the development team's decision to
manage the neighborhood association in-house, have proven to be three key rea-
sons the development has been successful in fulfilling the original design intent.

The town founders worked with environmental groups and government
agencies to meet residents’ needs while preserving the inherent beauty of the site
as part of the implementation of the action plan. Extensive tree surveys were con-
ducted early in the planning process; wetland preservation and marsh buffers were
important features of the master plan. As part of their commitment to excellence,
the town founders remain active in the local political arena.

Implement the Action Plan

When Habersham was conceived, it was viewed as one part of a larger regional
light imprint plan called the Burton Area Conceptual Sector Plan. That plan con-
nects natural systems to human habitats by forming continuous networks through-
out the region. To facilitate alternative routes for storm evacuations, emergencies,
and accidents, the road infrastructure was conceived as a north-south and east-west
network to connect the mixed-use centers of neighborhoods throughout the region.
The same neighborhoods would serve as nodes for intermodal transit stations.
Larger village centers throughout the Burton area could be connected by transit
that would originate at Beaufort. The town center of Habersham would serve as the
western terminus of the transit line.

SHORT- AND LONG-TERM ACTIONS

As construction proceeded, the development team used a number of techniques to
manage stormwater on the site. Habersham uses innovative engineering and tradi-
tional planning techniques instead of gold-plated engineering standards.

The multimodal street design safely accommodates pedestrians and bicycles
as well as automobiles and transit vehicles. The street widths vary based on the
vehicular traffic load. While some streets have sidewalks on only one side, the
development team eliminated some sidewalks in the neighborhood edge in favor
of shared walking and driving lanes. All of the town center, neighborhood center,
neighborhood general, and portions of the neighborhood edge are served by rear
lanes using economical pervious stone for paving.

Most all the street paving in Habersham is asphalt, a cost-effective and
readily available material. Since the street widths vary from very narrow to multi-
ple lanes, the traffic load determines the width of pavement. Using narrow paved
streets allows more vegetation to absorb runoff and to filter impurities from the
runoff.

Stormwater Management—Light Imprint Development

223



‘ S
.
\X\\\\\\\\\\\\\\\‘E\\

s, \\\\\
MUNNISSS N

Some streets have sidewalks on only one side, further reducing the amount

of paved surfaces. Wood planks are used to pave one of the bridges in Habersham.

Natural creeks crossing the site channel runoff to the marshes. This mitigates the
need for catch basins and underground piping across the site.

GRAVEL SWALE

Gravel swale, during a rain event, combines vegetation and gravel that channel
water away from the tennis courts, recreation areas, and parking lots, naturally fil-
tering runoff before it enters the aquifer or the Broad River.
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Figure 7-4

As a light imprint technique, this
gravel swale channels runoff during
a storm at Habersham. Duany Plater-
Zyberk and Company, Charlotte, NC

Figure 7-5

During fair weather at Habersham, the
same gravel swale is still an attrac-
tive feature with charming wooden
footbridges. Duany Plater-Zyberk and
Company, Charlotte, NC



Green fingers of land (narrow strips of vegetation) between structures provide
another means of filtering runoff. In the most urban zone, paver blocks with gravel
and planted joints were used in the formal interior courtyards of many of the live-
work units and townhouses.

Sheet flow runoff from some roads goes to pervious areas, grass and stone
swales, and to a series of filtration ponds.

Habersham Allée of Live Oaks, where the green space along the allée dou-
bles as a light imprint tool to absorb runoff, and where mature trees give Haber-
sham its beauty, provide a return on the money invested in tree surveys and protec-
tion fences during construction.

Figure 7-6

As a light imprint technique, the pervi-
ous parking plaza at Habersham reduc-
es pavement required while it stores
and filters stormwater. Duany Plater-
Zyberk and Company, Charlotte, NC

Figure 7-7

A beautiful allee of live oaks in a
grassed median adds community value
as it serves as a light imprint tool to
store and filter stormwater. Duany
Plater-Zyberk and Company, Charlotte,
NC
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Conventional TND Stormwater Plan Light Imprint TND Stormwater Plan

KEY

[0 Stormwater Inlet »  Storm Water Discharge Figure 7-8

® Manhole B Underground Stormwater Storage The chart shows the savings realized
— Stormwater Pipe B Rain Garden at Griffin Park using light imprint engi-

neering (right) instead of conventional
engineering (left). Duany Plater-Zyberk
and Company, Charlotte, NC

Implementation Costs and Benefits

The strategic action plan can save costs over time. For example, to achieve light
imprint goals within the Griffin Park plan, tree protection fences used in the erosion
control phase protect existing natural areas including mature trees. That strategy re-
sults in a 27 percent cost increase compared to the conventional method. Yet, using
light imprint, there is a 50 percent cost savings in the stormwater management phase.
Bioretention swales, rain gardens, and vegetative surface filtration areas add aesthet-
ically pleasing natural areas and neighborhood recreation areas. Rain gardens filter
runoff to remove pollutants before they reach the adjacent creeks and river.

Two road pavement techniques reduce costs. First, building roads 24 feet
wide instead of 26 feet wide results in a significant reduction of paving costs. Sec-
ond, substituting crushed stone for asphalt for rear lane surfacing saves signifi-
cantly on material and labor costs. For the Griffin Park project, the savings of over
30 percent equates to almost a half-million dollar savings in the first 37-acre phase.
Pearlman summarizes, “Implementing the Light Imprint engineering method re-
sults in over thirty percent engineering cost savings in actual construction dollars.
That savings is in addition to the added community value realized by the preserva-
tion of mature trees and communal rain gardens.”

In conclusion, light imprint techniques have life spans that exceed that of many
of the highly technological stormwater management techniques. The simplicity of in-
stallation and maintenance makes them a natural choice for developers and munici-
palities working to construct new and retrofitted developments that function, flourish,
and endure as successful, sustainable communities for the twenty-first century.
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Decentralized Wastewater Management

Eric Lohan with Will Kirksey
Worrell Water Technologies, LLC

Wastewater Infrastructure

Water, along with energy, is coming to be widely recognized as one of the key
resources for sustainability. Conventional centralized water and wastewater infra-
structure is expensive, energy inefficient, and substitutes technology for nature.
The emerging ecological model of wastewater infrastructure is decentralized and
uses ecological treatment technologies. To be successful this model requires new
standards, new regulations, new tools, new partnerships, and new technologies but
has the potential to fundamentally transform our relationship with water. From the
“once-through"” centralized approach is emerging a decentralized fractal network
of wastewater treatment and reuse that saves water, energy, and money, supporting
sustainable community development.

Figure 7-9

The conventional centralized waste-
water treatment and disposal model
wastes water and energy. Worrell Wa-
ter Technologies/Interface Multimedia
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The current model, outlined in Figure 7-9 is complex, energy-intensive, and
wastes water. This approach is focused on large-scale, centralized systems, using
water once before sending it downstream, and treating all water to drinking stan-
dards regardless of intended use. It requires moving water long distances, with
obvious high consumption of energy, and using treatment technologies that also are
large energy consumers. Limits to this approach to water treatment are becoming
evident. For example:

® resources are declining in quality and quantity.
® The capacity of receiving waters to safely assimilate wastes is being exceeded.

® Maintenance and new construction costs are becoming intolerable. The EPA Of-
fice of Water estimates that if capital investment and operations and maintenance
costs remain at current levels, the gap in funding for 2010-2019 will be almost
$600 billion for water and wastewater infrastructure.

Our centralized water system is reaching the point of diminishing returns;
resources have become constrained, and we can't safely dispose of the harmful by-
products. We need to think about creating smarter, more natural wastewater treat-
ment approaches.

The Ecological Model—Decentralized Infrastructure Systems

An alternative approach for wastewater treatment is to apply an ecological model
to wastewater infrastructure. This model can be used to apply ecological concepts
to both the design of the infrastructure and the design of the treatment processes.
The ecological model is based on more decentralization, integration with local eco-
nomic and ecosystem needs, local water reuse, and adaptation of ecological water
treatment processes. A broader recognition and application of this new approach
requires improving awareness of the possibilities among the major stakeholders.

A new decentralized wastewater strategy must be put in place that is cost-
effective, technically sound, and sustainable economically and ecologically. Such a
strategy will include and maintain the best of the current systems and existing tac-
tics, such as water conservation. In addition, continued, reliable access to water re-
quires the new approach to be resilient in the face of changing conditions and help
deal with ongoing drought and water scarcity challenges.

Beyond being a well-conceived approach to providing water, the new water
strategy must also contribute to addressing other interrelated issues such as energy,
climate change, and economic strength. An ecologically based model of wastewater
treatment infrastructure has the potential to meet all of these goals.

Natural streams and rivers display a decentralized structure of repeating pat-
terns at different scales. Small streams or brooks may transport entrained sediments
or nutrients to wetland areas scattered throughout the upper reaches of the water-
shed, which help improve water quality. At other points in the watershed, when sea-
sonal rains raise water levels, riparian floodplains slow the flow rate of the river and
intercept large amounts of sediment and nutrients. If one component of this process
is impaired there are numerous back-up components at the same scale or different
scales that can rebuild the lost capacity. Integrated strategies for decentralized waste-
water treatment and water reuse at multiple scales can mimic this approach, improv-
ing the overall effectiveness of our water infrastructure (Figure 7-10).
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The Ecological Model—Treatment Technologies

The ecological model can be applied not only to the design of infrastructure but
also to the design of wastewater treatment technologies that play a pivotal role in
these larger systems. Most centralized or municipal treatment facilities use an ac-
tivated sludge approach to wastewater treatment. This technology uses diffused

air to accelerate the growth of bacteria and the removal of nutrients. It requires a
very small footprint but uses a large amount of energy. The process is most stable at
larger scales. Smaller decentralized applications require much greater operational
attention and may not be able to consistently meet the water quality standards re-
quired for wastewater reuse.

The development of new technologies over the last two decades has allowed
decentralized treatment systems to be much more widely applicable. The activated
sludge process has been modified with the addition of membrane filtration technol-
ogy to create Membrane Bioreactors (MBRs). These membrane filters help polish
effluent from the activated sludge treatment process creating consistent high-qual-
ity effluent required for reuse and further shrink the footprint of activated sludge
systems but they also increase the energy requirements of an already energy-inten-
sive process.

Another approach has been adopted in the development of advanced wetland
treatment systems. Wetland treatment systems mimic natural treatment processes
in nature using more complex communities of bacteria, other microorganisms, and
plants living on rock aggregate to remove nutrients. Early systems were energy
efficient but required a very large footprint and hence were not appropriate for

Decentralized Wastewater Management
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suburban or urban applications. A new generation of advanced wetland treatment
processes have been developed which turbo-charge wetland processes with the
use of high-efficiency pumps. Tidal wetlands (see Living Machine® STEP sheet)
are a very efficient process that reduce the footprint of early wetland designs by 80
percent but yet require only 25 percent of the energy of MBRs. These systems can
be readily incorporated into urban and suburban sites due to the compact footprint.
Because they are also beautiful in addition to being functional they have been in-
corporated into site design or even into building architecture as atria.

Prepare the Team

Water issues are among the most complex facing our communities right now. In
particular, we need to reexamine and update policies, design standards, engineer-
ing models and analysis tools, monitoring and control technologies, funding pro-
grams, and management structures to support decision-making and maintain qual-
ity and public health standards.

These efforts require the support of a diverse group of professionals who
need to be educated on the current limitations of centralized systems and both the
strengths and limitations of a decentralized ecological approach. New partnerships
are required to develop and implement this approach. Professionals who will play
a key role in this process include municipal water and wastewater officials, regula-
tors, engineers, planners, architects and landscape architects, contractors, opera-
tors, and civic leaders.

Prepare the Tools

The complexity of natural water systems, the intricacies of existing water infra-
structure and the complicated existing legal and regulatory requirements for water
use, disposal, and reuse prohibit simple prescriptive qualitative or quantitative
standards for sustainable water use and reuse. Despite these challenges a few stan-
dards have been developed or are under development that attempt to provide a
template for sustainable water infrastructure.

1. LEED—The U.S. Green Building Council (USGBC) Leadership in Energy and
Environmental Design (LEED) standards are the most widely adopted and most
well-developed standards for green building. LEED standards promote water-
efficient fixtures, xeriscaping, and water reuse for irrigation, toilet flushing, and
other water reuse requirements. Although these standards have played a key
role in launching the green building movement in the United States, they have
been criticized by water advocates as water credits are more difficult to achieve
than others and are frequently passed over.

2. Living Building Challenge—The Cascadia regional group of the USGBC has re-
cently developed a new standard the Living Building Challenge (LBC). LBC does
not have elective credits but only prerequisites. The water prerequisites include:

Prerequisite Ten—Net-Zero Water

100 percent of occupants’ water use must come from captured precipitation
or reused water that is appropriately purified without the use of chemicals.
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Prerequisite Eleven—Sustainable Water Discharge

100 percent of stormwater and building water discharge must be handled
on-site.

These standards set a much higher bar for water reuse but may place un-
realistic expectations on small buildings. They are trying to solve watershed
problems by focusing only on the building scale that may not be the optimum
approach.

3. Water Neutral—The LEED and LBC approaches address the building industry
but many other industries and development practices affect the water cycles in
our communities. A UNESCO working group is developing criteria that reflect a
more comprehensive approach to “Water Neutral” development and industries.
They define three criteria:

1. Defining, measuring, and reporting one's water footprint

2. Taking all action that is reasonably possible to reduce the existing opera-
tional water footprint

3. Reconciling the residual water footprint by making a reasonable investment
in establishing or supporting projects that focus on the sustainable and equi-
table use of water

4. Alliance for Water Stewardship—While the approach developed by the UNES-
CO group provides a general template, there are no binding requirements to
give the language credibility. New water standards are under development by
the Alliance for Water Stewardship, an umbrella organization that represents
key water and environment NGOs including the Pacific Institute, The Water
Environment Federation, World Wildlife Foundation, the Nature Conservancy,
and the European Water Partnership. The goal of these standards is to apply the
LEED-type framework exclusively to water infrastructure from a holistic and
global perspective. It could become a very important tool.

Communities will need to draw from the approaches elucidated above to de-
velop standards that fit with their specific requirements. There is no “one size fits
all” solution but it is hoped that tools developed by the Alliance for Water Steward-
ship and others will be flexible enough to become widely applicable.

Prepare the Place

The implementation of useful water standards requires detailed knowledge

of water flows between community infrastructure and the environment. This
information needs to be developed from a number of sources depending on
scale. Regional GIS databases often contain a wealth of important information
about soil conditions, land use, and development. Utilities are increasingly us-
ing information management systems to streamline utility operations. A variety
of government agencies maintain important information about water and envi-
ronmental quality including the USGS, EPA, and the NRCS. Significant work
is generally required though to integrate the various sources into an effective
analysis framework.
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Develop Goals, Objectives, and Performance Metrics

The LEED and water neutral standards described above require an accurate knowl-
edge of water sources and uses. The first step in implementing a sustainable water
reuse plan is to develop a water budget or water footprint. This should detail the
sources of water used in a community, including potential nontraditional sources
such as rainwater or stormwater, and potential water reuse as well as a detailed
view of water uses. By identifying water sources and sinks we can qualitatively
match high-quality sources with uses such as municipal water for potable applica-
tions and lower-quality water sources such as reclaimed water with uses such as
toilet flushing or cooling towers. The second goal of the water budget is quantita-
tive and requires detailed calculations or estimations of water sources and sinks and
allows the development of water efficiency and reuse strategies which accurately
match water availability with water requirements.

Water budgets are necessarily linked to design standards or goals. There are two
common interpretations of how to balance a water budget, with respect to “developed
conditions” or “predeveloped conditions.” Using the developed conditions interpreta-
tion, the Thames Gateway Project, a 40-mile redevelopment project along the Thames
Estuary from the London Docklands to Essex, is proposing to increase density by 10
percent without increasing the total water use of the area by implementing efficiency
upgrades in new and existing buildings. This interpretation has been criticized be-
cause in many cases developed conditions are grossly unsustainable and should not
be used as a baseline, even if new development doesn't make it worse.

Building Scale . Rainwater
Figure 7-13
The above example illustrates de-

E E velopment of a site water analysis in
- Toilets i
Sinks E ] three scenarios from the Lloyd Cross-
| w ' ing Sustainable Urban Design Plan;
) . ] a 35-square-block, mixed-use area
Primary Living Ultraviolet Reuse i
Tank Machine Tank I h M“ of Portland, Oregon, developed by
Mithun; and a team of green design

Showers Irrigation experts. The first scenario shows
predeveloped water flows and quality
that would occur on a similar area of

Community Scale undeveloped Oregon forest providing
a truly sustainable reference point.

( | The second and third illustrations

M W LR “m‘,hm”m describe current conditions and

proposed postdevelopment water

,\SA?::; P?:niry M ;él:lg e Ultraviolet Irn?;non impacts, respectively. Worrell Water
Park Technologies/Interface Multimedia

Municipal Scale

Municipal Screening Membrane Ultraviolet Reverse Ozone Gas Aquifer
Sewer Bioreactor Osmosis Recharge
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Develop the Strategic Plan

The water use provides the framework for designing sustainable water infrastructure.
This process entails designing systems and selecting technologies that achieve the
required flows and quality for each use. At present there is no systematic process for
achieving this goal. As discussed above, this process will entail a variety of stake-
holders and design professionals working closely together. Only a few communities
have begun to address these questions so models are limited and what may be ideal
in one community may be inappropriate in another. A few key considerations should
drive the design of sustainable infrastructure systems.

1. Infrastructure systems should be designed to optimize their interrelation with the
natural hydrologic cycle. Using low-impact development practices such as bioswales
and other natural stormwater retention or detention strategies is one example.

2. Sustainable infrastructure systems should be developed at multiple scales and
should be mutually self-reinforcing across all scales.

3. Sustainable water infrastructure systems should use technologies that are also ener-
gy-efficient and cost-effective from a capital and lifecycle perspective. A number of
technologies such as desalination sacrifice energy efficiency for water efficiency and
thus are not likely to be successful long-term solutions in many areas.

4. Innovative technologies and systems must protect public health as well as or bet-
ter than existing systems. These systems must also foster public acceptance of
recycled or reclaimed water by eliminating all odor and color from water before
reuse even for nonpotable applications.

The lack of unified national or, in many areas, even state standards for water
reuse has hampered development and implementation of new technologies and
systems. A recent report commissioned by the Cascadia USGBC, Code regulation
and systemic barriers affecting Living Building Projects, identifies seven important
steps for modifying the regulatory environment to foster the adoption of sustainable
systems and technologies. These steps are particularly relevant for supporting water
reuse projects.

1. Identify and address regulatory impediments. Byzantine and, in some cases, out-
dated standards for water reuse are hampering the adoption of new technologies
and stifling innovation.

2. Create incentives matched with goals. Water savings that accrue from water reuse
should result in direct economic savings similar to net metering approaches for
solar energy. Unfortunately this is not always the case.

3. Develop education and advocacy programs. With proper training and support the
regulatory community can become the strongest allies of appropriate sustainable
water reuse technologies. Community leaders, developers, and design profession-
als would all benefit from understanding more about successful new technologies
or applications.

4. Accelerate research, testing, development, deployment, and monitoring. States,
and particularly the federal government, need to develop appropriate incentives
to certify new technologies to assure their performance but also foster the devel-

234 Water



opment of new technologies. This should include appropriate consistency and
reciprocity among jurisdictions. Every new cell phone does not have to undergo
unique performance and safety evaluations in every U.S. city in which it is sold.

5. Create Green Zones—designated sustainable development districts. There are
always risks associated with the implementation of new technologies and sys-
tems. The Green Zone model allows new technologies to be demonstrated on a
provisional basis with adequate regulatory oversight.

6. Facilitate the creation of a holistic integrated regulatory process. For water sys-
tem approval there are frequently overlapping and conflicting water regulations
for public health, environmental protection, and resource allocation. A holistic
integrated regulatory process would allow social and environmental goals to be
met most effectively.

7. Ensure social equity in policies that safeguard public health, safety, and welfare.
Frequently, water reuse practices are targeted at addressing the needs of the
wealthy (irrigation of golf courses) while parks in working-class neighborhoods
do not have access to reuse water for irrigation. In the United States and globally,
the poor have disproportionately borne the cost of environmental pollution.

Develop the Action Plan

At the core of sustainable water infrastructure systems are decentralized wastewater
treatment systems. These systems are generally composed of six discrete steps as rep-
resented in Figure 7-15. Wastewater conveyance systems collect and transport waste-
water from a variety of sources. Treatment processes include physical treatment such
as filtration, screening, and clarification, and which can remove inorganic materials

or larger organic constituents. Biological treatment processes, such as MBRs and ad-
vanced wetland systems, remove suspended solids and dissolved organic constituents
such as carbonaceous materials, and nutrients such as nitrogen, and phosphorus. After
biological treatment, final filtration, and disinfection may be required to remove any
remaining viruses, bacteria, or other harmful microorganisms.

Implement the Action Plan

Opportunities to implement sustainable infrastructure development and water re-
use will be different in each community but will generally be easy to identify since
we collectively waste a lot of water. Three different examples are described below
to illustrate projects in urban, suburban, and rural areas from the Southeast to the
Southwest and the Rocky Mountains to the Northwest.

Implementation of these technologies requires selecting applications that
are appropriate for a given scale. Figure 7.14 provides examples of water reuse
process diagrams at three different scales: building scale, institutional or commu-
nity scale, and municipal scale. Different technologies and water reuse goals are
appropriate at different scales. The optimum overall performance from a cost and
water-efficiency perspective is achieved by developing appropriate projects at a
variety of scales.

Decentralized Wastewater Management
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4Figure 7-14

The water reuse designs
can be applied at three
different scales: build-
ing scale, community or
institutional scale, and
municipal scale. Worrell
Water Technologies/Inter-
face Multimedia

v Figure 7-15

The six steps of a sustain-
able water infrastructure
system begin with the
wastewater source,
continue through four
treatment steps, and end
at the reuse discharge
points. Worrell Water
Technologies/Interface
Multimedia
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For maximum effectiveness, implementing new technologies must be ap-
propriately targeted. The application of new decentralized treatment and reuse
systems should be focused in areas of rapid growth or failing existing treatment
(e.g., septic systems or package plants), in regional networks as a means of
avoiding expansion of a centralized plant and the interconnecting infrastructure,
and as standalone applications to serve specific needs. In this way they help re-
habilitate and extend the life of existing critical infrastructure by reducing the
load on these systems.

These decentralized systems should be constructed as part of a regional
natural and human ecosystem, so that the design of the wastewater treatment
can help integrate natural water cycles with human and environmental needs.
In some cases, it may be appropriate to undo or modify some of the existing
infrastructure such as sewer mining to reuse water, removing water control
structures, or restoring natural water channels. Environmental and infrastruc-

Figure 7-16
ture benefits can also enhance the local economy. The design of wastewater This example of a building scale sus-
treatment can be coupled with the creation of business opportunities and new tainable wastewater treatment process

jobs by involving community interests in planning of water reuse opportunities treats and reuses the effluent for
] Yy g Y p g pp equipment, gardens, and other build-

to optimize the creation and maintenance of livelihoods and locally productive ing and site functions. Worrell Water
economic activity. Technologies/Interface Multimedia
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Implementation Project Examples

OREGON HEALTH AND SCIENCE UNIVERSITY, PORTLAND, OREGON

The Center for Health and Healing at the Oregon Health and Science University
along the Willamette River in Portland is 16 stories tall and totals about 400,000
square feet. This building uses a series of interconnected water systems designed
by Interface Engineering to reduce municipal water use and to eliminate surges of
stormwater. While all potable water comes from municipal supply, highly efficient
sinks, showers, and toilets are used throughout the building, and rainwater is cap-
tured and stored in a 22,000-gallon cistern for fire suppression, HVAC (heating/
ventilation/air-conditioning) cooling towers, as well as radiant cooling.

Collected rainwater is also used for a portion of the toilet flushing demand
and building wastewater is treated on-site with an MBR in the basement. Treated
and disinfected water is reused for toilet flushing as well as irrigation. All wastewa-
ter is disposed on-site through the irrigation system. A green roof on the building
collects a portion of the rainfall and reduces stormwater runoff. With these design
changes, the building's potable water demand is reduced by over 60 percent—sav-
ing an estimated 5 million gallons of water per year.

GUILFORD COUNTY SCHOOLS, NORTH CAROLINA

When a suburban school district outside of Greensboro, North Carolina, wanted to
build a new middle school and high school campus they estimated that sewer con-
nection fees would be over $4 million. They opted for a decentralized approach to
water reuse at less than one quarter of that price. A 365,000-gallon concrete rain-
water cistern was constructed to collect runoff from the roofs of both buildings. All
toilet flushing on campus is provided with rainwater. The roof of the tank is used as
a regulation-size basketball court. All wastewater is treated by a Living Machine
advanced wetland treatment system. This treatment system is located between the
two buildings and provides aesthetic and educational benefits in addition to supply-
ing irrigation water for all of the school'’s athletic facilities.

BP, CASPER, WYOMING

Significant water reuse potential exists in industrial applications and in environ-
mental remediation. BP of Casper, Wyoming is spending the next 100 years or
more cleaning up petrochemicals that have leached into the soil and contami-
nated groundwater. They are using an advanced wetland system designed by
North American Wetland Engineers that reclaims almost 1 billion gallons of water
per year that is then used for irrigation of an adjacent golf course. This energy-
efficient process was also cost effective, saving BP at least $12 million over other
alternatives.
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ACTION Illi

REGIONAL WATERSHED
MANAGEMENT PLANNING

Paul Crabtree, PE.
Crabtree Group, Inc.

INTERVENTION TYPE: BEST PRACTICES
Description

Regional Watershed Management Plans (RWMP) shall
integrate with regional land use plans, and integrate the
largest practical geographic area, overlapping property
lines as necessary and municipal boundaries if possible,
and encompassing the regional watersheds. RWMPs shall
conform to the following general sequence:

1. Adequate and appropriate base maps shall be compiled
for the region showing topography, soil types, cover types,
rainfall gradients, parcel configurations, development pat-
terns, combined sewer overflows, and known stormwater
hazard areas.

Figure 7-17
. . . Manhattan wetland showing a small
be modeled using standardized hydrological methods rain garden (wetland) at Teardrop Park,

such as the USDA’s Technical Release 55. At a minimum, inside Battery Park City. Payton Chung
the 2-, 25-, and 100-year storm events shall be modeled.

2. The existing conditions for the regional watersheds shall

3. The natural conditions for the regional watersheds shall
be modeled. Natural conditions shall be defined as those
cover conditions that existed prior to significant alterations
by humans.

4. Watershed failure mechanisms shall be identified
through the analyses of the above three points and his-
torical records. These stormwater hazard symptoms shall
be ranked by severity of potential damages to health,
safety, and urban and environmental welfare.

5. Appropriate community-based remediations for the high-
est ranked stormwater hazards shall be developed. This
may require hydrological analysis and value engineering
of alternatives; and may involve short-, medium-, and
long-term solutions involving both private and public
entities. The hydrological analysis for these remediations
should show significa