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Flash flood waters in Las Vegas have nowhere to go, closing roads and stranding
public safety vehicles.

tormwater management, which generally includes operation
and maintenance of the drainage infrastructure, floodplain
management, watershed planning, capital improvements, and

regulatory compliance, has become a large part of public services for
many communities in the last several years. Recent mandated compli-
ance with Federal Clean Water Act stormwater requirements, develop-
ment pressures combined with aging stormwater infrastructure, and the
growing awareness of the need to protect surface waters from pollution,
have resulted in communities scrambling for funding to meet their
growing stormwater management needs.
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THOUGHTS FROM THE CHAIR

IN THIS ISSUE OF NEWS & VIEWS

   We are very pleased to bring
our readers three very interesting
articles that showcase the breadth
of economic development plan-
ning. Our first two articles,
“Stormwater Utilities: An Alterna-
tive Funding Option for Economic
Development and Infrastructure

Planning,” by Jean Haggerty and Pat Murray of AMEC
Earth and Environment, Inc. and “Tropical Green: A
Holistic Approach to Planning and Development in
Hot, Humid Climates,” an interview with “real urbanist”
planner and architect, Bernard Zyscovich by Laura
Cerwinske, offer important contributions to economic
development practice in the post-Katrina planning
environment. In our student contribution, Shana
Johnson highlights Betty Chang’s thesis on “The Hid-
den Sector: A Study of the Preservation Industry in
New York City.”

If you’re interested in submitting an article for the
spring or summer issues of News & Views, please feel
free to call (305) 349-1444 or email murrayn@fiu.edu
with your idea. 

— Ned Murray, AICP, Editor

Thanks for the Memories

     At the APA Annual Confer-
ence in April, I will be handing
the EDD baton to Dr. Rhonda
Phillips, our current Chair Elect,
who is an Assistant Professor of
Planning at the University of
Florida. She has also previously

served as the EDD Secretary/Treasurer. I am pleased to
announce the results of our recent election. William
Anderson, AICP will be the incoming Chair Elect and
Julie Herlands our new Secretary/Treasurer. Congratu-
lations to both.

The Economic Development Division is in great
shape, programmatically and financially. The annual
report from the Division is posted on the EDD website
(www.planning.org/economic/index.htm). Our major
accomplishments for this past year are the successful
transition of the website to an electronic format, and
the completion of a member survey, which can also be
found online. The survey confirms two things: News &
Views is the principal value add to Division member-
ship; and the EDD membership is so diverse in its
interests that our aim is to please all of the people some
of the time with our selection of articles.

Since this is the conference issue of the newsletter,
let me encourage the membership to attend the annual
conference in San Antonio. We have two great sessions
that EDD is sponsoring: Fostering Creative Development

on Sunday April 23rd from 2:30-3:45 p.m. and Unclog-
ging Ports of Entry through Inland Ports on Wednesday
from 8:00-9:15 a.m. Many thanks to Robert Prejean,
AICP from HNTB for serving as conference chair for
the Economic Development Division.

I have enjoyed my tenure as an EDD officer and
want to thank all of those who have helped keep the
Division running soundly for the past two years…so,
THANKS!  

— Terry Holzheimer, AICP, Chair

“I have enjoyed my tenure as an EDD officer
and want to thank all of those who have
helped keep the Division running soundly.”
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Currently, local stormwater services are typically
paid for from general tax revenues. Federal and state
programs to fund stormwater improvements are virtu-
ally non-existent. The stormwater (or drainage) infra-
structure is often managed as an ancillary part of the
street services system and only occasionally has a
separate budget. The drainage system is virtually
invisible to most citizens and requests for funds for that
new storm drain or detention pond often lose out to
more high profile needs such as fire trucks, schools or
parks. To remove stormwater budget requests from a
popularity contest, many communities are looking for
an alternative, stable, dedicated, long-term solution and
the establishment of a stormwater utility fund is
meeting the needs of many these communities.

The utility funding concept is certainly not new.
Municipal services such as water and sewer have been
commonly billed and paid into dedicated, user-fee
utility funds for decades. In these circumstances, each
municipal customer pays for a portion of the cost to
provide services based on their use, usually measured
by a meter or connection size. This idea to pay for other
municipal services through a user-fee has recently
spread to solid waste collection, household hazardous
waste handling and stormwater management.

History — When and Where the Idea Got Off the
Ground

Common lore identifies the idea of a stormwater
utility as first being conceived in Bellevue, Washington,
a suburb of Seattle, in the 1970s. In response to citizen
concerns over local flooding and the increased rate at
which Bellevue’s wetlands and salmon-rich streams
were being adversely impacted by increased runoff
from land-development patterns, the City Council
funded a study to identify the best way to pay for a
more comprehensive stormwater program. During this
study, a citizen committee, working with local govern-
ment, identified increased stormwater runoff from
impervious surfaces and the resultant loss of ecosystem
functions as key quality of life problems and recom-
mended that a user fee be established to protect their
community. Acting on the committee’s recommenda-
tions, the Bellevue City Council established a
stormwater utility in 1974 as a division of the Depart-
ment of Public Works. The utility continues to be
responsible for managing the storm drainage system; for
reviewing drainage plans associated with new land
development and redevelopment; for design, construc-
tion, maintenance and repair of the public storm
drainage system, for monitoring and managing water

STORMWATER UTILITIES, CONT. FROM P. 1

(continued next page)
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STORMWATER UTILITIES, CONT. FROM P. 3

(continued next page)

quality of streams and lakes; and for preserving and
improving salmon habitat. Though Bellevue is often
cited as having one of the highest user fee rates in the
country (currently at about $13 per month for residen-
tial property), it continues to have public support due
to its progressive and effective stormwater programs.

The quality and quantity of stormwater runoff
became an issue for more localities, especially those in
the southern states, as the 1980s saw surges in popula-
tion and changes in land use and urban infrastructure.
Increased flooding and stream degradation caused many
communities to demand more effective stormwater
management and many looked to Bellevue as a model.
In Louisville, Kentucky, the impetus for the establish-
ment of a utility in 1986 was a flood that inundated 60
percent of the city. In Tulsa, Oklahoma, the precipitat-
ing event was a powerful rainstorm that dumped 15
inches of rain on the city in 1984, killing 14 residents
and destroying city property. In Charlotte, North
Carolina, it was apparent by the late 1980s that their
city’s transformation from a rural farm town to one of
the Carolina’s fastest growing cities, left their drainage
and floodplain management strategies outdated and
inadequate to protect them from flooding and surface
water pollution. By 1992, after several years work with
concerned citizen groups, they agreed on a comprehen-

sive stormwater program to meet the challenges of their
expanding commercial and residential growth. After
examining several funding alternatives, including raising
taxes and charging increased development fees, they
selected the stormwater utility fee option and began
collecting stormwater revenue in 1993. In 1994,
Mecklenburg County, responsible for stormwater
outside the Charlotte city limits, instituted a parallel
user-fee program and now provides service to the
County as well as six adjacent communities.

Today, growing community demand for effective
action dealing with local flooding and environmental
problems related to increased development is prompt-
ing many more communities to consider the stormwater
utility idea. It is estimated that over 400 communities
in the United States now have, or are investigating,
stormwater utilities.

What are the Typical Drivers for Establishing a
Utility?

Though a utility fund can be designed to meet a
wide variety of program needs, most communities that
choose to pursue a user-fee option can be placed into
one of three general categories, each with unique
drivers. The first category includes the rapidly growing

http://www.gisplanning.com
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STORMWATER UTILITIES, CONT. FROM P. 4

communities that haven’t updated
their stormwater design standards in
decades and have no dedicated
stormwater management staff. When
they were sleepy little towns with
moderate growth and lots of open
space, stormwater control consisted
of digging a ditch along the road to
collect and direct stormwater runoff
to the nearest water body. Then these
quiet communities became the
desired place to live and, in just a few
years, runoff has increased dramati-
cally due to significant increases in
impervious area from the culmination
of new roads, homes, driveways,
sidewalks, parking lots, shopping
centers, and schools that have been
built as a result of the development
boom.

The standard regulatory approach
has been to treat each parcel or
development tract independently,
only looking at the impacts on the
directly adjacent property. An often
unforeseen result of this rapid devel-
opment and piecemeal management
approach is that the cumulative
impacts aren’t evaluated and now even a moderate
storm event will trigger downstream flooding of homes
and roads, as well as stream bank erosion from the
increased runoff volumes. As often happens, those
citizens living downstream of the newest development,
who moved to this area for open space, quality of life,
and often, lack of government intrusion, now turn to
the local government and ask how this could be hap-
pening, why hasn’t their property been protected. The
municipality is now challenged with regulating this
increased flow (i.e., putting controls on growth),
building or replacing storm drains and culverts, regulat-
ing construction and industrial discharges, and main-
taining miles of ditches, drains, and inlets, all in an
effort to keep the water “clean” and moving away from
developed property. Very few communities have the
extra tax dollars to pay for the increase in resources
needed to manage a comprehensive stormwater pro-
gram. Many of these communities have traditionally
used staff from their Streets or Highway divisions to
control “drainage” and have no dedicated stormwater
professionals. It requires a significant investment in
staff, equipment, vehicles, office space, capital improve-

ments, etc. to get a stormwater program started, often
requiring millions of dollars. So these communities are
looking for an alternative funding source and the
“utility” concept is appealing to many.

The second category of interested community is the
older, built-out city whose infrastructure is deteriorat-
ing with age. Replacing storm drains under existing
developed properties is extremely expensive, but often
necessary. Adding to these capital costs is the need to
protect dwindling water supply sources and to comply
with recent Federal and state water quality protection
requirements. Combining the resources needed to
upgrade the original storm drainage collection system
with those needed to establish environmental pollution
controls, has many local governments facing a financial
crisis — what programs do we cut to fund stormwater?
With tax dollars being tight and often capped in these
older communities, the utility gives them an option
other than cutting services.

The last category, and the most frequently encoun-
tered in the last few years, is the mid-size city or county
with a population in the 40,000 to 100,000 range, that

New elementary school built in Fort Worth, TX to service rapid growth in population.
Impervious surface area on parcels adjacent to the school are expected to increase
by 70-75% in the next two years.

http://www.planning.org/economic
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STORMWATER UTILITIES, CONT. FROM P. 5

sources (bonds, grants, plan review fees) can be
melded to tailor the distribution of costs as the
local leadership sees fit. A stormwater utility can
have a limited service area (i.e., just within an
established urban growth boundary) or can charge
different fee amounts to different sections of a
community based on measured differences in
service levels. Also, a utility can be designed as
solely a revenue source, with no changes in commu-
nity organization, or it can be the driver to establish
a new dedicated stormwater management team or
department.

• Fair: Equity of funding is a key consideration in
designing and applying a service fee. Stormwater
service fees may be applied to tax-exempt (public)
properties as well as privately owned taxable
properties, which broadens financial participation.
Also the rate structure can be modified through the
establishment of credits. Credits can be given
against stormwater service fees to encourage and
reward responsible stormwater management.
Credits may also be used as a reward for activities
performed by property owners that are beneficial
to the community’s stormwater management
program.

• Legally Defensible: The establishment of
stormwater utility service fee rates has been the

is stable, seeing little growth, has minimum drainage
infrastructure, and a bare bones public works depart-
ment. The Clean Water Act’s National Pollutant Dis-
charge Elimination System (NPDES) Phase II permit
requirements for municipal stormwater systems,
promulgated in 1999, made it mandatory for operators
of regulated small municipal separate storm sewer
systems to institute stormwater programs to comply
with at least six minimum controls to protect water
quality (see Table 1). Though each state is interpreting
the regulations in their own way, most of the Phase II
communities are being required to find funding for
system inventories, public education staff and materials,
wet weather monitoring, illicit connection training
programs, and more rigorous pre- and post-construction
runoff control regulations. Though the costs for these
preliminary requirements under the Phase II regulations
may not seem overwhelming, adding this unfunded
mandate to their already stretched budgets is very often
the straw that is breaking their financial back. A utility
that will provide dedicated stormwater revenue looks
very attractive.

Some Pros and Cons of Implementing a Stormwater
Utility

If utilities are such a panacea for municipal finan-
cial woes, why doesn’t every community have one?
There are pros and cons to implementing a stormwater
utility, and each local government needs to make a
realistic judgment as to whether their community will
support an additional fee to pay for stormwater man-
agement.

On the positive side of the argument, stormwater
utility funding is:

• Stable: The stability of revenue from a stormwater
service fee ensures that long-range scheduling of
capital improvements, regulatory compliance
activities, and operations can be done with reason-
able assurance that funding will be available.

• Dedicated: Service fees for enterprise funds are
considered dedicated funding that cannot be
diverted to other uses. This encourages accountabil-
ity and long-term stewardship of the financial
resources and eliminates the annual battle for tax
dollars.

• Flexible: A stormwater service fee can be combined
with other funding methods or can stand alone.
Revenue from service fees and other funding (continued next page)

The Six Minimum Control
Measures Required under
NPDES Phase II Rules

1. Illicit discharge detection and removal

2. Construction site runoff control

3. Post-construction stormwater controls for new
development and redevelopment

4. Pollution prevention and good housekeeping
for municipal operations

5. Stormwater public education and outreach

6. Public involvement and participation

TABLE 1
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STORMWATER UTILITIES, CONT. FROM P. 6

subject of numerous court challenges and the
courts have set clear guidelines on acceptable
practices. Service fee rate structures that have been
accepted by the courts in various states include
examples based on impervious area, gross area and
intensity of development, and a combination of
impervious area and percentage of imperviousness.
The courts have also supported application of
stormwater service fees to both private taxable
properties and to public tax-exempt properties. The
courts have consistently given great deference to
locally elected officials in structuring service fee
rates, and have demonstrated a reluctance to
intervene unless the adoption process or resultant
fees are seriously flawed (i.e., considered arbitrary,
discriminatory or capricious).

There are, however, several potential negative
aspects that need to be addressed when pursuing a
utility, including:

• Public Perception as a Tax: Regardless of technical
distinctions between “taxes,” “assessments,” and
“service charges,” any form of government funding
will be viewed  by a majority of citizens and
property owners as a “tax” and will thus be poten-
tially unpopular.

• Cost of Start-up: Stormwater utilities require a
commitment of both time and money to plan,
develop, and implement. Costs typically include
those required to hire experts to help identify and
detail programmatic aspects, to manage stakeholder
involvement, to develop rate structures and cash
flow models, to assist with development of data
needed to support billing, to pay for billing system
support, and to provide customer service when the
utility goes on line.

• Lack of a Compelling Case: There has to be a real,
quantifiable need for additional funding in order for
most communities to support a stormwater user
fee. Using this tool just to take current funding
from tax revenues to free up dollars for other
expenditures, without a compelling case to bring to
the stakeholders, will generally end in a lack of
community support.

Many communities are wary of establishing a utility
because they expect political and citizen opposition to
an additional fee and are afraid the initial costs won’t
be worth the effort. So before pursuing a utility funding
source, community leaders need to take a realistic look
at their circumstances and make sure they have a
demonstrable need. The way to overcome potential
opposition is to systematically demonstrate the need for
a comprehensive program, engage the public, and show
that the process used to develop the program and
establish the rates is logical, fair and transparent. An
educated and informed citizenry will, in the majority of
cases, understand the value of increasing protection of
their property and their quality of life and will agree to
invest in the program.

The Implementation Process
Utility implementation is often approached as a

two step process. Step one is to perform a feasibility
study. When communities begin evaluating whether a
utility is right for them, their first step is to identify
what they do now for stormwater management, what
are their short and long-term goals, and what would
their desired program look like in five or ten years. A
typical feasibility study will evaluate current programs,
establish community goals and priorities through a
stakeholder process, perform a gap analysis that looks at
where you are and where you want to be, estimates

http://www.hunterinterests.com
http://www.pumaworldhq.com
http://www.planning.org/economic
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annual costs to get you there, evaluates a combination
of funding alternatives to meet the identified financial
needs, and determines whether there is a compelling
case to establish a utility.

If a stormwater utility is selected as a funding
source of choice, a second step begins which leads to
the utility implementation. This second step identifies
the appropriate rate structure, determines data needs to
support the rate, recommends billing methods and
organizational processes, and establishes the rate. It is
recommended that this process be as transparent as
possible. Success or failure of establishing a utility often
depends on both political support and public under-
standing of the process and the outcome. For this
reason, use of public advisory committees, internal city
staff meetings, editorial board briefings, public hearings,
public education campaigns, and a host of other out-
reach activities are typically included in the implemen-
tation plan.

Typical Fee Structures
For stormwater, the way that each customer’s

impact on services is measured is not as straightforward
as that for a water or electric utility (i.e., a meter at
their house), but several acceptable methods have been
developed over the years that can estimate relative
impacts. In most instances, stormwater fee rate struc-
tures are based on the conditions on properties that
affect the peak rate of runoff, total volume discharged,
and pollutant loadings on receiving waters. A Black &
Veatch survey performed in 2002 found that a majority
of stormwater rate methodologies are based solely on
the amount of impervious area (roofs, paved areas, etc.)
on a property. Impervious coverage increases both the
proportion of rainfall that runs off the land and the
peak rate of discharge. Over 250 cities or counties in
the U.S. have a service fee rate methodology based
solely or primarily on impervious area. Stormwater
rates have also been based on the gross area of proper-
ties and a factor that reflects the intensity of develop-
ment. This approach was used in Bellevue, WA and
Beaufort County, SC. A few cities and counties have
incorporated both gross area and impervious area or the
percentage of imperviousness into their rate calculation,
including the City/County of Denver, Colorado. There
is not one approach that fits all situations and a review
of available data on land use will often help determine
what the most appropriate option will be.

Another common tool used in the development of
the rate structure is the Equivalent Residential Unit
(ERU). Equivalency units are often used in rate struc-

STORMWATER UTILITIES, CONT. FROM P. 7

tures to normalize between dissimilar properties. For
example, if the “typical” single-family residential
property in a community has been determine to have
2,500 square feet of impervious surface (rooftops,
driveway, sidewalk, etc.), then the ERU for that com-
munity would be 2,500. Then the service fees appli-
cable to various non-residential properties might be
thought of as the number of equivalent single-family
residences each represents in the form of stormwater
runoff impact or service demands. Thus, each typical
single family would be billed one ERU and a commer-
cial property with an impervious surface area of 25,000
square feet would be billed 10 ERUs, having approxi-
mately 10 times the impact of a single family property
on stormwater management.

Rate structures can also be modified to reward
behavior that the community feels improves stormwater
management or that relieves costs to the utility. This is
usually done through a credit system. Credits against
stormwater service charges are most often designed to
account for the mitigative effect of on-site controls and
activities, and provide an incentive for on-site control
by reducing the service fees for properties where
stormwater impacts are minimized in some manner.
Ongoing reductions in fees are usually based on a
property owner’s continuing compliance with approved
design and operating standards. Credits can also be used
to fine-tune financial participation across the commu-
nity, recognizing that some properties lie within areas
that demand less service than others. Credits against
service fees usually continue as long as the applicable
standards are met or the activities or functions are
provided, which implies that their compliance must be
verified from time to time.

The design of a stormwater service fee rate struc-
ture can be relatively simple or very complex. The
flexibility allowed in service fee rate design enables
local officials to adjust basic methodologies to fit
special circumstances and objectives. This has resulted
in such modifications as simplified residential rates,
base rates to recover fixed costs per account, declining
block rates, and surcharges for special services, localized
capital costs, and/or increased levels of service. Each
community can build a rate structure to specifically
deal with their circumstances as long as the final rate
structure complies with local utility law and is deemed
fair by the community.

The Fort Worth Example
Fort Worth, Texas is one of the fastest growing

(continued next page)
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cities in the United States today, with a population
predicted to grow from 580,000 in 2005 to over one
million by 2025. Recently, both Pier 1 Imports and
RadioShack have moved their corporate headquarters
to Fort Worth, adding new jobs and increasing the need
for more housing and infrastructure support. This
projected growth, coupled with a drainage system that
is now decades old, is presenting new challenges and
increased needs in order to control flooding and its
impacts. In the last five years, eight people have lost
their lives due to flooded roadways and over 300 homes
and businesses have suffered major flood damage. A
review of capital and maintenance problems revealed
that the City already has a backlog of $500 million in
stormwater projects and that maintenance crews are
under funded to meet the needs of an ever-expanding
system. The City leadership decided in early 2004 that
stormwater management issues had to be addressed
immediately in order “to keep things from getting
worse” while protecting people, property, and water
resources in the future.

As part of the increased emphasis on stormwater
management, the City hired AMEC Earth and Environ-
mental to help them assess their stormwater needs and
identify potential ways to fund them. In October 2004,
city staff and their consultant began meeting with a 20
member citizens’ Policy Advisory Committee (PAC) to
identify and prioritize stormwater improvements.
Specific recommendations included:

• Accelerating stormwater system upgrades and
repairs,

• Providing regularly scheduled and efficient system
maintenance,

• Completing watershed improvement plans,
• Increasing public education and outreach, and
• Updating development review requirements.

To identify funding needs for these new program
priorities, the group developed a five year program plan
that identified resource needs. This program was
developed based on a stepped increase in services,
beginning moderately in the first year and growing to
an aggressive program by year five. The key program
pieces included an inventory and conditions assessment
of their existing drainage system, master planning for
areas being considered for new and redevelopment,
updated and enforced development standards and
policies, a proactive maintenance program, increased
funding for capital improvements, and increased public
information and outreach. The costs for this more
aggressive and comprehensive stormwater program
would be in the range of $20 million (for the first year)
to $25 million per year by the fifth year. Since Fort
Worth spent approximately $7 million on stormwater
services in 2005, this would mean an increase of
between 280 and 360% over current expenditures.
Recognizing that it would be very difficult to obtain
this additional funding through a tax or development
fee increase, it was recommended that a stormwater
utility user fee be further evaluated. The City, in
cooperation with the Policy Advisory Committee,
presented this plan to the City Council in April 2005
and the Council overwhelming supported the program
and approved funding to proceed with a utility rate
study and implementation plan.

From June through December 2005, the City staff,
their consultant, and the Policy Advisory Committee
reviewed the details and costs of implementing a
stormwater utility in Fort Worth and made the follow-
ing recommendations to the City Council:
• A stormwater user fee should be adopted in Fort

Worth to support the program of services identified
in the Comprehensive Stormwater Management
Plan. Impervious area on a parcel will be the basis
of the rate methodology. The rate base will include
all developed property within the city-limits unless
specifically excluded by state law

• The rate structure will have two components. The
first component for non-residential property will

Sample of Average Monthly
Single-Family Residential
Stormwater Utility Fees in
Texas – 2005

Austin $6.74
Denton $5.45
Dallas $4.11
San Antonio $3.60
Killeen $3.00
Fort Worth* $2.90
Euless $2.50
Irving $2.00

* Proposed for 2006
(continued next page)

TABLE 2

http://www.planning.org/economic
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require measurement of the amount of impervious
area on a parcel. The total impervious area will
then be divided by the Equivalent Residential Unit
(determined to be 2600 square feet) to ascertain
the number of billing units for that parcel. The
second component will be for residential property,
where a predictor of imperviousness based on
livable square footage and garage space will be used
to assign a parcel into one of four billing tiers.

• In the first year, the typical single family property
will pay $2.90 per month as a stormwater user fee
and non-single family properties will pay $2.90 per
month for each 2,600 square feet of measured
impervious area on their parcels. This is comparable
to other stormwater user fee rates in Texas (see
Table 2).

• The rate will grow from $2.90 per ERU per month
in the first year of the utility to $4.50 per month in
the fifth year at which time an updated rate study
will be performed

• A citizen-based policy advisory committee or board
should be established to continue with review of
stormwater policies and programs

• The City needs to provide extensive public out-
reach to educate and inform the citizens and
businesses in Fort Worth about the enhanced

For more information on stormwater programs and
user fee options, check out the following websites:

Center for Urban Policy and the Environment:
stormwaterfinance.urbancenter.iupui.edu/home.htm

Environmental Protection Agency/OWM:
cfpub.epa.gov/npdes/stormwater/swfinal.cfm

Florida Stormwater Association:
www.florida-stormwater.org

Stormwater: The Journal for Surface Water Quality
Professionals: www.stormh2o.com/sw.html

stormwater program and stormwater utility imple-
mentation.

Preliminary public hearings on the utility have
resulted in primarily favorable responses as the commu-
nity is beginning to understand the need to provide
more comprehensive stormwater management. An
ordinance to establish the utility structure was ap-
proved by the Fort Worth City Council in January 2006
with very little fanfare and the City is currently in the
process of publishing the utility rate ordinance for
public review and comment. A vote on the rates is
expected by March 2006 and the goal is to have the
first stormwater utility bills out by July 2006, providing
the City with the much needed revenue to start making
a difference in their community. 

Jean M. Haggerty is an Associate at AMEC Earth &
Environmental, Inc. in Greensboro, North Carolina,
specializing in stormwater program development and
utility implementation. Patricia Murray is a GIS Analyst
at AMEC Earth & Environmental, Inc., in Greensboro,
NC and develops and interprets data for stormwater
utilities. If you have questions, please contact Jean at
jean.haggerty@amec.com.

mailto:jean.haggerty@amec.com
http://www.econres.com
http://www.bonzandcompany.com
http://www.florida-stormwater.org
http://www.stormh2o.com/sw.html
http://stormwaterfinance.urbancenter.iupui.edu/home.htm
http://cfpub.epa.gov/npdes/stormwater/swfinal.cfm
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Please explain the significance of Green Design and
why this conference is so important.

Tropical Green Design is a holistic approach to
building and planning that provides a blueprint for
sustainable culture in hot, humid climates. It is appli-
cable to planning, architecture, landscape design, and
engineering. This two-day conference included lectures,
panel discussions, and exhibits that address the social
fabric, the environment, land and resource conservation,
air and water quality, energy efficiency, and human
health and well being. The panelists included planners,
policy makers, artists, architects, engineers, interior
designers, and landscape architects. They brought us
news of their experiences in undertaking the challenges
we are now beginning to engage.

What is the significance of holding this event in Miami?
Miami is considered a hemispheric capital among

warm weather cities. Green has long been mainstream
in Europe and in progressive cities throughout the
world. In recent years, Green has entered the public
discussion in South Florida, a sign of the region’s vigor,
prosperity and sophistication. In the architecture and

planning communities there is much curiosity and
excitement about approaching design from the Green
perspective.

How is South Florida limiting the adverse impact of
sprawl on inner city redevelopment and on conserva-
tion of natural resources?

The antidote is to keep activity in the urban core
and create better alternatives to living in the suburbs.
The boom is adding residential inventory to downtown
and therefore increasing the opportunity for suburban
residents to relocate or make a better choice. This, in
turn, has potential positive impact by diminishing
commuting, protecting the environment and enhancing
quality of life.

Simultaneously, we act politically and in every
possible civic means to restrict suburban expansion into
rural and farm lands. Still, many in the development
community treat our Urban Development Boundary as
flexible. Only a fixed boundary can protect our re-
sources.

When we have a project in already-sprawling
locations, we apply inner city concepts in ways that

Tropical Green:
A Holistic Approach to Planning

and Development in Hot, Humid Climates
AN INTERVIEW WITH TROPICAL GREEN CONFERENCE

SPONSOR BERNARD ZYSCOVICH, AIA
by Laura Cerwinske

     On February 9-10, 2006, the City of Miami hosted the Tropical
Green Conference. The conference was presented by Metropolis

Magazine and organized by a consortium of South Florida organizations
committed to the implementation of Green Design in South Florida. They include the

U.S. Green Building Council South Florida Chapter, the Architecture Club–AIA Miami, ASID and the Florida APA
Gold Coast Section. The Miami-based architecture, planning and design firm of Zyscovich Inc., having members from all
of the above organizations in-house, was a key sponsor of the event along with The Earth Ethics Institute at Miami-Dade
College, where the conference was held.

Bernard Zyscovich, AIA, is the managing principal of Zyscovich, Inc. His book, Techniques for Creating Real
Urbanism (to be published by the Urban Land Institute in 2007), elucidates how Green concerns must and can be viably
integrated into urban planning. In the following interview, Bernard Zyscovich explains the concept of tropical green and
focus of the two-day conference.
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make the suburb more of an urban satellite. For ex-
ample, when our firm created the codes and design
guidelines for the City of Coconut Creek, Florida, we
required appropriate responses to the existing environ-
mental and climatic conditions at all levels. Our mission
was to create a vision and a development plan for 430
acres of vacant farmland (150 of which were owned by
a single individual) for use as a town center. Coconut
Creek is a suburban, residential city, located in north-
west Broward County and incorporated in 1960. An
amalgam of gated communities of single-family homes,
a public high school, and a forty-acre wetland — a
native habitat with a cypress dome). It is an environ-
mentally conscious city, despite its perimeter of car
dealerships, suburban thoroughfares, big box retail
outlets, and a gambling casino. It is the also the home of
Butterfly World, and the butterfly is its logo. With its
electric shuttles and abundant parks, the City of Coco-
nut Creek was determined to preserve its unique
natural environment. We regarded this natural habitat
as our placemaking device. By orienting all the features
of the urban plan toward the ecological heart of the
city, the cypress dome became the symbol as well as
recreational center for the city. In a sense, we created a
Central Park at a suburban scale. We also wrote guide-
lines that require the architectural design to respond to
the Florida environment. Our approach extended from
town planning to individual buildings, from the envi-
ronmental component that calls for the protection of
natural resources, increased allowable density and

mixed-uses to the actual construction which requires
all buildings to be LEED certified or certified by the
Florida Green Building Coalition. I’m proud to say that
Zyscovich’s Coconut Creek Master Plan is the first
sustainable urban design in the State of Florida.

Most new condo towers are being built on speculation
in a highly competitive market. To what extent have
green design elements been incorporated into these
projects?

Few developers that I know of locally have yet been
willing to deal with their cost, space, or code complica-
tions. Precedents have been set overseas, however. For
example, Ken Yeang, Greg Kiss and Guy Battle have all
built green buildings in tropical places. Ken Yeang has
created the innovative bioclimatic skyscraper in the
tropical climate of Singapore. He frequently uses green
roofs, which have become almost status quo in Asia as
have façade treatments and forms that reduce the
energy requirement for cooling rather than attempting
to eliminate it.

What makes green in a hot and humid climate differ-
ent from green in the more temperate areas that
predominate in the U.S.?

In a temperate climate, it’s easy to convert sunlight
to heat. Here comfort is related to staying cool and dry.
Air conditioning is our imperative. Passive techniques
need to be coupled with technology and mechanics to
effect an actual change. We have a history of sensitive
design in residential architecture with such fine and
innovative architects as Alfred Browning Parker, Rufus
Nims, George Reed, Robert Browne, Peter Jefferson,
and Paul Rudolph and the Sarasota School. They
created an architectural language of building controls
(louvers, sun shades, screen enclosures, walls comprising
doors, etc.) that we can build upon as a means of
implementing Green at a smaller scale. But there are
very few examples that I’m aware of in larger struc-
tures. There are examples of buildings that use highly
energy efficient equipment, but none that have made
passive design effective except for the traditional
accommodations of stone flooring, louvers and shades,
roof vents, and open walls for breezes.

In this region, our issue isn’t so much temperature
differentials as it is radiant heat. It all starts with
shading. We need louvers, meshes, and veils that block
the heat before it enters the window. And then, of
course, there is the even greater issue of humidity
control. Who can afford to subject their electronic and

(continued next page)

Coconut Creek, Florida urban plan began with an orientation to
the ecological heart of the city.

TROPICAL GREEN, CONT. FROM P. 12
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Welcome to Our New Members…
Stephen P. Allen Quincy, CA

Munish Arora Newark, CA

Katrina Balog Royal Oak, MI

Howard T. Berry Yorktown, VA

Paul R. Bishop Little Valley, NY

Timothy B. Chambers Charlotte, NC

Giovanna G. Codato Ivrea, ITALY

George S. Colyer Fairview, NM

Amy Connolly Howell, MI

Omari Cranston Florissant, MO

Ross Cromarty Scottsdale, AZ

Michael D. Davis Brooklyn, NY

Jeffrey P. Doshna Flemington, NJ

Sonia M. Dusza North Tonawanda, NY

Luis Estevez College Station, TX

David Falcon Albany, NY

Philip Fletcher Bangor, ME

Michael Fossati Santa Clara, CA

Alex Friedman San Luis Obispo, CA

Alen Fye Pittsburgh, PA

Daniel Galindo San Antonio, TX

Nathaniel Gieryn Austin, TX

Frank Goetzke Dayton, OH

Chris Hall San Luis Obispo, CA

Lori Hatton Washington, DC

Jason Hensley Augusta, GA

Ryan B Herchenroether Brooklyn, NY

John C. Hindulak Cleveland, OH

Thomas Hix Los Altos, CA

Susanne Huerta New York, NY

Scott Albert Hutter Dana Point, CA

Anjali H. Kaul Austin, TX

Kristin Legere Delmar, NY

Kevin Limestall Highland, IL

Nathaniel B. Loomis Covington, LA

Kenneth N. Margolin Newton, MA

Sheila Martin Portland, OR

Jessica A. Martin York, PA

Maria L. Masque Tucson, AZ

Michael D. Mills Coker, AL

Kimberly J. Mitchell Blacksburg, VA

Olga Molnar Richmond, VA

Sandra Monck Tama, IA

Donald C. Murray Panama City, FL

David Paoletta Salamanca, NY

John W. Pavacic Smithtown, NY

Natalie Phythyon Richmond, VA

Paula Roy New York, NY

Brandie M. Schaeffer Fairfax, VA

Stephen Singer Philadelphia, PA

Veljko Skarich Berkeley, CA

Farrington Burnett Snipes Tuscaloosa, AL

Zenon F. Solis San Antonio, TX

Stephen S. Wade Washington, NH

William D. Wakan Salt Lake City, UT

Craig Wheeler Somersworth, NH

Julie C. Wilkins Labelle, FL

A. Louis Zunguze Salt Lake City, UT

computer equipment or their art and clothing to
the effects of dampness and, worse, mold? Design
must allow for air movement and natural ventila-
tion to co-exist with air conditioning and energy
efficiency. Sometimes this will mean providing
separate spaces.

What outcome are you
hoping for from the Tropical
Green Conference?

The Tropical Green
Conference team is bringing
together leaders in the design
and development communi-
ties to focus on ways to
combine issues of sustain-
ability and energy efficiency
with architectural design, to
meld LEED with regionally
appropriate architectural
language. I would love to see Green Design gain an
architectural identity, to have a recognizable architec-
ture of layers and scales and overlays. As a first step we
should find ways for important Tropical Green features
to become requirements as they have in other areas of
the country. 

For further information about Tropical Green issues, go to
www.metropolismag.com/cda/tropicalgreen.php. Bernard 
Zyscovich can be reached at (305) 372-5222 and at 
www.zyscovich.com.

Coconut Creek Master Plan.

http://www.zyscovich.com
http://www.metropolismag.com/cda/tropicalgreen.php
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The Hidden Sector: A Study of the
Preservation Industry in New York City
A synopsis and background of the Master’s Thesis of Hsiu-tzu (Betty) Chang

E conomic development professionals have long
focused on attracting clusters of firms in high-
growth industries to stimulate local economies.

Technology clusters such as Silicon Valley in California
or Route 128 in Massachusetts are among the nation’s
most well-known efforts. Yet the benefits of clustering
are not limited to the technology industry. This month’s
Student Research Highlight focuses on a different type
of knowledge-based industry — historic preservation —
and a Columbia graduate student’s innovative investiga-
tion into its role in New York City’s economy.

Hsiu-tzu (Betty) Chang, a native of Taiwan, was
introduced to economic development at her first job
after completing her undergraduate degree in architec-
ture. She worked at a not-for-profit planning organiza-
tion that utilized cultural strategies such as historic
preservation to revitalize small, rural towns in Taiwan.
Her early work experiences led her to believe that “we
can always learn from what the local communities
already have, because everything is interrelated and has
an impact on changing the characteristics of place,
either economically, physically or socially. That’s my
personal belief, it’s a more organic approach to discover
what has been there in the local economy, instead of
trying to create incentives for outside corporations to
enter into the area.” It is with this philosophy in mind
that Chang entered Columbia’s Urban Planning pro-
gram in Fall 2001 to pursue a master’s degree.

At Columbia Chang enrolled in a course on urban
economic development policy, where she was asked to
use a sectoral approach to explore New York City’s
economy. Wanting to bring her experience in commu-
nity development and historic preservation into her
planning degree, Chang chose to focus on the historic
preservation sector. She gained an insider’s perspective
on New York’s preservation sector through interviewing
thirteen individuals from all different specializations
within the industry. With the rich information gathered
from the field and positive feedbacks from her instruc-
tor, this class assignment quickly grew into Chang’s
thesis project.

The terms “sectoral approach” or “cluster approach”
are commonly used to refer to an economic develop-

ment strategy that seeks to foster and support an entire
network of industries operating within a particular
economic sector. Instead of analyzing an economy using
traditional, horizontal categories such agriculture,
manufacturing, service or retail, the sectoral approach
focuses on the vertical connections within a certain
sector, such as the wine cluster in California used by
Michael Porter’s study. The wine cluster, as he de-
scribed, covers an intensive complement of supporting
industries that are concentrated in a geographic area. It
includes suppliers such as grape growing, wine making,
to the manufacturing industries providing equipments,
containers and packaging. Services specialized for wine
marketing, publishing as well as local institutions for
regulation and research are also part of the spectrum of
the wine cluster. These firms compete but also cooper-
ate, and their interconnectivity creates the competitive
advantage for growth and upgrading. As the result,
cluster, or sectoral development strategies emphasize
policies that improve the overall competitiveness of this
network of related firms. Neither targeting one com-
pany nor depending on a single category of industry, the
sectoral approach focuses on a number of existing local
businesses at the same time, fostering vertical diversity
within the economy.

The importance of historic preservation to eco-
nomic development has been increasing recognized
over the past two decades. No longer viewed as piece-
meal efforts to maintain or regain a building’s aesthetic
or historical significance, historic preservation has
become an economic engine attracting large amounts of
both public and private investment. Specifically, it has
been embraced as a pro-growth economic development
strategy, enhancing real estate, tourism, and construc-
tion industries. Despite this growing importance of the
historic preservation sector, and the proliferation of
studies on economic clusters, the location patterns of
preservation-related industries at the local scale had not
been well studied. And, Chang’s thesis worked to fill
this gap.

Chang defines the preservation industry as the
clustering of design, manufacturing and construction
activities involved in preservation, restoration, rehabili-
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(continued next page)
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tation and reconstruction of old and historic buildings.
These economic activities have traditionally been
counted as part of the service and manufacturing
industries, all falling within the larger construction
economy. However, as demand has increased and the
market has responded, Chang argues that a sector has
emerged linking these businesses together and fostering
specialized skills and knowledge.

As major American cities grow older, the demand
for maintaining and restoring older buildings is driving
the emergence of historic preservation as an important
sector within regional economies. Tourism, urban
revitalization strategies, and financial incentives from
federal, state, and local governments have all assisted
increasing the demand for historic preservation in
recent years. According to Chang’s thesis, 27 percent of
the national housing stock was built before 1949; in
1996 nearly $115 billion was spent on maintenance and
improvements to existing housing stock.

Changing cultural attitudes have also driven the
demand for historic preservation in recent years, such as
an increase in the level of what Chang calls “place
sensibility.” Since historic preservation was first linked
with the environmental movements in the 1960s, the
public has grown to recognize the importance of
achieving harmony between the natural and built
environment. Instead of building new, people are more
appreciative of the history of a building and its relation-
ships to people and the environment. Unlike other
academically, institutionalized creative movements in
architectural history, preservation is a bottom-up,
grassroots attitude toward the aesthetics and the
environment. One example that reflects this newfound
vernacular appreciation is the preference for traditional
styles in residential buildings as opposed to modern
design. Some believe this to be one of the major
triggers of the “back-to-the-city” movement, attracting
young couples from the suburbs into urban neighbor-
hoods to fix up deteriorated buildings. This contributes
to a larger movement celebrating urban life and diversity.

Chang focused on New York City not only because
it was the place of her residence during her research,
but because of the size and importance of the historic
preservation cluster to the city and within a national
context. The total number of nationally registered
historic properties within the city, including landmarks
and buildings in all historic districts, is over 18,000 —
the highest among big cities in the nation. In addition
to the properties listed on the National Register of
Historic Places, there are also state- and city-designated
properties. In New York City alone, there are 82 city-

designated historic districts covering a total of 22,183
properties and 1,087 individual landmarks. And almost
2,000 of these historic properties have been designated
during the last five years alone. Today, about four
percent of the properties in New York City are under
the jurisdiction of the Landmark Preservation Commis-
sion. And the Commission’s increasing focus on desig-
nating historic districts rather than individual land-
marks will further increase the number of historic
properties protected by landmark law. Given its large
number of historic properties and old buildings, as well
as its function as the traditional center of architectural
activity in the region and nation, Chang found it
unsurprising that New York City is the center of the
preservation industry within the United States. Her
research suggests that the preservation industry is more
important to New York City’s local economy than to
that of other cities in the nation.

Like other industry clusters, within the historic
preservation sector in New York City dense linkages
exist between preservation firms and professionals.
However unlike industries more traditionally focused
upon in cluster studies, the ability to obtain work
within the preservation sector is nearly entirely based
on referral. Due to the amount of skill required for
preserving historical buildings, high value is placed on
the level of trust exhibited in the work of each profes-
sional by their colleagues. According to Chang, this
referral system creates a clustering scheme that is much
stronger than in the conventional construction industry.

Within New York City itself the historic preserva-
tion sector is highly concentrated in just a few areas
close to the city center. According to Chang’s research,
there are a total of 492 business establishments that are
part of the preservation industry in New York City.
Over half of them, or about 58 percent, are located in
Manhattan. The rest of them are in Brooklyn (19
percent), Queens (15 percent), the Bronx (six percent),
and Staten Island (two percent). With high concentra-
tions of offices and commercial space, it is not surpris-
ing that Manhattan exhibits the largest clustering of
professional service establishments, such as architects,
engineers and consultants (91 percent). The majority of
these firms are located in just three areas in Lower
Midtown: Gramercy Park, the Flatiron district, and
SoHo, which is already known as the center of the
architecture community in New York City. Historic
preservation firms in New York have also been known
to cluster by trade (e.g., roofing, masonry, woodwork,
metal, glass, plastering, etc.) and by the type of service
they offer (professional, supplier, contractor, etc.).

http://www.planning.org/economic
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Business location decisions are likely made based on
several variables, including real estate and operating
costs, zoning, proximity to the clients, transportation,
the need for certain types of space, and personal
preference. There are some general trends Chang finds,
however, in the geographic preferences of New York
City’s preservation sector:

• Manhattan is still the center for every segment of
business in the preservation sector. For every segment
other than supplier, the industry is concentrated in the
Lower Midtown area, from professional services and
general contractors to special trade contractors. For the
professional services segment, the clustering can be
explained by the already well-established architect
community in this area. For the building trades, their
clustering in this area is probably due to the proximity
to the professional services, such as architect and
design. Many of the finishing businesses are located in
Chelsea, one of the trendy areas for artists and the
designer community.

• The clustering of suppliers and furnishing services
in the Upper East Side and Long Island City can be
explained by the proximity to their clients. With the
concentration of high-end residential and commercial
buildings in the Upper East Side, these businesses can
take advantage of access to the large market for an-
tiques, collection care, and customized products.

Brooklyn tends to house the trade businesses that
are either start-up businesses or that require less space,
while Queens houses the ones that need more. This is
because, historically, the manufacturing spaces in
Brooklyn usually are smaller and the spaces in Queens
are usually larger, easily housing heavy industry. While
space in Brooklyn seemed well-suited to the metal and
glass trades, for example, Long Island City provides
room for expansion of businesses engaged in cast stone
and glass fiber reinforced concrete (GFRC).

• Building typology matters in the selection of
business location as well as the size of the space. One of
the leading mural design companies, Evergreen Studio,
Inc., which employs over 100 artist and artisans, chose
to locate in Chelsea because the high ceilings and long
walls in the loft buildings can accommodate their work
on large mural projects. This could be one explanation
of why there are many finishing trades in Chelsea.

• Many of the business in building trades are
located in the manufacturing zones in the city in order
to perform their work beyond the building sites.
However, the areas where they are concentrated,
Chelsea/Garment District in Manhattan, Greenpoint-

Williamsburg and Park Slope in Brooklyn, and Long
Island City, Queens, are the hottest real-estate areas
either because they have been rezoned or discussions
are on the table to rezone for a more commercial and
retail oriented mixed use area. Because of the fact that
many of the businesses in New York City are renters
rather than owners, the rising real estate costs is a
continuing threat to their being able to operate their
businesses in the city.

In her thesis, Chang theorizes that there are several
reasons why historic preservation sector tends to cluster
in New York City as opposed to other places in the
state. First, the concentration of businesses is a response
to the demand of the large amount of historic buildings
located in the city. In addition, New York City provides
a superior trained workforce, including skilled immi-
grants and trade unions with extensive apprenticeship
programs. A plethora of local not-for-profit organiza-
tions, such as Columbia University’s historic preserva-
tion program, The New York Landmarks Conservancy,
Municipal Art Society, the Historic District Council,
the World Monument Fund, the National Trust regional
office, and the Preservation League of New York State,
have helped foster networking opportunities and
advocacy to address various issues confronting historic
preservation. The first high school preservation art
program in Brooklyn is one of the examples of their
collective efforts to maintain and improve the long-
term supply of skilled laborers for the preservation
industry.

The preservation sector in New York City is also
dominated primary by small businesses that are either
start-up or traditionally have been located in the city.
The customized services offered by the industry also
contribute to its clustering in close proximity to the
customers, enabling quick responses and better service
tailored to their needs. A final contributor to clustering
is what Chang labels as the “marriage between design
and manufacturing.” Businesses in the preservation
sector, especially special contractors and product
suppliers, are usually not only doing the preservation/
restoration but also the replication, reproduction, and
new design inspired by the traditional styles. This kind
of customized service and production requires consider-
able supervision in order to ensure the outcome of final
products. Easy access to the manufacturer becomes
very important for the sector. To achieve this most
efficiently, design and manufacturing firms often co-
locate, ensuring the quality of work. As business estab-
lishments in the preservation sector are small, many

THE HIDDEN SECTOR, CONT. FROM P. 17
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designers themselves are the
manufacturers. Since their orders
are usually customized projects in
very small quantities, the space
requirement is much less than
mass production manufacturing.
Also, because businesses in this
sector focus on handwork rather
than the machine, they can stay in
the multi-story loft buildings or
small shops in the city rather than
requiring big, single-story space in
the suburbs to assemble the
product. This characteristic means
that the traders, product suppliers
and manufacturers are better
acclimated to the high-density
environment of New York City.

While in terms of a dollar
value the preservation sector may
not be a top contributor to the
New York area economy, its importance to the region is
still tangible. Chang comments, “I don’t think its
significance really shows in a quantitative way, but I
think it is important in terms of the kind of job it offers
to the city. It is not the number of jobs but it is the
quality of jobs — which are open to people in different
races, gender, age, and education level. Differences are
accommodated so that is very important in relation to
the city. It is very labor intensive and requires a lot of
skill. So in comparison to the conventional construction
industry, it pays well and one actually gains knowledge
about traditional building techniques instead of just
assembling materials. In addition to the economic
contribution, there are also social and cultural ones.”

Chang sees a clear role for economic development
professionals in maintaining and encouraging growth in
smaller but creative and culturally important sectors
such as preservation. “We really need to be more careful
and really sensitive to what is going on from the bottom
up. What I learned from this project is that we, as
planners or economic development professionals, need
to think clear about what rationales drives our deci-
sions. For example, there are significant among of re-
zoning activities going on in the manufacturing districts
in New York City, but a lot of firms in the preservation
sector are located in these manufacturing zones. We
usually don’t realize that there has been new types of
industries going on, utilizing these spaces,” warned
Chang. She learned that using traditional ways of
quantifying or categorizing firms could actually make

new industries potentially “disappear” from view.
Chang also notes that while we are in the midst of

“the process of global economic restructuring, we need
to may more attention to rezoning, housing, and other
policies because there may be something that we have
not been aware of when we regulate land use.” She also
sees a role for economic development professionals in
helping to respond to the shortage of skilled labor in
industries such as preservation where a vocational
education, rather than a collegiate one, is a prerequisite
for employment.

In comparison to the traditional business develop-
ment activities of economic development professionals,
Chang believes that taking a “sectoral” approach to
cultivating industries that have grown from local
characteristics and demand is more “healthy,” particu-
larly because it eliminates competition between mu-
nicipalities. She is adamant that “if an industry has a
potential to grow then it is important to give some
supportive policies and incentives for growth. One has
to look into what we already have in the local economy,
thinking about the advantages and disadvantages,
analyzing them and be creative!”  

Hsiu-tzu (Betty) Chang is currently a Ph.D. candidate at
the Brownstein School of Urban Planning and Policy
Development at Rutgers University. For a copy of her
master’s thesis in its entirety please email her at
hschang@eden.rutgers.edu.
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