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To the hardworking Dewberry employees who dedicate their talent, energy, and passion to building
amazing places.

Ours is a business in which a great deal of what we do has a visible and tangible impact on the world. |
love driving past the places our firm has had a hand in creating. Conference centers. Housing
developments. Lakes. Golf courses. Libraries. Churches. Bridges. Roads. Telecommunications facilities.
Small or large, they’re all something to be proud of. Such landmarks also provide a satisfying reminder:
when it comes to measuring the land, reshaping it, getting across it or building on it, Dewberry has done
it—and done it well—for a half century.

—Sidney O. Dewberry
The Dewberry Way: Celebrating 50 Years of Excellence, 13 April 2006
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FOREWORD

Details often make the difference between the ordinary and the extraordinary.
—Todd Mansfield

Over the years I've worked on many sides of the land development industry. Whether approaching land
development from a design, policy, or conservation perspective, the underlying motivation in my experience
has always been the same: we are in the business of building vibrant and sustainable communities. Realizing
this objective, however, is no small task—it requires visionary leaders and developers, innovative designers
and builders, and progressive policy makers who are all committed to a common objective: creating a sense of
place.

Sid Dewberry’s enduring accomplishments in responsible and creative land development underscore this
type of commitment. In this publication, Sid leads his staff of dedicated experts and industry colleagues in a
truly collaborative effort to present an updated version of the Land Development Handbook, which I
commend to your reading.

The truly comprehensive nature of this book provides unique insights to an array of issues ranging from the
various aspects of technical design to the rezoning process. What’s more, the collective experience of
Dewberry is distilled to offer proven perspective on where we’ve been, what we struggle with today, and how
we can begin to prepare for future land development challenges. The third edition of the Land Development
Handbook strikes a thoughtful balance between the science of city building and the art of placemaking. In
particular, this edition aptly places land development issues in the larger context of our stewardship over the
natural and built environment. New materials in this edition include:

m Updates in the environmental chapters to reflect current regulations, standards of practice, and permitting
requirements

m Enhancements to the technical infrastructure and planning chapters, which include a useful discussion of
green building certification, specifically addressing aspects related to site selection and design

m Refinements to the surveying chapters to reflect the extensive use of modern technologies such as GIS
and GPS for data collection, design, presentations, marketing, and maintenance purposes

m New case studies that not only represent traditional suburban residential development, but exemplify
recent market attention to mixed-use infill projects and urban redevelopments

The market factors prompting these updates have created a need for products addressing specific design
challenges, many of which differ from conventional aspects of land development. For example, by integrating
environmental considerations throughout the design process outlined in the book, this topic becomes more than
a side note—it becomes a design imperative. To accommodate such changes in the development world,
professionals need an updated, comprehensive reference to help them remain competitive in this dynamic
industry. Accordingly, Dewberry has transformed the text into a forward-looking guide aligned with the
twenty-first century development climate—one where the environment, security, and a sense of community
take an even greater precedence.

I offer my congratulations to Sid and Dewberry on the completion of this third edition of the Land
Development Handbook, and recommend this comprehensive work to any professional seeking to stay ahead
of the continually evolving face of land development.

Todd W. Mansfield
Chairman

Urban Land Institute
December 2007
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PREFACE

When this business was launched more than 50 years ago, land development planning, engineering, and
surveying was largely a backwater branch of civil engineering and not respected as a legitimate engineering
field. Other consultants looked down their noses at anyone engaged in this practice and felt it was not real
engineering. Since land development consulting was how I made a living, I resented the notion. I feel now, and
felt then, that this is a very noble profession. It requires expertise in all branches of civil engineering including
surveying, roadway design, grading, drainage, water systems, wastewater systems, dry utilities, and
environmental science as well as knowledge of the related fields including urban planning, landscaping,
archaeology, and architecture. More important than the broad-based civil engineering experience gained as a
land development consultant is the end product of our diligent labor: land development consultants provide
housing (shelter) for people—one of the absolute necessities of humankind, along with food and clothing.

For these reasons, I have devoted a large part of my career to elevating this profession to the level it
deserves. Our firm tried hard to influence our clients to allocate a larger portion of the cost of a housing or
commercial project to much-needed infrastructure. In those early days, few regulations required adequate
drainage, utilities, and other infrastructure in order to provide good, reliable access to housing and other real
estate developments. We often clashed with our clients over these issues. Gradually and over time, the
localities mandated better infrastructure and improved environmental performance through enhanced standards
and regulations. These requirements are still progressing and evolving today, as evidenced by the tremendous
strides taken in the green building and environmental movements. I feel that our firm, in its way, without
crossing swords too much with our clients, has contributed hugely to an improved built environment for the
purposes of everyday living.

We started a journey a half century ago and we have arrived at the destination. The profession of land
development consulting is now recognized and respected among the engineering disciplines. Every major A/E
consulting firm has a land development practice. It is taught in many colleges and universities as an elective
and, in some cases, as its own specialty track within the civil engineering program. Young people are aware of
and attracted to the profession. They enter this field inspired, bringing with them new ideas, the most recent
technology, and a youthful perspective on the world that challenges us “old-timers” to keep pace with the
speed of learning, rise above convention, and truly innovate for the benefit of our clients and our communities.

One of the ways by which Dewberry remains attuned to this dynamicindustry is through this book. The
Land Development Handbook began as a dream many years ago. In the mid-1980s I decided we may as well
just do it. I naively thought a book was something you sat down to do and finished in a few weeks. How
surprising it was to learn that it would take years. The first edition took seven years from start to finish. When
looking for a publisher I was very pleasantly surprised that we would not have to go to the expense of
publishing this ourselves. All of the premiere technical publishers were anxious to publish and sell the book
themselves. With McGraw-Hill Professional, we entered into what has become one of the most treasured and
unique business relationships I have formed over the years. McGraw-Hill told us they would want us to
update the handbook every few years—if the book was successful. Selling 5000 copies would represent an
overwhelming success. By that measure, the handbook is a best seller and a tremendous point of pride for me
and for Dewberry.

I want to thank everyone who contributed to the third edition. Having been through this process twice
before, I know the success of this exciting Dewberry endeavor is due to the dedication of each team member.
The third edition truly represents a corporate-wide effort, as nearly all of our 35 offices have contributed in
small and large ways to the update. This diverse corporate presence has yielded valuable insight and fresh
perspective. In addition to the core Dewberry staff, I want to thank the industry experts on the team—Megan
Bramble of RLLS, Charlie Crowder of AEM Corp., Terry Ryan of ESL and Don Wilson of Land and
Boundary Consultants. We could not have done this without you.

Lisa Rauenzahn, PE, LEED AP, was the driving force behind this third edition. Lisa is one of the young,
inspired engineers leading Dewberry proudly into the twenty-first century. Joining Dewberry after graduating
from Duke, she has been an engineer in our Fairfax and Baltimore site-civil groups for over five years. Her



enthusiasm for land development is evident in her writing and her work, several projects of which have won
Dewberry Awards for excellence. Acting as the coordinating editor, she oversaw the efforts of the many
contributors, authored or revised several chapters herself, coordinated the details with McGraw-Hill, and
spearheaded the corporate effort to produce the new color signature sections. Lisa’s tremendous leadership
and willingness to reach out to her peers took this book outside of our Fairfax headquarters to many of the
branch offices that were involved for the first time. Her persistence and commitment to the task never faltered.
Through her diligent efforts, this book was delivered on time (in record time,
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just over one year!) and under budget. While I'm very proud of Lisa and the work she has done and am
certainly grateful for all of her help with this particular project, I am most impressed with her passionate
approach to the business of land development. She is not afraid to ask the difficult questions. She has
challenged me and her peers to think carefully, critically, and creatively about the work we are doing and the
way we go about doing it. How can we design better, for every client, on every project, in each community?
How can we modify our business model to be green, be profitable, and be stewards, leaders, and role models
in this competitive industry for the next 50 years? I have faith that with Lisa’s help and the many other
committed and passionate individuals that she is rallying to the task, we will answer these questions for
Dewberry and many clients to come.

I want to extend a personal thank-you to Dottie Spindle, my administrative assistant, who takes care of the
little things, the big things, and everything in between so that I can focus on the things that truly matter to me,
like this book and this company. Keeping me on schedule and on task is a challenge, but it is one she
embraces with a smile. I would also like to say thank you to Melody Patrick and the administrative assistants
in the Baltimore office, who took Lisa into their family and helped her to take care of the many things that she
inherited from me as part of this project. And a special thanks to Debbi Ishmael for her word-processing
skills, her patience, and her willingness to make sure the final book product was in excellent shape.

This third edition wouldn’t have been possible without the help of Doug Fahl, Chris Champagne, Bill Fissel,
Gary Kirkbride, and Mike Snyder—the land development “champions” at Dewberry. As managers of land
development business units, these men deal with the details—the clients, the projects, the staff, the issues,
opportunities, and solutions. Collectively, with Lisa, they served as the book advisory board and helped craft
the overall vision for the third edition. They rallied their staff to the cause, supporting the corporate-wide
effort to take this book into the twenty-first century.

Peer reviewers are a critical component of our text. Those who think writing is difficult should try peer
reviewing (or editing): balancing criticism with encouragement is a tall task. Our peer reviewers rose to this
task within tight time frames and across great distances. Their expertise was invaluable, and that they were
willing to lend it to this endeavor speaks highly of their commitment to Dewberry, to their practice, and to
mentoring others. Thank you to Mike Shepp of the Ranson, West Virginia, office, who reviewed the survey
chapters; lleana Ivanciu of the Parsippany, New Jersey, office, who reviewed the environmental chapters; Gary
Kirkbride of the Manassas, Virginia, office, who reviewed the planning chapters; Craig Thomas of the Fairfax,
Virginia, office, who reviewed the Real Property Law chapter; Gary Nickerson of the Fairfax, Virginia, office,
who reviewed the Water Supply and Treatment appendix; Doug Frost, of the Fairfax, Virginia, office, who
reviewed the Soils appendix; Jeff Chapin, of the Fairfax office, who reviewed the Wastewater Treatment
appendix; and Bill Springer, also of the Fairfax office, who reviewed the Floodplain Studies, Storm Drainage
Design, Stormwater Management Design, and Stream Restoration chapters. Special thanks to John Denniston
of McCormick Taylor (Baltimore), Timothy Schulze of Stantec (Rochester), and Donna and Ted Whitney of
Geomatic Science, Inc. (Denver) for their input as well.

I would like to extend my sincere gratitude to all of our clients for your continued support. Many of you
have willingly offered components of your projects for inclusion in the text, and we are happy to have your
cooperation in this unique project. In particular I would like to acknowledge Mike Collier and Uniwest for
allowing us to highlight Merrifield Town Center. We wanted a project that reflected today’s market, today’s
challenges, and today’s solutions. Your project fit the bill, and we couldn’t be more pleased to have been part
of the team that took your vision from plan to reality.

While I am grateful to all the authors who offered up their expertise and experience, I would be remiss not
to recognize those who excelled under unusual or constrained conditions. They include authors who tackled
multiple chapters—Stephanie Perez, Andrea Burk, Skip Notte, and Leo Segal; authors who wrote from
scratch—Cash Davidson, Dan Pleasant, Paul Makowski, and Lisa Rauenzahn; and authors who came through
at the last minute—Dave Bausmith, Leo Segal, and Dave Taylor.

Another young engineer who contributed greatly to the update is Hussein Shaban, an intern in the Fairfax
site-civil group. A second-year civil engineering student, Hussein worked over the summer and part-time
during the school year helping Lisa and the authors update and produce all the graphics. He tirelessly tracked
and pursued the numerous permissions required in a text of this size. For a person of his age and limited
experience, he demonstrated outstanding organizational ability and a genuine desire to learn. We wish Hussein
the best of luck with his studies and look forward to working with him in the future. I’d also like to thank
several other young engineers—Elizabeth Squires, Cody Pennetti, and Monet Lea—for helping Lisa during the



final production stages.

Bart Rowe, Dewberry’s controller, and Craig Thomas, Dewberry’s corporate counsel, are my system of
checks and balances—Iliterally and figuratively! Bart worked with Lisa to track the book budget, procure paid
permissions, and ensure proper accounting of the book effort. Craig helped us to initiate this project with
McGraw-Hill, oversaw all of the contractual arrangements with the contributors, reviewed and monitored the
permission needs in conjunction with Hussein and Lisa, and has been a valuable legal resource throughout.
Thank you both for your support in this endeavor.

Land development projects, processes, designs, and decisions are rarely black-and-white; in fact, they are
filled with colorful characters, interesting dilemmas, new opportunities, and innovative solutions. In keeping

with the industry,
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this edition of the handbook has moved to color as well. Thanks to Steve Bozik, director of creative services
for corporate marketing, and his staff for embracing this opportunity and throwing the full weight of their
creative abilities into the color signature sheets. Your efforts to collect, organize, and collaborate with the
editors truly brought this new addition to life. Steve also developed the cover design; his modern approach
and artistic flair have translated the book’s purpose into a beautiful, meaningful cover that will, hopefully,
encourage readers to delve further.

Key to the success of this edition was the editors’ ability to communicate quickly and easily with the
contributors who were dispersed across the country. Facilitating this effort was Mike Ott, Raishad Peoples,
Mike Friedenthal, and Wendy Stahl of the IT department, who made sure the book website, server, and ftp site
were established, secure, and functional throughout. They also made sure that Lisa was able to “work on the
go,” allowing her to work with all the contributors effectively and efficiently.

Last but not least, I want to express my deep regard for our partner in this effort, Senior Editor Larry Hager
of McGraw-Hill. He has guided us through this process three times now, each time just as supportive as the
first. Thank you for believing in us, for helping us elevate land development consulting as a profession, and
for making one of my dreams—this book—come true, again!

In 1956, if you had told me that our six-person land development consulting company would grow to
become one of the top 50 A/E companies in the United States, I would have thought you were nuts! Along the
way, | learned the hard way that real estate development is subject to the many ups and downs of the economy
and could perhaps be characterized as the whipping boy of the business cycles. For that reason, we sought
early on to diversify our company into other facets of the A/E business. This diversification effort has been
hugely successful for us, but land development continues to be one of the primary underpinnings of our
practice. We love it, and every new project receives the enthusiasm and professional care that we gave when
we were first trying to establish ourselves in the industry. I urge the thousands of small land development
consultants throughout the United States, however, to diversify into other facets of engineering to guard
against the feast-or-famine nature of this business. After all, land development, as stated earlier, contains
almost all facets of any specialty of civil engineering. Nevertheless, deep down we get supreme joy out of
helping plan and build safe, healthy, financially feasible, sustainable, and beautiful places for people to live,
work, worship, learn, shop, and play.

Sid Dewberry, PE, CLS
Chairman, Dewberry
Editor-in-Chief
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PART |
OVERVIEW

Land development consulting merges the science of city building with the art of placemaking through a
collaborative, multidisciplinary approach to project delivery. Encompassing the fields of planning,
engineering, surveying, architecture, landscape architecture, construction, marketing, finance, and a host of
other specialties, land development consulting is a dynamic profession that requires consultants to be
technically skilled and creative. They must have their finger on the pulse of the community—the political
climate, cultural and environmental priorities, infrastructure needs and desires—in order to reliably advise
their clients, produce sound designs, and contribute to the development of high-quality places.

In order to fully appreciate the nuances of today’s land development industry, it is important to understand
its evolution. This first chapter examines the industry drivers—demographics, historic events, and economic,
political, and social factors—that serve as the impetus for this growing branch of consulting. Also touched on
in this chapter are the tenets of design—strength, function, and aesthetics—as well as brief introductions to the
prevailing design philosophies including green or sustainable, neotraditional, and conventional. Last, and most
important, this overview establishes a land development design process—clarified and detailed throughout the
text—that can be used to navigate the increasingly complex maze of development regulations, required
approvals, and permits.

This edition, like the second, presents the material in chronological order according to the typical land
development process. While site design is a continuous process, it encompasses at least seven distinct steps
(or stages), each with an associated deliverable documenting the migration through the design process.

STEP 1: Feasibility/programming initiates the process with a general review of the proposed program and
existing site conditions, with particular emphasis on identification of environmental, cultural, and infrastructure
resources.

STEP 2: Site analysis determines the allowable use of the site based on local master plans, codes, and
ordinances and recommends a course of action to accomplish the development program with respect to those
documents.

Feasibility review and site analysis are usually performed concurrently; these studies result in a complete site
inventory, identify usable site area, and form the foundation of further design efforts through provision of
adequate base mapping and establishment of project goals.

STEP 3: Conceptual design presents the initial organization of the development program.

STEP 4: Schematic design is a refinement of the initial concept sketches that adds scale, dimensions, and
precise testing of specific uses, including building arrangements and infrastructure systems.

STEP 5: Final design is the conclusion to the primary design effort. Carried out predominantly by the
engineers, preliminary plans are enhanced with a level of detail sufficient to construct all aspects of the
project.

STEP 6: Plan submission and permitting represent the formal regulatory review of final design (construction)
documents by all governing agencies as well as
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application for and procurement of all necessary site and building permits.

STEP 7: Construction is the final step in the land development process. During construction the land
development consultant is a valuable resource for both the client and the contractor and is often responsible
for stakeout, reviewing submittals, shop drawings, and RFIs, certain inspections, and field and formal
revisions.
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application for and procurement of all necessary site development consultant is a valuable resource for both
and building permits. the client and the contractor and is often responsible
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STEP 7: Construction is the final step in the land and RFIs, certain inspections, and field and formal
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OVERVIEW OF THE LAND
DEVELOPMENT PROCESS

Sidney O. Dewberry, PE, LS

INTRODUCTION

The conversion of land from one use to another is the gener-
ally accepted definition of land development. As used in this
book, this definition is confined to land conversion associ-
ated with the modern communities that are being con-
structed, or reconstructed, for people to live, work, worship,
shop, and play. This age-old process began when ancient
societies organized themselves into tribes, settling on and
claiming land, forming villages and primitive towns, for the
mutual protection and livelihood of all. The great civiliza-
tions of Egypt, Greece, and Rome can be traced to humble
beginnings of tribal communities. Their growth in size and
complexity is typical of urban development and not unlike
what we are experiencing today. With their complex road-
ways, aqueducts, commercial markets, and residential areas,
the ancient problems associated with land development
endeavors—those of adequate transportation, waste disposal,
drainage, water supply, population densities, and others—
posed a challenge then and continue to require innovative
solutions today.

Today, the process for finding solutions and developing
scenarios for land use that serve the greater good is a sys-
tematic one and is, to a large degree, uniform in principal
and practice. The systematic approach to land use planning,
analysis, and engineering is known as land development
design. Carried out by highly educated and versatile urban
design experts, land development design and consulting
encompass a host of tasks including feasibility studies, zon-
ing applications, environmental permits, and the hundreds
of steps necessary to conceive, design, construct, and docu-
ment a land development project.

The Gonversion of Land

Since the early 1950s, the conversion of land to a different
use generally meant a more intense use. The definition for-
merly applied almost exclusively to residential, commercial,
retail, industrial, and office uses. It did not take long, how-
ever, before city planners and residents alike echoed Daniel
Boone’s call for elbow room and clamored to have areas pre-
served for recreational, educational, social, and cultural
activities as well. In response to this societal need, the defin-
ition of land development was broadened to include such
activities as converting rural land to agriculture use, con-
structing major transportation and utility systems, and even
urban and suburban redevelopment projects. For the pur-
poses of this handbook, land development is the conversion
of land from one use to another, usually of greater intensity,
and is typically applied to a single parcel or group of par-
cels (as opposed to a more linear infrastructure-only type of
project) and includes supporting uses and infrastructure
Improvements.

Land development design and consulting constitute the
systematic process of collecting data, studying and under-
standing the data, extrapolating the data, and creating on
paper the plans for reshaping the land to yield a land devel-
opment project that is politically, economically, and environ-
mentally acceptable to the client and the public. Persuasion,
salesmanship, and negotiation are all part of each step in the
land development design process.



TABLE 1.1 Population of Principal Cities 1800-1850 (U.S. Census Bureau)

Locarion 1800 1810 1820 1830 1840 1850

Boston, Mass. 24,937 33,250 43,298 61,392 93,383 136,881
New York, N.Y. 60,489 96,373 123,706 202,589 342,710 515,547
Philadelphia, Pa. 69,403 91,874 112,772 161,410 220,443 340,045
Baltimore, Md. 26,114 35,583 62,738 80,625 102,313 169,054
Washington, D.C. 3,210 8,208 13,217 18,827 23,354 40,001
Cincinnati, Oh. 750 2,540 9,642 24,831 46,338 115,436
New Orleans, La. — 17,242 27176 46,310 102,193 116,375

IN SEARCH OF “GREENER” PASTURES:
A BACK-TO-THE-FUTURE LOOK AT THE
LAND DEVELOPMENT INDUSTRY

Land Planning and Development in Historic Context

At the heart of all suburban growth is land development—
the conversion of rural or vacant land to some sort of
residential use. The process involves property owners, spec-
ulators, banks, private lenders, builders, and buyers. As land
values at the center of the metropolis rise, individual parcels
either produce the higher yields to hold their place, or in the
course of a few years, more profitable businesses move in on
the site. By the same token, if much the same yield can be
earned at a peripheral site of lower value, there is little incen-
tive to remain in and around the central business district.
The pattern of urban land investments affects the value of
outlying farmlands, which either increase yields by more
profitable crop, or, as is the usually the case, they give way to
more lucrative subdivision and real-estate developments.
(Jackson, 1985)*

These words describe the fundamental interrelationship
of real estate, suburbanization, and land development that
spurred the growth of suburban America largely between
1930 and 2000. Land development, by nature, ties together
a wide range of interests, pressures, user groups, and eco-
nomic interests; thus, it is a design field that is heavily influ-
enced by the surrounding context—political, economic,
environmental, and cultural—within which the land devel-
opment will take place. This contextual influence has driven
the development of laws that provide a common framework
for land planning and design and has directed the focus of
land development efforts throughout U.S. history.

Roots of Modern Zoning Practices. 1n the late 1800s and
early 1900s, both in Europe and in America, the Industrial
Revolution, overall population growth, and more prevalent

A comprehensive treatise on suburban growth in the United States is Kenneth T. Jack-
son's Crabgrass Frontier: The Suburbanization of the United States.

work opportunities drew citizens to cities (see Table 1.1).
High-rise residential structures and factories were built, and
the modern city was born. The new high-density uses led to
conflicts between industrial and residential uses and to con-
cerns over the health of citizens living in substandard condi-
tions in city tenements, where transmission of disease and
spread of fires could be rapid and deadly. These concerns led
to legislation governing land use that changed the parame-
ters for land planning and development in this country for-
ever.

New York City adopted the nation’s first comprehensive
zoning ordinance in 1916 as the combined result of the
growing density in the downtown core and increasing
political pressure to distinguish residential zones from the
garment district’s ever more widespread industrial and com-
mercial properties (Nolon and Salkin, 2006, pp. 67-68).
The concept of the government having the power to divide
land and to assign appropriate land uses has dominated
land-planning practice since that time.

Countless legal cases have subsequently challenged and
further defined the power of the government over that of
property owners, with the idea in mind of restricting nui-
sances to other property owners and protecting citizens from
the adverse effects of undesirable land uses. The “police
power” of the state to make decisions in the publics best
interest regarding land use forms the basis of eminent
domain—a defining feature in the relationship between
landowners and government in this country.

Outside of the structure established by land use law, the
economic, social, and cultural context surrounding the land-
planning process has defined the focus and direction of land
development initiatives throughout American history. Trans-
portation is one factor that has long influenced land growth
patterns, through its pervasive effect on American lifestyles.
The Role of “Modern” Transportation. 1n the 1700s,
homes, shops, public buildings, hotels, and places of wor-
ship and commerce coexisted within centers of trade to form
the urban core (town center, central business district, etc.).
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FIGuRE 1.1 Anantique omnibus. (Chicago Historical Society)

This pattern of land use reflects a lifestyle whose primary
mode of transportation was by horse or on foot, with shop-
keepers typically living above their stores or within one mile
of the town center. The areas close to the town center were
the most desirable areas for development, a concept reflected
by property values and the level of resident investment.

During the early 1800s, new modes of mass transit began
to develop. Omnibus mass transit, first used in France in
1828, was established in New York in 1832 (see Figure 1.1);
Philadelphia’s system followed two years later. Boston had
established a system by 1835, and Baltimores began in
1844. The horse-drawn omnibus was superseded by the
fixed rail horse-drawn trolleys and horsecar (Figure 1.2),
and eventually replaced by the electric streetcar (Figure 1.3).
In cities divided by rivers, steam ferries came into use, and
commuter railroads were used for longer-distance commutes
and for travel between cities. The radical change in distances
traveled enabled city boundaries to increase beyond what
could be traversed on foot or horseback and permitted resi-
dences farther from the urban core.

Ford’s invention of the assembly line in 1914 reduced the
price of the Model T from $950 in 1910 to $290 in 1924.
Automobile registrations increased from 1 million in 1913 to

26 million by 1927. Because people no longer had to wait or
walk to rail transportation, suburban developments were
freed from the limitations of the rail lines, thus further
expanding the urban fringe.

Cultural Shift: The American Dream Moves from the City to
the Suburb. With an expanded population and broader
transportation network, the focus on land planning shifted
as the profile of the city changed from that of a “walking city”
to that of a “commuter city.” As the outer fringe areas became
increasingly accessible, they ceased to be perceived as the
residence for the lower ranks and developed instead into a
highly desired area of residence for higher-income families
seeking to distance themselves from the inner city’s unattrac-
tive squalor.” Table 1.1 shows the changing population of
principal cities from 1800 to 1850 during the initial devel-
opment of residential areas outside cities. During this time
the focus of land development shifted and specialized, with
industrial and commercial development centering in down-
town areas. Residential development became increasingly

“Today, in the early part of the twenty-first century, the outer fringes of a metropolitan
city are typically 20 miles or more from the inner city. In the early nineteenth century, the
outer fringes were only 1 to 2 miles from the city’s core or central business district.



FIGURE 1.2 Horsecar of the nineteenth century. (Chicago Historical Society)

Ficure 1.3 Typical electric streetcar. (Chicago Historical Society)
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focused on neighborhood planning and development in the
growing suburban fringe.

Throughout American history, local politics have also
played an integral role in land planning and development.
As transportation improvements opened new areas for
growth in the 1800s and early 1900s, many would-be home-
owners and real estate specialists became active in the city
building process, lobbying city governments to extend the
infrastructure, pressuring streetcar companies to build tracks
to suburban areas. With municipalities involved in paying for
infrastructure, setting land boundaries, governing land uses
through zoning, and mitigating conflicts among landowners,
land development and the public process became inextrica-
bly linked in ways still felt today. With improved roads, new
home construction with modernized electrical utilities, and
sanitary sewer systems, increased demand was rapid and
rewarding. Developers and builders rushed to take advantage
of new suburban housing market opportunities.
Success—Suburban Style and Aesthetics. Aesthetics
became increasingly important to land planning during the
nineteenth century. The preference for life away from the
center city was characteristic of the middle class of the latter
part of the nineteenth century. The suburban single-family
dwelling was viewed by many families as a sign of success and
the reward for hard work. The new attitude toward suburban
living and the availability of relatively inexpensive housing
had an impact on the architectural style of houses as well.
Instead of citylike row houses with relatively small yards or
the rural farm-type setting with large vegetable-herb gardens,
moderately sized yards with meticulously manicured lawns,
shade trees, and picturesque flower beds became the norm.

The layout of neighborhoods initially contained logistical

features that facilitated land planning. Early suburban devel-
opments reflected the gridiron street patterns of most cities.
The system was simple, maximized the number of lots, and
was easy to survey. However, new progressive philosophies
evolved in the late nineteenth century that combined the
desire for aesthetically appealing neighborhoods with the
idea of preserving natural beauty.
The Beginnings of Modern Land Development Design.
One of the first planned picturesque communities to capital-
ize on the new trend in aesthetic neighborhood design was
the brainchild of Llewellyn S. Haskell and Alexander Jack-
son Davis in 1857. Haskell owned 400 acres in the eastern
foothills of New Jersey and employed Davis to prepare the
site plan for a development called Llewellyn Park. Davis’s
layout included two heretofore unheard-of features: curvi-
linear streets and 59 acres of natural open space. Both
features took full advantage of the natural landscape. Addi-
tional open space was provided by the average lot size of 3
acres. Property owners were able to freely landscape their
lawns but were encouraged to harmonize their property with
the character of the land.

Frederick Law Olmsted was another advocate of main-
taining the natural character of land. He employed this tech-
nique in his first development, Riverside, a 1600-acre site

located outside of Chicago, developed in 1868. Together
with his partner Calvert Vaux, they molded the development
into their conception of a well-planned proper residential
district. Riverside included curvilinear streets, generous
100-foot by 225-foot lots, and such amenities as a lake and
a total of 700 acres for parks and recreation, of which one
was a 160-acre park along the Des Plaines River. Houses
were set back 30 feet from the street, and homeowners were
required to maintain immaculate gardens.

Haskell, Davis, and Olmsted, like their successors at the
turn of the twentieth century, were not unlike the land
developers of recent times. Rarely did a single individual (or
firm) buy land, generate the site plan, construct the infra-
structure and houses, and then finance sales to the ultimate
owners. Typically an engineer or surveyor was hired to
design the site. The finished lots were then sold, usually at
auction, to buyers who would build the houses for sale or for
their own occupancy, or hold the finished lots as specula-
tion/investment. (See Figure 1.4.)

The End of the First Boom and the Beginning of Federal
Financing Assistance. The stock market crash of October
1929 ended the housing boom of the 1920s. Between 1928
and 1933 construction of residential property decreased by

FIGURE 1.4 Advertisement for a streetcar subdivision. (Chicago
Historical Society)



95 percent. The collapse in the housing industry prompted
action by Congress. The Emergency Farm Mortgage Act of
1933 was intended to reduce rural foreclosure. The Home
Owners’ Loan Corporation (HOLC) provided low-interest
loans for owners to recover homes lost through forced sale.
In the 1920s the typical length of a mortgage was 5 to 10
years. The HOLC program increased the repayment period
to 20 years.

Another significant action by Congress was the National

Housing Act of 1934, which created the Federal Housing
Administration (FHA). An FHA-secured loan required only a
10 percent down payment, roughly a third of what savings
and loan associations required. The repayment period for
the guaranteed mortgages increased to 25 or 30 years, with
loans fully amortized. Additionally, the FHA set minimum
construction standards for houses that were mortgaged
under the program. The positive effect of the creation of the
FHA was evidenced by 332,000 new housing starts in 1937.
By 1941 housing starts were up to 619,000.
Federal Mortgage Guarantees and Industry Recovery.
World War II had a significant impact on the financing of
houses, forcing another slowdown in residential construc-
tion. Housing starts declined to 139,000 in 1944. After the
war, marriages and birthrates increased dramatically, creat-
ing a high demand for affordable housing. The Servicemen’s
Readjustment Act of 1944 created a Veterans Administration
mortgage program similar to that of the FHA. The assurance
of federal mortgage guarantees resulted in housing starts
skyrocketing to 1,015,000 in 1946. By 1949, housing starts
had reached an all-time high of 1,430,000.

To meet this demand for housing, designers developed
innovative mass production techniques. The development of
Levittown on Long Island transformed 4000 acres of potato
farm into 17,400 dwellings. This massive undertaking—the
biggest private housing project in the United States—began
in 1946. The Levitt family did for the housing industry what
Henry Ford had done for the automobile industry three
decades earlier.

Back to the Future: Where Do We Go from Here?

The land development industry is the direct result of the
ongoing need for housing and services as communities
expand their borders and the population pursues the Amer-
ican Dream. Suburbanization in the nineteenth and early
part of the twentieth century evolved as a result of a combi-
nation of factors such as increased population, the need for
affordable housing, and the innate American desire to own
one’s own castle rather than rent. Science and technology in
the form of new types of transportation, building materials,
and innovative construction methods lowered the cost of
housing. Together with innovative financing programs, these
advancements helped more and more middle-class Ameri-
cans achieve that dream.

The challenge for land development professionals is to
understand the factors contributing to the demand for

growth and expansion and to be able to remain flexible
enough to respond to the changing needs of the market. Part
of that understanding includes knowing where the industry
has been and how it evolved into the practices and proce-
dures of today. The other part is understanding the nature of
the land development industry and how to maintain the
standards of quality, flexibility, and value that we have
attained. Design professionals must meet the challenges of
today while not losing sight of yesterday’s lessons and today’s
high standards.

It used to be that a home builder depended largely on a sur-
veyor to lay out the lots, and the local city or town to extend
utilities and streets into the subdivision. That is no longer
the case.

Following World War II and the Korean War, there has
been a continuous and large demand for housing, caused by
retiring veterans, rapid migration to our cities, smaller fami-
lies and changing life-styles. This demand has required a
revolutionary approach to the financing of all facilities con-
nected with housing. With government leadership and sub-
sidies, huge mortgages with minimum down payments have
been made available to Americans of all income levels. The
large amount of capital generated by this process has revolu-
tionized home construction and ownership in America in
the past 30 years. Other major public works programs, such
as the interstate highway system, mass transit, pollution con-
trol, and clean water acts, are all small in comparison to the
billions which go into housing every year. While the social
changes of these public works programs are vast and histor-
ical, home building and related construction has been the
largest single industry in the United States for at least three
decades. (Dewberry, 1979)

Building for Today’s Demographic

The global population is predicted to be over 9 billion peo-
ple in 2050; this represents an increase of 2.8 billion people
worldwide, over 100 million in the United States alone.’
Designing and building the homes, workplaces, and play-
grounds to accommodate this increasingly diverse popula-
tion is a tall task, even for a community of seasoned land
development professionals.

The Modern-Day Consumer. 1n addition to the growing
population, changing demographics (baby boomers are
retiring, Gen Y is coming of age, and immigrants are estab-
lishing roots”) and an enhanced environmental conscious-
ness are resulting in noteworthy changes to the land
development process in terms of programming and imple-
mentation strategies. Meeting the demands of the demo-
graphic forecasts means increased development and
redevelopment in rural, suburban, and urban areas; how-
ever, the means and methods by which we design and build

%.S. Census Bureau, International Data Base. Total Midyear Population for the World:
1950-2050, updated July 2007.

“Handley, John. 2005. Three Big Forces Poised to Change the Market. Baltimore Sun,
January 9; reprinted by ULI (online).
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must continually evolve in order to create more self-
sufficient, sustainable sites that are in tune with the culture
and environment of the specific place and projected users.
Faced with these market transitions, the land develop-
ment professional is confronted with a host of new chal-
lenges ranging from rebuilding aging infrastructure to land
availability constraints, from growth controls to forced rede-
velopment of degraded sites, from the desire for rural living
to the market demand for 24-hour access to amenities such
as the Internet and basic community services. In addition to
the physical challenges of site development, the social cli-
mate surrounding land development has never been so fiery.
Informed, active community members and politicians are
more closely linked to the development process and are
effectively forcing development professionals to think cre-
atively, implement innovative technologies, and provide
facilities that go beyond the framework of traditional, in
many cases, outdated regulations.
Twenty-First-Century Climate Change. Modern-day con-
sumers are making these new lifestyle choices based in part
on age and cultural factors but also in response to the
twenty-first-century social and political climate. Cities are
reemerging; in fact, the United Nations predicts that the
urban population will exceed the rural population for the
first time ever in 2010.” The definition of green is changing—
being green, for many, no longer means a perfectly mani-
cured yard and pruned garden but an energy-efficient home,
a rooftop garden, or a nearby park. This is a time of tech-
savvy consumers in which everyone has access to the current
body of knowledge on the environment, global warming,
and the consequences of the events of 9/11 and the subse-
quent war on terrorism. Concerns about safety and security,
the price of gasoline, and the consequences of lifestyle
choices are pervasive and significantly influence home-
buying preferences. New considerations such as commuting
preferences, life-work balance, work-from-home options,
energy usage, and food production all influence consumer
behavior and the lifestyle choices that are beginning to drive
the land development industry. Land development today is
about community, placemaking, and building better on each
project in all locations, for the improvement not only of the
greater community but of the individual within that com-
munity.

THE LAND DEVELOPMENT PROCESS

This book is, in its entirety, an overview of the land design
process as it applies to engineering, planning, and surveying.
The engineer, planner, and surveyor are an integral part of
the development team. They are usually among the first to
arrive on the site and the last to leave after completion. They
help guide and direct the process from start to finish. As an

SPopulation Division of the Department of Economic and Social Affairs of the United
Nations Secretariat, World Population Prospects: The 2006 Revision and World Urban-
ization Prospects: The 2005 Revision, http://esa.un.org/unpp, December 11, 2007.

aid in understanding the overall land design process, con-
sider a hypothetical project.

Imagine there is a developer or owner who wishes to con-
struct and sell some residential houses in a certain price
range in a certain region. He or she may initially contact a
real estate broker to describe the proposed project and ask
the broker to find a suitable piece of land. More likely, a real
estate broker will contact the developer and offer a certain
piece of land that will support the style, amenities, and over-
all goals of the particular project. The first thing the devel-
oper will do, if not already familiar with the neighborhood,
is visit the site and become familiar with the piece of land.
On first inspection, does it appeal to the eye and appear
worth pursuing? Is the proposed sale price comparable to
that of other properties in the existing neighborhood? Are
there environmental constraints or opportunities? Are utili-
ties available? What is the zoning? These are the first of many
preliminary questions.

If the initial inspection proves promising, an experienced
developer then usually performs a brief analysis of the prop-
erty, which addresses essential items, and then proceeds
immediately to get the property under contract. Land, espe-
cially well-located land, is at a premium; thus, speed is often
critical to prevent a competitor from gaining control of
promising property. To act quickly but still minimize risk,
many developers will initiate an option on the property, thus
making the final purchase contingent on satisfactory resolu-
tion of pertinent land design issues such as the ability to
overcome any environmental issues or achieve successful
rezoning. The next step in resolving these issues is to employ
a land development consulting team to support a more
detailed feasibility, site analysis, and programming effort.

During the feasibility period, the developer performs a
complete analysis for the property likely including a market
survey, financing options, sales potential, pro forma financial
models of the proposed project, and, not the least, a detailed
engineering feasibility study. The detailed engineering feasi-
bility study and site analysis should address such critical
questions as these: Are there environmental or cultural
resources present on-site that warrant preservation? Do suf-
ficient roads and utilities exist to service the development
program? What is the zoning status? Can the developer rea-
sonably expect to successfully rezone? How many lots or
what square footage will the project yield? What is the cost
of providing the needed infrastructure to the site, both on-
site and off-site? What is the history of support or opposition
to similar projects by citizens/neighbors and politicians in
this area?

If the engineer is familiar with the general area and juris-
dictional requirements, and is able to sufficiently answer the
pertinent questions, the developer may be able to proceed
with negotiations to purchase the property (exercise the
option) within a relatively short period of time. If a more
detailed study is required, there is still usually a limited
number of days—typically 15 to 45, although it could take
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60 days or more, during which time the purchaser can release
the option to purchase the property for any number of rea-
sons. If the feasibility study or other analysis indicate the
potential for problems, renegotiations may be necessary.
Oftentimes during a feasibility study period, issues arise that
cause the developer to drop the contract or renegotiate the
terms based on the new information.

The next step in the process usually involves hiring a sur-
veyor to do a boundary and topographic survey. The bound-
ary survey is required to transfer title, while the topographic
survey is required to accomplish further design efforts.

The planner (whether the surveyor, engineer, architect, or
landscape architect) will then develop a concept design of
the proposed project working closely with the developer and
all members of the team.

If rezoning is involved, the developer must mobilize the
entire team and develop a winning strategy. Chapter 9 in this
book touches on rezoning in detail.

Once rezoning has been achieved, the next step is prepa-
ration of a detailed preliminary plan or schematic drawing.
The concept developed earlier or during the rezoning
process provides the basis for this plan, with more details
including tentative road sections, utility layouts, and ease-
ment locations. Other details to be addressed include how
storm runofif is to be handled, what erosion and sedimenta-
tion controls are anticipated, and how access, turning lanes,
right-turn lanes, building setbacks, lot sizes, tree preserva-
tion, and the treatment of soils will be handled. All of these
issues, and more, are related to the preparation of the final
plans and should be addressed in the detailed preliminary
plans.

The preliminary plans must then be processed through all
the relevant agencies. In most cases, revisions are required
before approval is granted. These requested revisions can be
mandatory but more often are negotiable. Skilled consul-
tants can sometimes make a big difference by successfully
managing revisions before the project reaches final design. It
is recommended that this preliminary plan be presented to
affected citizens even though they may have been involved
in the rezoning. This inclusionary process aids in gaining
community support and should be completed prior to
embarking on final design.

Once all required approvals of the preliminary plan have
been obtained, preparation of detailed construction plans
can proceed. There may be several plans—typically, public
improvements versus private improvements—or all may be
included on one comprehensive set of drawings. Water and/
or sewer systems must often be engineered separately and
reviewed and approved by that particular agency or author-
ity. This same procedure will likely occur during the design
of the streets, drainage, and conduit.

Concurrent with the engineer’s preparing of these final
plans, the architect may prepare detailed architectural plans
for review and approval by the agencies. Once all final plans
have been approved, the developer must post a bond guar-
anteeing the work will be completed in accordance with the

approved plans. The engineer usually assists the developer
in preparing cost estimates for budgeting and bonding pur-
poses. Frequently, the developer will engage the engineer to
oversee selection of a contractor or contractors to perform
the construction. This selection process may be through a
closed-bid process or a negotiated sole-source procurement.

The next step is construction. The surveyor is involved in
giving lines and grades to the contractor to make sure that
the completed project complies with the intent of the final
construction drawings. Sometimes the engineer will provide
his or her own on-site inspections to ensure that specifica-
tions are fully honored, although this is a duplication of
effort in most jurisdictions, since the developer must pay a
permit fee that covers the cost of inspections by the jurisdic-
tion’s own inspectors.

Shortly after construction commences (sometimes even
before), the developer will launch a marketing campaign. In
residential development scenarios, model homes are often
used to show potential buyers the types of floor plans and
upgrades that will be available within the community. Early
construction of models may require careful construction
phasing on the part of the engineer and contractor in order
to facilitate early access to and use of the models. In some
cases, floor plans and rendered drawings, typically supplied
by the architect or engineer/planner, may be the only sales
tool. Developers typically try to keep sales on pace with con-
struction. The pace of the project is an important point of
communication among the developer, engineer, and con-
tractor, as phasing of a larger project is critical in terms of
balancing financing/funding with construction and sales.

The final step, after the infrastructure is installed and the
streets are paved, is to conduct an as-built survey and set final
property corners. Final inspections and the engineer’s certi-
fication are the last official actions in the process and should
allow for bond release and occupancy permits.

This overview of the land design process has been simpli-
fied for ease of communication. It is meant to be an over-
view. The details of each step in the process and the specific
technical aspects can be found in subsequent chapters of this
book.

Communication Skills

Overlooked and underemphasized in land development are
good communication skills. The process requires members
of the team to be in constant communication with each
other, with approval agencies, and with citizens. A project
undergoes many changes between its inception and comple-
tion. These changes occur very rapidly and for many rea-
sons. It is imperative to communicate changes and updates
to the proper people at the proper time. To do this effectively,
one must ultimately know what has transpired technically as
well as who should know which facts and what actions
should follow. The ability to effectively communicate through
letter writing, report writing, and technical writing is a very
important credential for the land development professional.
Especially in today’s world of e-mail, text messaging, cell



1 ® OVERVIEW OF THE LAND DEVELOPMENT Process 11

phones, and personal digital assistants (PDAs), the ability to
connect instantaneously and conveniently should not miti-
gate the art of insightful, meaningful correspondence. Fur-
ther, documentation of project-related correspondence is
critical from a business standpoint. While consultants should
absolutely take advantage of the tools available, they should
also maintain a prudent plan for tracking, saving, and retriev-
ing all forms of project correspondence.

Equally important is the ability to present ideas clearly
and precisely. Good public speaking skills before small and
large groups is important in many professions, but it is par-
ticularly important in land development, where presenta-
tions to public approval agencies often make or break a
project. This includes skills in adapting material for a tech-
nical audience, a nontechnical group, or a mixture of the
two. Accuracy should be indisputable, and enthusiasm is a
key ingredient. As always, respect for the time available is
essential. Where appropriate, the use of humor can go a long
way in easing tensions and building the relationships neces-
sary to ensure the project receives a fair hearing. The ability
to communicate effectively, regardless of the media, is the
mark of a leader and an essential quality for today’s land
development professional.

Public Involvement

In today’s land development practice, a working knowledge
of the public process is essential for success. Public agencies
should be treated as part of the design team. Even though
the relationship may seem mostly regulatory, in many juris-
dictions, public entities have the power to shape projects,
deny applications, and grant approvals. Smart designers
establish early rapport with all agencies from which they will
require later approval. The best way to establish this rapport
is to thoroughly understand their regulations and submit
compliant plans that are clear, easy to read, and complete.
Resist the urge to avoid compliance to reduce costs or save
time. This approach will only result in delays and lost time
and money, as well as loss of credibility with the agencies in
question. If there is a disagreement with the regulation for a
valid reason, or if the regulation simply does not apply to the
specific development conditions, waivers or variances can
often be obtained by confronting the issue squarely and
working with the approval agencies to obtain a solution.

Involvement by public agencies is pervasive and must
be understood thoroughly by the land designers, as there
are many agencies involved, often with conflicting goals.
Approvals must be obtained from all involved agencies
before the project can proceed. Compliance with applicable
rules and regulations is often required by ordinances or
local, state, or federal law. Brief descriptions of representa-
tive agencies and selected rules are included throughout this
book.

The nature of public agency involvement varies greatly
from jurisdiction to jurisdiction and agency to agency. Fed-
eral regulations, however, are reasonably consistent. Each
state has its own set of rules that are dissimilar to those of

other states. Even within a state, regulations in individual
counties, towns, and cities can be different. Areas that are
more urban and suburban in nature generally have a more
detailed set of regulations than rural areas, although this is
changing rapidly. Sometimes regional authorities have juris-
diction for such services as sewer or water. It is imperative
that land designers thoroughly understand the rules of all
the agencies having jurisdiction over a project.

The length of time involved in actual planning, engineer-
ing, and surveying is short compared to the length of time
required to gain all the necessary approvals. Many politi-
cians have been elected on platforms pledging to cut and
streamline regulations—not only for private projects but
also for public projects such as highways and utilities.
Regardless of these good intentions, the regulatory process
continues to expand as new regulations and agencies that
enforce them continue to be created.

Citizens have become much more involved in the process
of approvals for a project. Citizens can be very skillful in
opposing projects they don’t want. They often have experts
of their own, skilled in the complexity of land designs and
versed in the myriad of regulations a developer must handle
in order to gain final approval. These regulations are open to
interpretation, and it is very common for petitions to be
made to the courts for final resolutions.

It is important to establish early relationships with citi-
zens who may be interested in the development of a particu-
lar piece of land. Early participation by these citizens can
usually lead to modifications in a plan that will be acceptable
to both the citizens and the developer. It is not always what
you do but how you do it that is important to affected neigh-
bors. Many things can be offered or included in a develop-
ment plan to make it palatable to citizens or neighbors. The
communication, design, and negotiation process that takes
place with the immediate community has expanded notably
in recent years, as citizens have become more intimately
aware of the possibilities and consequences inherent to land
development.

Basis for Design

Quality design is a much used and many times misused
phrase. In today’s world, quality design is much more than
the ability to “. . . determine precisely how best to develop
our program on the site selected, in specific forms and
materials . . .” (Eckbo, 1969). Quality design is a result of
the design team?’s ability to produce a plan that not only con-
forms to the client’s established development program, goals
and objectives, recognized site constraints, laws, ordinances,
regulations/policies, accepted design standards, and market
considerations, but also has withstood the test of private and
public special-interest groups’ scrutiny.

At the risk of oversimplification, the prerequisites for
undertaking quality site design are predicated on a designer’s
level of familiarity and dexterity in dealing with a core of
base information that is required throughout the process.
The information base may be loosely categorized under the
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following major topics: development program, site, plan-
ning and regulatory controls, and design team.
Development Program. The development program is ini-
tially a determination on the part of the client/owner regard-
ing what type of development is expected for a given parcel
of land. For the most part, such preliminary determinations
are based on a cursory review of zoning, planning, and mar-
ket considerations as applied to a specific property. This
development program concept is presented to the project
design team for discussion and refinement. The challenge of
project design is formulating a response that simultaneously
balances the highest and best land use with the character of
the site and its environs, client and consumer expectations,
economic and marketing factors, and public/private approval
requirements.

Land uses and their associated building types need to be
consistent with current construction practices and consumer
and user requirements. Market conditions, development
costs, and numerous alternatives in development technolo-
gies afford the designer the opportunity to develop distinctly
different designs for any given property. Design should be
predicated upon a thorough understanding and appreciation
of the success associated with previous land development
designs. Such awareness strengthens the position of the land
development designer. The intent is not to mimic what has
proven successful, but rather to gain an understanding of the
reasons for success and expand on those attributes. The fun-
damental requirement of land design rests in a working
knowledge of the physical/functional characteristics and
constraints associated with specific building products. While
certain base considerations, such as adequate vehicular
access, represent a common requirement for all land use
types, the appropriate design response varies substantially as
one proceeds from detailing low-density single-family resi-
dences to the more complex urban mixed-use development.
The Site. The site, or particular piece of real estate on
which a development program will be implemented, affords
a special set of resources and opportunities for project
design. Each site is unique and requires an understanding of
and appreciation for the specific characteristics to elicit a tai-
lored design response. Consideration should be inclusive of
both surface and subsurface characteristics, as well as the
dynamics associated with the natural and cultural context
that prescribe its unique character. Attributes of a site that
are normally considered relevant to land development activ-
ity include those that bear on the land’s ability to absorb spe-
cific development program elements. These include both
on-site and off-site considerations and entail a range of
issues from site configuration to adjacent land uses.
Regulatory Controls. Knowledge of the public regulatory
controls, design standards, and technical requirements, as
well as preexisting legal requirements or development con-
ditions associated with development of a given property, is
necessary for successful project design. Site design cannot
commence without a thorough knowledge of the appropri-
ate regulatory ground rules. Issues relating to local compre-

hensive plans, zoning and subdivision ordinances, and other
regulatory controls are first analyzed during the feasibility
and programming stage of the design process and remain an
influence until final site plan approval.

Beyond the local land use laws, there may be other regu-
lations and legal requirements that have varying degrees of
impact on site design. Restrictive covenants that have been
placed on a given property may dictate a site design with
standards more stringent than state or local jurisdictions.
Existing planned developments may mandate the designer
to work within previously established design guidelines.
Further, special development conditions may have been
agreed to or imposed upon the land at a previous time in the
development review and approval process. Such conditions
may direct or influence design of a particular site in a man-
ner atypical of other sites with similar uses.

Finally, statutes and policies of the local, state, and federal
governments provide further regulation of such items as
wetlands, coastal zones, hazardous waste, air and water
quality, noise, and handicapped accessibility. These consid-
erations, coupled with varying building code requirements
relative to building access and spacing, can significantly
influence site design and engineering.

It is imperative that the designer bring as much informa-

tion to the design effort as possible. All appropriate rules and
regulations that may affect the design aspects of a specific
project must be understood at the outset of the design
process. While manipulation of select site characteristics and
development program components may allow a degree of
interpretation and flexibility, noncompliance with statutory
and/or legal requirements is rarely tolerated. The ultimate
test of a successful design effort is whether or not it can be
approved and constructed.
Design Team. Who are these experts following in the foot-
steps of Haskell, Davis, and Olmsted? Oftentimes the key
land development consultant is the civil engineer and/or
land surveyor. This is especially true for smaller projects and
in less urbanized areas. Originally, the engineer and/or sur-
veyor completed all relevant land development services.
Today, however, the story is a bit different. The acceleration
of urbanization in the United States, along with an increas-
ingly complex and regulated planning and design process
wherein citizens are deeply involved, has resulted in many
experts—specialists—becoming involved in the process and
on the design team.

In a typical project, the land development team could
consist of any of the following:

B (Client: While the land development client may be
the end developer or builder, it is not unusual for the
designer to operate under the general direction of a rep-
resentative of a major corporate, institutional, or finan-
cial interest. To establish a successful working
relationship, a designer must understand the client’s
familiarity and past experience in land development and
project design. The client’s degree of familiarity with
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project design, the local land development climate, and
the approval process may have significant bearing on the
latitude extended to their design consultants. It is pru-
dent to confirm the services that are expected from the
design consultant at the beginning of the process to min-
imize unrealistic expectations. Frequently, several indi-
viduals within an organization may represent the client;
in this case, it is important to establish an appreciation
of each member’s role and responsibilities, particularly
in terms of who will ultimately make project design
decisions.

B Market analyst/researcher: Market analysts often pro-
vide varying levels of feasibility studies that assist in the
formulation of project-specific building programs. In
this regard, their role in project design can range from
determining and describing the details of the develop-
ment program to providing guidance on locating uses on
the site. The importance of this discipline varies with the
proposed use or development program and the client’s
ability to perform the necessary studies independently. A
market study may be required to obtain development
financing in addition to providing the client/designer
with advice relating to the established development
program.

B Attorney/legal counsel: The complexity of regulatory
controls and public administrative procedures has
prompted an increase in the participation of legal coun-
sel in the land development process. While primarily
responsible for the preparation and review of documents
associated with legal or procedural requirements, they
may also have a potentially significant role in project
design. First, by virtue of their prior exposure to a vari-
ety of design efforts, they may have knowledge of com-
parable, successful projects. Second, depending on their
personal relationship with the client, they may be posi-
tioned to influence decision making during the project
design process.

B Urban planners: Given the increased complexity of
local zoning and planning documents, the urban plan-
ner’s role in the design process has increased notably.
Based on knowledge of the local zoning/planning
requirements, the urban planner is in a position to
guide the design team by interpreting the impact of
governmental regulatory requirements on the design
process. Often, the urban planner will team up with
the project attorney to act as a front-end team to carry
the design documents through the public review
process. Due to their involvement in local planning
and zoning initiatives, the urban planner is often able
to cultivate a positive relationship with administrative
staff and elected officials. This relationship is impor-
tant to the design team as the urban planner gains
access to staff and elected officials to promote project
advocacy.

B Transportation planners: Concern with the impact of
new development on the existing vehicular transporta-
tion networks has made transportation planners integral
members of the design team in many communities. This
inclusion has been prompted by requirements that pro-
posed development activity be subjected to a rigorous
assessment of projected traffic impacts and documenta-
tion of associated roadway improvements necessary to
sustain acceptable levels of service. The nature and
extent of required on- and off-site road improvements
varies with the size and specifics of each project. There
is significant financial and design coordination associ-
ated with such infrastructure improvements that may
have direct bearing on an appropriate design response.

B Project designer: Generally, the principal site
designer/planner has been schooled in the physical
design aspects of land planning with education and/or
training in landscape architecture, architecture, urban
design, civil engineering, planning, or a related disci-
pline. While the project designer is responsible for the
actual preparation of a design response, the design
process is generally carried out in close cooperation with
other members of the design team. The core design team
may be comprised of professionals from a single firm
offering multidiscipline services or representatives of dif-
ferent firms providing specialty design or engineering
consultation. In addition to having knowledge of the
physical design aspects, the designer must also under-
stand and be responsive to the client’s preferences in
accomplishing the established development program,
even at times when the client’s program is more of a
seat-of-the-pants reaction than a reflection of sound
planning, zoning, and design principals. It is, in part,
the designer’s role to tactfully respond to the initial pro-
posed development program with a plan that conforms
to planning and zoning regulations, is a marketable
design, and meets the client’s requirements.

®  Civil engineers: Civil engineers have a very important
technical role in the project design and site-planning
process. In the early stages of design, civil engineers pro-
vide valuable information in terms of the location, rout-
ing, and sizing of various site infrastructure features
including street improvements, stormwater management
facilities, sanitary sewerage, water systems, and other
utilities. The engineer’s involvement in the early design
stages is important because technical decisions will be
carried through to final site plan design and ultimately
certified by a licensed professional engineer. Given their
typical responsibility in the preparation of the final site
plans and construction documents, their early participa-
tion in the design process is essential.

B Environmental specialists: Some level of environmen-
tal assessment is usually required as part of land devel-
opment activity. Historians, archaeologists, botanists,
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acoustical specialists, arborists, geologists, hydrologists,
and other environmental scientists have increasingly
become participants in the design and development
process. Their participation may occur throughout the
design process, commencing at preliminary site investi-
gation and extending through to final design, with the
formulation of measures to mitigate the impacts of
development. The role of environmental scientists varies
from project to project. However, given the increased
emphasis on protecting the environment by preserva-
tion, conservation, buffering, and other mitigation mea-
sures, their role is important.

B Surveyors: Prior to about 1950, the surveyor was the
key player in laying out a new subdivision. Suburban
construction, still largely rural and new development
pushed out from the fringes of the urban core, was usu-
ally a matter of laying out lots, cutting in the streets, and
installing roadside ditches and some cross-draining cul-
verts. As development intensified and new regulations
for improved infrastructure were promulgated, survey-
ors began to become civil engineers or added civil engi-
neers to their staff. The basic services of the land
surveyor are still very important to the overall success of
the project. It is the surveyor who provides the bound-
ary survey and topographic information that the design-
ers must have in order to begin. Not only is the exact
computation for street and lot alignment the job of the
surveyor, but also the final horizontal and vertical align-
ment of all the infrastructure and buildings to ensure
that the wishes of the designer and civil engineer are
complied with. It has often been said that surveyors are
the first and the last people on the job—they set the
final permanent monumentation and complete as-builts
to establish a permanent record of improvements.

B Public review/approval agents/citizens: Representatives
of the public interest have a significant role in project
design. While jurisdictional regulations establish the
ground rules, public agency review and interpretation of
public policy and performance criteria, as well as citizen
concerns, have a significant influence on many aspects
of project design. Citizens are ultimately the users of a
particular project, so their input is both necessary and
helpful, as they can give developers early indication of
critical issues and priorities.

Others who play various roles, depending on the project,
include the financial institution, real estate brokers and
specialists, landscape architects, geotechnical engineers/
geologists, structural engineers, archaeologists, sociologists,
recreational specialists, cultural and education specialists,
sustainable design consultants or Leadership in Energy and
Environmental Design Accredited Professionals (LEED APs),
and, of course, architects. For the purposes of this hand-
book, architectural design is included only insofar as it pro-
vides preliminary or schematic elements sufficient to define

size, bulk, shape, and densities. Appearance, heights, set-
backs, and aesthetics factor into the final product and for
this reason architects are frequently members of land devel-
opment design teams.

Land development has become a very complex industry,
and the design team requires a comprehensive understand-
ing of this industry. Persons involved in this undertaking
have had to become specialists; however, the best consul-
tants maintain a broad knowledge of the popular terms and
principles used in the industry and strive to develop an over-
all knowledge of all facets of the process. (See Figure 1.5.)

Traditional Steps in the Land Development Design Process

Land development design has traditionally been composed
of several distinct steps or stages leading to the final plan.
While structured to be orderly and sequential, few problem-
solving endeavors follow a straight-line path to solution. The
land development project design process is no exception.
The process requires sufficient overlap in the performance of
select tasks to ensure the timely availability of relevant infor-
mation. Based on a sequence of activities characteristic of the
design professions of architecture and landscape architec-
ture, this book outlines a land development design process
and resultant products that are sensitive to both client deci-
sions as well as the general submission requirements associ-
ated with routine public review and approval procedures.

The level of detail and exact sequence required for sub-
mission documents for public review may vary from juris-
diction to jurisdiction, and different terminology may be
used in identifying the documents. However, the traditional
sequence of design resolution includes the following steps.
Site Assessment: Feasibility, Programming, and Site
Analysis. This initial step in the process requires an
understanding of the proposed development program and
an overview of the site characteristics and surrounding area.
The basic objective of the feasibility and programming
stage is to become familiar with existing site conditions and
the users’ intended application on the site. The physical
characteristics, including site configuration, topography,
soils, hydrology, utility availability, and adjacent land uses
are evaluated in the context of the client’s proposed develop-
ment plan.

The allowable use of the land must also be determined
based on recommendations in the local government’s com-
prehensive plan, as well as local zoning ordinances and other
regulatory requirements that may influence the initial pro-
posed development program, specifically the anticipated
yield (either lots or floor area).

A site assessment is conducted to provide the designer
and the entire design team with a complete understanding of
the opportunities and constraints associated with a property.
The results of the site assessment may offer opportunities to
identify alternative development programs for review by the
client.

Conceptual Design. The objective of the conceptual design
is to establish a preliminary framework depicting the distri-
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Ficure 1.5 Overlapping disciplines of the design team. (Urban Land Institute 1979)

bution, organization, and arrangement of the development
program. The conceptual design should honor the develop-
ment constraints yet take advantage of opportunities identi-
fied in the site analysis stage. The resultant sketch plan (or
plans) may include alternative strategies illustrating possible
arrangements of principal land uses and infrastructure
requirements. This exploratory stage deals with general dis-
tribution of uses. The sketch plan(s) at this stage are gener-
ally depicted as spatial arrangements or “blob” diagrams,
which identify usable area, type of development, points of
ingress and egress, site circulation patterns, and major infra-
structure that may be required. This stage in the process is
based on alternatives or what-if scenarios and proceeds to
explore the alternatives to assist in formalizing the preferred
project design. (See Figures 1.6 and 1.7.)

Schematic Design. This level of project design is a refine-
ment of the selected conceptual studies that provide more
precise scale and site detail of program components and sup-
porting site improvements. The detail included in the
schematic design is based in part on information obtained
during the feasibility and site analysis stages and provides
further assurance that the development program and goals

can be achieved. Included in the schematic design is a site
layout, which details and depicts the dimensions of the
arrangement of program components. The site layout should
confirm that the development plan is consistent with the
goals and objectives established by the client and conforms
to all regulatory requirements.

An important element of schematic design is preliminary
engineering. The purpose of the preliminary engineering
analysis is to verify and document the technical aspects of
the schematic design. The result of this study is usually in
the form of a graphic such as a preliminary site plan or a
rezoning development plan. Checklists and/or reports are
often prepared as well. These documents represent a final
check of the development program prior to proceeding with
more detailed final engineering.

Final Design. After the client and local governing agencies
have reviewed and accepted the schematic design and pre-
liminary engineering study, the civil engineers prepare the
final design. The final design reflects the detail necessary for
project review and approval by local governing agencies
authorizing construction. The site plan developed during
the final design represents the official documentation of the
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Ficure 1.6 Bubble diagram.

land development design process. The main components of
final design include the street design, storm drainage design,
stormwater management design, grading and earthwork,
wastewater collection, water distribution, dry utility design,
erosion and sediment control, and, depending on the proj-
ect, wastewater and water treatment facilities. Additionally,
contract documents, construction specifications, and cost
estimating are also developed at this stage.

Although the primary design process concludes with final
design, land development consultants are often engaged to
provide additional services including plan submission and
permitting, construction, and postconstruction services.
These subsequent steps in the land development process are
increasingly important in terms of delivering a functional,
aesthetically pleasing end product that meets the merits and
intents of the design process. (See Figure 1.8.)

DESIGN: UNDERSTANDING OF BASIC
REQUIREMENTS

The amount of reference material focusing on land develop-
ment, and specifically project design, is extraordinary. Simi-
lar is the case with the volume of resource materials that
more singularly focus on specific development and building
prototypes such as residential, commercial, industrial, office,

recreation, mixed-use, planned communities, waterfront, and
golf course developments. Basic to the success of project
design is the need for the designer to have an appreciation
for the concepts and standards identified in that body of
information. A design response premised on anything less
must be recognized and valued as the technical solution it is.
Historically, land development is steeped in technical solu-
tions. These projects satisfy a multiplicity of functional and
regulatory requirements inherent to site engineering and,
ultimately, program constructability; however, they do not
necessarily address the environmental, social, sensory, or
visual dimensions, which are fundamental components of
the built environment. Design solutions need to be based in
a sensitivity to basic sociocultural, physical, economic, and
political concerns, while reflecting the importance of eco-
nomic and marketing constraints. In private-sector land
development activity, a design must be capable of being con-
structed and it must provide a financial incentive to warrant
its undertaking. No one profession possesses a monopoly on
the diverse body of knowledge and resources required to
achieve quality land development design. Land development
is a process that is dependent on diverse disciplines and
an extraordinary commitment to promote all aspects of the
project with equal fervor.
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FIGURE 1.8 Real estate development process diagram emphasizing land development consultant services and deliverables.

Design Elements

Every development program is comprised of elements that
define, shape, and establish the essence of that use. The con-
stituent parts include both the physical—dimensional—
building blocks that house principal activities, as well as the
ancillary or support elements that are necessary to sustain
the principal use. The former are the major space-taking ele-
ments that characterize a land use and its related building
components. For example, the dwelling unit is the principal
building module in residential development. The accessory
uses include such considerations as connection to vehicular
or pedestrian circulation systems and utility requirements
necessary to maintain a certain quality of life—for example,
water, sewer, power, and communications. Collectively, they
constitute an operational whole. Project design must address
all of these elements. There may be a number of ways to
orchestrate a design that satisfies some of the basic require-

ments associated with a given land use or product type.
However, the successful response seeks to reduce any con-
flict with program objectives and optimizes the relationship
between all component parts. This approach applies to
large-scale and mixed-use projects as well. The manner in
which a site design response addresses these requirements
should be a result of a conscious decision and not insensitiv-
ity to or neglect of any component or relationship.

Project design requires an ability to understand the rela-
tive needs and physical attributes of the program compo-
nents. More homogeneous uses at lesser densities or
intensities are generally more easily dealt with than mixed-
use programs at higher densities. As an example, there is sig-
nificantly more flexibility in siting a single-family residence
on a large lot than there is for more dense residential proj-
ects. The challenge of site design rests in both knowledge of
the requirements associated with a given land use or build-
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ing type and an ability to make valid judgments and estab-
lish priorities as to which requirements should take prece-
dence in formulating the design response.

Design Philosophies

It is neither the purpose nor the intent to discuss all issues
that influence and guide the formulation of land develop-
ment design. There are ample publications available to assist
the designer in site- or product-specific design issues. The
following discussion does, however, begin to annotate some
of the design considerations necessary in establishing a
framework for project design.

Conventional (Traditional) Design. Development of this
type focuses on noncontiguous land development including
subdivision-style residential development (0.33- to 1.0-acre
lots) and strip nonresidential development (floor area ratios
of 0.20 or less are common). These development patterns
continue earlier trends of consumption of agricultural and
sensitive environmental land (greenfields) and result in
significant infrastructure construction including roads/pave-
ment, water, sewer, and other utilities. While initial infra-
structure construction costs are high, the end result is
generally less-expensive single-family homes on large lots
situated away from urban centers—this has been the long-
time appeal of this form of development, as it appears to be
an affordable avenue to the American dream. Further, a
greater opportunity for participation in governance may be
experienced in conventional developments due to the high
number of small jurisdictions found in these peripheral
areas (Burchell 2003). This approach is a highly vehicle-
dependent form of development, given the underlying
premise of conventional zoning or separation of uses. Recent
studies have indicated that when housing costs (land, mort-
gages, utilities, HOA fees, etc.) and transportation costs are
accounted for, the cost of living in these areas increases dra-
matically and even approaches or exceeds that of more
urban (often perceived as more expensive) areas (Bernstein
2007).

Sustainable Design. An alternative design approach that is
gaining momentum industry-wide for all land development
applications, rural to urban, is a more compact form of
growth that embodies the concepts of smart growth, low-
impact development (LID), new urbanism, and resource
conservation in an effort to promote managed, responsible
growth. Sustainable design encompasses the entire design
process starting with site selection (premised on smart
growth, this design philosophy encourages growth around
existing urban centers and limits it in peripheral rural and
sensitive environmental areas) through final design and con-
struction where LID techniques, material selection, and
enhanced design integration between building and site sys-
tems are employed to minimize infrastructure requirements
and optimize resource usage. Sustainable design tends to
reduce infrastructure requirements for roads, utilities, and
public services through higher-density, mixed-use develop-
ment located within established service areas. Further, it

attempts to encourage a variety of transportation options in
addition to the automobile by providing services proximal to
residential areas with attention to pedestrian and bicycle
connections as well as an emphasis (again during the site
selection process) on locating near transit. A greater array of
housing is typically offered in areas close to urban centers
and, as noted previously, when the cost of housing and trans-
portation is assessed jointly, the result is often overall hous-
ing costs being lower in dense, urban areas in spite
of lower peripheral single-family housing costs (Bernstein
2007). Disadvantages associated with this approach to
development include: (1) increased housing costs owing to
the land development limitations posed by managed, or
smart, growth, (2) extra governmental costs stemming from
the administrative requirements of imposing a growth man-
agement regimen, and (3) the thwarting or driving away of
development potential because of an overcontrolled real
estate market (Burchell 2003). Many also attribute higher
construction costs to sustainable development projects, and,
while this may be true, the increasing use of these concepts
paired with improved overall familiarity with the approach
by all involved in the land development process is con-
tributing to a more streamlined design and construction
process.

Projects (rarely) strictly follow one design philosophy
over another. Given the many factors that influence a land
development project, the design team often incorporates ele-
ments of both predominant approaches in order to meet the
myriad requirements imposed from both clients and juris-
dictions. It is important to be aware of the tools, technolo-
gies, and resources that exist to facilitate the design process
and improve the end product: functional, beautiful, livable
communities.

CONCLUSION
The Land Professional

With the advent of land use regulations, significant environ-
mental constraints imposed by federal, state, and local gov-
ernments, and the heavy involvement of citizens impacted
by new developments, dedicated land use professionals
must be prepared to draw on a wealth of resources to design
a project that is appealing to both the end user and the
surrounding community, yet be cost effective to the client.
These professionals must be adept at balancing the objec-
tives of the client with the expectations of the citizenry and
public approval agencies. They must be prepared to handle
a variety of projects, from the relatively simple conversion of
vacant rural land to residential sites to the development of
in-fill sites and complex, large-scale mixed-use projects.

The skills, innovative thinking, and creativity needed to
make a land development project successful are gained
through years of experience and encompass the entire spec-
trum of activities from land acquisition, rezoning, planning,
engineering, and surveying to construction. The talents of
many specialists including environmentalists, architects,
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surveyors, engineers, landscape architects, archaeologists,
historians, geotechnical engineers, arborists, and land use
attorneys, just to name a few, contribute to a projects success.

This Handbook

Undeniably, the land development design process, however
systematic it is, varies considerably throughout the United
States due to the diversity of state and local regulations con-
trolling land use and land subdivision. Yet within the process
there are many elements common throughout the jurisdic-
tions. Similarities do exist. Even if it were intentionally writ-
ten for a particular microregion, no book could present the
specific design process because of the dynamics of the regu-
lations. This book is a presentation of a typical design process,
but in no way should it be construed as the only design
process.

The authors hope that this handbook will aid land devel-
opment professionals in anticipating the multiple issues and
requirements they will no doubt encounter as they progress
through the various stages of project development or as they
seek to broaden their professional understanding of the
complexities of land development. For developers, this book
is an invaluable tool in understanding the services they will
be acquiring from various design specialists and will prepare
them for the regulation maze ahead. For those entering the
land design profession, whether in the public sector or as a
consultant, this handbook aids in developing the skills
needed to be a successful, contributing member of a land
design team. For practitioners, it will prove a treasured ref-
erence tool.

The following chapters together constitute a practical
guide to the land development industry, detailing the intri-
cacies of each discipline while providing a comprehensive
view of the process as a whole including the interrelation-
ships among various disciplines. This book answers techni-
cal questions and provides next-step guidance through
the entire land development process. Systematic implemen-
tation of this design process by creative, passionate, and
dedicated professionals is the basis for successful land devel-
opment projects.
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FEASIBILITY AND
SITE ANALYSIS

When a parcel of land is being developed, feasibility and
site analysis seemingly go hand in hand. Typically, the client
(developer) will request both simultaneously or in near
concurrence to one another. While the book’s format groups
these steps together, they are addressed separately in the
following brief introduction to delineate their differences
and indicate how each step serves a distinct purpose in land
design.

STEP 1: FEASIBILITY

The feasibility effort requires investigation and documenta-
tion along two main avenues: (1) evaluation of existing site
resources including confirmation of micro and macro site
characteristics and (2) establishment of project goals and
intent in terms of program components and specific design
priorities such as green building certification requirements
or other client-driven criteria. Once this information base
has been established for a specific site, the formulation of a
design response can proceed.

Usually the designer is charged with several important
tasks that will assist in initial development discussions.
These include:

B Preparation of a rough base map for initial field
investigations. Ideally, a property survey and topo-
graphic map will be available from the client. If not pro-
vided by the client, boundary information available
through local property tax map sources (often online)
and topographic mapping, which may have been com-
piled by local jurisdictions (typically 1 inch:200 feet
with 5-foot contour intervals) or the U.S. Geologic Sur-
vey (typically 1 inch:2000 feet with 10-foot contour

intervals), should be obtained. The designer should con-
tinually be aware of scale and accuracy limitations
imposed by secured base information.

B Assembly of secondary source information that will
assist in determining the quality and condition of exist-
ing infrastructure systems and their relative ability to
support the proposed development program. Current
road, utility plans, and public facility plans are impor-
tant and should be analyzed during the feasibility and
programming step to assess available capacity and
potential improvement requirements. If previously per-
formed preliminary feasibility studies are available, they
should be reviewed and the accuracy of the information
corroborated.

B Contextual and physical assessment of the site and
its surrounding area. A field visit is the best means of
ensuring site familiarity. This should be done with a base
map in hand on which appropriate annotations can be
made in the field. The visit should ideally be completed
after a review of previously available site data to provide
the designer with a sense of what to expect on-site as
well as allow for field verification of previously compiled
information. A current quality aerial photograph can be
of immeasurable assistance in verifying preliminary
information and augmenting site research and field
observations. Aerial mapping is publicly available online
through Google Earth or Windows Live Local. Informa-
tion regarding adjacent and proximal properties is help-
ful in evaluating the client’s proposed development
program and should be examined and/or confirmed
through the field visit and research efforts.
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During this phase, the design team reviews all available
feasibility and impact studies that might previously have
been undertaken for a given property. The designer and
other members of the design team work with the client to
fully explore and describe the proposed development pro-
gram in conjunction with preliminarily identified site oppor-
tunities and constraints.

STEP 2: SITE ANALYSIS

The purpose of the site analysis is to provide the designer
with a full understanding of the potential or allowable use of
a property. A thorough review of current planning and regu-
latory controls is performed. This includes identification and
analysis of the following documents as they relate to the par-
ticular site:

B Comprehensive plan
B Zoning ordinance
B Subdivision regulations

B Other relevant land development ordinances identi-
fied in the local code

B Previous development proposals affiliated with the
site or adjacent properties.

Initial research efforts may also include preliminary meet-
ings with local officials and/or community members in order
to gauge the social and political climate surrounding the site.
It is important at this early stage to thoroughly understand
the client’s confidentiality limitations—program components
are very preliminary and land transactions are sometimes
tentative. Therefore, these discussions should be forthright
but tempered with respect to the client’s interests.

SITE ASSESSMENT

The end product of the feasibility and site analysis step is the
completion of an overall site assessment. This assessment
focuses on the identification of development opportunities
and constraints associated with the subject site, particularly
potential red flags, or site features/conditions that would
prohibit the desired development scenario. Ideally, the site
assessment (or inventory) notes should be on a base map
that is at the same scale as the ultimate conceptual design
studies. Typically, the assessment is conducted following the
establishment of the proposed development program and
parameters that allow for realistic consideration of the prop-
erty. While this is not always possible, it is advantageous to
conduct more intensive site investigation after the initial
range of desired uses for a given site has been established.
The checklist of site characteristics that may have potential
consequences for later site design include the following
characteristics and associated considerations:

B Topography, slope, and soils

B Property configuration

B Existing vegetation

B Hydrology, drainage, water, wetland, and floodplains
B Views and visual characteristics

B Climate, site orientation, and exposure

B Adjacent land uses

B Access, potential, and circulation patterns

B Utility locations and existing easements

B Comprehensive plan designation

B Zoning restrictions

B Existing development encumbrances on the site

B Other regulatory requirements such as the Fair
Housing Accessibility Guidelines and the Americans
with Disabilities Act Accessibility Guidelines, which typ-
ically have significant consequences for site layouts

Following the assessment of the site characteristics listed
here, the results are generally presented in a series of exhibits,
maps, diagrams, and/or reports that document the site’s
development opportunities and constraints. Figure II.1 pro-
vides examples of the various site assessment maps that could
be developed to illustrate site characteristics. An example of a
composite map, or site inventory, is provided in Figure II.2.

In conclusion, the site assessment should provide an
overview and initial delineation of those portions of the site
that are capable or not capable of supporting various ele-
ments of the development program. This assessment should
result in an ability to quantify areas of the site deemed
usable for program development. Often this quantification
is referred to as the net buildable area of the site. It represents
that portion of the entire gross acreage of the site that the
designer and other members of the design team have deter-
mined can reasonably be used in the proposed development
program.

Appreciation of Program

As part of a multidisciplinary team, the designer may be an
initial participant in orchestrating the research and back-
ground information that lead to describing the development
program. However, with increasing frequency the program is
being spearheaded by the client alone or in concert with his
or her market consultant. The designer is, however, in a
unique position to assist the client team in refining the use
associated with the development program based on site
characteristics and public planning, land use, and regulatory
controls.

In order to secure a firm understanding of the develop-
ment program, the designer should elicit from the client as
much information as possible at the inception of project
design. It is insufficient to begin design activity mindful only
of the generic or seat-of-the-pants agenda of land use types
desired. Clients generally have strong, preconceived ideas
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regarding the character of the project they wish developed.
At a minimum they can relate their expectations relative to
existing projects they believe most resemble their current
proposal. Even the most unseasoned client has certain base
development objectives that have prompted the initiation of
a specific development effort. The designer should discuss
these expectations with the client, including an inventory of
objective criteria such as unit or building type, building
dimensions, architectural finish, parking ratios, amenity ele-
ments, sustainable or green building design goals, and more
subjective statements regarding the desired character or
ambiance of the finished product. Although clients often
indicate the density or intensity of the development they
desire, more often than not it is insufficient to initiate a site
design. Most clients have completed at least a rudimentary
assessment of the possible return on their investment for a
project prior to the initiation of discussion with a design
team. The design team should attempt to verify the antici-
pated yield and green building certification level (if a prior-
ity) as well as preliminary budgetary allowances for such
items as utility construction, amenity development, and
landscape, to better understand the anticipated character
and quality of development.

It is similarly important that program objectives be dis-
cussed in the context of existing planning and regulatory
controls. Land use type and use intensity should be reviewed

with a clear understanding of existing jurisdictional compre-
hensive plans and zoning. Based on this discussion, the
development program or alternative programs should reflect
a realistic proposed land use. Ultimately, the success of a site
design is measured to the extent that it optimizes client
objectives against those of public-sector expectations and
standards. It benefits no one to foster questionable expecta-
tions associated with unreasonable program formulation.

This step is a precursor to design. It is, in reality, an
information-gathering stage, but information gathering with
specific purpose and direction. Information is expensive to
compile and time consuming in its review. Therefore, it is
important to undertake the site assessment effort with a clear
focus on the judicious expenditure of time and resources. At
this juncture in the design process, all available existing
information, including base maps, aerial photographs, engi-
neering information and controls, and planning reports,
should be assembled.

The end product of this phase of project activity includes
a clear understanding of the proposed development program
and options, the identification of site constraints and oppor-
tunities, assurance that all regulatory requirements can be
satisfied in conjunction with refinements to the proposed
development program, and a positive finding that the phys-
ical and functional characteristics envisioned by the client
can be realized.
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ENVIRONMENTAL POLICY
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INTRODUCTION

Land development is faced with the issues of satisfying
demands of human needs while also meeting the require-
ments of environmental restoration and preservation. Our
past actions as a society have resulted in significant impacts
to the environment due to human consumption and the
mismanagement of our natural resources and hazardous
waste. To prevent continued degradation of the environ-
ment, environmental regulations were established to ensure
responsible actions toward the protection and maintenance
of the environment.

Land development processes involve many activities that
have environmental impacts. Site selection, planning, grad-
ing, construction, and landscaping all require many deci-
sions that shape neighborhoods, towns, and regions in
profound ways. These decisions result in changes to the
existing landscape that are long term (in human scale) and
commit natural resources in a way that affects future options.
As these decisions have become more and more complex,
natural ecosystems have not been able to accommodate the
outputs of development. Consequently, government environ-
mental policies and regulations were developed to preserve a
quality of life for our citizens through vital natural resource
protection, preservation, and/or mitigation strategies. Regu-
lations have allowed standards to be set, which prevents ad
hoc actions with uneven consequences. This has allowed for
land development to proceed with managed consequences
while improving overall environmental conditions.

This chapter traces the development of environmental
policy and regulations in the United States as they affect land
development; it is not intended to be exhaustive or all-
inclusive, as there are regional, state, and even local policies

that shape development projects from conception to actual-
ization. The reader must bear this in mind and become
familiar with the agencies and regulations at all levels that
may affect development in a particular locale.

ENVIRONMENTAL POLICY

In the 1960s, as a result of deteriorating environmental con-
ditions and serious health effects associated with those con-
ditions, the time was right for national discussions of how to
effectively address these problems. The National Environ-
mental Policy Act (NEPA) was signed into law on January 1,
1970, and it became the catalyst for the environmental reg-
ulations that were to follow. NEPA is the declaration of the
United States’s policy on the environment. This national
policy attempts to balance the preservation of the natural
environment and human needs resulting from population
increases, high-density urbanization, and industrial expan-
sion by taking into account economical and technical con-
siderations. The declared purpose of NEPA is as follows:

To declare a national policy which will encourage productive
and enjoyable harmony between man and the environment;
to promote efforts which will prevent or eliminate damage to
the environment and biosphere and stimulate the health and
welfare of man; to enrich the understanding of the ecological
systems and natural resources important to the Nation; and
to establish a Council on Environmental Quality.

With this declaration, six national goals were established:

1. Fulfill the responsibilities of each generation as
trustee of the environment for succeeding generations

2. Assure for all Americans safe, healthful, productive,
and aesthetically and culturally pleasing surroundings

35
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3. Attain the widest range of beneficial uses of the envi-
ronment without degradation, risk to health or safety, or
other undesirable and unintended consequences

4. Preserve important historic, cultural, and natural
aspects of our natural heritage, and maintain, wherever
possible, an environment which supports diversity and
variety of individual choice

5. Achieve a balance between population and resource
use which will permit high standards of living and a
wide share of life’s amenities

6. Enhance the quality of renewable resources and
approach the maximum attainable recycling of
depletable resources

These goals establish the broad national framework for pro-
tecting our environment.

The Council on Environmental Quality (CEQ) was estab-
lished in the executive branch of the federal government to
develop and analyze national and international environmen-
tal policy and to issue guidelines on the implementation of
NEPA.

The Environmental Protection Agency (EPA) was estab-
lished in the legislative branch of the government to set stan-
dards and enforce environmental regulations. While NEPA
sets policy goals, the regulations of the EPA are the prescrip-
tions and methods to achieve those goals. The EPA is
charged with the responsibility for federal laws and rule
making to implement U.S. environmental policy.

Federal Laws and Rule Making

Most laws passed by Congress are statements of policy broadly
outlining what the law prohibits or allows, as well as the
penalties for noncompliance. These laws are found in the
United States Code (USC), Public Law (PL), and the Code of
Federal Regulations (CFR). The executive branch department
or agency assigned responsibility by Congress for enforce-
ment of the law develops rules or regulations designed to
implement the legislation. The rules or regulations describe
the allowed and prohibited activities, detail procedures for
permitting, and document the consequences of violation.

All final regulations of the federal government are pub-
lished in the CFR. The CFR is organized into titles, with
titles divided into chapters. Chapters are further subdivided
into parts, and parts into subparts. For example, the regula-
tions the EPA has promulgated are included under Title 40,
Protection of Environment, Chapter I, Parts 1 to 799. The
CFR, published yearly, and the Federal Register are available
at most large libraries and on the Internet simply by search-
ing for the home page of the responsible agency and then
searching for “Regulations.”

ENVIRONMENTAL REGULATIONS

Environmental regulations are the mechanism for imple-
menting the intent of the various acts and statutes developed
to protect human health and the environment. The challenge

for developers is that these regulations are extremely diverse;
they are also continually being updated and revised. There-
fore, a developer must take the necessary steps to ensure
compliance in order to minimize liability and avoid unantic-
ipated costs and delays associated with the purchase and/or
development of a property.

A brief summary of environmental regulations over the
last few decades can put into perspective the progression of
environmental regulations and their future focus. The 1970s
were a decade of extensive new federal legislation covering
all aspects of environmental issues. The 1980s emphasized
refining existing legislation and enforcement policies. The
1990s emphasized balancing economic and environmental
costs through risk assessments. The new millennium has
looked to reutilization and improvement of contaminated
areas (brownfield development), green building and designs
for sustainability (see Figure 2.1), and consideration of the
possibility of global warming.

Developers are faced with issues such as smart growth
versus urban sprawl. One of the challenges is that both have
environmental impacts. Urban sprawl threatens to reduce
the limited amount of undisturbed/undeveloped land impact-
ing our natural resources, and the increased traffic volume
results in more pollution. Conversely, smart growth has the
potential to increase noise pollution and cause higher pollu-
tant loads in a more concentrated area. A developer has to
deal with these and other significant environmental issues to
strike a balance between the demands of human needs and
environmental regulations.

Many of the environmental statutes that work together to
address hazardous waste concerns and the protection of
our natural resources are briefly discussed in the following
text. The regulations most likely to have financial implica-
tions and project impacts for a developer are NEPA, which
establishes the need for and extent of environmental assess-
ments; the Comprehensive Environmental Response, Com-
pensation, and Liability Act (CERCLA), which focuses on
the response to existing environmental conditions; and the
Clean Water Act, which regulates wetland impacts and sets
land disturbance permit and stormwater treatment require-
ments. Actual references to specific CFRs can be found in
specific sections describing these regulations later in this
book. These acts can be further researched by accessing the
Congressional Research Service through a website main-
tained by the National Council for Science and the Environ-
ment at www.ncseonline.org/nle/crs/.

Other environmental regulations protect natural resources
and the functions they provide. Their focus is on pollution
prevention and the prevention of natural resource damages. A
more detailed discussion of some of the major environmental
regulations of particular interest to land developers follows.

Fish and Wildlife Coordination Act (1934, as amended
through 1965)

This act recognizes the vital contribution of our wildlife
resources to the nation. Wildlife resources are defined as
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Ficure 2.1

birds, fish, mammals, and all other classes of wild animals,
as well as their habitat. It establishes the need to coordinate
activities of federal, state, local, and private agencies with the
U.S. Fish and Wildlife Service to ensure the development,
protection, and stocking of wildlife resources and their habi-
tat. This act authorizes the preparation of plans to protect
wildlife resources. Any report recommending authorization of
anew project must contain an estimate of wildlife benefits and
losses and the costs and amount of reimbursement required.

Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA; 1947, as amended through 1991)

FIFRA regulates the use and safety of toxic pesticides that are
produced. FIFRA requires each pesticide to be registered with
the EPA prior to commercial manufacture. Distribution of any
pesticide that is not registered or that is improperly labeled is
prohibited. In determining whether to register a pesticide,
EPA considers the economic, social, and environmental costs
and benefits of use of the pesticide. (See Figure 2.2.)

Clean Water Act (CWA; 1948, as amended through 1987)

The objective of the CWA is to restore and maintain the
chemical, physical, and biological integrity of our nation’s

Green roof provides aesthetic and energy-saving benefits. (Photo courtesy of Christina Gray)

water. One of the major focuses for the national water pro-
gram is to control point-source discharge of pollutants to
water through use of total maximum daily loads (TMDLs);
this regulates the amount of pollutants permitted to be dis-
charged to waters of the United States. Water supply and
water pollution issues also include non-point-source controls
and effective use of water resources management practices.
Sludge resulting from wastewater treatment and pretreat-
ment under CWA must be handled at a Resource Conserva-
tion and Recovery Act (RCRA) facility if it is hazardous.
Discharges from an RCRA-permitted facility must be pur-
suant to a National Pollutant Discharge Elimination System
permit. This means that either the facility has obtained an
NPDES permit or the waste meets CWA pretreatment stan-
dards and has been transported to a privately owned treat-
ment works.
National Pollution Discharge Elimination System (NPDES).
Mandated by Congress under the CWA, the NPDES program
addresses the nonagricultural sources of stormwater dis-
charges that adversely affect the quality of our nation’s
waters. The CWA requires an approved NPDES permit to
discharge pollutants through a point source to surface
waters. Point sources are discrete conveyances such as pipes
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FIGURE 2.2 Essential pollinating species must be protected from inappropriate pesticide use. (Photo courtesy of Christina Gray)

or man-made ditches. The permit provides limits on what is
being discharged, monitoring and reporting requirements,
and other provisions. Generally, the NPDES permit program
is administered by authorized states.

Construction activities are considered an industrial activ-
ity and, as such, will typically require an NPDES permit.
Specifically, an NPDES permit is required if the construction
results in the disturbance of more than 1 acre of total land
area. However, some jurisdictions may have more stringent
requirements based on regional or local environmental con-
cerns; for instance, in the Chesapeake Bay watershed, 2500
square feet of disturbance triggers the requirement for a per-
mit. Construction activities that require a permit may include
clearing and grubbing, grading, and excavation. These activ-
ities are typically associated with road building, borrow pit
excavation, residential housing construction, office building
construction, light industrial construction, or facility demo-
lition. In some states, a permit may not be required if the
runoff does not discharge into a waterway, as in the case
where it evaporates from a catch basin or similar isolated
water body.

Additionally, as a result of the NPDES permit program,
construction sites are required to have a Storm Water Pollu-

tion Prevention Plan (SWPPP) prior to commencement of
any land-disturbing activities. Phase I of the program was
promulgated in November 1990 and covered construction
sites greater than 5 acres in size. Phase II of the program,
initiated in November 1999, requires operators of construc-
tion sites from 1 to 5 acres to obtain a permit. The goal of
the SWPPP is to maximize the potential benefits of the pol-
lution prevention and erosion and sediment control prac-
tices through the use of best management practices during
the construction process. Since the primary focus of this
program is on controlling pollutants in any stormwater dis-
charge, incorporation of well-thought-out and carefully
implemented erosion and sediment control measures is
more important than ever.

Wetland Regulations. Many development projects impact
stream channels or wetlands that constitute waters of the
United States and, as such, are regulated by the U.S. Army
Corps of Engineers (Corps) under the CWA. As written, the
CWA’s Section 404 statute regulates the discharge of dredged
or fill material into navigable waters of the United States. As
a result of a lawsuit settlement in 1975 (Natural Resources
Defense Council v. Calloway, 392 E Supp. 685 D.D.C 1975),
jurisdictional authority was extended to nonnavigable waters
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and wetlands. This authority has been challenged several
times as to the actual jurisdictional reach intended by the
CWA, and it continues to be challenged today. Recently, the
Corps and state agencies have shifted their regulatory focus
onto stream channel impacts, including intermittent and
ephemeral streams as well as wetlands.

Each of the individual states has a role in the federal per-
mitting process through the authority of Section 401 of the
CWA. The state must certify that the granting of a 404 per-
mit by the USACE will not violate state water quality stan-
dards. Depending on the particular state and the type of
project, an individual water quality certification may be
required or the project may qualify for a blanket certification
issued by the Corps for certain activities. Some states have
their own wetland permit program based in part on their
authority and responsibilities under Section 401.

Many states have initiated programs to protect wetlands
and other waters from a range of activities that the federal
Section 404 regulations do not address. Typically, state wet-
land protection laws regulate draining, channelization, or
clearing of vegetation. (See Figure 2.3.) In addition, some

states have gone further to protect those areas by requiring
buffer areas adjacent to wetlands to prevent damage to the
resource. Many states have used the authority to issue or
deny water quality certification under Section 401 of the
CWA to regulate some fill impacts to wetlands and other
waters of the United States, including intermittent streams.
A state can deny water quality certification of a proposed
impact under the premise that the state’s water quality stan-
dards are not being met.

The federal review of a permit application to fill or alter
wetlands follows the guidelines of Section 404(b)(1) of the
CWA. The use of these guidelines is addressed in the Feb-
ruary 6, 1990, Mitigation Memorandum of Agreement
(MOA) between the Corps and the EPA. This MOA sets
forth the sequencing procedures to be followed by the agen-
cies in determining whether a proposal avoids, minimizes,
and compensates for impacts to wetlands and other waters
of the United States. See Chapter 15 for more information
on wetland avoidance, minimization, and compensation
strategies and refer to Chapter 31 for detailed permitting
information.

FIGURE 2.3 Broadleaf arrowhead is an obligate wetland species. Wetland surveys consider vegetation, hydrology, and soils in classifying wet-

lands. (Photo courtesy of Sara Weimer)
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National Historic Preservation Act (NHPA; 1966, as
amended through 1992)

The NHPA establishes a national policy of preserving, restor-
ing, and maintaining cultural resources. The National Regis-
ter of Historic Places protects historic properties. Cultural
assessments are now part of the formal environmental
assessment required under NEPA. New projects are evalu-
ated based on potential effects, positive and negative, to the
character, scale, or style of historic buildings and districts.
(See Figure 2.4.)

Wild and Scenic Rivers Act (1968, as amended
through 1974)

This act establishes the National Wild and Scenic Rivers Sys-
tem for the protection of rivers with important scenic, recre-
ational, fish and wildlife, and other values. The act designates
over 130 rivers, with adjacent land, as components of the
system. Water resource projects that would have a direct and
adverse effect on the values for which a river is designated as
an actual or potential system component are prohibited.
Rivers are classified as wild, scenic, or recreational and hunt-
ing and fishing are permitted in components of the system
under applicable federal and state laws.

National Environmental Policy Act (NEPA; 1970)

As well as being the declaration of national environmental
policy, NEPA requirements stipulate that actions of federal and
nonfederal agencies that use federal funds or require federal
approval or permits, such as an NPDES permit, are subject to
an environmental impact review. The specific requirements
are covered under 40 CFR 1500 et. seq; environmental review
requirements for specific agencies are usually published in
separate guidelines that are written to interpret NEPA require-
ments as they apply to a given agency’s activities.

The implementation of NEPA establishes procedures to
ensure that appropriate actions are taken to protect, restore,

FiGuRE 2.4 EllisIsland restoration required cultural and natural
resource planning.

and enhance the environment. NEPA provides a systematic
means of dealing with environmental concerns and the
associated costs. One of the unique components of NEPA is
that it provides a mechanism for public participation. (See
Figure 2.5.)

The NEPA process is intended to help public officials
make decisions that are based on understanding the envi-
ronmental consequences associated with a proposed action
by a federal agency. This perspective would influence deci-
sions made in land development issues. NEPA requirements
are invoked when airports, buildings, military complexes,
highways, parkland purchases, and other federal activities
are proposed. In addition to government buildings and
roads, a major federal action can include private develop-
ments in federally protected wetlands or projects on or adja-
cent to federally controlled property such as limited-access
highways or military bases. Actions also include federal fund-
ing and federal permitting activities, so that any involvement
by the federal government triggers the NEPA process. Many
local jurisdictions have similar environmental analysis pro-
cesses for state, local, and private actions.

Following the requirements of NEPA, prior to imple-
menting a proposed action an environmental review must be
performed to identify and address the following:

B Any environmental impacts of the proposed action

B Any adverse environmental effects that cannot be
avoided

B Alternatives to the proposed action

B The relationship between local, short-term uses of
man’s environment and the maintenance and enhance-
ment of long-term productivity

B Any irreversible and irretrievable commitments of
resources that would be involved in the proposed action
should it be implemented

There are three levels of environmental review: (1) cate-
gorical exclusion (CE), (2) environmental assessment (EA),
and (3) environmental impact statement (EIS). A full EIS is a
major undertaking and requires a significant investment of
time and money. Specialists in this field usually perform it.
See Chapter 3 for detailed information on preparation of
both site assessments and impact statements.

Clean Air Act (CAA; 1970, as amended through 1990)

Some of the major factors that contribute to air pollution are
urbanization, industrial development, and the increasing use
of motor vehicles. Air pollution poses a danger to public
health and welfare, including our agricultural crops and live-
stock. The CAA focuses on the reduction or elimination of
the amount of pollutants produced or created. Air quality is
an international issue because polluted air can migrate across
national borders, impacting the environment and human
health throughout the world. Therefore, air quality requires
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participation from all countries. Given the highly diverse eco-
nomic and political climates of all the countries throughout
the world, this issue is extremely challenging to resolve.

A few common air pollutants have been classified as “cri-
teria air pollutants” because the EPA has regulated them by
first developing health-based criteria, then setting permissi-
ble levels, also called the National Ambient Air Quality Stan-
dards (NAAQS). A geographic area that meets or does better
than the primary standard (permissible level) is said to be “in
attainment”; areas that fail to meet the primary standard are
referred to as “non attainment areas.”

The law recognizes that states should take the lead in car-
rying out the CAA, because pollution control problems often
require special understanding of local industries, geography,
housing patterns, and so on. Therefore, states are required to
develop state implementation plans (SIPs) that explain how
they will carry out the CAA. A SIP is a collection of the reg-
ulations a state uses to clean up polluted areas or otherwise
meet the primary standards for criteria pollutants. The states
must involve the public, through hearings and opportunities
to comment, in the development of each SIP. Legislation and
regulations will continue to evolve to address air pollution
issues such as global warming, ozone depletion, acid rain,
and indoor air quality. In nonattainment areas, developers
should be aware of the applicable SIP, as this may require
increased mitigation to improve existing conditions includ-
ing such actions as restrictions on construction equipment
and work hours. Some of the issues surrounding air quality
are impacts to human health and the effects on the cost to
the industries. Air emissions from incinerators and other
types of transfer storage and disposal facilities regulated
under the RCRA must comply with applicable ambient stan-
dard and/or emission limitations of the CAA. Extraction of
pollutants from air emissions under CAA controls can create
hazardous sludges containing such wastes. Disposal of these
materials must comply with the RCRA.

Coastal Zone Management Act (CZMA; 1972, as amended
through 1996)

The CZMA is a federal program that establishes standards to
protect the coastal resources that are determined to be of
national significance. These resources include coastal areas,
wetlands, floodplains, estuaries, beaches, dunes, barrier
islands, coral reefs, and fish and wildlife and their habitat.
The act protects these coastal areas by managing develop-
ment through the creation of special area management plans
(SAMPs). SAMPs identify specific strategies to protect signifi-
cant natural resources, promote reasonable coastal-dependent
economic growth, and improve protection of life and prop-
erty in hazardous areas including those areas likely to be
affected by land subsidence, sea-level rise, or fluctuating
water levels.

Endangered Species Act (1973, as amended through 1988)

The objective of this act is to conserve threatened and
endangered species. The Fish and Wildlife Service of the

U.S. Department of Interior promulgates a list of threatened
and endangered species and their critical habitat. As habitat
loss is the primary threat to most imperiled species, the des-
ignation of critical habitat zones is essential to effective
recovery. While the regulatory aspect of critical habitat does
not apply directly to private and other nonfederal landown-
ers, large-scale development on private and state land typi-
cally requires a federal permit and thus becomes subject to
critical habitat regulations (see Figure 2.6).

Federal agencies are required to carry out programs for
the conservation of threatened and endangered species and
must take actions to ensure that projects they authorize,
fund, or carry out are not likely to jeopardize the existence of
the listed species or result in the destruction or modification
of their habitat that is declared to be critical.

As of April 3, 2007, 41 species have been delisted; some
have been recovered, while nine have been declared extinct.
Twenty-three have been downlisted from “endangered” to
“threatened” status. (See, for example, Figure 2.6.)

Safe Drinking Water Act (SDWA; 1974, as amended
through 1996)

The Safe Drinking Water Act was established to protect the
quality of drinking water in the United States. This law
focuses on all waters actually or potentially designed for
drinking use, whether from surface or ground water sources.
The act authorized the EPA to establish safe standards of
purity, known as maximum contaminant levels (MCLs). State
governments, which assume this power from the EPA, also
encourage attainment of secondary standards (nuisance-
related). The Comprehensive State Ground Water Protection
Programs (CSGWPPs) established a partnership between the
states, tribal governments, and the EPA to implement EPAs
ground water protection goals. A complex act, the SDWA
has been amended numerous times, resulting in increas-
ingly stringent drinking water regulations for both munic-
ipal and small, localized, on-site drinking water systems.
As a result, additional detail is provided on the SDWA in
Appendix E.

The SDWA protects the nation’s drinking water supply by
setting drinking water standards and MCLs and regulating
underground injection wells. Both the MCLs and the under-
ground injection control (UIC) program are especially rele-
vant to the RCRA. The MCLs are sometimes used by the
RCRA as cleanup standards for corrective actions.

Marine Protection, Research, and Sanctuaries Act (1972,
as amended through 1988)

This act regulates the dumping of all types of material into
the ocean and designates certain areas of the ocean waters as
sanctuaries. The EPA is responsible for issuing permits for
the dumping of materials in ocean waters except for dredged
material, which is regulated by the U.S. Army Corps of Engi-
neers. The EPA will not issue a permit for the dumping of
any radiological, chemical, or biological warfare agents, or
high-level radioactive waste.
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FIGURE 2.6 Wild rice survey is performed as part of the site assessment to ensure habitat preservation. Wild rice stands are an essential food
source for migratory birds. (Photo courtesy of Sara Weimer)
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Toxic Substances Control Act (TSCA; 1976, as amended
through 1988)

The TSCA regulates the introduction of new or already exist-
ing chemicals. It requires manufacturers to conduct tests on
chemicals to determine if they have adverse effects on human
health or the environment. The risks to human health include
persistence, acute toxicity, and carcinogenic effects. This act
authorizes the tracking of more than 75,000 industrial chem-
icals currently produced or imported into the United States. It
controls the disposal methods for certain chemicals such as
polychlorinated biphenyls (PCBs). It also authorizes the EPA
to impose requirements for asbestos abatement in schools and
requires accreditation of persons who inspect for asbestos-
containing materials. It requires the EPA to identify sources of
lead and to regulate the amount of lead allowed in products.

Resource Gonservation and Recovery Act (RCRA; 1976, as
amended through 1992)

The primary purpose of the RCRA is to protect human health
and the environment from the dangers of hazardous waste.
The RCRA regulates the management of hazardous waste,
provides technical and financial assistance for the develop-
ment of management plans, provides facilities for the recov-
ery of energy and other resources from discarded materials,
and provides for the safe disposal of discarded materials. The
RCRA focuses on the management of wastes from the time
they are generated until they are disposed—*“from cradle to
grave.” Unlike CERCLA, the RCRA does not provide for an
“innocent landowner” exemption from liability.

Hazardous waste is defined by its characteristics or ori-
gin. Wastes that exhibit the characteristics of being ignitable,
reactive, corrosive, toxic, or radioactive are considered haz-
ardous. In addition, chemical products involved in a partic-
ular waste stream are also considered hazardous. The type or
classification of waste is indicated by the use of one or more
hazard codes. The hazard codes include ignitable, corrosive,
reactive, toxicity characteristic waste, acute hazardous waste,
and toxic waste. The chemicals that are involved in these
processes are referred to as listed wastes. The listed wastes are
categorized into four groups, based on the specific process
by which they are derived: hazardous waste from nonspecific
sources; hazardous waste from specific sources; discarded
commercial chemical products, off-specification species, or
manufacturing chemical intermediates identified as acute
hazardous waste; and discarded commercial chemical prod-
ucts, off-specification species, or manufacturing chemical
intermediates identified as hazardous wastes.

Noise Control Act (1972, as amended through 1978)

Noise pollution is a result of human activity and is one of the
most pervasive environmental problems. It is not only a
public health hazard that causes hearing impairments, but a
nuisance that causes psychological stress. The objectives of
the Noise Control Act are to establish noise emission stan-
dards for new products, utilize noise abatement controls,
and label products to increase awareness and protection
against individual exposure.

The major sources of community noise are construction
and transportation. As development increases, exposure to
these noise sources increases. Noise abatement controls can
be incorporated into mitigation plans by controlling noise
from construction vehicles or by implementing restrictions
on time-of-day use. Noise walls are an example of noise con-
trol measures related to transportation. Many municipalities
have noise ordinances that may vary due to site-specific or
regional noise concerns; for example, development in close
proximity to airports and military bases may require noise
mitigation and/or monitoring.

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA;
1980, as amended through 1986)

The primary purpose of CERCLA is to protect human health
and the environment from the dangers of hazardous waste.
CERCLA focuses on the response to existing environmental
conditions of a property and the liability of the responsible
parties. CERCLA created a revolving fund, commonly
referred to as the Superfund, utilized by the EPA and state
and local governments, to investigate and remediate haz-
ardous waste sites that have been listed by the EPA on the
National Priorities List (NPL). One of the unique features of
CERCLA is that governmental and private parties who are
not responsible for the investigation and remediation of a
property can perform the work using the Superfund and
seek reimbursement from the responsible parties. CERCLA
covers all environmental media: air, surface water, ground-
water, soil, and sediment, and can apply to any type of facil-
ity. If cleanup is conducted on-site under the CERCLA
program, no federal, state, or local permit is required.

A CERCLA hazardous substance includes any substance
that the EPA has designated for special consideration under
the RCRA, CAA, CWA, and TSCA and any substance that
presents a substantial danger to human health and the envi-
ronment. Exclusions from CERCLAs hazardous substance
list include petroleum and natural gas and synthetic gas used
for fuel. Due diligence and liability assessments fall under
CERCLA regulations and amendments and are the most
applicable regulations to land development. (See Figure 2.7.)
For further discussion, see “Small Business Liability Relief
and Brownfields Revitalization Act.”

Superfund Amendments and Reauthorization Act
(SARA; 1986)

This act is an amendment to CERCLA and provides addi-
tional authorization and amendments to CERCLA. SARA
establishes requirements for reporting on-site hazardous/toxic
materials and/or substances under Title III, the Community-
Right-to-Know Act. This act establishes requirements for noti-
fication of uncontrolled releases.

Pollution Prevention Act (1990)

The Pollution Prevention Act establishes a national policy
for waste management. This includes prevention, recycling,
treatment, and disposal of wastes. The objective of this act is
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FIGURE 2.7 Record search and appropriate field sampling are necessary for site classification and developing appropriate redevelopment strate-

gies. (Photo courtesy of Brian A. Sayre)

to prevent or reduce pollution at the source, wherever feasi-
ble. Where pollution cannot be prevented, it should be recy-
cled in an environmentally safe manner. In the absence of
feasible prevention and recycling options, pollution should
be treated to applicable standards prior to release or transfer.
Only as a last resort are wastes to be disposed of.

Occupational Safety and Health Act (1970)

As important as the aforementioned acts are in protecting
health and the environment, it is equally important to pro-
tect the workers who are involved with the mitigation of envi-
ronmental concerns. The Occupational Safety and Health
Act of 1970 (29 U.S.C. 651 et. seq.) contains provisions that
protect workers performing environmental cleanups. The fed-
eral Occupational Safety and Health Administration (OSHA)
is the governing agency for worker protection. It is impor-
tant that the developer understand the consequences of not
adhering to the regulations or performing illegal cleanups
using unprotected workers who have not received the proper
training and certifications. All contractors performing work
for the developer should be thoroughly evaluated to ensure
that they, as a matter of business course, always comply and
are in full compliance with all environmental and OSHA
regulations.

Small Business Liability Relief and Brownfields
Revitalization Act (Brownfields Law; 2002)

Brownfields legislation was designed to empower states,

communities, and other stakeholders in economic redevel-
opment to work together in a timely manner to assess, safely

clean up, and sustainably reuse brownfield properties. A
brownfield is real property, the expansion, redevelopment, or
reuse of which may be complicated by the presence or poten-
tial presence of a hazardous substance, pollutant, or contam-
inant. The result of the cleanup and revitalization of these
properties is an increase in local tax bases, facilitation of job
growth, utilization of existing infrastructure, preservation of
undeveloped open land (greenfields), and improvement and
protection of the environment.

EPA's Brownfields Program provides financial and techni-
cal assistance for brownfields activities through an approach
based on the following four main goals: protecting the envi-
ronment, promoting partnerships, strengthening the mar-
ketplace, and sustaining reuse. Passage of the Brownfields
Law amended CERCLA by providing relief for small busi-
nesses from liability under CERCLA, while promoting the
cleanup and reuse of brownfields through financial assis-
tance and enhancement of state response programs, and for
other purposes.

As a result of this amendment, liability relief for small
business is achieved and documented via the “all appropri-
ate inquiries” process established and standardized by the
EPA. “All appropriate inquiries,” also referred to within the
industry as “due diligence,” is the process of evaluating a
property’s environmental conditions and assessing potential
liability for any contamination utilizing a Phase I Environ-
mental Site Assessment. In 2005, the American Society for
Testing and Materials International (ASTM), working with
the EPA, issued a revised standard for conducting the due
diligence Phase I Environmental Site Assessments (ASTM
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E1527-05) in order to demonstrate compliance with this
amendment. Phase I Environmental Site Assessments are
discussed in detail in Chapter 3.

The EPA has provided the technical tools and resources
for states to administer brownfields revitalization programs
to promote business and encourage environmental cleanups.
Developers benefit from the Brownfields Program by apply-
ing their technical and managerial expertise to the entire
process of cleaning up and adapting properties for new uses.
Developers are an integral part in the success of implement-
ing the brownfields program along with investors; citizens
and community groups; and local, county, and state govern-
ment agencies, including environmental protection/conser-
vation and economic development authorities.

CONCLUSION

From the perspective of the developer and the engineer, envi-
ronmental regulations impact real estate transactions, demoli-
tion, restoration, and development. Therefore, understanding
the basis and objectives of environmental issues and integrat-
ing appropriate actions in planning and schedules of develop-
ment projects can prevent unanticipated delays and conflicts.
Environmental issues must be proactively addressed and dealt
with, often with agencies, procedures, and individuals out-
side the traditional development process. The earlier in the
development process that environmental issues are identi-
fied, the better, since some of these issues can involve liabil-
ity or even affect the purchase or development potential of a
property. Other environmental considerations may affect the
design and scope of the project, in turn affecting develop-
ment efficiencies and appropriate use of resources.
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INTRODUCTION

The first portion of this chapter discusses various environ-
mental areas that should be considered when evaluating a
site for development purposes. This type of evaluation is an
important component of the overall site feasibility process
because some environmental factors such as existing wet-
lands or streams, critical habitat for a threatened or endan-
gered species, or the presence of hazardous materials onsite
could significantly alter the amount of developable area avail-
able on a particular parcel of land or could adversely affect
the cost and schedule of a development project. The discus-
sions in this chapter are intended as an overview to familiar-
ize developers and their land development professionals with
the environmental issues related to land development proj-
ects. Because of the complex nature of environmental issues
and regulations, it is advisable to retain an environmental
professional to complete the environmental portion of a site
feasibility review.

The second portion of this chapter provides an overview
of the different types of environmental studies and docu-
mentation that may be required as part of the land develop-
ment process, focusing specifically on the environmental site
assessment (ESA) and the environmental assessment (EA)
processes. Phase I ESAs are typically required under the
provisions of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) to assess the
potential presence of recognized environmental conditions
(RECs) at a site. Phase II and III ESAs evaluate the pres-
ence, type, level, and extent of contamination at the site
and any necessary remedial actions required. EAs, typically
performed pursuant to the requirements of the National
Environmental Policy Act (NEPA), are used to analyze the

potential impacts of a proposed action on the natural and
human environment of a site. A developer is most likely to
be faced with the requirement of performing an ESA; there-
fore, for the purposes of this chapter, the ESA process is
described in more detail than the NEPA EA process.

ENVIRONMENTAL SITE FEASIBILITY

When determining the development potential of a particular
piece of land, the developer should first evaluate the land’s
opportunities and constraints, both of which may be related
to environmental issues. Therefore, a preliminary environ-
mental review of a site should be completed in the early fea-
sibility assessment stages of the land development process.
This review is typically a two-step approach:

1. Perform an office or desktop data review to identify
environmental considerations that may warrant closer
field inspection. This review includes a cursory investi-
gation of available wetland, hazardous material, endan-
gered species, and cultural resources data for the site.

2. Complete a site visit or walkover to confirm the
information garnered in the desktop review and ensure
that current conditions (which may not be entirely or
accurately reflected in the desktop review) are identified
and assessed.

Note that these reviews are preliminary and for planning
purposes only. They are intended to help the design team
identify any red flags inherent to the site itself that might
prohibit or substantially derail (because of either time or
cost) a proposed development project. Early identification of
environmental site conditions can significantly enhance pro-
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gramming, planning, and design and even construction
efforts as well as facilitate realistic project scheduling. Addi-
tional investigations will likely be required, depending on
the existing features.

Preliminary Wetland Assessment

Wetland Data Review. The wetland data review consists
of researching existing information concerning the site.
Typically, this process begins with a desktop evaluation of
available information. At a minimum, an office investiga-
tion should be undertaken to determine the likelihood of
the presence of waters of the United States or wetlands on
the site.

Examples of readily available information are discussed in
the following subsections. However, note that these resources
are mass-produced at a small scale and frequently are out-
dated or have omissions or incomplete data. Therefore, a
desktop review of wetland data should not be considered suf-
ficient to exclude the presence of wetlands or waters of the
United States on a site.

U.S. Geological Survey (USGS) 7.5-Minute Topographic
Series Maps. These maps, which are also known as topo-
graphic quadrangles, can be obtained directly from the U.S.
Geological Survey. In addition, various websites also offer
topographic maps. Typically, there is a fee associated with
downloading a map from these websites. These maps can
identify such features as marshes, lakes, ponds, rivers,
streams, and other water bodies that might be present on
the site. In addition, these maps can be used to determine
drainage swales or low-lying areas that may exhibit wetland
characteristics and should be evaluated during the wetland
walkover. These maps are available in scales up to 1:24,000.
Wetlands Mapping. Much of the United States has been
mapped by the U.S. Fish and Wildlife Service (FWS) National
Wetland Inventory (NWI). These maps are available on the
FWS Wetland Mapper home page (http://wetlandsfws.er.
usgs.gov). The NWI map is prepared from aerial photos, and
wetlands are designated according to the FWS’ Classification
of Wetlands and Deepwater Habitats of the United States (Cow-
ardin, et al., 1979). If the NWI map indicates wetlands on
the site, there is a high probability (greater than 90 percent)
that they are jurisdictional wetlands. State and local wetland
programs may have created wetlands mapping that includes
the site area. If available, these maps can typically be found
on the county or state GIS webpage.

Natural Resources Conservation Service (NRCS) County
Soil Surveys. The U.S. Department of Agriculture, through
the NRCS provides soil information for most jurisdictions
online via the Web Soil Survey (http://websoilsurvey.nrcs.
usda.gov/app/). If there are hydric soil map units or any soil
map units with hydric soil inclusions indicated, then one
can assume that these areas are potential wetlands and
should be field-verified. Confidence in that determination is
strengthened if the NWI map also shows wetland in this
area. If no hydric soils or hydric soil inclusions are indicated
in the study area, it likely lacks the required soil to meet the

wetland criteria. However, the site should be field-checked
with a quick walkover for verification purposes because soil
conditions can change. Development around a site can
potentially affect the site hydrology.

Aerial Photographs Review. Aerial photographs can pro-
vide information on vegetation and hydrology and should be
consulted as part of a wetland data review. Many providers
on the Internet make aerial photographs available; for exam-
ple, the USGS TerraServer USA webpage provides aerial
photograph coverage for much of the nation. Other possible
sources for aerial photographs are county or city mapping or
planning offices, the U.S. Department of Agriculture, Agri-
cultural Stabilization and Conservation Service (ASCS), and
NRCS offices located in each county. Numerous counties
also have recent aerial photographs available on the county’s
GIS webpage.

Many counties, especially those with growing popula-
tions, regularly commission aerial photo surveys to update
county land use mapping. Color infrared (CIR) photography
is the most useful when identifying wetland areas from the
desktop with aerial photographs, as it can highlight differ-
ences in vegetation and soil moisture. The county ASCS
office may have CIR photos available for the farmed portion
of a county. These are used to determine farm subsidies and
to enforce the Swampbuster provisions of the Farm Bills, and
they can assist in the desktop wetland review.

In addition, local governments obtain aerial photos to

create topographic maps or to update older land use map-
ping. Typically, these photos are either black-and-white or
true color. Similar photos, possibly at a larger scale, may be
available for the site if it has been photographed for the
development of detailed topographic mapping.
Preliminary On-Site Wetlands Investigation. A prelimi-
nary wetland investigation (or wetland walkover) starts
when the desktop review is completed. The purpose of the
wetland walkover is to verify the information gathered dur-
ing the desktop review and more accurately identify and
roughly delineate wetlands or waters of the United States on
the site. The preliminary field investigation should focus on
areas mapped with hydric soils, hydric soil inclusions,
and/or mapped as wetland on NWI maps. All of the drainage
swales and low-lying areas should also be visited to identify
any and all wetlands and identify the stream channels that
qualify as waters of the United States.

Ideally, the field study should be done by a team of at
least two individuals familiar with the soils, vegetation, and
hydrologic indicators in the region. Wetland boundaries
should be field-sketched onto the best available topographic
mapping. Field notes and/or wetland data sheets should
record the hydrologic conditions, soil characteristics, and
dominant vegetation in each of the wetland types encoun-
tered. Notes on the rationale behind the preliminary bound-
ary delineation should be made, including characteristics of
the upland areas at the wetland/upland boundary. Some sur-
veyors flagging might be tied to vegetation or wire flags
placed in the ground to roughly delineate the wetland
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boundary for later capture by field survey. The wetland
walkover results in identifying general areas on-site that
should be avoided by development, if possible.

If it is determined during the wetland walkover that
potential jurisdictional areas are located on-site, then a for-
mal wetland delineation would be required. The formal wet-
land delineation process is fully discussed in Chapter 15.

Threatened and Endangered Species Hahitat Review

As discussed in Chapter 2, habitat loss is the primary threat
to most imperiled species, and critical habitat zones are
essential in protecting threatened or endangered species.
While the regulatory aspect of critical habitat under the
Endangered Species Act does not apply directly to private
and other nonfederal landowners, large-scale development
on private and state land typically requires a federal permit
for either stormwater discharges (NPDES) or impacts to
wetlands or waters of the United States, and thus becomes
subject to critical habitat regulations. Federal permitting
agencies are required to coordinate with the U.S. Fish and
Wildlife Service to ensure that projects they authorize are
not likely to jeopardize the existence of the listed species or
result in the destruction or modification of their habitat that
is declared to be critical.

As a result of this requirement, it is advisable to complete
a review of any potential development site to determine
whether there is a likelihood of impacting a threatened or
endangered species or their habitat as a result of the land
development process. This review can be accomplished by
contacting either the FWS or the state equivalent. Some
states have this information available via a website.

Cultural Resources Assessment

As discussed in Chapter 2, the National Historic Preserva-
tion Act establishes a national policy of preserving, restoring,
and maintaining cultural resources. Similar to the Endan-
gered Species Act, federal permitting agencies are required
to coordinate with the State Historic Preservation Office
(SHPO) to ensure that the projects they authorize are not
likely to jeopardize existing cultural resources. As a result of
this requirement, it is advisable to complete a review of any
site considered for development to determine whether there
is a potential to impact cultural resources listed or eligible
for listing on the state or National Register of Historic Places
as a result of the land development process. This review can
be accomplished by contacting the SHPO and, in most juris-
dictions, by consulting the comprehensive plan. Some states
may have this information available via a website.

Regulatory Databhase Review: Gontamination Investigation

Contaminated sites may exist as a result of past or present
land use activities. Environmental regulations, as described
in Chapter 2, require the assessment of the type and extent
of contamination potentially present at a site as well as the
development of adequate remediation measures to address
the contamination identified. Hazardous waste refers gener-

ally to discarded waste materials from institutions, commer-
cial establishments, and residences that pose an unaccept-
able risk to human health and safety, property values, and
the environment. Typical sources of contamination include
surface impoundments, landfills, spills, tanks, septic tanks,
agriculture, urban runoff, deep well injection, and illegal
dumping.

Information about potential contamination affecting a site
can be gathered from state and county environmental offices.
In addition, the U.S. Environmental Protection Agency (EPA)
has a website called Enforcement and Compliance History
Online (ECHO) that also provides information related to
compliance, violations, and enforcement actions (http://
www.epa-echo.gov/echo/). A comprehensive regulatory data-
base review report can be purchased from several companies
that maintain updated regulatory databases. Should the data-
base review indicate possible sources or the presence of con-
tamination, it is important to properly prepare for the site
reconnaissance by taking the necessary safety precautions to
protect field personnel.

The regulatory database review and site reconnaissance
provide a preliminary understanding of potential contami-
nation presence at a given site and surrounding properties
and help determine whether additional detailed investiga-
tions are warranted.

Natural Hazard and Risk Assessment

Several natural hazards could be associated with a project
depending on the geographic location of the site. Possible
natural hazards include flooding, wildfires, landslides, earth-
quakes, hurricanes, erosion, tornadoes, tsunamis, typhoons,
droughts, volcanic eruptions, and other severe events related
specifically to the geology or climate of a particular site.
Additional information about these hazards can be found on
the Federal Emergency Management Agency (FEMA) web-
site at http://www.fema.gov/ or by contacting the local FEMA
office (see contact information in Chapter 18).

Although natural hazards are relatively unpredictable,
risk assessment at the early stages of a project can result in
more informed and responsive site selection, planning, engi-
neering, architectural, and other design-related decisions.
Specific design strategies can be utilized during the develop-
ment process to attempt to mitigate natural hazards, thereby
preventing natural disasters at a given site. Simple measures,
such as two means of ingress/egress from a development, rea-
sonable shoreline setbacks for coastal development, adequate
communications infrastructure, appropriate material selec-
tions for buildings and infrastructure, and code-compliant
construction, can greatly enhance the built environments
response to natural hazards and the protection of communi-
ties in terms of both population and property loss.

Site Walkover/Reconnaissance

Once a desktop review has been completed, it is advisable
that a site walkover/site reconnaissance be conducted to
ground-check the desktop data collected. This can be done
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in conjunction with the wetland walkover; however, because
of the various disciplines involved, it may be necessary to
have more than one specialist visit the site. Government
databases may be outdated and therefore inaccurate. During
the site visit, observations should be recorded in a field note-
book and existing conditions should be photodocumented.
Observations should be made of the presence of natural site
features, the nature of development (i.e., industrial, com-
mercial, residential), the potential presence of old or archi-
tecturally distinctive standing structures, and the presence of
potential sources of contamination on-site and on the adja-
cent properties. Data gathered during the site visit should be
shared with all team members working on the project.

Some of the items to note during the site walkover are
these:

B Streams, swales, drainages, and low-lying or wet
areas

B Existing buildings or structures—condition, approxi-
mate age, and composition (potential source of asbestos-
containing material and/or lead-based paint)

B Outbuildings and storage areas, noting any haz-
ardous materials signs (pesticides, herbicides, paints,
and solvents are often stored in these locations)

B Existing utilities—electric, water, gas, sewer,
stormwater, water wells, or septic systems

B Underground and aboveground storage tanks (vent
pipes and fill ports are indicators of underground stor-
age tanks)

Ground water monitoring wells
B Soil or vegetation staining or discoloration
B Stressed vegetation

B Large (specimen) trees and the approximate percent-
age of forest cover

B Old or architecturally distinctive standing structures

B Potential wildlife habitat/corridors

If items such as these are identified on-site, additional
research should be conducted to assess whether these condi-
tions impact the amount of developable area and identify the
type of site design accommodations that might be required
to avoid or minimize impacts or the mitigation measures
that are available to address unavoidable impact. Depending
on the initial findings during the site walkover, a more for-
mal environmental assessment or study may be warranted.

ENVIRONMENTAL ASSESSMENTS UNDER CERCLA
AND NEPA

The terms environmental site assessment (ESA) and environ-
mental assessment (EA) are used to describe specific types of
environmental documents necessary to meet applicable

regulatory requirements. Despite their similarity in title,
the objectives and purposes of these two studies are quite
different.

In simple terms, the ESA is performed as a due diligence
effort prior to a real estate transaction to document existing,
recognized environmental conditions (RECs) associated with
the presence (or likely presence) of hazardous substances (as
defined under CERCLA) or petroleum products on the sub-
ject property and to allow the user to satisfy one of the
requirements to qualify for the innocent landowner defense
to CERCLA liability.

The EA called for pursuant to NEPA requirements involves
the environmental review necessary to define and evaluate the
possible effects of the proposed project on the natural and
human environment. Specifically, the EA must consider the
environmental consequences of a proposed action and must
evaluate a range of alternatives to the proposed action, includ-
ing the no-action alternative and any available alternatives
that avoid or minimize potential environmental impacts.
Additionally, the EA must recommend mitigation approaches
to address any adverse environmental effects that cannot be
avoided should the action be implemented.

Environmental Site Assessment (ESA) under GERCLA—
Due Diligence

The ESA is an integral part of the site feasibility effort and
is critical in minimizing a developer’s environmental liabil-
ity exposure. The ESA focuses on performing “all appropri-
ate inquiry into the previous ownership and uses” (ASTM
E-1527-05) of a specific site with the objective of identify-
ing the RECs present at the site at the time of a real estate
transfer or financial transaction related to the real property
in question. Currently, the standard of care in the industry
is the American Society for Testing and Materials (ASTM)
Standard E 1527—2005 (Standard Practice for Environ-
mental Site Assessments: Phase I Environmental Site Assess-
ment Process). In accordance with this standard practice, the
Phase I ESA is generally intended “to permit a user to satisfy
one of the requirements to qualify for the innocent land-
owner, contiguous property owner, or bona fide prospective
purchaser limitations on CERCLA liability.” Other federal,
state, and local environmental laws may impose environmen-
tal assessment obligations that are beyond the scope of a
Phase I ESA. In addition, there are likely to be other legal
obligations concerning hazardous substances or petroleum
products discovered on a property that are not addressed in
this practice and may pose risks of civil and/or criminal
sanctions for noncompliance. There are many assessments
that are called ESAs with different scopes of work.

Due to the impacts on the environment, federal and state
governments have enacted legislation requiring the cleanup
of conditions that pose a risk or threat of risk to human
health or the environment. These laws have been promul-
gated to prosecute any party deemed to be a potentially
responsible party (PRP). This has far-reaching implications,
as the definition of a PRP is not limited to those parties
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responsible for the actual contamination, but also applies to
owners, past, present, or subsequent; lessors; managers;
lienholders; transporters; and other parties having owner-
ship or management responsibility. Furthermore, there is no
standard rule for assigning responsibility for a liability.

As stated, the objective of a Phase I ESA is to identify, to
the extent feasible, RECs in connection with a property. A
recognized environmental condition, as defined by the
ASTM, indicates “the presence or likely presence of any
hazardous substances or petroleum products on a property
under conditions that indicate an existing release, a past
release, or a material threat of release of any hazardous sub-
stances or petroleum products into structures on the prop-
erty, or into the ground, ground water, or surface water of
the property” (ASTM E-1527-05). The term is not intended
to include conditions that generally do not present a mater-
ial risk of harm to human health or the environment and that
would not be the subject of an enforcement action if they
were brought to the attention of the appropriate governmen-
tal agencies.

Phase 1 ESAs, which are typically performed as part of
commercial real estate transactions, are very common and
are usually required by lending institutions prior to the
acquisition of a property. Phase I ESAs should be performed
very early in the development planning stage to avoid stop-
page of work or delays associated with environmental condi-
tions at the property. Once a property is identified as one for
which a Phase I ESA is being considered or is required, cer-
tain information, as recommended in the ASTM User Ques-
tionnaire (Figure 3.1), should be collected, if available, prior
to the selection of an environmental professional. This infor-
mation should be provided to the environmental profes-
sional selected to conduct the Phase T ESA.

Environmental professionals with the proper training and
experience per the ASTM standard are required to perform
these assessments in order for the developer/owner to qual-
ify for liability protection. The ASTM provides guidance to
assist users in the preparation for and selection of an envi-
ronmental professional to conduct a Phase I ESA. The tech-
nical competence of the environmental professional and the
firms quality assurance/quality control program, internal
risk management program, experience, standard terms and
conditions, and errors and omissions liability insurance pol-
icy should be evaluated prior to retaining the professional
who will provide these services.

A Phase I ESA has four components: records review, site
reconnaissance, interviews, and report preparation. The
record review is performed to obtain and review records to
help identify RECs in connection with the property. This
includes review of records related to property ownership and
the use of hazardous substances and petroleum products on-
site as well as on areas outside the property that are likely to
migrate onto the property. The information for the record
research is typically obtained through a variety of public and
other database sources, as discussed earlier. The site recon-
naissance is performed to visually and physically observe the

site and adjoining properties for evidence of RECs. If the
property has buildings or structures, the interior of the build-
ings should also be observed and documented. The interviews
conducted as part of the assessment are performed to gather
information about the property from those who are most
familiar with the current and past uses of the property. Finally,
the Phase I ESA report is prepared to document the work
performed, findings, opinions, and conclusions. Figure 3.2
shows the report format recommended by ASTM. Figure 3.3
shows typical features identified in a Phase I ESA.

The typical Phase I environmental assessment (ESA) usu-
ally does not include performing environmental testing or
evaluations for the following considerations unless specifi-
cally requested by the intended user or organization paying
for the assessment:

B Asbestos

B Lead-based paint

B Lead in drinking water
B Radon

m Wetlands

As the laws regarding legal responsibility for environ-
mental contamination have had insufficient time for legal
precedents, limited safety is available to a buyer, lender, or
insurer. In addition, there are no standards, beyond the
guidelines outlined by ASTM E1527, or absolutes for envi-
ronmental inspections (assessments). Technical guidelines
exist on how to perform certain investigative actions; how-
ever, no approved or standard level of investigation has been
required, codified, or adopted in a legal sense. Consequently,
there is no numerical definition of what is legally considered
an acceptable level of environmental risk; there are only
comparative standards (drinking water standards, risk-based
concentration calculations, etc.).

The general cost of a typical Phase I ESA for a parcel of
commercial real estate ranges from $2500 to $3500 depend-
ing on size, location, and type of property. Industrial proper-
ties and large parcels of land with numerous RECs and a
long history of industrial use could cost significantly more
than the typical ESA. A third party, composed of qualified
professionals per the ASTM standard, should perform these
assessments. Oftentimes, lending institutions have lists of
approved professionals who perform this work. In addition,
regulators may also maintain a list of qualified professionals.
Although an ESA can be technical, a purchaser, developer,
and/or lender should be familiar with the evaluation’s find-
ings and conclusions. The ESA report should be kept on
record, since it is the proof that a due diligence study was
performed to determine the status of the property.

If environmental concerns are identified in the initial
ESA, they are likely to require further investigation. This fur-
ther investigation is typically referred to as a Phase II ESA.
Varieties of environmental testing methods exist that can be
used to analyze for the wide variety of contaminants, as
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required under specific regulations. Since each potentially
contaminated property is unique, a detailed site-specific
environmental sampling and analysis plan should be devel-
oped for each property. For more information on the ASTM
environmental site assessment process, visit their website at
Www.astm.org.

Phase Il ESA. A Phase 11 ESA is performed to further inves-
tigate the potential presence of a suspected contaminant or
to assess whether a release of a contaminant or regulated sub-
stance that occurred on the property might have adversely
impacted the site soil, ground water, and/or surface water.
Additionally, a Phase II ESA may be required in situations

other than real estate transactions. For example, if an exist-
ing property owner has experienced a known release of a
contaminant or regulated substance, he or she is responsible
for the release and must take corrective action to assess and
mitigate the situation, as necessary.

Unlike the prescribed scope and relatively low cost of a
Phase I ESA, the scope for a Phase 11 ESA is highly unpre-
dictable based on the variety of scenarios associated with
the release of a contaminant. For example, a Phase 11 ESA
might require only a few samples to be collected from the
soil surface to assess the presence, type, and level of conta-
mination associated with a localized petroleum product

local law?

(40 CFR 312.26).

(40 CFR 312.29).

be present at the property?

(a.) Do you know the past uses of the property?

°PL. 107-118.

X3. USER QUESTIONNAIRE
INTRODUCTION

In order to qualify for one of the Landowner Liability Protections (LLPs)* offered by the Small Business
Liability Relief and Brownfields Revitalization Act of 2001 (the “Brownfields Amendments”),* the user must
provide the following information (if available) to the environmental professional. Failure to provide this
information could result in a determination that “all appropriate inquiry” is not complete.

(1.) Environmental cleanup liens that are filed or recorded against the site (40 CFR 312.25).
Are you aware of any environmental cleanup liens against the property that are filed or recorded under federal, tribal, state or

(2.) Activity and land use limitations that are in place on the site or that have been filed or recorded in a registry

Are you aware of any AULs, such as engineering controls, land use restrictions, or institutional controls that are in place at the site
and/or have been filed or recorded in a registry under federal, tribal, state, or local law?

(3.) Specialized knowledge or experience of the person seeking to qualify for the LLP (40 CFR 312.28).
As the user of this ESA do you have any specialized knowledge or experience related to the property or nearby properties? For
example, are you involved in the same line of business as the current or former occupants of the property or an adjoining prop-
erty so that you would have specialized knowledge of the chemicals and processes used by this type of business?

(4.) Relationship of the purchase price to the fair market value of the property if it were not contaminated

Does the purchase price being paid for this property reasonably reflect the fair market value of the property? If you conclude that
there is a difference, have you considered whether the lower purchase price is because contamination is known or believed to

(5.) Commonly known or reasonably ascertainable information about the property (40 CFR 312.30).
Are you aware of commonly known or reasonably ascertainable information about the property that would help the environmental
professional to identify conditions indicative of releases or threatened releases? For example, as user;

(b.) Do you know of specific chemicals that are present or once were present at the property?
(c.) Do you know of spills or other chemical releases that have taken place at the property?
(d.) Do you know of any environmental cleanups that have taken place at the property?

(6.) The degree of obviousness of the presence or likely presence of contamination at the property, and the ability to
detect the contamination by appropriate investigation (40 CFR 312.31).

As the user of this ESA, based on your knowledge and experience related to the property are there any obvious indicators that
point to the presence or likely presence of contamination at the property?

»Landowner Liability Protections, or LLPs, is the term used to describe the three types of potential defenses to Superfund liability in EPAs Interim
Guidance Regarding Criteria Landowners Must Meet in Order to Qualify for Bona Fide Prospective Purchaser, Contiguous Property Ownet; or Innocent
Landowner Limitations on CERCLA Liability (“Common Elements” Guide) issued on March 6, 2003.

Ficure 3.1

ASTM User Questionnaire for Phase | ESAs. (Copyright ASTM International. Reprinted with permission from ASTM E1527-05)
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spill at a specific location. On the other hand, a hazardous
waste may have been released with potential impacts to the
ground water, air, and/or surface water, requiring an exten-
sive sampling approach, including the installation of soil
borings and ground water monitoring wells, the collection of
surface water and/or sediment samples, and the performance
in some jurisdictions of a baseline environmental evaluation
(BEE).

The purpose of a Phase II ESA is to assess the presence,
type, and level of contamination at a site. This generally
requires environmental sampling. The protocol for collect-
ing and analyzing environmental samples is based on the
suspected contamination, the media, data quality objectives,

and the regulatory program requiring the site assessment.
The Phase Il ESA report summarizes the investigation per-
formed, provides a description of the sampling and analysis
program (including sampling procedures and methodolo-
gies, sampling locations and rationale, analytical parameters,
and methodologies), and reports the analytical results. If the
presence of contamination is confirmed, the report provides
recommendations for any further actions.

The time frame and cost of Phase II ESAs range consider-
ably from a few thousand dollars and a one-month turn-
around time to tens of thousands of dollars and more than a
one-year time frame. In fact, extreme cases could cost mil-
lions of dollars to investigate over a period of several years.

1. Summary

2. Introduction

2.1 Purpose

2.2 Detailed Scope-of-Services
2.3 Significant Assumptions

2.4 Limitations and Exceptions
2.5 Special Terms and Conditions
2.6 User Reliance

3. Site Description

3.1 Location and Legal Description

3.2 Site and Vicinity General Characteristics

3.3 Current Use of the Property

3.4 Descriptions of Structures, Roads, Other Improvements
on the Site (including heating/cooling system, sewage
disposal, source of potable water)

3.5 Current Uses of the Adjoining Properties

4. User-Provided Information

4.1 Title Records

4.2 Environmental Liens or Activity and Use Limitations
4.3 Specialized Knowledge

4.4 Commonly Known or Reasonably Ascertainable
Information

4.5 Valuation Reduction for Environmental Issues

4.6 Owner, Property Manager, and Occupant Information
4.7 Reason for Performing Phase I

4.8 Other

5. Records Review

5.1 Standard Environmental Record Sources

5.2 Additional Environmental Record Sources

5.3 Physical Setting Source(s)

5.4 Historical Use Information on the Property

5.5 Historical Use Information on Adjoining Properties

6. Site Reconnaissance

6.1 Methodology and Limiting Conditions
6.2 General Site Setting

6.3 Exterior Observations

6.4 Interior Observations

7. Interviews

7.1 Interview with Owner

7.2 Interview with Site Manager

7.3 Interviews with Occupants

7.4 Interviews with Local Government Officials
7.5 Interviews with Others

8. Findings

9. Opinion

10. Conclusions

11. Deviations

12. Additional Services

13. References

14. Signature(s) of Environmental Professional(s)

15. Qualification(s) of Environmental Professional(s)

16. Appendices
16.1  Site (Vicinity) Map

16.2 Site Plan
16.3  Site Photographs
16.4 Historical Research Documentation (aerial photo-

graphs, fire insurance maps, historical topographical maps,
etc.)

16.5 Regulatory Records Documentation

16.6 Interview Documentation

16.7  Special Contractual Conditions between User and
Environmental Professional

16.8 Qualification(s) of the Environmental Professional(s)

FIGURE 3.2 Recommended outline for a typical Phase | ESA from ASTM E1527-05. (Copyright ASTM International. Reprinted with permission

from ASTM E1527-05)
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Ficure 3.3 Typicalsite plan showing key site features and recognized environmental conditions at and adjacent to site.
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If an environmental testing program is warranted, there are
limitations and risks associated with environmental testing
that all involved parties must be aware of. In fact, if testing,
completed as part of a Phase II ESA, detects contamination,
the results of the testing have to be reported to federal, state,
and/or local agencies. On the other hand, inadequate studies
and testing can expose all of the involved parties to legal lia-
bility due to negligence.

The main objective of a Phase II ESA is to determine

whether the suspect contamination is present on the prop-
erty and, if so, to what extent. The type(s) and amount of
contaminant(s), as well as the property location/site charac-
teristics, all play a role in determining the scope of work for
the Phase IT ESA.
Phase Il ESA. Typically, a Phase 111 ESA is the most expen-
sive phase of environmental site assessments. Once a REC is
identified (Phase 1) and suspected to be significant enough
to require further investigation (Phase II), a Phase 111 ESA is
performed to determine the extent of contamination and, if
required, available remediation alternatives. In some cases
where remediation is required, the Phase 1I and Phase III
ESAs may be blended. The cost and time frame to remediate
a site can range from tens of thousands of dollars over sev-
eral months to several million dollars over several years. The
factors that influence cost and time include the type of con-
taminant, quantity of the release, the media that is impacted,
and the location of the release. Because of the high variabil-
ity of scenarios for Phase III ESAs, they are typically handled
on a case-by-case basis.

Additional discussion related to the development of a
contaminated site can be found in Chapter 17.

NEPA Environmental Assessment (EA)

The National Environmental Policy Act (42 U.S.C. 4321 et
seq.) requires an environmental evaluation of major federal
actions that could significantly affect environmental quality.
One of the primary goals of NEPA is to take potential envi-
ronmental impacts into consideration early on during the
decision-making process. While these evaluations are most
commonly encountered with federally sponsored projects,
privately funded or other nonfederally sponsored projects
can be required to undergo the NEPA evaluation process
when some form of federal involvement is initiated. For
example, the granting of a wetland permit by the U.S. Army
Corps of Engineers could be the federal action that has a sig-
nificant effect on environmental quality and thus triggers the
NEPA process. Another example is a project that utilizes fed-
eral funding in some way such as U.S. Department of Hous-
ing and Urban Development funds to provide affordable
dwelling units.

In addition to the federally sponsored projects that must
undergo the NEPA evaluation process, many states and local
agencies have adopted regulations that require an environ-
mental assessment as part of the project authorization or
local approval process. Often, these assessments are pat-
terned after the NEPA requirements and involve an evalua-

tion of the existing environmental conditions, potential proj-
ect impacts, and alternatives considered, as well as ways to
mitigate unavoidable project impacts.

Section 15.02(d) of the NEPA regulations requires agen-
cies to provide for the early application of NEPA to cases
where actions are planned by private applications or non-
federal entities and are, at some stage, subject to federal
approval of permits, loans, loan guarantees, insurance, or
other actions. This is intended to ensure that environmental
factors are considered at an early stage in the planning
process to avoid the situation where the applicant for a fed-
eral permit or approval has completed planning and elimi-
nated all alternatives to the proposed action by the time the
NEPA process commences or before the NEPA process has
been completed. NEPA requires that federal agencies include
in their decision-making processes appropriate and careful
consideration of all environmental effects of proposed
actions and their alternatives for public understanding and
scrutiny, avoid or minimize adverse effects of proposed
actions, and restore and enhance environmental quality as
much as possible.

As part of the evaluation process, the federal or state
agency determines the level of NEPA documentation that
will be required. There are three types of NEPA documenta-
tion: categorical exclusion (CatEx), an environmental assess-
ment (EA), and an environmental impact statement (EIS).
The categorical exclusion documentation involves the most
streamlined process and can be used on specific types of
projects that have been determined to have minimal adverse
effect. Many federal agencies have developed a list of cate-
gorical exclusions specific to the types of projects that the
agency completes on a routine basis.

The environmental assessment is a more complicated pro-
cess then the CatEx process, as it involves requesting com-
ments from numerous federal, state, and local agencies and it
is subject to the public review process. Typically, data collec-
tion for an EA includes but is not limited to the following
areas: traffic, air quality, noise, contamination, socioeconom-
ics, natural ecosystems, hydraulics and hydrology, and cul-
tural resources.

The EA is prepared to provide sufficient data and analy-
sis to determine whether there is a finding of no significant
impact (FONSI) or whether an EIS is required. The EA is a
public document that has three defined functions:

1. Briefly provide sufficient evidence and analysis for
determining whether to prepare an EIS.

2. Help identify better alternatives and mitigation mea-
sures when an EIS is not required.

3. Facilitate the preparation of an EIS when one is
required.

The EA typically contains a brief discussion of the need
for the proposed action, alternative actions, and the environ-
mental impacts of the proposed actions and alternatives. An



56 FEASIBILITY AND SITE ANALYSIS

TABLE OF CONTENTS

1.0 INTRODUCTION. ..ot e 1
1.1 Purpose and Need.
1.2 Information Sources..
1.3 Limitations...........cccocoeoiieviniinnns
2.0 PROPOSED ACTION AND ALTERNATIVES...
2.1 No-Action Alternative (Alternative 1) ..
2.2 Proposed Action (Altemative 2) ...
23 Alternative3...........c.coceeennn.
24 Alternative 4.......
3.0  EXISTING SITE CONDITIONS.....
31 Population Demographics
32  Community Services and Infrastructure.
3.3 Surrounding Residential Communities..
34 Environmental Quality...........
3.5 Natural Systems................... .
3.6 Historical and Cultural Resources..................... 2
4.0  POTENTIAL ADVERSE ENVIRONMENTAL IMPACTS..
4.1 Impacts on Population Demographics...................
4.2 Impacts on Community Services and Infrastructure. ..
4.3 Impacts on Surrounding Residential Communities.
44 Impacts on Environmental Quality................
4.5  Impacts on Natural Systems.....................
4.6 Impacts on Historical and Cultural Resources.
5.0  ALTERNATIVES ANALYSIS....................... .17
5.1 “No Action” Alternative..........
5.2 Review of Alternate Building Sites
5.3 Continue Project as Proposed.......
6.0 FINDINGS AND RECOMMENDATION. ...ttt 19

FIGuRE 3.4 Typical format for an environmental assessment under
NEPA.

example format for a typical EA under NEPA is provided in
Figure 3.4. An environmental review process is implemented
to ensure that NEPA considerations are taken into account.
This review is the process that determines whether a pro-
posed action might have a significant impact on the environ-
ment and therefore require the preparation of an EIS.

In addition, during the initial NEPA evaluation process,
a project might be found to have a high potential for sig-
nificant environmental impacts and, therefore, be required
to proceed directly to the preparation of an EIS. An EIS
document is a more lengthy and detailed report. Where
an EA document can be completed, typically, within 12 to
18 months, an EIS typically takes years to collect all the
data, perform the required impact analysis, develop the
necessary mitigation recommendations, solicit public com-
ment through very intense public outreach, and reach the
conclusion of the process, which is a record of decision.

The EIS requires the evaluation of all reasonable alterna-
tives to determine the impacts the proposed action would
have on the human and natural environment. These alter-
natives must be rigorously explored and objectively evalu-

ated. Where reasonable alternatives are infinite, a reasonable
number of alternatives are required to cover the full spec-
trum of alternatives. In addition, the analysis of the No-
action alternative is required to provide a benchmark,
enabling decision makers to compare the magnitude of envi-
ronmental effects with respect to each of the action alterna-
tives. This can be a critical element in the decision-making
process to select the preferred alternative because typically
there are impacts with the no-action alternative. For exam-
ple, if the proposed action was to construct mass transit
because of the increased traffic in the specified area, the
impacts associated with the no-action alternative are the
increases in traffic congestion and air pollution. The objec-
tive of the EIS is to develop the data necessary to reach a
conclusion with respect to the preferred alternative for the
implementation of the proposed action. The preferred alter-
native is the alternative that best meets the purpose and
need of a project with the least amount of environmental
impacts. At the completion of the EIS, a record of decision is
generated that documents the selection of the preferred
alternative and the environmental commitments made dur-
ing the EIS process.
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INTRODUCTION

The assessment of historic properties is an integral part of
the land development process. Historic properties include
both historic architectural and archaeological resources.
Land development by its nature is the creation of places, each
of which has the opportunity to establish history. With this
understanding, each developer (owner, planner, and/or rep-
resentative) bears the responsibility to respect the past and
to plan for the future.

Preserving the artifacts of our history is a reasonable
response from a culture that aches for a sense of continuity
while living amid constant physical change. Many people
and communities feel a decline in continuity as they witness
the physical landscape change daily. Steady and rapid change,
be it building construction, increased vehicular traffic, and/
or cultural integration, contribute to the psychological need
people feel to live with a sense of place.

The information in this section is organized to broaden
the understanding of historic preservation within the frame-
work of ongoing land development and societal change. In
order to appreciate the importance of preserving our past,
this chapter begins with an overview of the historic preser-
vation movement in our nation. The sections that follow
provide a discussion of the basic steps involved in the assess-
ment of historic properties.

THE HISTORIC PRESERVATION MOVEMENT

The historic preservation movement started with the con-
cerns and actions of private individuals. It has subsequently
been institutionalized and has evolved into professional
opportunities for a diverse range of disciplines, including

architects, historians, architectural historians, landscape
architects, lawyers, engineers, photographers, archaeologists,
planners, land surveyors, and educators. Several factors have
nurtured the increasing professional pursuit of historic pre-
servation within the purview of land development activity:

B Patriotism: Our communal and individual need to
protect and acknowledge the accomplishments of our
national heritage.

B Due process—representation: Legislative actions at all
levels of government have legitimized a public mandate
for preservation activity.

B Roots: Our personal need as individuals and profes-
sionals to recognize and save artifacts commemorating
our heritage.

B Media: Attention to lost cultural and historic artifacts
has fostered community awareness and education in the
field of preservation.

B Economics: Reinvestment in historic properties has
become financially beneficial due to tax incentives and
grant programs.

B Green design: The interest in sustainable design has
led many professionals to realize the benefits of adaptive
reuse and rehabilitation of historic properties in lieu of
demolition and new construction.

B Technology: The technological advancements and sig-
nificant changes that our society has experienced in the
past decade have led to more reflection and nostalgia
about slower times and a longing for the past. Innova-
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tions in technology and new approaches to rehabilitation
techniques have also encouraged adaptive reuse of his-
toric properties.

The place of origin of the historic preservation movement
is reputed to be Fairfax County, Virginia. It began in 1858,
when the Mount Vernon Ladies’ Association succeeded in
saving Mount Vernon, the plantation home of President
George Washington (1754-1799). (See Figure 4.1.) Their
efforts were enhanced when the State of Virginia passed leg-
islation empowering the association with the duty to man-
age, maintain, and restore the property as a place of national
importance for public education and enjoyment.

Comparable efforts can be matched by works of many
other organized and individual endeavors nationwide. Res-
toration began in Sturbridge Village, Massachusetts (1859),
in the historic district of El Pueblo de Los Angeles (1920), at
Monticello, the home of President Thomas Jefferson (1923),
in the historic core of Charleston, South Carolina (1930),
in Colonial Williamsburg, Virginia (1930), and in New
Orleans, Louisiana, in 1937 and again in 2005, following the
devastating effects of Hurricane Katrina. These are but a few
examples.

Key legislative actions by the U.S. Congress have fostered
the growth and importance of historic preservation. They
include the Antiquities Act of 1906, which concentrated

national attention on the protection of specific building and
archeological sites and was largely spurred by park and
monument building efforts starting after the Civil War. The
intent of this act was expanded in 1935 with the Works
Progress Administration (WPA) of the National Recovery Act
during the Great Depression.

Out of these programs grew the Historic American Build-
ing Survey, a work program calling for the measurement and
photographic documentation of particular historic struc-
tures. In 1935 Congress passed the Historic Sites Act, which
authorized the secretary of the interior to identify and
acknowledge properties of value to national history and
archeology. At this time the National Historic Landmarks
Program and the Historic American Building Survey were
permanently established within the U.S. Department of the
Interior.

In 1949, Congress chartered the establishment of the
National Trust for Historic Preservation, a quasi-public orga-
nization created to bridge the gap between private citizen
efforts and government objectives to identify and preserve
qualifying properties and sites of historic significance. In its
creation, the trust served to officially recognize and unify
over 100 years of grassroots citizen and government efforts
to preserve significant sites and buildings.

In step with this commitment, Congress passed the Hous-
ing Act in 1961, requiring the secretary and Department of

Ficure 4.1

Mount Vernon Homestead, a National Historic Landmark. (Photo courtesy of Hussein Shaban)
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Housing and Urban Development (HUD) to identify, assess,
and aid in the protection of historic properties within the
guidelines for urban renewal activities.

Congress next passed the National Historic Preservation
Act (NHPA) of 1966, amended in 2000, which became the
principal federal law dealing with historic preservation. The
NHPA established the National Register of Historic Places
and encouraged state and local preservation programs,
including the designation of a State Historic Preservation
Officer (SHPO). It also established the Advisory Council on
Historic Preservation, which is an independent federal
agency that promotes the preservation, enhancement, and
productive use of the nation’s historic resources, and advises
the president and Congress on national historic preservation
policy. The two key statutory provisions of the NHPA are
Section 106, which requires federal agencies to consider the
effects of their undertakings on historic properties, and
Section 110, which governs federal agency programs by pro-
viding for consideration of historic preservation in the man-
agement of properties under federal ownership or control.
Section 110(f) requires additional protection for National
Historic Landmarks.

Congress extended the protection and preservation of our
nation’s historic and archaeological resources to properties
beyond federal lands with Section 4(f) of the U.S. Depart-
ment of Transportation Act of 1966. Section 4(f) prohibits
actions by the secretary of transportation that require use of
a historic property that is listed on or eligible for inclusion
on the National Register, unless a determination is made that
there is no feasible and prudent alternative to the use of such
land, and all possible planning has been undertaken to min-
imize harm to the 4(f) property.

President Lyndon Johnson’s Housing Act of 1964, the
“America Beautiful” campaign, and the Housing and Urban
Development Act of 1968 propelled the private-sector pres-
ervation movement in negative reaction to federally funded
urban renewal and reconstruction projects in numerous
older city neighborhoods nationwide—Waterbury, Con-
necticut, being one example.

Another powerful event that strengthened the preserva-
tion movement and challenged development efforts is the
1978 U.S. Supreme Court’s ruling to halt demolition of Grand
Central Terminal in New York City (see Figure 4.2a and b).
The Court ruled the train station to be of cultural, historical,

FIGURE 4.2a Grand Central Terminal, a National Historic Landmark. (Photo courtesy of Diego Santos)
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FicuRe 4.2b Grand Central Terminal, a National Historic Landmark.
(Photo courtesy of Diego Santos)

and architectural significance to citizens in New York City.
The Court ruled that preservation of the building would not
subject the land developer to an unjust economic burden.
The aforementioned legislative acts, in particular the
Grand Central Ruling, established a precedent for future
land development ventures. For the first time in U.S. history,
all building types, including but no longer limited to those
associated with the Founding Fathers and colonists, were
now candidates for preservation as a function of their loca-
tion and association with the heritage of a place. Second,
preservation forces could effectively petition the courts to
enjoin developers from demolishing or jeopardizing the his-
toric integrity of a structure. The extent of such forces served
not only to stop but also to redirect the design and develop-
ment of an envisioned site program. Third, the decision
challenged the intent of zoning. Whereas previously a land-
owner viewed zoning as the definition of existing or poten-
tial development for a particular land parcel, this ruling
established that a land use zoning classification does not
necessarily guarantee a right or expectation of development.
Last but perhaps most important, this ruling also established
a new concept for fair economic returns within the context
of the private land development financial interest. It upheld
that a profit is reasonable and expected by all private devel-
opment efforts. However, the extent of that profit needs to be

weighed against the costs that might otherwise be incurred
with the loss of a historically significant structure or site. The
ruling has been challenged many times and continuously
upheld. When historic resources are in potential jeopardy,
the privileges of private land ownership and development
rights are placed under scrutiny.

Preservation and archeological exploration have come a
long way since the 1978 Supreme Court ruling. As a move-
ment and philosophy, they have grown far beyond the tradi-
tions of rebuilding and saving antiquities to the appreciation
of built elements (buildings, land forms, and “things”) com-
mon to everyday people that have merely survived time.

GETTING STARTED: KNOW YOUR PROJECT

An important factor that may be overlooked during initial
planning for a land development project is the consideration
of potential impacts on historic properties. Just as sites are
researched and evaluated for their potential to contain envi-
ronmentally sensitive areas, such as contamination and/or
wetlands, so too must a site’s potential to impact historic
properties be considered early in the planning process.

The level of consideration is dependent on the undertak-
ing and the regulatory climate. Here are some questions to
ask at the beginning of the planning process:

B Does the proposed project require compliance with
any local laws and regulations?

B Are there any local ordinances that deal with the
treatment of historic properties?

B Are there any locally designated historic properties
on the project site or in close proximity to the project
site that could potentially be impacted?

After reviewing local laws, next ask whether the project is
a state and/or federal action—that is, are any state and/or
federal funds, permits, or approvals being used for the proj-
ect? Any undertaking that receives federal funding, permit-
ting, or licensing will require review under Section 106 of
the National Historic Preservation Act of 1966. In addition,
other federal laws such as the National Environmental Policy
Act (NEPA) and Section 4(f) of the U.S. Department of
Transportation Act of 1966 require the consideration of
potential impacts on historic properties.

WHAT IS A HISTORIC PROPERTY?

The consideration of potential impacts on historic properties
is an important factor in many land development projects. If
a project requires review of potential impacts on historic
properties, it is important to understand the criteria used to
define a historic property. For compliance with local and
state regulations, review of the regulation text is necessary to
determine the definition. For federal undertakings, a historic
property means a property listed in or eligible for inclusion
on the National Register of Historic Places. In order to deter-
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mine whether a property is eligible for inclusion on the
National Register, the National Register Criteria for Evalua-
tion are applied, as follows:

The quality of significance in American history, architecture,
archeology, engineering, and culture is present in districts,
sites, buildings, structures, and objects that possess integrity
of location, design, setting, materials, workmanship, feeling,
association and:

A. are associated with events that have made a significant
contribution to the broad patterns of our history; or

B. are associated with the lives of persons significant in our
past; or

C. embody the distinctive characteristics of a type, period,
or method of construction, or that represent the work of a
master, or that possess high artistic values, or that represent
a significant and distinguishable entity whose components
lack individual distinction; or

D. have yielded, or may be likely to yield, information
important in prehistory or history.

There are several criteria considerations. Ordinarily, ceme-
teries, birthplaces, or graves of historical figures; properties
owned by religious institutions or used for religious pur-
poses; structures that have been moved from their original
locations; reconstructed historic buildings; properties pri-
marily commemorative in nature; and properties that have
achieved significance within the past 50 years would not be
considered eligible for the National Register. However, such
properties will qualify if they are integral parts of districts
that do meet the criteria or if they fall within one of the fol-
lowing categories:

A. A religious property deriving primary significance
from architectural or artistic distinction or historical
importance

B. A building or structure removed from its original
location but which is significant primarily for architec-
tural value, or which is the surviving structure most
importantly associated with a historic person or event

C. A birthplace or grave of a historical figure of out-
standing importance if there is no other appropriate site
or building directly associated with his or her productive
life

D. A cemetery that derives its primary significance
from graves of persons of transcendent importance, from
age, from distinctive design features, or from association
with historic events

E. A reconstructed building when accurately executed
in a suitable environment and presented in a dignified
manner as part of a restoration master plan, and when
no other building or structure with the same association
has survived

E A property primarily commemorative in intent if
design, age, tradition, or symbolic value has invested it
with its own historic significance

G. A property achieving significance within the past
50 years if it is of exceptional importance

Historic Property ldentification

Once the determination has been made as to whether a proj-
ect will be subject to review under a local, state, or federal
regulation, the next step is to identify whether any historic
properties, architectural and/or archaeological in nature, are
located within the project study area. Typically, this level of
effort must be completed by a trained architectural historian
or archaeologist who satisfies the professional qualification
standards as set forth in 36 CFR Part 61.

Field inspection and background research are required in
order to identify any potential resources. Often, an initial
field inspection can indicate whether any buildings or struc-
tures exist on the project site or within the study area.
General information about the project site’ historic develop-
ment, prior usage, and topographic features (such as its
proximity to water) can help determine its potential to con-
tain archaeological resources. In addition, visible land ele-
ments can be observed during the field inspection to help
indicate whether a site might contain archaeologically rele-
vant areas. Foundations, ruins, walls, wells, pits/dumps, and/
or unusual vegetation formations are just a few examples of
land elements that may indicate that a property warrants fur-
ther investigation.

Many land development projects also require information
from a surveyor. The information gained from the property
survey could also be used to assist in the field inspection.
Here is a list of important questions to ask and information
to look for on record documents that can contribute to the
site investigation:

1. Ask that title reports and deeds searched for land
acquisition purposes be reproduced for file records and
that appropriate notations be made regarding ownership
and property improvements over time.

2. Request legal interpretation of references and nota-
tions on deed copies provided.

3. Secure copies of property plats, often referenced in
deeds and required for financing.

4. If anew plat is required, ask the surveyor to
research older, former plats, and to provide copies.

5. In the event deeds or plats reference improvements,
relics, former events, subsurface conditions (wells,
waste, burial), or information inferring historic or
archaeological resources, ask for a definition.

6. Maintain records and communication. With good
records and clear questions, a great deal can be resolved.
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If properties are identified during the field inspection,
further background research at local libraries as well as con-
sultation with local historical societies and local historic
preservation commissions can yield important information
about the property’ history and potential significance. Gen-
erally, when identifying historic properties, background
research seeks to identify “known” and “potential” historic
properties. Known properties are those that are officially rec-
ognized and include properties designated as National His-
toric Landmarks, properties listed in or determined eligible
for listing in the National Register of Historic Places, proper-
ties listed in or determined eligible for listing in a State Reg-
ister of Historic Places, and/or properties that are designated
as local landmarks. Potential historic properties are those
that are not officially recognized but, based on field inspec-
tions and background research, appear to satisfy criteria for
official designation.

National Historic Landmarks are nationally significant
historic properties that possess exceptional value or quality
in illustrating or interpreting the heritage of the United
States. All National Historic Landmarks are also listed in
the National Register of Historic Places. In addition, the
National Park Service maintains an online database—the
National Register Information System (NRIS)—that contains
information on places listed in or determined eligible for the
National Register of Historic Places. The NRIS can be found
at http://www.nr.nps.gov.

In order to identify known resources, it is necessary to
consult with the State Historic Preservation Officer (SHPO).
This often requires a visit to the SHPO% office to research
their files and databases in order to determine whether any
historic properties are located within the project study area.
Information on both historic and archaeological resources
can be obtained from the SHPO. Consultation with SHPO
can also indicate whether there are other state-operated
repositories for additional information on historic proper-
ties. Many SHPO offices also maintain online databases that
could be consulted in order to identify historic properties.

In order to identify locally designated resources, consul-
tation with the municipal historic preservation or planning
department would be necessary to obtain information
regarding local landmarks. Many municipalities have infor-
mation about their historic preservation laws on their local
websites and often list designated properties in their com-
prehensive plan.

Historic Architectural Resource Survey

When potential historic architectural resources are identified
as part of a state and/or federal undertaking, a survey is often
conducted in order to document the property. Generally, an
architectural survey involves the completion of survey forms
that record descriptive and historic information about the
subject property. Many states have specific guidelines for
the format of such a survey; consultation with the SHPO
would be necessary to determine the level of documentation
required. Upon completion of the architectural survey, the

survey forms and possibly a summary report would be sub-
mitted to the SHPO for review. The SHPO would then com-
ment on the property’s eligibility for listing in the National
Register. For local undertakings, it is recommended that the
local law be consulted to determine the appropriate level of
survey and documentation that would be required.

Archaeological Investigation

The identification and assessment of archaeological resources
is typically conducted through a three-phase process. This
approach is commonly used for federal and state actions and
could also be used to satisfy the requirements of a local
action, provided specific stipulations of the local law are sat-
isfied. The first step involves a Phase I archaeological survey,
which is typically conducted in two parts: Phase 1A and
Phase IB. Phase 1A involves the identification of archaeolog-
ical resources based on the results of previous archaeological
investigations conducted in the vicinity, an understanding of
the prehistoric and historic background of the project area,
and the level of ground disturbance. Phase IB involves field
excavations to determine the presence or absence of archae-
ological resources. Depending on the results of the Phase IB
investigation, a Phase I investigation may be conducted in
order to determine whether archaeological resources contain
unique information regarding prehistory or history and war-
rant inclusion in the National Register of Historic Places. The
third step—Phase IIl—consists of mitigation and involves
either the avoidance of a resource or data recovery in the
form of full-scale excavation and documentation.

LEGAL ISSUES PERTAINING TO PRESERVATION

There is abundant legal precedent affording protection to
historic architectural and archeological resources at all
levels: local, state, and federal. The law clearly sets forth
limits regarding the disturbance of land and the improve-
ments thereon. Land ownership and development carry the
responsibility of being knowledgeable of such limits, espe-
cially with regard to the demolition of site improvements,
the disturbance of cemetery plots, and the excavation of
earth. While it is often difficult for local, state, and federal
administrators to police every resource, penalties, fees, and
criminal charges can result where deliberate action has
resulted in the loss of property or artifacts that may be of
historic or archaeological importance. It is prudent to
secure legal advice at the earliest stage of land acquisition
and program planning to gain a clear understanding of the
rights and responsibilities affiliated with a development
effort.

Williams Center, a mixed-use development project in
Manassas, Virginia, was stopped by the reaction of one citi-
zen who effectively organized a national movement to save a
Civil War battlefield based on its archeological importance.
Years of community outrage matched by extensive efforts on
the part of the developer to study alternative designs and
legal avenues for project realization saw the project end in
a condemnation lawsuit in 1990. The court ruled that the
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property be purchased and preserved as a national park; this
decision cost taxpayers millions of dollars for land acquisi-
tion and legal procedures. Perhaps early archeological inves-
tigation would have curtailed such an outcome? At least, in
this case, early study would have afforded the developer
more alternatives for land use or sale.

CONCLUSIONS

The role of historic property assessment within the land
development process is continually growing and expanding.
The traditional concerns of a property being historic in
terms of age and national importance have branched into a
wider arena, where contemporary issues of culture, heritage,
community, environment, material use, and archaeology are
of significant importance. Most land development endeavors
recognize and plan for inclusion of these concerns. The
emphasis of this section has been to increase the level of
understanding of and appreciation for the role of historic
preservation as a function of land change.

The cost to overlook resource assessment is substantial.
Every legal case since Mount Vernon heightens this reality.
The natural process of change spurred by economic supply
or demand, profit, or the needs of people must be viewed in
context with the real and perceived value history holds. The
rate and degree of change serve to increase the importance of
history, in part or in whole, to people. This section broadens
both awareness of and appreciation for historic preservation
as it plays a direct role in development.
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INTRODUCTION

Development projects often begin with the developer or
landowner(s) approaching the land design team with a map
or plat showing a piece of property, asking, “What can I do
with it?” Others ask the question, “I would like to develop
this for a specific use . . . can I?” The answers to those ques-
tions require more than a five-minute office consultation to
check the property’s zoning. The experienced consultant
must recognize the unspoken parts of those questions that
are perhaps more indicative of the level of investigation and
commitment required: “Can I make a profit?” “Is the expense
and effort worth the return?” “Can I complete the develop-
ment in a reasonable amount of time?” “Will people buy what
we have to offer in a predictable period of time?” “Can I make
a valuable contribution to the community and my reputa-
tion?” Answering these questions requires extensive evalua-
tion of all the components, participants, and dynamics of
land development that impact the project and property.

Land development is highly regulated at all levels of gov-
ernment. The developer may spend considerable amounts of
money to demonstrate that the development program and
the design comply with those regulations. This must be done
without any guarantees that construction will ever be autho-
rized or profit realized. Furthermore, because the design,
processing, and construction period can take several years,
even a well-conceived project may find no buyers. Economic
and demographic forces often change while the develop-
ment program remains essentially the same.

In a competitive market where vacant land is in short
supply, decisions must be made in a relatively brief period of
time. Otherwise, the land may be lost to another buyer, usu-
ally a competitor. In periods of tight money supply and slow

economic growth, the decision to purchase must be well rea-
soned. The developer must be assured that the investment
will provide economic return. This is particularly true if ris-
ing land prices have not abated, despite weakness in the real
estate market. The developer must base the commitment of
resources to purchase land on a determination that the land
will have future value and use.

Land development can be a risky business. To help offset
that risk, an engineering feasibility study is often required
fairly early in the development process in order to identify
problems likely to be encountered during planning, design,
government review, and construction, as well as to more res-
olutely determine potential uses for the land. It is this engi-
neering feasibility study that aids developers in answering
their basic questions and minimizing the risk incurred in
purchasing land with the intent to develop or redevelop.
Such questions include the following:

B What are the physical characteristics of the site? Are
they conducive to the type of land development envi-
sioned?

B What regulations apply?

B What are the costs involved to provide infrastructure
to the envisioned development?

B What is the timing of the design and approval
processes?

An engineering feasibility study is ideally commissioned
and completed before the land is purchased. This study can
take place either before negotiations with a landowner or
during a purchase contract option period. If the study sug-
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gests that an unfavorable price has been asked for the prop-
erty, the developer has an opportunity to reject the purchase
or renegotiate the price. Meanwhile, the land is protected
from purchase by other buyers. Failing to perform a thor-
ough investigation can lead to costly mistakes and, in some
cases, expensive lawsuits. At their first meeting, the consul-
tant should advise the developer of the importance of per-
forming an engineering feasibility study as part of the scope
of services.

To perform such studies, one must understand the utility,
value, and potential use of a tract of land. These are based on
a number of underlying principles concerning physical and
economic characteristics common to all land. Physical char-
acteristics of land include its immobility; that is, it has a fixed
location and cannot be moved to avoid or take advantage of
other locational factors. In addition, from the government’s
standpoint, its fixed location makes it easy to regulate, tax,
and attach. Land is unique, with no two properties being
identical in size, shape, elevation, view, or access to natural
and man-made resources. Notwithstanding certain natural
forces that cause erosion, inundation, or landslide, land is
indestructible. This reflects a stable investment. Economic
characteristics include its scarcity; with no more land being
created and unused land in increasingly short supply, land
exists in a discrete quantity. The nature of improvements
affects not only the value of the land but that of adjoining
land as well. Land represents a permanence of investment.
While certain improvements can be destroyed, the public
infrastructure usually remains that investment which is
characterized as long term and stable. Perhaps most impor-
tant are the public’s area preferences to location, which result
in similar structures being valued differently in alternative
locations (Galaty, Allaway and Kyle, 1988).

Physical constraints and opportunities of the site need to
be identified and quantified to assist the developer in evalu-
ation of the property. In addition to these inherent charac-
teristics are those that affect its physical adaptability to
certain uses. For example, consider two parcels of waterfront
property—one flat, the other steep. The likelihood that the
latter can be used for maritime purposes is limited. In addi-
tion, practical limitations on the mobility of humans, auto-
mobiles, machinery, and equipment affect convenience and
ease of certain uses, especially when coupled with climatic
differences. Roads, parking areas, and service drives must be
designed to accommodate these limitations. For instance, if
a road must be built on steeply sloped land, it may not be
easily negotiated by an automobile. In climates where snow
and ice are a factor, such a road may be rendered impassible
for days or weeks at a time. The slope of sidewalks and trails
must accommodate human capabilities. Long, steeply sloped
walkways and stairways from streets and parking areas can
be a hindrance to occupants as well as a market deterrent. In
many instances, the law requires that access by people with
disabilities must be considered. Graded slopes must safely
accommodate maintenance equipment, such as mowers.
While site grading during construction attempts to eliminate

practical conflicts, existing topography and local ordinances
sometimes make extensive regrading economically infeasi-
ble. The purpose of the engineering feasibility study is to
establish a framework for making such decisions.

Finally, the value of land is affected by government regu-
lations that control its development and use. These laws in
many ways supersede and restrict the rights associated with
land ownership while protecting the public’s health, safety,
and welfare. Development potential may be severely con-
strained by environmental factors. As a consequence, site
development may not provide sufficient yield to return a
profit. The cost of securing development approval or com-
plying with local, state, and federal regulations may be so
severe as to detract from a tract’s value as a development site.
Changes in development regulations may also affect parcel
value.

Land developers who routinely operate in most commu-
nities already are very familiar with the land development
process and expectations. The developer often is sensitive to
the area’s real estate market and can visualize project layout.
Many are familiar with local attitudes and the political moti-
vation of area leaders. Yet most developers engage consul-
tants during the land acquisition (option) phase because of
the need to assemble information prepared by unbiased pro-
fessionals. Even if it was feasible to employ a large full-time
staff of development specialists, their judgment might be
considered prejudicial in negotiations with property owners.
In addition, the consultant brings the benefit of the experi-
ence gained in working with many clients and projects. This
cumulative knowledge about the process is valuable to even
the sophisticated developer.

In some instances, the developer may be considering
multiple sites. Each will have unique elements—Ilocation,
topography, zoning, access, and/or infrastructure systems—
that separate it from other sites. In this scenario, a site selec-
tion study should be performed to evaluate the sites based
on similar metrics to determine which site is best suited for
the development program.

In cases where rezoning is inevitable, there will be politi-
cal and legal issues that will have to be addressed; an attor-
ney familiar with zoning should be retained for these
purposes (see Chapter 9 for additional information). The
consultant may act as technical advisor to the attorney and
developer; however, unless the consultant is extremely expe-
rienced with local regulations, he or she should refrain from
offering legal advice. It is important to note, though, that the
land design team will become involved with the interpreta-
tion and application of zoning ordinances and comprehensive
plans. These interpretations are usually as important as the
laws themselves, and become central to evaluation of the
development for approval.

This chapter describes the important studies performed
for the developer, leading up to the conceptual planning
and detailed engineering required for the preparation of
schematic and final design documents. It explains their pur-
pose and utility to both the developer and government agen-
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cies, and includes discussion of the steps involved and re-
sources needed to perform the analysis. Often the planner
and/or engineer perform this analysis in coordination with
other specialists or consultants as necessary. It is important
for all members of the design team, whether they are in-
volved in the production of the feasibility study or not, to
understand the investigation process and the study results.

ENGINEERING FEASIBILITY STUDY

The engineering feasibility study' should evaluate the physi-
cal, environmental, regulatory, or other constraints that must
be overcome or accommodated in constructing the intended
use. The results of this study often affect the purchase price
of the property, which is frequently based on presumed de-
velopment potential. Uneducated assumptions about devel-
opment potential frequently prove to be in error because of
physical, locational, or external characteristics not properly
considered.

The study is also important in providing legal protection
to the prospective owner or developer. As discussed in the
preceding chapters, the undetected presence of floodplains,
wetlands, endangered species habitat, underground utilities,
hazardous waste, contaminated soils or ground water, or
other existing conditions could subject the owner to expen-
sive cleanup operations or litigation under federal laws. The
engineering feasibility study is often performed concurrently
with the previously described environmental studies and
usually references or even includes them as a component
part or appendix.

The developer will use information from these prelimi-
nary studies to procure loans (verify due diligence) and
begin the project go/no-go decision-making process. For this
reason, the acquisition/feasibility study should be completed
before the actual purchase of the land. The developer should
insist on having a study period established as a contingency
clause in the purchase contract. The purchase of the land
may hinge on the information in the study as well as other
contingencies. Time and money are the major concerns of
the developer. The study is performed with the developer’s
funds. If the developer elects not to purchase the land, this is
money that will not be recouped from the project. For this
reason, it is to the developers benefit to incur as little
expense as possible at this early stage. Some purchases may
be contingent on whether a rezoning or other application
(such as special exception, variance, or subdivision) is
approved. Others may hinge on whether a minimum num-
ber of buildable lots can be obtained. It should be empha-
sized that where there is a clear intent to rezone a parcel,
land purchase contracts under consideration by the devel-
oper should include zoning contingency clauses such that if
approval is not granted by the governing body, the developer
is released from the obligations of the contract.

An example of an engineering feasibility study report appears at the end of this chap-
ter. Readers are referred to this report to get an idea of the types of graphics and infor-
mation discussed throughout this chapter.

Because the seller wants to obtain the maximum price for
the land and sell it in a reasonable amount of time, the study
period specified in the contract may be on the order of only
weeks or months. The buyer may be able to negotiate a
longer time period within which to conduct the analysis.
Normally, however, the buyer must be willing to compensate
the seller for extraordinary periods of time. A higher pur-
chase offering may be needed to extend the buyer’s purchase
option period. Because of the financial risk, the client needs
accurate information in a short period of time. The decision
to exercise a purchase option will be based on the informa-
tion in the analysis/assessment study.

Most experienced developers will know the lowest value
of a cost per unit that would render the project uneconomi-
cal. In practice, the developer may study several alternative
uses based on the information compiled during the assess-
ment period. This helps determine the uses that are eco-
nomically feasible or whether the land development project
can be profitable. Yield studies may also be performed in
conjunction with each feasibility study. Depending on the
skill of the design team, a seemingly poor site may be ren-
dered profitable. In some heavily developed areas, there may
be few options among alternative tracts of land, forcing land
developers and design teams to more carefully consider less-
desirable sites. Land often bypassed during earlier stages of a
community’s urbanization because it had characteristics that
made it less suitable for development have, in recent times,
increased in value because of their location and the presence
of public infrastructure. Such sites may now be candidates
for development if the higher development costs associated
with resolving environmental and/or physical issues are
compensated for by greater yield and prices now prevalent
in their market.

Scope and Process of the Study

The study must be well organized and is usually supported
by maps, photographs, and other graphics. It is often, but
not always, presented in report form, although annotated
base and topographic maps may suffice, depending on the
client and the complexity of the project. Any biases or opin-
ions by the author should be included only at the request of
the client, and should be stated as such. The document will
serve as evidence should any discrepancies arise or if law-
suits are filed as a result of claims for incorrect information.

The intent of the study is to identify development con-
straints or red flags along with options to minimize or allevi-
ate those constraints. The study does not always specify
preferred solutions. Those will be addressed later, if and
when the developer moves forward with the purchase and
development of the tract. Some site constraints, when recog-
nized early in the process, can be accommodated by the
plans and used advantageously in a variety of ways—most
commonly as site amenities or for marketing and branding
purposes. For example, in one project a wetland area was
initially perceived as a major constraint. However, the con-
straint was turned into a unique design opportunity by in-
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corporating the wetland area as part of a golf course where
footbridges were used to navigate around the water hazard.
Whereas the reviewing agencies were initially opposed to
developments that impinged on the wetland area, incorpo-
rating it as an amenity helped to convince the agencies to
approve the overall project.

The study approach varies with the developers inten-
tions, preconceptions, and circumstances related to the
property. If the developer knows exactly what land use will
be constructed and the zoning is compatible with that use,
the feasibility study will analyze the site in accordance with
that use and zoning. If the use is uncertain, the study will
identify land use options based on the potential of the land.
The potential of the land takes into consideration the ulti-
mate density (derived from existing and master planned
zoning designation) in the context of the existing and
planned infrastructure and public facilities. The developer
may wish to consider several options; the consultant may
need to perform several feasibility studies if there is a signif-
icant variation in land use permitted by the possible zoning.

Frequently, the client will require a cost estimate for the
construction of certain items in the study, such as utilities,
road, and other infrastructure improvements. Additionally,
unusual or extraordinary costs will be identified and esti-
mated. This helps in assessing the economic feasibility of the
site. The study is not intended to offer solutions to site prob-
lems; it is merely to identify opportunities and constraints
and as such serves as an invaluable resource in preparing for
subsequent phases of design should the developer decide to
purchase the land and pursue the program.

Required Information

The engineering feasibility study requires a comprehensive
collection of all information that could affect the site and its
development. For purposes of this section, the research and
analysis associated with an engineering feasibility study are
categorized into three types of information:

1. Legal condition of the site such as easements, land
rights, and other property encumbrances

2. Physical condition of the site such as topography,
soils, utilities, drainage, and external influences created
by neighboring properties and uses

3. Regulatory concerns of the site such as applicable
master plans, zoning and ordinance requirements, possi-
ble citizen opposition, and governmental review consid-
erations

Such items have a significant impact on how the land is
developed and how successful the project will be.

Legal Condition. Title investigation must be performed by
an attorney or title insurance company for the developer to
ensure that the landowner holds a fee estate in the subject
property. The following title and other property information
should be reviewed to determine the legal constraints and
opportunities of the site:

B Land ownership records, including property descrip-
tion (using metes and bounds or the government survey
method). Do these records match the scope of the proj-
ect? Will land be excluded from the project, and do sub-
division regulations allow such exclusion? Is the property
contiguous, or are there portions of the property sepa-
rated by rights-of-way (ROW) or other properties?

B Chain of title traced back to the creation of the tract
boundaries or the adoption of local subdivision regula-
tions, whichever is earlier. A title company usually per-
forms a title search to ensure, and ultimately insure, that
the chain of title has not been broken. The purpose of
the land design team’s analysis is to determine the
applicability of local development regulations. Has the
subject parcel been legally subdivided from its parent
tract (that is, with government approval if such approval
was required at the time the parent tract was split)?

B Deed conditions, restrictions or covenants that could
affect future use and enjoyment of the property. Is the
proposed use prohibited by deed? What private deed
restrictions are imposed on the final land use, such as lot
size, setback from property boundaries, architectural
style, or building material? Is any portion of the tract,
such as a lot around an existing dwelling, to be reserved
for the existing owner? Is the property or a portion
thereof restricted from development through local, state,
or federal programs such as Farmland Preservation,
Green Acres, Open Space Preservation, or other transfer-
able development rights (TDR) program? Although fed-
eral programs do exist, many of the current preservation
programs are managed by local or state agencies. Typi-
cally, the preserving agency places a deed restriction on
the property limiting its use to specific activities such as
agricultural (as in the case of Farmland Preservation) or
active/passive recreation (Green Acres or Open Space
Preservation). Depending on the mandates of the preser-
vation program, the deed restriction may run for a lim-
ited duration or in perpetuity and is binding to future
owners of the property. TDRs are discussed further in
Chapter 7.

B Prior recorded plats, including government takings,
boundary adjustments, and subdivision plats. If there is
an existing subdivision plat of record, what is its status?
Can it be used advantageously? Can the lots be devel-
oped and sold? What are the developer’s responsibilities
concerning platted public improvements, such as streets
and storm drainage? What other requirements would
apply? Identify local procedures for street, ROW, or ease-
ment vacation and abandonment.

B Records of easements appurtenant (usually providing

access to or through the property or adjoining properties)
and in gross (usually energy or communications transmis-
sion lines), showing purpose and holder of the easement.

What rights are accorded the holder and what limitations

are placed on the developer’s use of the easement? Can
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easements be abandoned or relocated? Are there potential B Encroachments from structures on adjoining proper-
instances of adverse possession or prescriptive easements ties, including existing access ways that may lead to
on the property? Refer to Chapter 6 for more detailed def- claims of adverse possession or prescriptive easements.

initions of the aforementioned legal terms.
Physical Condition. Research and review of the site’s phys-
ical attributes and constraints includes the site location,
access, topography, drainage, vegetation, soils, and utilities.
The following information must be assembled and reviewed
to determine the physical constraints and opportunities of

Access:

(see Figure 5.1).

the site.
B Public road frontage and property access informa-
Location: tion. Who is responsible for maintenance and repairs of
B Configuration and site area from tax maps and tax frontage and access roads? Is the property’s frontage on a
records. Is this mapping, site area, and ownership infor- public road sufficient for gaining proper access to the
mation consistent with the title information? future development? If there is no frontage, are access

B Existing structures, paved or developed areas,
fences, and walls. Are all improvements contained
within the site boundaries?

B Presence of landlocked parcels and other properties
adjoining the subject property. These may require exten-
sions of roads and utilities as part of a development plan

rights-of-way to public roads of sufficiently short length
and adequate width to accommodate local street require-
ments? These standards include width, grade, drainage,

and maximum cul-de-sac length. Is there sufficient room

B Adjacent properties, including information on own- for construction equipment to maneuver? If not, can
ership, zoning, land uses, and their proximity to prop- additional land or access be acquired? Will there be ade-
erty boundaries. quate sight distance at proposed entrances, as well as
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vertical and horizontal road curves? Is there sufficient
frontage to provide proper spacing between road
entrances?

B Existing roads, both adjacent and across from sub-
ject property, and road conditions. Include right-of-way
width, pavement width, sight distance at hills and curves,
sidewalks, curb and gutter, and drainage swale informa-
tion. Indicate conditions that might hamper flexibility in
site design. For example, requirements for minimum
spacing between intersections on the abutting roadway
may limit potential entry points to the development.
Large trees at the edge of pavement may prevent widen-
ing or draw public opposition. Will any existing streets
or rights-of-way require abandonment or vacation?

B Will existing and proposed highways in the vicinity of
the site generate highway noise that should be mitigated?

Topography:

B In performing a topographic analysis, identify
streams, swales, ridges, and similar landforms and fea-
tures. Identify steep slopes where grading may be expen-
sive or prohibited (greater than 15 percent and 25
percent) and excessively flat areas (less than 2 percent)
where storm and sanitary sewer drainage may be diffi-
cult or expensive to achieve. Show an incremental
breakdown of intermediate slopes to assist in plan lay-
out. (See the report at the end of this chapter for a topo-
graphic analysis.)

Storm Drainage:

B Drainage basin and watershed within which the
property is located; unique restrictions or conditions
applicable to development.

B Description of on-site drainage patterns.

B Location or plans for regional stormwater manage-
ment facilities; timing of public improvements.

B Existing floodplains from local jurisdiction, U.S.
Geological Survey (USGS), or Federal Emergency Man-
agement Agency (FEMA) reports.

B Potential for floodplain when stream is present.
Small streams and swales not flowing continuously
throughout the year may still need to be analyzed for
their flood capacity and status as jurisdictional waters.

B Probable locations and sizes of culvert and outfall
improvements due to increased runoff from development.

B Downstream problems with drainage; known com-
plaints.

B Requirements for non-point-source pollution control
and best management practices (BMPs) during construc-
tion and subsequent to final development, including
performance requirements for stormwater quantity and
quality and ground water recharge.

B Stormwater management facility design constraints,
including review of apparent seasonal high ground water
elevations. Will the existing ground water table dictate
the use of retention basins (wet ponds) with permanent
pools of water or significant amounts of imported fill to
maintain dry detention basins?

B Evaluation of adequate outfall, including presence
and/or provision of necessary easements for access and
maintenance, current physical condition and ownership
of existing structures, or potential site improvements
necessary for new outfall.

B Location, size, depth, and condition of existing pipes.

B Overland relief constraints from downstream proper-
ties and potential overland relief constraints of the sub-
ject site to upstream properties.

B Jocation of wetlands and other sensitive environ-
mental areas (from National Wetlands Inventory maps)
or other available mapping.

Vegetation:

B The location of large (species) trees and areas of tree
cover, including a review of the quality and type of exist-
ing trees, should be determined.

Soils:

B Soils information, including types and characteris-
tics, bearing strength, stability, shrink/swell potential,
perched ground water table, estimated seasonal high
water table, presence of naturally occurring asbestos,
radon potential or existence of residual pesticides from
historical agricultural uses, and suitability with regard
to building foundations, stormwater management facil-
ities, culverts, utility trenching, and erodibility. Con-
sider soil percolation characteristics; do soils indicate
the need for extensive earth movement and placement
of engineered foundations on compacted fills? Where
soils of questionable suitability are identified, the con-
sultant should recommend that further investigation
and testing be performed by a geologist or other
expert.

Sanitary Sewer:
B Agency with ownership and approval authority.

B Sewershed in which the property lies; available
capacity, projected demand, and local restrictions con-
cerning sewer allocation.

B Location, size, depth of, and distance to existing
lines.

B The age and condition of existing lines in order to
evaluate whether current materials are compatible at
connection points and whether the type of pipe will be
structurally adequate for proposed uses over the line.
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B If not on-site or adjacent, the distance to appropri-
ate connections, the means of access, and the need for
easements.

B Responsibility for extension and improvements and
current timing of public improvements; potential for
reimbursement from public or private funds, such as
other developers.

B Gravity versus pumped versus on-site package treat-
ment plant.

B Interference of system construction with other utili-
ties/features.

B Pro rata shares or assessment fees.

B The age and condition of existing lines in order to
evaluate whether current materials are compatible at
connection points and whether the type of pipe will be
structurally adequate for proposed uses over the line.

B On-site disposal issues, including treatment method,
soil suitability, drainfield and lot size restrictions, impact
on project density/lot size, comprehensive plan and
ordinance considerations, and depth to water table. Spot
percolation tests may be required.

Water Distribution:
B Agency with ownership and approval authority.

B Size, location, and depth of, and distance to existing
water mains, means of access, and need for easements.
Are off-site easements required to extend service?

B Water quality, quantity, pressure, and necessary cor-
rective measures.

B Responsibility for extensions and improvements, and
associated fees; timing of public improvements.

B Requirements for fire hydrants; water supply and
distribution requirements for fire flow.

B The age and condition of existing lines in order to
evaluate whether current materials are compatible at
connection points and whether the type of pipe will be
structurally adequate for proposed uses over the line.

B On-site well information, including depth to water
table, ground water quantity, water quality, plan, impact
on project density, proximity to dwellings and septic sys-
tems, and other ordinance requirements. Test wells may
be required.

Information Concerning Other Public or

Private Utilities and Services:

B Service options for energy and communication utili-
ties, such as electric, gas (natural or liquid propane),
cable, telephone, and fiberoptic. Are there competing
companies serving the same area? If so, are rate struc-
tures and builder incentives comparable?

B Current and projected levels of service. Are improve-
ments budgeted and is the timing compatible with the
project? Can the timing be advanced?

B Responsibility for design, upgrade, and connection.

B Consideration for required easements. Who will
obtain them?

B When must connection fees be paid?

B Electric, telephone, and cable undergrounding
requirements; on-site, adjacent, and off-site responsibili-
ties and contributions.

B Information regarding the provision of trash removal
and recycling (curbside pickup), street cleaning, snow-
plowing, and similar services. Are services public or pri-
vate, and are there alternative providers? If trash removal
is public, is it available to condominiums and commer-
cial operations? What is the availability of private con-
tractors for these services?

B Location, proximity, and planned improvements of
elementary and secondary schools and means of access
(pedestrian, school bus, and public transit). Do side-
walks or trails exist between the site and schools? Will
interior sidewalks be required in the development? Are
there school impact fees?

B Requirements and responsibility for installation and
maintenance of streetlights.

Other Aspects of the Site:
B Availability, proximity, and planned improvements of
emergency services, such as police, fire, and rescue.

B Aircraft flight patterns and noise contours.

B Unusual on-site and adjacent features, such as ceme-
teries, railroads, and historic properties.

B Natural hazard (i.e., earthquake or flooding) poten-
tial, prevailing weather patterns, and solar exposure that
could affect the project design.

B Research into previous uses, needed to determine
possible underground structures or contaminating con-
ditions.

Regulatory Concerns. Regulatory information must be
included in an engineering feasibility analysis in order to
identify the appropriate processes to allow the proposed de-
velopment. These processes will influence the timing, cost,
and extent of community and public involvement in the
development process. The following aspects of an engineer-
ing feasibility study will aid the developer in the assessment
of the regulatory aspects of a proposed project.

Planning, Zoning, and Related

Development Information:

B Relevant comprehensive plan, zoning maps, and
texts. These include growth management ordinances,
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such as adequate public facilities ordinances, impact
fees, and other construction limitations such as annual
building permit caps. Include information on miscella-
neous fees, such as filing and processing, recreation, and
drainage. When must fees be paid and improvements
installed?

B Current property zoning and proposed zoning,
including uses permitted by right and those requiring
special exception. Describe the purpose of the zoning
district. Do zoning boundaries divide the subject prop-
erty? What is the relationship of zoning district bound-
aries to the subject property?

B Requirements for zoning overlay or special districts.
Examples of such districts include highway corridor,
historic, transit area, central business district, transfer of
development rights, resource protection, conservation,
or other management areas allowing credits for increases
in the permitted base density of development.

B Comprehensive plan recommendations peculiar to
the site, for example, density or allowable land use. Does
the current comprehensive plan show any roadway
improvements that will impact the site?

B Pertinent requirements of the zoning ordinance.
These include maximum density or floor area ratio, min-
imum or average lot size, setbacks (from project bound-
aries, property lines, lot lines, rights-of-way, railroads,
highways, waterfront, etc.), building height and bulk
requirements, maximum lot coverage and open space
requirements, off-street parking and loading, screening
buffering, and landscaping requirements. Is right-of-way
of future roadways used for density credit?

B Proposed or pending changes in comprehensive
plans or development regulations likely to be adopted
within the project’s life span. What significant impacts
will these changes have on the property’s use or yield?
Will the change increase the time it takes to secure con-
struction authorization or expose the project to addi-
tional public hearings or government agency review?

B Grandfathered or vested rights that may be jeopar-
dized by the proposed development. Will the project be
exposed to requirements far beyond those needed for
the additional construction or expanded use?

B Development history of the property, including
records of previous submissions for rezoning, special
exception, subdivision, or building permits.

B The likelihood of citizen opposition and delays asso-
ciated with the development process. The experience of
the land design team is particularly valuable here. Famil-
iarity with local issues and past encounters with civic
groups can help the development team prepare for
future conflicts.

B Subdivision and other ordinance regulations peculiar
to the site, such as lighting or signing ordinances, and
tree or historic preservation or planting ordinances. Can
private streets be utilized?

B Will there be any assessment by any local or state
agency for road construction? Are there requirements for
adjoining property owners to contribute to the cost of
constructing streets to service their properties?

B Requirements for green building design. In general
terms, green building refers to site development and
building design that promotes energy and resource con-
servation and produces a healthy and productive envi-
ronment (internal and external to the building) for
people to work and live in. Many federal, state, and local
jurisdictions have adopted a certain (accredited) third-
party green building certification as a mandated stan-
dard or require that a project design demonstrate the
ability to attain a specific level of certification. Several
third-party review agencies currently exist, each with
differing evaluation criteria. Determination as to what
guidelines, if any, will apply to the proposed develop-
ment based on the regulatory climate and owner/devel-
oper preference should be made in the early stages of
engineering feasibility. Further discussion of typical ele-
ments of green building design and items to consider
during the engineering feasibility are presented at the
conclusion of this chapter.

Based on the preceding information, a checklist such as
that shown in Figure 5.2 can be created to facilitate the fea-
sibility study.

Sources of Information

The land design team must become familiar with informa-
tion resources and the local sources of that information.
These simplify the investigation of property conditions and
local regulations, and they eliminate much of the need for
original research and testing. Throughout the study phase,
sources must be documented with particular care, whether
the sources available are public documents or conversations
with public officials. This is especially important in prepar-
ing the final report document, where the consultant’s opin-
ion must be separated from others’ opinions or established
facts.

Of particular value are existing public records. These
include published tax maps of the community, which depict
property boundaries, land area, and landowners, along with
references to recorded subdivision plats and deeds. An office
of land records, court clerk, or similar agency maintains
copies of deeds, subdivision plats, and similar records relat-
ing to property ownership.

The local planning, public works, building, or trans-
portation department often maintains aerial photos of the
community, taken at various intervals. These provide both
historic reference as well as indications of recent or current
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use. These photographs often are printed in conjunction
with tax maps of the community.

Some communities provide topographic maps of the
community based on aerial photography. Otherwise, these
are available from private sources or can be commissioned
for each project. In addition, the USGS quadrangle maps are
useful for identifying site topography, natural and man-made

features, perennial and intermittent streams, and other items
of interest to the consultant. In many communities, the local
Soil Conservation District or state natural resources agency
publishes soil maps and related information.

Recent building and development plans, permits, and
application materials often are kept on file in various agen-
cies, either in their original files with all supporting docu-

FIGURE 5.2 Checklist for acquisition/feasibility study.
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FiGure 5.2 (Continued)

ments or on microfilm or another medium. Most are avail-
able for public inspection. These provide records of previous
studies that might apply to the subject property. Along with
public records of construction plans and as-built documents
for public facilities, these records are useful for information
relating to underground utilities. These files often provide
useful information concerning the experiences of previous
developers. The development consultants own in-house
records of its previous and ongoing projects near the devel-
opment may contain recent studies or more current infor-
mation than that available from other sources.

Copies of local plans, regulations, and ordinances are
available from these agencies. The community’s comprehen-
sive plan may list local, state, and federal sources for infor-
mation upon which the plan is based. The transportation
agency may have recent studies of existing traffic counts,
capacities, and level of service for the road network near the
project.

A local historic preservation agency or society may have
compiled a register of historic properties or sites, including
archeological information. The local economic development
authority or chamber of commerce provides useful market
area information. The local utility companies will provide
distribution maps of the service areas.

Many federal agencies provide maps of various utilities
to the consultant team. In addition to USGS and FEMA,
these include U.S. Fish and Wildlife Service, Army Corps of
Engineers, Environmental Protection Agency, and Natural
Resources Conservation Service.

With the increased reliance on the Internet and computer
technology in today’s society, most of the aforementioned
local, state, and federal agencies provide data electronically,
either for free or for a small fee. A good portion of the avail-
able information can be accessed directly from the Internet
via the agency’s website and downloaded for use in reports
and design documents. If the specific agency does not have
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an Internet site, other, independent sites may provide a com-
pilation of data such as ordinances, tax maps, zoning maps,
aerial maps, or other information contained in Geographic
Information Systems (GIS). However, care should be exer-
cised when utilizing data obtained via the Internet, as the
available information may not be current due to delays in the
Internet site obtaining and posting updates or modifications
to existing regulations. The most common problem occurs
with online review of local ordinances and zoning maps,
where an independent data provider has not obtained and
posted updates from the municipality for an extended
period of time. Care should be taken to review the frequency
at which any online source updates its information, and a
simple call to the local agency for data verification is recom-
mended. The desktop review is a critical component of the
feasibility study: information obtained in this manner can
help streamline the site visit and records review, allowing
consultants to focus on acquiring specific missing data and
confirming collected data.

Once all information is retrieved and compiled, the land
design team prepares base maps of the subject property at a
level of detail and accuracy commensurate with the time and
budget. The most common map scale to use is 1 inch = 100
feet or 200 feet, although for smaller properties, 1 inch = 50
feet may be more suitable. The selected scale should be suit-
able to show sufficient detail. For many projects the 1 inch =
100 feet to 1 inch =200 feet scale range is adequate to show
the detail and yet limit the number of drawing sheets to only
one or two. The base map is prepared on topographic maps
or contour maps. Contour intervals of 5 to 10 feet are read-
ily available and acceptable, except perhaps in very flat
areas, where a closer interval may be desirable. The base
map should show property boundaries with dimensions and
intersecting property lines from adjoining parcels. Adjoining
roadways and scaled locations of all other physical features
identified in the information-gathering stage are also typically
shown. These will be verified and information expanded in
the next step of the assessment study—the site inspection.

Site Inspection

One of the most important elements of the feasibility study
is the site inspection. Much of the information garnered dur-
ing the desktop review is outdated, reflecting only property
conditions at a specific date in the past. Physical conditions
change constantly through the action of both people and
nature, and maps may not accurately represent the actual
field conditions. In addition, contours and other informa-
tion normally shown on aerial topographic maps may be
unclear. The ground may have been obscured by foliage or
snow cover, depending on the season of the year, time of day,
or other conditions at the time the area was flown. A site
shown as wooded may, in fact, have subsequently been
cleared and graded. Illegal dumping or similar activity may
have taken place. Adjacent properties may have undergone
development since the maps were last produced. Certain
features, such as wetlands and small streams, may not read-

ily be evident and often require field analysis to verify their
location.

For these reasons, it is imperative that a field inspection
be performed as part of the engineering feasibility study. The
visit is necessary both to verify and to build upon informa-
tion collected elsewhere. The person visiting the site is look-
ing for obvious contradictions with recorded information,
as well as evidence that implies conditions not previously
known. Of particular importance are conditions that may
render the land unusable or impose extreme costs in the
development.

Prior to visiting the site, the field personnel assemble and
prepare information in advance. In addition to the base map,
a clipboard, writing paper, tape measures, scales, waterproof
pens and markers, a digital camera or even a video camera,
and plastic bags for collecting specimens should be among
the equipment brought to the site.

It is imperative that the field visit team make arrange-
ments with the developer, the owner, and any residents of
the site prior to the site visit. Agents of the developer may
not necessarily have right of entry if it is not spelled out in
the purchase contract. Occupants might not welcome unex-
pected visits, as they may not even be aware that the prop-
erty is being sold. Ask that dogs and other animals on the
site be penned, if possible, as a protective measure. The field
team should also verify with the developer and owner that
no known environmental hazards exist on-site in order to
adequately prepare and protect field personnel.

The consultant should be appropriately dressed for the
visit, anticipating the weather, brambles and dense brush,
mud, standing water, poison ivy, insects, snakes and other
wildlife, and any predetermined environmental conditions.
One of the purposes of the field inspection is to determine
the site’s response to rain and runoff. Therefore, it is advis-
able to schedule at least one visit to the site during or soon
after storms or spring thaws. The field team can observe
ponding, running water, and other surface conditions that
otherwise may not be visible.

Upon arriving, the consultant should drive the bound-
aries of the site, noting landmarks such as fences, hills,
swales, and curves in the roadway that have previously been
recorded on the base map. These will serve as points of ref-
erence while walking the site and make it easier to record
information about the visit. A systematic walking tour of the
site should be planned, taking care to include critical natural
and man-made features that were previously noted in the
office review of site information.

On the base map, note and verify those areas that are im-
portant to the development of the site, either as problems or
as opportunities. Outline the apparent boundaries between
different topographical and geological conditions, such as
between improved and unimproved areas, stable and unsta-
ble slope areas, wetlands and dry ground, and wooded areas
and open fields. Visualize property boundaries, particularly
in locations where topography or other circumstances appear
to create difficulties during development. Depending on the
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relationship between the site boundaries and the topogra-
phy, construction in these areas may necessitate the acquisi-
tion of easements for drainage or equipment access across
adjoining properties. Retaining walls may be necessary at
property boundaries if significant grade changes are required.
Areas of interest that should be recorded on base maps
during the field reconnaissance are described as follows:

B Streams, swales, washes, and evidence of confined
running water and intermittent streams, such as unusual
patterns of fallen leaves, vegetation and stones, soil ero-
sion, uprooted or undercut trees, and areas cleared of
leaves.

B Ridges and obvious drainage divides with nearby
running or ponding water at lower elevations, indicating

high water table, springs, and springheads.

B Floodplains, often evidenced by high water marks
on shrubs, tree trunks, and low-hanging branches.

B Ponds, lakes, and other impoundments, trying to
identify the limit of impoundment.

B Evidence of pollution or sedimentation in running
and standing water, from on-site or off-site uses.

B Condition of stream valleys, banks, and shorelines.

B Marshes, swamps, wetlands, bogs, and wet and
soggy areas, noting types of vegetation, areas of matted
leaves, or unusual soil coloration that may suggest fre-
quent or periodic inundation.

B Areas and types of vegetation, boundaries of wooded
areas, and stands of trees that might serve as buffers
against adjoining properties, protected species, large
trees, and other specimen trees or mature ornamental
landscape materials that may be preserved, either in
place or transplanted for subsequent reuse in the devel-
opment.

B Presence of fish and wildlife and evidence of animal
habitats, such as beaver dams and eagle aeries that must
be considered and protected, or that may even preclude
development of the property.

B (Cliffs and other unusual landforms indigenous to
certain areas of the country, such as coastal and Great
Lakes dunes and sinkholes.

B Areas of steep slopes, noting vegetative cover.

B Evidence and sources of erosion and slope instability,
such as leaning trees, poles, fences, broken pavement at
the top of a slope, softness at the toe of a slope, sharp
vertical drops suggesting landslides, and other signs of
previous slope movement; exposed soil colors.

B Locations where, based on visual inspection and soil
map data, additional subsurface explorations (e.g., auger
boring, test pits) will be necessary.

B Evidence of strong prevailing winds, such as dis-
torted plant and tree growth.

B Existing pilings and retaining walls.

B On waterfront property, piers, moorings, and other

marine uses, and access points to the edge of the water.

Observe conditions and uses of adjoining and opposing
shorelines, maritime activity, and information concern-

ing water quality, depth, and bottom configuration.

B Rock outcroppings, which may create problems in
site excavation for roads, utility trenching, well and sep-
tic system suitability, and foundations. Consider their
possible use as aesthetic features and points of interest to
enhance the development’s market appeal. It may be
possible to stockpile stone and rock for subsequent use
in erosion and sediment control or for landscape mater-
ial.

B Condition, size, and location of culverts, outfall
channels, and any existing drainage pipes and swales.

B Location, use, and structural condition of buildings,
paved areas, abandoned wells, and other man-made fea-
tures on the site, and whether or not they are to be pre-
served; evidence of flood damage, earth settlement, and
movement in walls and foundations.

B Evidence of cemeteries, grave sites, burial grounds,
archaeological and historic sites, battlefields, old founda-
tions, and other unusual or unexpected existing or prior
land uses on-site that could limit development potential,
incite community opposition, or delay project approval.

B Evidence of trespass and community use of the
property, such as footpaths, dirt bike trails, picnic areas,
and sports fields, which may be an indication of poten-
tial community opposition to the development.

B Interesting views within and from the site; areas that
might be cleared to enhance views and views from
adjoining properties onto and over the site.

B Character, condition, and use of adjacent property,
and proximity of neighbors and site improvements.
Record evidence of access easements and encroachment
of fences and structures.

B Current construction activities on or near the site.

B Evidence of noise, smoke, dust, odors, light intru-
sion, or other activities from sources within the site or
nearby uses, such as from industry, highways, railroad
crossings, racetracks, hospitals, fire and rescue stations,
schools, commercial areas, airports, landfills, sewer
lines, or sewage treatment plants. These could affect the
site’s value or market appeal. Prevailing winds should be
considered, evaluating their impact. Noise walls, land-
scape barriers, or special construction techniques and
materials may be employed to mitigate a potential nui-
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sance. Evidence of significant trash, debris, chemical or
oil dumping, burial and storage. Evidence of unusual
odors that may suggest natural decay, sensitive environ-
mental features, or ground contamination.

B Sight distances at curves and hills adjacent to the
property and probable entrances.

B Traffic congestion on adjoining roads and nearby
intersections.

B Condition of surrounding roads and pavement,
including paving and shoulder stability and widths,
roadside swales, curbs and gutters, and location of

nearby and opposing driveways.

B Locations of overhead utility and power transmis-
sion lines.

B Manholes, standpipes, vent pipes, signs, and other
evidence of underground tanks, sewers, and transmis-
sion pipes. An isolated area with poor vegetation, in
contrast to its surroundings, may be indicative of sub-
surface materials.

B Possible locations of individual and clusters of build-
ings, internal roadways, and open-space areas, trying to
visualize development of the site. Record existing and
potential means of access to areas separated by deep
swales and ravines.

Depending on the size and scope of the project, several
individuals may be required to walk the site. In addition, it
may be necessary to revisit the site with other professionals
whose expertise is indicated by the findings or local require-
ments. Further analysis may be required where preliminary
investigations show the presence of unusual soils or wetland
areas. Additional site visits will be needed if the project
moves beyond the feasibility study. Therefore, as thorough
an inventory as possible at this phase will simplify later
work. However, this must be balanced with efforts to control
costs at this phase. These costs must be controlled because of
the possibility of project abandonment.

During the site visit, extensive photographs should be
taken. The location and direction of each photo should be
noted on the base map for reference in the office. These
should include photographs of important views and signifi-
cant features. A series of panoramic shots taken from the
property boundaries is useful for setting points of reference.
Including people or other items of known size helps estab-
lish height, depth, and width of features being photographed.
As in all photography, lighting and shadows are important
for adding dimension. Photographs serve as valuable re-
minders when the site inspection is studied back in the
office. In addition, photographs assist other members of the
development team who were not present in the field. Video-
taping the site visit provides a useful reference, allowing for
more interactive commentary about site features. It also
provides a clear record of site conditions prior to develop-

ment. This is useful for comparison to conditions during and
after construction if legal or procedural conflicts arise. Fig-
ure 5.3 shows how site photographs can be referenced to the

property.
Site Analysis Mapping and Report

Data from the site visit must be compared to other recorded
data. Any inconsistencies should be resolved to verify true
field conditions. Of particular importance are discrepancies
in property boundaries and topography. The consultant
should transfer information to a clean base map, which will
be used to report the results of the study to the developer. In
addition, the map becomes an important tool in performing
yield studies and beginning the design process should the
project advance to that phase.

The relationship to the site of existing roadways, utilities,
and other facilities should be shown. Site constraints should
be noted and labeled, using shading, heavy outline, and
other techniques to identify areas of the site that are totally
unusable or usable with significant corrections. These include
floodplain areas, unstable or erodible soils, or soils of poor
bearing capacity, steep slopes, wetlands, and other environ-
mentally sensitive areas that local state and federal regula-
tions accord special treatment. Area measurements of these
encumbrances are recorded on both the map and in tabular
form in the report.

The map should indicate those facilities and improve-
ments that will be necessary, because of function, industry
practice, or government regulation, to develop the site.
These include probable vehicular access points, along with
an assessment of improvements to public roads that will be
needed to facilitate safe, convenient access. A consultant
experienced with community policies will know whether
site development will require turning lanes, acceleration or
deceleration lanes, medians, or traffic control devices. Even
if not required, the consultant should be familiar with expec-
tations of consumers and community residents. The map
should note dedications and reservations that the governing
body will require in conjunction with development. Con-
nections and required improvements to public utilities
should also be indicated. The map should provide notations
concerning site setback and buffer requirements along prop-
erty boundaries.

Along with these site constraints, the map should reflect
significant site opportunities. These should stress references
to the recommendations and guidance of the community’s
comprehensive plan, an indication of the issues that the
development program must resolve. The map should sug-
gest potential amenities that will facilitate development and
enhance project marketing. Important views, stands of trees
at property boundaries, and similar characteristics should be
highlighted.

Site data is also compiled in report form. The report must
be well organized to present each category of information
studied by the consultant. Sources of information should
be clearly stated, including public officials who have been
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| Refuse Site 10 - Wooden Fencing, Limbs
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#5; (b) refuse site #7; (c) refuse site #9.

interviewed during the feasibility study. The consultant
should attach copies of the comprehensive plan or zoning
ordinance language that have unique and direct bearing on
the project. The consultant should identify items for which
administrative waivers appear appropriate and likely to be
granted.

Limitations on the reliability and scope of the information
should be noted. Any opinions of the consultant included in
the report should be clearly identified as such. In addition,
the report’s findings should be qualified as being preliminary
only, withholding any guarantees about potential problems
that could not have been identified because of the scope or
depth of study. The report will be used by the developer to
determine future actions concerning the property.

The report should clearly identify qualifications to its
conclusions. Sources and timeliness of information, limita-
tions imposed by time and resources, and lack of applicabil-

ity to subsequent projects should be firmly established. The
report will likely serve as a reference document in further
negotiations with the landowner and lender. If the developer
concludes that development is feasible, the documentation
is useful for those engaged to perform subsequent analysis
and design. In addition, the report serves as documentation
of the consultants findings, useful in case of subsequent
claims of error or omission.

Yield Study

A yield study is often performed at this stage, upon request
of the developer, to determine the probable intensity of
development for the property. By knowing the total develop-
ment potential that can be achieved on a site, the developer
can determine whether per-unit costs are within an accept-
able range for local market conditions. The study will also be
used as a guideline during the conceptual layout stage to
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FIGURE 5.3 (Continued)

determine whether the land is being used to its greatest
efficiency.

The simplest approach to a yield study is to apply maxi-
mum densities to the project area. Density of development is
simply the number of new dwelling units permitted per acre
of available land for residential-type development or new
building area per acre of land for nonresidential develop-
ment. For nonresidential development, the density is often
referred to as floor area ratio or building coverage and specified

as a percentage of land area. The yield study first subtracts all
“uncountable” land from the gross (total) land area, to arrive
at the net site area suitable for density calculation. Note the
distinction between “uncountable” and “unbuildable” land.
The former accounts for acreage not eligible for density cal-
culation as defined by the local zoning ordinance. The latter
is land that incorporates certain physical characteristics that
cannot be corrected and that make construction impossible
or impractical. For instance, most local subdivision regula-
tions provide that floodplain land may not be built upon;
some require that it be dedicated to public use. However,
zoning ordinances in many of these same communities may
grant the developer density credit for a portion of the land in
floodplain. The uncountable land therefore may constitute
only a percentage of the acreage to be set aside. Again,
depending on local ordinance, land required for abutting
street right-of-way widening or land area with terrain in
excess of certain gradients may be excluded as uncountable
land in calculating the potential yield of given acreage.
Unbuildable land may include portions of a site character-
ized by unsuitable soils, underlying bedrock conditions, or
excessive slopes, whereby simple construction economics
warrant it unbuildable although the land may be eligible for
density calculation from the standpoint of the local zoning
ordinance.

For example, assuming a permitted density of four units
per acre, a 10-acre property with 1 acre in required road
right-of-way widening and 2.5 acres of floodplain may be
projected to yield 26 lots in a jurisdiction that precludes
right-of-way and floodplain from density calculations [(10
acres — 3.5 acres) X 4 units/acre = 26 units]. In this case, the
uncountable area constitutes 3.5 acres of the 10-acre parcel.
A like-size parcel with the same uncountable land area but
also containing 3 acres of significant rock outcrops and
slopes in excess of 30 percent (i.e., unbuildable area), while
technically entitled to the same 26 lots, would, on average,
require smaller lots or a different unit type to achieve a com-
parable yield.

In the case of residential land, the resulting net area is
multiplied by the density allowed in the regulations for the
proposed zoning district. For nonresidential land, total
building area is derived by multiplying the countable area by
the floor area ratio or building coverage permitted in the
district.

The number of units derived by this method usually
establishes the high end of the probable yield range. It does
not account for open space, subdivision streets, stormwater
management facilities, area required for off-street parking for
nonresidential development, or other components of a
development that occupy land to the exclusion of other uses.
Other factors affect the achievement of full development
potential. For instance, this approach does not reflect the
practical difficulties of accommodating units precluded from
unbuildable land. Characteristics of parcel size, shape, and
topography also limit the number of lots or the area of
new building that can be achieved. Small, irregularly shaped
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parcels are difficult to develop efficiently; hilly terrain also
limits opportunities to maximize development potential with-
out extensive, and expensive, clearing and grading.

A more accurate reflection of a residential site yields
results by determining the total buildable area of a tract. This
calculation is then adjusted to account for land that will be
used for streets and other public dedication or lost to inher-
ent inefficiencies in layout. An adjustment factor of 20 per-
cent is reasonable. The resulting area is then divided by the
lot size either allowed in the zoning district (which may be
specified as a minimum or minimum average) or required by
the builder (in order to accommodate the product), to arrive
at probable yield. Table 5.1 is useful as a rule of thumb for
estimating site yield per acre for a single-family detached
development.

For greatest accuracy, and for non-single-family or non-
residential projects, a series of trial sketches prepared on an
overlay of the base map is often the best approach to a yield
study. This is especially important for residential projects
where alternative development techniques such as clustering
or transfer of development rights are possible or desirable.

Cluster development allows for reductions in lot size
while maintaining the density permitted by the property’s
zoning. The area removed from lot development is typically
preserved as open space for passive or active recreation.
Quick calculation and rule-of-thumb methods assume that a
conventional subdivision layout is proposed. If the local
subdivision (or zoning) regulations have provisions for clus-
ter development, a trial sketch is needed to estimate project
yield. Using cluster methods, greater flexibility in street and

TABLE 5.1

Estimating Single-Family

Site Yield
CONVENTIONAL SUBDIVISION LAYOUT

AVERAGE LOT SIZE

AVERAGE YIELD (LOTS PER

(F1?) BUILDABLE ACRE)
6,000-8,000 45
8,000-10,000 3.5
10,000-12,500 3.0
12,500-15,000 2.7
15,000-20,000 2.3
20,000-25,000 15
25,000-30,000 1.2
30,000-40,000 09
40,000-50,000 0.7

Reproduced with permission from J. Dechiara and L. Koppelman. 1978. Site
Planning Standards. New York: McGraw-Hill.

lot layout can be achieved. This technique encourages the
developer to avoid and preserve sensitive and other unbuild-
able areas while acknowledging that those areas are a part
of the parcel and project. Using cluster provisions of the zon-
ing or subdivision regulations, the site layout can often
approach full yield while minimizing the construction of
new infrastructure such as roads and utilities. Cluster allows
for the recapture of units that otherwise might be lost due to
unbuildable land or unusual configuration. And in some
instances, local zoning regulations may even allow for a
slight increase in permitted density if cluster provisions are
utilized in the design of the project.

Transfer of development rights (TDR) is a realty transfer
mechanism permitting landowners in areas targeted for
preservation (sending areas) to separate the development
rights of their property from the property itself and sell
them, in the form of credits, to developers in receiving areas
who then receive density bonuses for credit purchases (addi-
tional information on TDRs is included in Chapter 7). The
TDR regulations will specify the allocated density bonus for
each development credit purchased and the monetary cost
for each credit. The TDR program may be isolated to indi-
vidual municipalities or it may span regional areas such as
the New Jersey Pinelands Preserve, where, for example, the
purchase of 0.25 Pineland Development Credits allows an
additional one unit to be included in the development of a
parcel within specified Regional Growth Areas of the pre-
serve. Although the purchase of development credits is an
option open to developers for increases in density, the cost is
market driven and currently ranges between $60,000 and
$160,000 per full Pineland Development Credit ($15,000 to
$40,000 per 0.25 credit). Several trial sketches may be nec-
essary to determine whether the additional units gained will
offset the cost of the credit(s) purchased.

For nonresidential development, yield of new building
area not only is dependent on the permitted floor area ratio
or building coverage, but is highly dependent on require-
ments for off-street parking. Local zoning regulations typi-
cally specify the size and number of parking stalls required
for differing nonresidential uses, with more intense uses
such as office, retail, or service establishments needing more
stalls. Conversely, uses such as warehouses and industrial
facilities are generally less intense and require fewer stalls.
The requirements for off-street parking are typically desig-
nated per square foot of nonresidential building space,
although other methods such as “per seat” or “per employee”
may also be encountered. Since the number of parking stalls
required is directly proportional to the amount of building
area or the intensity of the development proposed, several
trial sketches may be necessary to find a balance on-site that
yields the maximum new building area while providing the
requisite amount of parking and area for other design ele-
ments (stormwater management basins, landscape buffers,
loading areas, etc.).

Trial layouts are time consuming, and the time available
during the developer’s feasibility option phase may be insuf-
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ficient. Described fully in Chapter 11, site design, or layout,
is an iterative process. However, considering a site’s physical,
locational, economic, and regulatory characteristics provides
the developer with the most realistic assessment of a parcel’s
value and potential. The opportunity to consider several lay-
outs offers an early indication of the type and form of devel-
opment possible. When coupled with an early estimation of
potential development costs and an evaluation of the likeli-
hood of project approval, inclusion of trial layouts in the fea-
sibility study is an important tool.

Estimating project yield by any method requires skills
and confidence that evolve only through experience. With-
out that experience, both with project design and with local
regulatory involvement, unrealistic estimations can result
and be misleading to the developer. False estimations, at
either extreme, can result in financial loss or lost opportu-
nity. Therefore, the consultant must avoid the temptation to
use shortcuts and conjecture. If the yield study is not within
the scope of the services agreement with the developer, one
should not be performed. In addition, site yield varies with
the ability of the development team, the resources of the
developer, and the market demand for a product to accom-
modate difficult site conditions. Thus, any yield study that is
performed should be reflected as a range of units or area of
new building space, specifying conditions that must be over-
come during project implementation.

Because of the important role that construction costs play
in project feasibility, and the impact of environmental and
procedural regulation on those costs, a land development
consultant should have a general understanding of construc-
tion economics. The final price of units should be weighed
against the cost of acquisition, engineering, and construc-
tion. There are always several alternatives for developing the
site and certain trade-offs are available. The assessment of
these trade-offs requires knowledge of relative costs. In addi-
tion, certain characteristics of development projects affect
market absorption, the rate at which units are sold or leased,
and the period within which the developer recoups the
investment. The developer bases the decision to continue or
abandon the project on an estimation of costs to correct site
problems. The cost analysis performed at this time will be
general because of the nature of the information researched.
However, it should be sufficiently detailed to enable the
developer to make a well-educated decision.

The developer anticipates a certain intensity of develop-
ment in order to recover costs and earn a profit. These costs
include those for land acquisition and project engineering,
hard construction costs for public facilities and the build-
ing product, fees, and interest-carrying charges for the land
throughout the project. Using proprietary formulas that cor-
relate investment, demand, preference, and return, the devel-
oper can evaluate finished costs, project unit size, and price
range in order to recover these costs. If the projected selling
price needed to recover cost is out of line with either market
demand or affordability, then reevaluation of the project is
needed.

If the developer concludes that the project is economi-
cally viable, he or she may elect to proceed with the devel-
opment application process. The information assembled in
the feasibility study is an important foundation on which to
build subsequent investigation. Having identified issues for
further analysis enables the consultant to assemble a team
of development specialists whose expertise is specifically
geared to solving problems essential to project design. Fur-
ther, the consultant can develop an appropriate project work
program and budget based on a clear understanding of the
design requirements and an informed estimate of the labor
and resources needed to resolve the issues and procure plan
approval.

An Alternative Study Approach

Generally, it is not possible to conduct the depth and detail of
analysis just described. Time constraints are frequently
imposed by the dynamics of the real estate marketplace and
the competitive nature of the land development industry.
Decisions to move ahead must be made quickly during short
purchase option periods in order to take advantage of favor-
able land prices or other conditions. Monetary constraints
are always a factor in land development, where financial gain
is likely to be several years off and cost containment is
always an essential consideration. The studies described rep-
resent a considerable expenditure of funds, an up-front
expense that may be incurred several times in the analysis of
various sites and projects.

To provide the broadest range of services to the land
developer, the land design team must learn to develop an
abbreviated approach for an engineering feasibility study.
Such an approach would examine the essential factors
related to the development potential for a parcel of land
including (at a minimum) the following;

B Identification of proper zoning or the ability to rezone

B Location and adequacy of utilities and essential
services

B Access

B Topography, soils, and environmental and sensitive
features—that is, defining the usable area

B Yield study to determine the amount of new units or
building area possible

B Site visit

Throughout the analysis, the development team seeks to
identify elements of concern, either physical or political, that
suggest the land is unsuitable or that a project is not practi-
cal. The experienced consultant begins each new study
with a prioritized list of items in the investigation. Through
experience and frequent involvement with local land use
processes and decision makers, it becomes possible to deter-
mine early in each study when the investigation should be
terminated. Each consultant arrives at a level of expertise, or
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a comfort level, that allows relatively educated snap judg-
ments to be made. Regardless of whether the developer then
moves ahead with a particular project or abandons it, the
analysis can be viewed as a justifiable expense.

Site Selection Study

Occasionally there may be several sites available with the
potential to fit the development program. In such cases some
process needs to be used to compare and contrast the phys-
ical and regulatory factors that affect the development pro-
gram for each of the properties. This process, a site selection
study, determines which property, if any, is best suited to the
client’s development program. In order to present the infor-
mation and data collected in a fashion that allows the client
to evaluate different sites without bias, a standardized narra-
tive and graphic format needs to be developed. The site selec-
tion study involves an engineering feasibility study for each
property. However, the information contained in the site
selection study must be obtained in a consistent manner in
order to compare the properties equally.

To determine the development opportunities and con-
straints associated with each property, the following site-
related issues need to be reviewed:

B Property location and ownership

B Existing land use, current zoning, and master plan
for the property

B Physiographic and environmental characteristics

B Order-of-magnitude development costs

Information is obtained in a similar fashion as in an engi-
neering feasibility study for a single site: desktop review of
private entity and government (federal, state, and local) re-
sources, review of public records (either hard copies or
online), site visit, relevant interviews, and other research.
This information-gathering process is carried out systemati-
cally for each site in the study in order to establish consistent
metrics by which to compare.

As in any engineering feasibility study, but most critically
in the site selection study, the elements that are most im-
portant to the client’s program need to be identified and
prioritized. While many criteria have an equal weight in
importance, often the land use criteria is the first reviewed.
Zoning is a major factor in whether the program can be
located on the property. Consideration must be given to the
time necessary to amend the land use map or rezone the
property if the intended use is not permitted by right. This is
documented and presented to the client as the first piece of
information. The time to amend a comprehensive plan or
rezone a piece of property, as well as the interaction with the
governing body and coordination with the citizens, may
eliminate a site from consideration early in the evaluating
process.

After zoning and land use issues, there are many other
factors that can affect the selection of the site. In some
instances site characteristics can be overcome during the

development of the site. If the soils can be used for the devel-
opment of the site, then grading alone can eliminate slopes,
hills, and valleys to produce a desirable and functional area.
However, this must be weighed against the value of the exist-
ing vegetation and habitat encompassed by the site. Grading
the entire site often destroys stands of vegetation and natural
habitat.

Environmental characteristics of the site also need to be
determined and evaluated against the client’s program. Wet-
lands, floodplains, and Phase 1 environmental assessments
(ESAs) often determine the available area suitable for devel-
opment. When green building certification is a project prior-
ity, the site selection study should specifically evaluate the
common site location credits: Is the site located on prime
farmland, habitat for threatened and endangered species,
parkland, a brownfield? And what is the proximity of the site
to floodplains, wetlands, natural water bodies, transit, and
other developed communities? Much of this information
will be available from the engineering feasibility study, but it
needs to be presented in a consistent manner for compari-
son. A site selection study is one of the few instances where
the land development consultant can help a developer make
an informed decision regarding site location. While site loca-
tion must be prioritized with the other selection criteria,
these are important considerations, beyond just the existing
physical conditions of the site, that affect the value and char-
acter of the ultimate product and should be considered as
part of the decision-making process. A more detailed
description of the specific green building criteria is provided
within the “Environmental Impact Study” section at the con-
clusion of this chapter.

Capacity of the infrastructure is often the most critical
factor influencing the development potential of a site, and
upgrading the infrastructure can be a significant cost to the
client. The major components of the infrastructure are the
utilities and transportation. The availability of water, sewer,
power, and telephone are usually determined in the site fea-
sibility study, but the unique aspects of the client’s program
that entail special utility requirements should be assessed as
a portion of the site selection study. Additional power capa-
bility for computers, dual feeds, telephone expansion, and
security is an element that may need to be considered as part
of the matrix. Again, these factors should be compared on a
site-to-site basis.

The ability to provide adequate access to the site is also a
consideration in any site selection study. Not only does the
existing and proposed road network need to be considered,
but also rail, bus, air, and water or any other means of trans-
portation that might be critical to the client’s program. Such
access may be a part of the overall master transportation
plan for the jurisdiction. While this may provide the im-
provements necessary for the development of the property,
the timing of the improvements is crucial.

Not only are the factors that affect the development of the
site important to the client, but so is the ability of the client’s
program to be flexible and adjust to the site. A rigid site layout
or program could, by itself, eliminate a site from the selection
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process. The engineering feasibility study and associated yield
study present the development potential of the site. A com-
parison between the yield study and the clients program
determines the amount of adjustment, and the ensuing flexi-
bility, required to merge the client’s program to the different
sites. The greater the flexibility in the program, the better the
chance the program can fit a site. As stated earlier in regard to
the engineering feasibility study, the cost to develop the site is
a critical element in the feasibility of the site.

Not only are the development’s construction costs impor-
tant in a site selection study, but so are the relative construc-
tion costs associated with bringing the sites to a comparable
level. If a few additional dollars need to be spent on a site (or
on the infrastructure for a site) that doesn't require rezoning
or any land use time, then this may be less expensive than
the time it would take to go through the planning process.
While the client doesn’t often own the property until it is
zoned and doesn’t have a great carrying cost on the land
loan, rezoning is still a time-consuming process that results
in a lost (or delayed) opportunity to make money on the
project. In some cases the site selection study may establish
a criterion for site availability. Is the site available now or are

TABLE 5.2

there steps and time required before development can begin?
In this case, the only way to make the site immediately avail-
able may be through spending some money to make it
acceptable as an element of review. Money may have to be
spent to improve the access or provide utilities and thus
avoid having to go through the time-consuming rezoning
process.

Once all the data is collected, a value or rank is assigned to
each factor. A matrix can then be used to collectively show the
information and evaluate each property. An example of the
procedure is shown in Tables 5.2 and 5.3. Table 5.2 lists
the criteria pertinent to one particular development program.
The type of shading of the boxes indicates the basic differ-
ences of each item. Each potential tract of land is then evalu-
ated based on the listed criteria. Table 5.3 is a compilation of
the criteria for each alternative site. Selecting the property
best suited for the program is ultimately a business decision
for the client. Each item does not necessarily have equal
weight in importance or priority, and only the client knows
what the relative weight of the items are in terms of his best
interests or situation. The land design consultant supplies the
data for the client to analyze to make the selection.

PLANNING GRITERIA

Criteria and Values for Elements of the Site Selection Study

Existing zone

M Zoned for intended use

P Zoned for nonresidential use
(1 Zoned for agricultural/residential

Adjacent land use

M Adjacent uses office/mixed use

P71 Adjacent uses nonresidential
[ Adjacent uses agricultural/residential

Consistency with comprehensive plans

M Specific use consistent with comprehensive plan

1 General use consistent with comprehensive plan
(1 Use not consistent with comprehensive plan

SITE GHARACTERISTICS

Topography M Relatively flat site <5%
P Moderate slope constraints 5—15%
(1 Significant slope constraints >15%
Drainage M Single drainage shed

1 Several drainage sheds
[0 Numerous drainage sheds

Soils/Substances

B Minimum grading/excavation problems anticipated

P Moderate grading/excavation problems anticipated
(1 Significant grading/excavation problems anticipated

Vegetation

M Significant native vegetation for landscape buffer/character

P Moderate native vegetation for landscape buffer/character
(1 No native vegetation for landscape buffer/character

Structures

B No existing on-site structures

W1 Existing structures of marginal value/concern
[ Existing structures of significant value/concern

(Continued)
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TABLE 5.2 Criteria and Values for Elements of the Site Selection Study (Continued)

ENVIRONMENTAL CHARACTERISTICS

Wetlands W Minimum wetlands constraints (approx. less than 1 acre of care area)
P Moderate wetlands constraints (approx. between 1 and 10 acres of care area)
(1 Significant wetlands constraints (approx. more than 10 acres of care area)
Floodplain M No floodplain
1 Floodplain but no impact on care development area
(1 Floodplain within care development area

INFRASTRUCTURE—UTILITIES

Power Water supply Sanitary sewer M Available capacity on-site or immediate proximity
Communications Natural gas} P71 Available in general vicinity
(] Capacity not available in general vicinity

INFRASTRUCTURE—TRANSPORTATION

Existing roads W Two or more existing roads available to access/egress site and major
regional arterial/freeway in close proximity
P71 Two or more existing roads available to access/egress site
[J One existing road available to access/egress site
Site access @ No encumbrances to two points of access/egress
P! Limited encumbrances to two points of access/egress
[ Both access/egress points significantly encumbered
Proposed roads W Multiple master planned or existing roads adjacent to core development area
and regional arterial/freeway in close proximity
P71 Two master planned roads or existing road adjacent to care development area
(1 One master planned road or existing road adjacent to care development area
Mass transit M Rail and bus available
1 Bus available
1 No mass transit available
Rail M Rail line immediately adjacent to site
1 Rail line in general vicinity
(1 No rail line in general vicinity
Flight paths M No flight path near site
1 Flight path near site flight altitude restrictions
[ Flight path nearby and low altitude

ProGrAM FiT
M Program fits/additional acreage provides location flexibility
1 Program fits/limited location flexibility
(1 Program does not fit

R.0.M.* Costs

M Excessive or unusual cases
1 Ranking 1 through 9, low cost to high cost
[0 N/A—nonapplicable

*Rough order of magnitude
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TABLE 5.3 Matrix Comparison of Properties

ALTERNATE SITES
CRITERIA A B C D E F G H |
Planning criteria
Existing zoning 4 4 4 4 4 [ | O O O
Adjacent land use [ | | [ | | 4] | 4 O O v
Consistency with comprehensive plans 4 | | 4 O O [ | O O | 4

Site characteristics

Topography | 4 4 4 [ | [ | [ | O [ |
Drainage 4 O 4 4 [ | [ | [ 4 [ 4 | 4
Soils/subsurface 4 [ 4 [ 4 O 4] [ 4 [ ] O [ |
Vegetation O [ | | 4 [ | [ | | 4 | 4 | 4 v
Structure 4 O O |4 4 4 4] 4 4
Environmental characteristics
Wetlands [ 4 | 4 | 4 | 4 [ | [ 4 [ | [ 4 [ |
Floodplain [ 4 | 4 O | 4 O [ | [ 4] O [ 4
Infrastructure—utilities
Power 4 [ | 4 ] 4 ] ] Ol 4
Water supply [ | [ | [ | | 4 4 [ | O O 4
Sanitary sewer [ | [ 4 [ 4 [ 4 4] [ ] O O 4]
Communications 4 [ 4 [ 4 [ 4 4] O O [ 4 4]
Natural gas [ | [ | [ | O O [ | O [ | O
Infrastructure—transportation
Existing roads | | | O v | O [ 4 4
Site access [ | [ | [ | [ | [ | [ | 4] O [ |
Proposed roads [ | [ | [ | [ 4 [ 4 [ | O O O
Mass transit O O O O O O O O |
Rail ] Ol Ol Ol ] U ] U [ |
Flight paths v 4 O 4 O | [ | O O
Program fit [ | [ | O 4 [ | [ | [ | [ | [ |
R.0.M.* costs (ranked; #1 = lowest cost) 3 4 N/A 6 1 5 7 8 2

*Rough order of magnitude.

OTHER IMPACT STUDIES

Other studies may be required by the local governing body
to determine the impact of the proposed development on the
community, environment, or public infrastructure. These
typically are performed after the proposed use and develop-
ment plan has progressed toward its final stages. However, in
many cases, the outputs from these studies are considered
during development applications to determine the appropri-
ateness of the use or intensity. Often, they are used to deter-
mine appropriate dedications or improvements, assessment
of impact, or similar fees or to set a timetable for the staging
of development.

Land development specialists other than the design con-
sultants often perform these studies. However, they are men-

tioned here because many of the data inputs collected for the
feasibility study are used in subsequent analysis. In addition,
the outcome of these studies could affect project feasibility
and further design efforts. This is especially true where
known constraints in public systems or issues of community
priority may have direct bearing on the use and yield of
development sites.

Traffic Impact Study

Traffic studies often are required as part of the submittal
package for a rezoning or special exception application.
They serve two primary purposes. The first is to identify
potential impacts of the proposal on the transportation sys-
tem in the general area of the development. Second, the
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study looks specifically at potential impacts on roads and
intersections in the immediate vicinity of the project. In
communities that assess impact fees on development or
operate under an adequate public facilities ordinance, a traf-
fic study may be required for subdivision and building per-
mit approval as well.

In addition to its review in consideration of project
approval, the results of the traffic study serve to indicate sys-
tem improvements to mitigate project impact. For instance,
the need for additional right-of-way for road widening or
turn lanes may be a consequence of the study. This may
affect project yield by encumbering otherwise developable
land. The local governing body also may use the study to
support operating restrictions on certain uses to increase the
efficiency of the existing system.

The traffic study consists of four basic elements:

1. System capacity and level of service analysis

2. Background traffic assessment, an analysis of exist-
ing traffic that also considers traffic generated by pend-
ing projects and potential projects for which rezoning
approval is not required

3. Projected traffic generation for the proposed devel-
opment, including probable origins or destinations and
modes of transportation

4. Analysis of adjoining roads and nearby intersections
to determine need for right-of-way or pavement widen-
ing, turn lane improvements, and traffic control signs or
signalization

Depending on the nature of the project, its location rela-
tive to the transportation network, and other factors, a traf-
fic study would include data such as current daily traffic
volumes, existing peak-hour turning volumes, estimated site
traffic generation, directional distribution of site traffic, esti-
mated trip generation for nonsite development, estimated
total future traffic, and projected levels of service. Part of the
street design, such as number of lanes, turn lanes, and inter-
section control, would be based on this data. Figure 5.4 is an
example from a traffic study showing the impact of a new
project on the traffic.

The traffic study typically projects the volume for four
types of traffic:

1. Existing traffic: Volume of traffic vehicles that are
using the road prior to improvements and modifications.

2. Future background traffic: Increase in traffic expected
to occur at the time of development (not including traf-
fic generated by new development).

3. Site traffic: Traffic explicitly generated by new devel-
opment project.

4. Total future traffic: Sum of the future background
traffic and site traffic.

Traffic volume is a result of traffic demand. Land use,
socioeconomic conditions, and the amount and type of
available transportation affect travel demand. Land use dic-
tates the location and intensity of the activity, and socioeco-
nomic factors determine the magnitude and extent of
population activity. The two factors are integral components
in the development of trip generation models.

Trip generation models predict how many trips each
activity produces and the origin and destination of such
trips. Forecasting travel demand with elaborate trip genera-
tion models or with tables, such as Table 5.4, depends on the
level of detail required for the study. The travel demand
analysis is a key element of transportation planning, whether
for long-range wide-area comprehensive plans or for short-
range plans for a traffic corridor or specific project.

Methods used for estimating traffic volumes on local and
collector residential streets may be different than those used
for streets higher in the functional hierarchy or for commer-
cial/industrial projects. Whereas the higher-order streets
require detailed traffic analysis and future traffic volume pro-
jections, volumes on residential streets are typically based on
averages of vehicle trips per type of dwelling unit. Table 5.4
provides estimates on the number of trips generated for var-
ious land uses.

The trip rates shown in Table 5.4 are trip-ends. A trip-end
is “a single or one direction vehicle movement with either
the origin or destination (exiting or entering) inside a study
site.” For example, a person leaving home for work and
returning later in the day constitutes two trip-ends for that
dwelling unit. The Trip Generation manual contains trip rates
for nearly every type of land use. Readers should refer to this
manual to estimate trip generation in more specific detail.

Two parameters frequently referred to in the design of
major roads are the average daily traffic (ADT) and design
hourly volume (DHV). The ADT is the traffic volume counted
over a number of 24-hour periods divided by the number of
24-hour periods. The ADT is a parameter used to measure
and evaluate existing traffic flow and plan for future roads.
ADT volumes do not reflect the specific variation in volumes
during peak hours. Design for the expected greatest peak
volume would not be cost effective. Therefore a cost-effective
design must be one based on a traffic volume that may be
only occasionally exceeded.

The DHYV is the projected hourly volume used for set-
ting the geometric design. It provides a base to account for
change in demand on a roadway over a projected design
period. Data collected from rural arterial streets for a wide
range of traffic volumes over a wide geographic area has
shown that there are approximately 30 hours in a year when
the road carries the highest hourly volume (HV). The traffic
volume for the remaining hours of the year is nearly uniform
relative to the 30 highest hours. Based on these results the
thirtieth highest hourly volume for the projected design year

2Trip Generation, 5th ed. 1991. Washington, DC: Institute of Transportation Engineers.
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TABLE 5.4 Weekday Vehicle Trip Generation for Selected Land Uses (given as trip-ends)
Single-family detached 9.6/DU
Residential planned unit development 7.5/DU
Residential condominium/town house 5.9/DU
Apartment 6.7/DU
Mobile home park 5.0/DU
General office building 11.0/1000 ft?

Shopping center (excluding Christmas season) 42.9/1000 ft?

Business park 12.8/1000 ft?

Industrial park per employege 3.3/employee
County park 3.0/acre

(Compiled from ITE's Trip Generation, 7th ed.)

is determined as the DHV. That is to say that the projected
hourly volume of traffic will be greater than the DHV only 29
hours in the year. In urban areas the thirtieth HV is typically
selected as the DHV as a general rule. However, unique land
use and other special situations such as major seasonal recre-
ation areas may warrant deviations from this general rule. In
many instances the DHYV is taken as a percentage of the ADT.
On urban highways the DHV is normally between 8 percent
and 12 percent of the ADT.

Traffic volumes are necessary to determine the impact a
development project has on existing streets. New develop-
ment generates more traffic and consequently may alter
prevailing traffic patterns. Traffic volumes fluctuate daily
and seasonally depending on the area served by the street.
Major corridors serving commercial and business areas
have peak volumes in morning and late afternoons. Retail
areas have peak volumes on weekends and evenings, espe-
cially during holidays. Many local agencies require off-site
construction or financial contributions to alleviate the im-
pact of development on nearby collector and arterial streets.
Transportation impact studies for various types of land
development projects above a certain size, when required,
are normally performed by traffic engineering consultants.

Community Impact Study

In communities experiencing significant growth, local regu-
lations may require analysis of the potential impacts new
development may have on the entire community. Focus on
anticipated population growth, available capacity of exist-
ing utilities, adequacy of municipal facilities and services,
and demand on schools is typically required. Demonstra-
tion that existing public facilities such as community cen-
ters and libraries and municipal services such as police and
fire protection, emergency response, hospital and health

care, solid waste disposal, and public works will be able to
accommodate the increase in population generated by new
development is necessary. Otherwise, the developer may be
required to provide monetary contributions to the munici-
pality for improvements to those facilities and services
adversely impacted. In some instances, the developer may
even be required to fund and construct new facilities or pro-
vide improvements to existing facilities to accommodate the
new demands.

In most municipalities where schools are directly funded
from local property taxes, potential overcrowding in class-
rooms is of the most importance. The ability to develop a site
may often be jeopardized where project approval depends
on available capacity within the local school system or the
magnitude of the additional tax burden generated by the
increase in the number of pupils. The development applica-
tion may include requirements for a pupil generation study
to be performed by the development team. This examines
the impact on the public school system by the new devel-
opment. Through the analysis, the developer may be able
to demonstrate that because of characteristics peculiar to
the project, demand for available capacity may be less than
anticipated. Many communities recognize that factors such
as housing type and bedroom count have direct correlation
to the number of school-age students who will occupy a
development. In addition, developments geared to older
single-person households are likely to generate few stu-
dents, even if age restriction is not a factor or is prohibited
by law. Rather than accept standard local housing unit/pupil
ratios, the developer may have the option of surveying sim-
ilar developments in the community. With this study, it
may be possible to demonstrate that the probable impact of
the project on student population is lower than originally
suggested.
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Ficure 5.4 Traffic study—NMerrifield Town Center. (Courtesy of Wells + Associates, Inc., McLean, VA)
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Fiscal Impact Study

A determination as to whether the local municipality can
expect sufficient tax revenue from the project to offset the
costs from the impacts reviewed during preparation of the
community impact study may be necessary. This fiscal im-
pact study is typically required as part of the submittal for
local approval of the project, but it may be commissioned by
the developer prior to full design to evaluate financial
impacts on the affected municipality.

In general, analysis of the fiscal impact of a project begins
by applying the current tax rate within the municipality
(available from public records) to the anticipated cost of new
dwelling units or building area to calculate the total amount
of tax revenue generated. Existing census data is then uti-
lized to project the number of expected residents and pupils
from the development. By applying the total tax revenue
generated to the projected number of residents, the expected
per capita tax revenue from the development is determined.

An evaluation of the actual current per capita costs to
existing residents for municipal and school services is then
performed. This cost is calculated by simply applying the
most current municipal and school budgets, which are avail-
able through public records, to the population estimate from
the latest census data or other available records.

If the expected tax revenue per capita is more than the
actual, then a positive impact from the development has been
demonstrated. For those instances where a negative impact is
calculated, the local municipality may require the developer
to provide contributions for improvements to municipal ser-
vices or even new facilities. Knowing the magnitude of poten-
tial municipal improvement costs during the early stages of
the project is an important factor utilized by the developer in
determining the project’s economic feasibility.

Environmental Impact Study

As referenced in the preceding chapters, significant amounts
of effort and diligence are expended to evaluate and assess
the existing environmental conditions of a site, including the
presence of environmentally sensitive areas, contaminated
areas, threatened and endangered species, prime agricultural
land, and historic/archaeological features. An environmental
impact study’ summarizes the impact the proposed develop-
ment might have on these areas and other areas of concern,
which typically include air quality, surface water and ground
water quality, geology, soils, aesthetics, and noise. Data gath-
ered during the engineering feasibility study can be used in
concert with the information obtained in the environmental
assessment to prepare a thorough study in which the envi-
ronmental impacts are qualified, quantified, and assessed in
terms of avoidance, minimization, and mitigation strategies
and permitting requirements.

%I this chapter, environmental impact study refers to an initial assessment for the pur-
poses of the client’s feasibility decision-making process and does not refer to the more
formal, federally regulated NEPA EIS.

Green Building and Sustainable Design. When consider-
ing the environmental impact of a particular development, it
should be determined during the initial planning stages
whether the project (client) is seeking a third-party green
building certification or if compliance with green building
design guidelines is mandated by federal, state, or local reg-
ulations. Whether a client priority or jurisdictional require-
ment, green building design guidelines are widely accepted
and highly regarded within the land development profession
as sound planning strategies. As such, they should be referred
to throughout the land development process as a design tool,
regardless of the need for third-party certification.

Several organizations currently provide green building
design guidelines and third-party evaluation/certification of
designs in accordance with their respective criteria or rating
system:

B U.S. Green Building Council (USGBC)—Leadership
in Energy and Environmental Design (LEED) Rating Sys-
tems

B National Association of Homebuilders (NAHB)—
Model Green Home Building Guidelines

B Green Building Initiative (GBI)—Green Globes

B National Institute of Building Sciences—Whole
Building Design Guide

B Enterprise Community Partners—Green
Communities

B Building Research Establishment (BRE) Limited—
Environmental Assessment Method (BREEAM)

B New York City—High Performance Infrastructure
Guidelines

The USGBC—LEED program is currently the most com-
mon green building rating system and as such is discussed in
more detail throughout this text. The USGBC offers several
different green building rating systems covering nearly every
market sector of the land development industry, including
New Construction and Major Renovations (NC), Existing
Buildings (EB), Commercial Interiors (CI), Core and Shell
(CS), and Schools (S). Other programs in pilot form at the
date of this printing include rating systems for Homes,
Neighborhood Development (ND), and Retail—New Con-
struction. Additional rating systems for Healthcare and Lab-
oratories are also in the initial stages of development.
Selection of the appropriate design guidelines and rating sys-
tem is dependent on the type of development proposed,
jurisdictional requirements, and owner/developer priorities.
The land development consultant should be familiar with
the various third-party certifying entities and their rating
systems or guidelines in order to advise clients appropriately
for their specific application.

Each site and building is different, and the green building
guidelines, in their various forms, seek to accommodate this
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uniqueness while still ultimately producing a sustainable
project. To obtain LEED certification, a development must
obtain a minimum amount of points or credits as prescribed
in the applicable rating system in addition to all prerequi-
sites. Additional levels of certification—such as silver, gold,
and platinum, corresponding to increasing levels of sustain-
ability or environmentally friendly design—can be achieved
by accumulating credits above the minimum necessary for
certification.

For residential and general land development as outlined
within this book, the appropriate rating system is that estab-
lished for New Construction and Major Renovations (NC).*
Under the LEED—NC rating system,’ projects are evaluated
on the basis of six major categories: (1) Sustainable Sites, (2)
Water Efficiency, (3) Energy and Atmosphere, (4) Materials
and Resources, (5) Indoor Environmental Quality, and (6)
Innovation and Design. Within each category, credits are
awarded for demonstrating compliance with the criteria
listed. For land development consultants, the focus lies
within the Sustainable Sites (SS) category, where a credit is
received for compliance with each of the following guide-
lines:

Prerequisite: Construction Activity Pollution Prevention
Plan

1 Site Selection
2 Development Density and Community Connectivity
3 Brownfield Redevelopment

4.1 Alternative Transportation: Public Transportation
Access

4.2 Alternative Transportation: Bicycle Storage and
Changing Rooms

4.3 Alternative Transportation: Low Emitting and Fuel
Efficient Vehicles

4.4 Alternative Transportation: Parking Capacity
5.1 Site Development: Protect or Restore Habitat
5.2 Site Development: Maximize Open Space
6.1 Stormwater Design: Quantity Control

6.2 Stormwater Design: Quality Control

7.1 Heat Island Effect: Non-Roof

7.2 Heat Island Effect: Roof

8 Light Pollution Reduction

“In the future, the LEED for Neighborhood Development (ND) system will be most
applicable to the land development consultant, as it deals with community design
development at the same scale as in this book. However, it is still in pilot form and sub-
ject to change. Thus, for purposes of this text, green building discussion will be framed
around the LEED—NC system, particularly the Sustainable Sites category. Note that
every green building rating system has a site component, and many of the metrics are
similar to those of the LEED—NC system.

5The full LEED—NC checklist is included in Appendix G of this text.

Beyond the Sustainable Site category of LEED—NC, the
land development consultant may also influence the credits
within the Water Efficiency section, specifically those credits
related to landscaping (WE 1.1 and 1.2) and wastewater
treatment (WE 2). While the other categories tend to be very
building (architecture) oriented, the land development con-
sultant should still be attuned to these credits, as system
integration is inevitable and must be coordinated. Further,
even the very basic decisions regarding site location, site lay-
out, and building orientation can greatly affect the building
systems and their efficient function. Many projects now have
one, if not more, LEED Accredited Professionals (LEED APs)
as members of the design team in order to facilitate a more
integrated design process including educating team mem-
bers about the credit intents and requirements and docu-
menting the design effort in a manner conducive to
certifying the project.

Knowing the established criteria, determination should
be made by the design team, with input from the client/
developer, of the desired green building design goals for the
project. Care should then be taken during preparation of the
engineering feasibility study and environmental impact
study to include evaluation of the characteristics of the site
that do or do not comply with the criteria of the applicable
rating system and the established goals. A generalized
process for incorporating green building techniques into the
land development design process is shown in Table 5.5.

During engineering feasibility, primary attention should
remain on evaluating the site(s) with respect to the criteria for
Credits 1, 2, 3, and 4.1, as these credits deal solely with exist-
ing site conditions and location. For item 1, Site Selection,
credit is awarded for development that is not located on:

B Prime farmland as defined by the USDA

B Previously undeveloped land whose elevation is
lower than 5 feet above the elevation of the 100-year
floodplain as defined by FEMA

B Land that is specifically identified as habitat for any
species found on the federal or state threatened and
endangered lists

B Land within 100 feet of any wetlands or designated
wetlands buffers

B Previously undeveloped land that is within 50 feet of
a water body that supports or could support fish, recre-
ation, or industrial use consistent with the Clean Water
Act

B Land that is public parkland

Compliance with item 2, Development Density and Com-
munity Connectivity, can be demonstrated by developing a
site within proximity of other developed areas and that is
accessible (by pedestrians) to basic community services.
Item 3, Brownfield Redevelopment, stipulates development
on a site documented as contaminated by a local, state, or
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TABLE 5.5

DESIGN PHASE

Integrating Sustainability into the Land Development Design Process

AcrTion

Feasibility & Site Analysis

Establish Goals, Identify Constraints and Opportunities

Concept Design

Think Big, Innovate and Develop Sustainable Design Strategies

Schematic Design

Refine Goals, Implement Design Strategies, Build Baseline Models

Final Design Integrate and Detail Design Strategies in Construction Plans and Specifications
Plan Approval/Permitting Submitfor Certification, Revise as necessary

Construction Follow Through and Coordinate with contractor
Postconstruction Monitor and Maintain Sustainable Systems; Train/Educate Users

Document

federal agency; item 4.1 requires that the project site be
located within proximity of commuter rail, light rail, subway
station, or public bus lines.

By considering the applicable rating system criteria dur-
ing the initial stages of site planning, such as the engineer-
ing feasibility phase, projects can more easily reach the
desired green building goals by simply selecting sites that
meet all or some of the existing location and condition cri-
teria previously discussed. The design team will also have

the opportunity early on to determine whether some of
the noncompliant characteristics of the selected site can be
overcome by incorporating techniques for sustainable devel-
opment into the project design, thereby gaining credits nec-
essary for achieving the preferred level of certification. The
specific criteria for the Sustainable Sites prerequisite and
credits 4.2 through 8 of the LEED—NC rating system and
methods for compliance with these design-related guidelines
are discussed in subsequent chapters of this book.
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EXAMPLE OF A PRELIMINARY FEASIBILITY STUDY

Preliminary Engineering Feasibility Study
January 1992

TRACT LOCATION

The subject site consists of approximately 30 acres and is located in the Sully District of Fairfax County, Virginia. The
site is identified on the Fairfax County Tax Map as 45-2 ((1)) part of parcel 1. The property is bordered by the Lee-
Jackson Memorial Highway (Route 50) to the south, the Murray Farms Subdivision to the east, the Fairfax County Park-
way (Route 7100) to the northeast, and undeveloped property to the north and west. The mailing address for the subject
site is 12908 Lee-Jackson Memorial Highway, Fairfax, Virginia 22033.

ZONING/COMPREHENSIVE PLAN

The study area is in the UPS Lee-Jackson Planning Sector of the Upper Potomac Planning District in Area III of the Fair-
fax County Comprehensive Plan. The property is currently zoned R-1; low density residential use not to exceed one
dwelling unit per acre. The Comprehensive Plan recommends low to medium residential use at two to three dwelling
units per acre. The Plan further states that “. . . Complete consolidation of Parcels 1, 2, and 3 is a condition for consid-
eration of the high end of the Plan range, three dwelling units per acre.” The portion of the Murray Farms subdivision
located immediately east of the subject parcel and south of the Fairfax County Parkway is planned for a residential use
at one to two dwelling units per acre. The Plan provides an optional density of four to five dwelling units per acre for
this area if all the land is consolidated. Please refer to Attached 1, Zoning Map.

The Fairfax County Zoning Ordinance permits the establishment of golf driving ranges and commercial golf courses in
the R-1 District with the approval of a Group 6 Special Permit by the Board of Zoning Appeals. Included as Appendix
#1 is a copy of a portion of Part 6 of Article 8 of the Zoning Ordinance which specifies the standards for all Group 6 uses
as well as the additional standards applicable to golf courses and golf driving ranges.

The process for a Special Permit application takes approximately 90 days from the date the application is accepted by
Fairfax County. State statute requires action by the Board of Zoning Appeals within 90 days unless the applicant agrees
to a deferral beyond the 90 days period. The timeframe for the actual preparation of the Special Permit Plat will be
dependent upon the receipt of a conceptual design of the facility by your golf course consultant. Once that information
is received, the Plat can be prepared in approximately ten (10) working days.

UTILITY AVAILABILITY

Water: The subject site is located in the Fairfax County Water Authority (FCWA) service area. According to Mr. Don
Hume of FCWA, there are two water mains which could serve the subject site: (1) A 14-inch water main located along
the south side of Route 50, and (2) A 12-inch water main located along the north side of Route 50 approximately 450
feet east of the site. Please refer to Attachment #2, Water Availability Map.

Connecting to the existing 12-inch water main would require boring under the roadway for approximately 200 feet. An
eight-inch water main within a 20-inch casing would be required. The second alternative would require the extension
of a 12-inch water main approximately 1,000 feet from the existing terminus to the subject site. Preliminary calculations
include that either option would cost approximately $50,000 to $55,000.

It appears that no offsite easements would be required with either water service alternative since all connections and
extensions would be within the Virginia Department of Transportation (VDOT) right-of-way.

Mr. Hume stated that further analysis by FCWA will be required in order to confirm exact line size requirements and to
determine which alignment option may best benefit the developer and FCWA.

Sanitary Sewer: The subject site is located in Subshed T-2 of the Cub Run Sanitary Sewer service area. Accord-
ing to Mr. Jerry Jackson of the Fairfax County Department of Public Works (DPW), sanitary sewer service is not readily
available to the site. Although sanitary sewer service is available for the townhouse and garden apartment development
immediately south of Route 50, Mr. Jackson stated that a majority of the subject site is in a different drainage shed and

Reprinted with permission of Westland Golf Inc., Fairfax, VA.
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cannot be sewered by gravity flow to this location. The closest available sewer by gravity flow is a 12-inch line approx-
imately 2,100 feet northwest of the property. Please refer to Attachment #3, Sanitary Sewer Availability Map.

This existing sanitary sewer, which is within the International Town and Country Club property, was designed to
accommodate flows from the subject site at a proposed density of two dwelling units per acre (current Comprehensive
Plan density). Mr. Jackson stated that approximately 12 units of the subject site, which naturally drains south across
Route 50, could be developed so that sewer would be diverted to the northwest. Given the topography of the site, the
diverted sewer system should be able to cross the natural drainage divide at a depth less than the allowable maximum
of 16 feet. Mr. Jackson stated that this would be the alignment preferred by DPW. A 10-foot-wide offsite sanitary sewer
easement would be required from the owners of the adjacent Parcel 3 and the International Town and Country Club in
order to construct the required eight-inch sanitary sewer line.

The Fairfax County Health Department was contacted for information regarding the septic system used for the residence
on the subject property. The Health Department has not approved septic field plans or records for the property. Con-
versations with the owners have determined that the septic field is located in the southwest portion of the property
behind the garage. The system was constructed approximately 25 to 30 years ago.

A preliminary soils study, including test borings and other field observations, was conducted by Soil Tech, Inc. Prelim-
inary findings indicate that there are two areas suitable for conventional septic drain fields: (1) The southwest portion
of the property immediately behind the onsite structures, and (2) the southeast portion of the property near Route 50.
These areas appear to be capable of processing from 600 to 1,800 gallons of waste water per day. This would equate to
a commercial/office establishment with 20 to 60 employees. Additional areas may be suitable for more progressive sys-
tems such as elevated sand mounds. It should be noted that additional studies and Fairfax County Health Department
approval will be required before the drain field locations and types can be finalized.

TRANSPORTATION/ACCESS REQUIREMENTS

The more logical location for access along Route 50 appears to be opposite the median break near the southeast corner
of the subject site. Based upon Fairfax County topography, this location does not appear to present any horizontal or
vertical sight distance problems; however, this location would still need to be approved by the Fairfax County Office of
Transportation (OT) and the Virginia Department of Transportation (VDOT).

Route 50 is designated on the Comprehensive Plan as a six-lane divided facility. According to a spokesperson from OT,
the following transportation improvements would be requested/required for the development of this property:

* Construction of a third through lane for westbound Route 50 or a monetary contribution for construction avoidance,
e Construction of a left-turn lane into the site from eastbound Route 50,
* Construction of a right-turn lane into the site from westbound Route 50, and

» Construction of a service drive along the property’s frontage unless a waiver can be obtained during the zoning
process.

Additional development conditions may be imposed as the special permit application is reviewed by the appropriate
State and County agencies.

It should be noted that Route 50 is currently being improved from Townwood Drive west to Plaza Lane. This construc-
tion is being funded by a developer in conjunction with the expansion of Greenbriar Shopping Center. According to a
spokesperson from VDOT, this project involves the construction of dual left turn lanes for westbound Route 50 into
Majestic Lane, Plaza Lane and the shopping center entrance. Service drive improvements are also being constructed.

SITE CHARACTERISTICS/TOPOGRAPHY

The subject site contains five structures, all of which are located in the southwestern portion of the property. These
structures include:

* A one-story wood-framed residence with basement and attic;
* A wood-framed two-car garage; and

* Three wood-framed out buildings, evidently used for the storage of farm equipment and tools.

93
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The entire property remains relatively clear of mature vegetation; although cedar trees of three to six feet in height are
beginning to overtake a large portion of the property. Overhead electric and telephone lines, which serve the onsite res-
idence, extend along the site’s Route 50 frontage for approximately 400 feet. A concrete drainage ditch also extends
along the site’s Route 50 frontage for approximately 800 feet. This ditch drains into a 48-inch culvert which extends
under Route 50 towards the Grays Point subdivision.

Onsite elevations vary from a high point of approximately 388.2 at the property’s southwest corner to a low point of
approximately 370.0 at the property’s northwest corner where a swale exits the property. Onsite slopes are generally
mild and primarily range from 1% to 10%. A small area of slopes in excess of 15% is located along the northern prop-
erty line. Please refer to Attachment #4, Topography Map.

The property contains three pronounced swales which convey stormwater runoff through the subject site. These swales
are not identified on the U.S. Geological Survey Quadrangle Map (Herndon) as either perennial or intermittent streams;
therefore, minimal water flow is probably only apparent during storm events. However, during the field investigation
conducted January 7, 1992, standing water was apparent in all three swales. For a more detailed discussion of stormwa-
ter runoff and onsite drainage patterns, please refer to the section entitled “Stormwater Management Requirements.”

SOILS

The Fairfax County Soils Survey was reviewed for preliminary geotechnical information. The soils survey indicates that
the subject site is comprised of the following soil types:

Soil Number Soil Name Percentage of Site
1 Mixed Alluvial 1% *
14 Manassas 7% +
67 Penn FSL 41% *
72 Bucks (L) <15 %=
76 Calverton (L) 16% =+
80 Croton 30% *
273 Readington 4% =
Please refer to Attachment #5, Soils Map.
General ratings for development within these soil types can be summarized as follows:
Soil Name Subsurface Drainage Foundation Support Slope Stability Problem Class
Mixed Alluvial Poor Poor Good A
Manassas Marginal Fair Good B
Penn Fair Good Good C
Bucks Good Good Good C
Calverton Marginal Poor Good A
Croton Poor Poor Good A
Readington Marginal Good Good B

A geotechnical engineering report is mandatory for all construction and grading within Group A Soils, i.e. the Mixed
Alluvial, Calverton and Croton soils. Some of the characteristics which are typical of soils within this problem class
include:

* Flooding hazards following storm events,

* Low bearing values for foundation supports,

* High seasonal ground water tables in drainage ways or low-lying areas,

*  Moderate to high shrink-swell potential often having slow to very slow permeability rates, and

* Shallow depth to bedrock.

These soils comprise approximately 47% of the site.
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A geotechnical engineering report may not be required for the Group B Soils if adequate provisions to circumvent soil-
related problems are incorporated into the site plan, or if the location of these soils will not impact the proposed devel-
opment. Onsite soils within this problem class are the Manassas and Readington soils. Some of the characteristics which
are typical of these soils include:

» Low bearing values for foundation supports,
* High seasonal ground water tables in drainage ways or low-lying areas,
* Perched ground water above restrictive soil or rock layers, and

» Shallow depth to bedrock.

These soils comprise approximately 11% of the subject site.

A geotechnical engineering report is usually not required for the Group C Soils as long as construction is in natural soils
and not in controlled fills. Onsite soils within this problem class are the Penn and Bucks soils. Some of the characteris-
tics which are typical of these soils include:

 Shallow depth to bedrock, and

* Slow permeability rates.

These soils comprise approximately 42% of the subject site.

In conclusion, based upon the information reviewed, a geotechnical investigation and report will be required for the
development of the subject site.

WETLANDS/OFFICE INVESTIGATION

An office investigation was conducted to determine the possible existence of wetlands on the subject site. The U.S. Fish
& Wildlife Service National Wetland Inventory (NWI) mapping for this area (Herndon, Virginia—USGS Quad Sheet)
was reviewed and it shows an area of Palustrine Forested Wetlands along Oxlick ranch northwest of the property. Please
refer to Attachment #6, NWI Map. Additional areas of Palustrine Forested Wetlands and Palustrine Open Water Wet-
lands are shown on adjacent properties to the north and west of the subject site.

While the NWI Mapping is generally a reliable source for identifying the most obvious areas of wetlands, it is important
to note that the mapping is compiled from aerial photography and omissions of existing wetlands typically occur. For
this reason, it is essential that other sources of information be utilized to determine the possible existence of additional
wetlands.

As an additional source of information, the Fairfax County Soils Survey was reviewed to determine if any of the onsite
soils exhibit characteristics commonly associated with nontidal wetlands. The presence of these soils, commonly
referred to as Hydric Soils, indicates a high probability of wetlands occurring within a particular area. In this regard, the
Fairfax County Soils Scientist has assigned a Wetlands Probability Index to every soil type that occurs within the County.
Hydric Soils, with the highest probability of supporting wetlands, were assigned an index of one (1). As the index
increases to a maximum value of five (5), the likelihood of wetlands occurring decreases. The Wetland Probability Index
associated with each of the onsite soils can be summarized as follows:

Soil Number Soil Name Wetlands Probability Index Hydric Percentage of Site

1 Mixed Alluvial 1 Yes 1% *

14 Manassas 4 No 7% +

67 Penn 5 No 41% =

72 Bucks (L) 5 No <1% *

76 Calverton (L) 4 No 16% =+

80 Croton 1 Yes 30% %

273 Readington 4 No 4% =

Please refer to Attachment #7, Hydric Soils Map.
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Based upon a countywide average, a Wetlands Probability Index of one (1) suggests that from 80% to 100% of the area
containing Mixed Alluvial and Croton soils may contain wetlands. An index of four (4) suggests that from 5% to 20%
of the area containing Manassas, Calverton and Readington soils may contain wetlands. An index of five (5) suggests
that from 0% to 5% of the area containing the Penn and Bucks soils may contain wetlands. Based upon these probabil-
ities, the total acreage of the subject site which may contain wetlands can be summarized as follows:

Soil Name Acreage Wetlands Probability Possible Acreage of Wetlands
Mixed Alluvial and Croton 03=% 80%—-100% 74-93

Manassas, Calverton, and Readington 8.1+ 5%—20% 04-1.6

Penn and Bucks 12.6% 0%—5% 0.0-0.6

TOTALS 30.0% 7.8-11.5

In conclusion, based upon the information reviewed, the presence of wetlands may have a significant effect on the
development of the subject site. For this reason, a field investigation is recommended to better define the acreage which
may fall under the jurisdiction of Section 404 of the Clean Water Act.

WETLANDS/FIELD INVESTIGATION

On January 10, 1992, a preliminary wetlands assessment was conducted on the subject site. Wetlands were identified
following the procedures set forth in the Corps of Engineers Wetlands Delineation Manual (1987). The field investigation
involved the collection of data documenting hydrologic conditions, soil characteristics and dominant vegetation in
order to establish an approximate wetlands boundary.

Soil saturation and inundation was observed in three areas. Soil color indicative of hydric soil conditions was also pres-
ent. Dominant vegetation common to all wetlands on the site include soft rush, woolgrass, redtop bentgrass, marsh fern
and several sedges. Buttonbush, red maple and sweet gum were the dominant shrubs in the southern and northwestern
wetlands areas. The total amount of jurisdictional areas delineated on the site was approximately 3.7 acres. Please refer
to Attachment #6, National Wetlands Inventory Map.

FLOODPLAIN

The Federal Emergency Management Agency (FEMA) and United States Geological Survey (USGS) maps were reviewed
for the possible existence of floodplains in the vicinity of the subject site. Both sources indicate that the closest flood-
plain is located offsite approximately 3,000 feet northwest of the subject site along Oxlick Branch. Please refer to
Attachment #8, FEMA Map.

Oxlick Branch passes within approximately 80 feet of the northeast corner of the property. This is just downstream of
the triple box culvert which carries the stream under the Fairfax County Parkway.

The drainage area contributing to Oxlick Branch at this point is greater than 70 acres and by Fairfax County definition
will require the delineation of a floodplain. A review of Fairfax County Parkway storm computations and available
topography indicate that the estimated 100-year flood elevation (approximately 4 feet above the stream bed) will not
encroach on the subject site.

STORMWATER MANAGEMENT REQUIREMENTS

A ridge line bisects the site into two major drainage divides. The northern portion (% 18 acres) drains into Oxlick
Branch, which is a tributary of Flatlick Branch. The southern portion (* 12 acres) drains such across Route 50, even-
tually entering Little Rocky Run. The runoff draining from the northern portion of the site exits at two low points;
approximately 12 acres exit at the northwest corner of the site. There are approximately 14 acres, of which approxi-
mately eight areas are from offsite, exiting at the northeast corner.

The subject site is located in the Cub Run drainage shed. This shed flows into the Occoquan Reservoir which is the
water supply source for a large portion of Fairfax County. Subsequently, development of this property is subject to the
implementation of specially designed water quality control measures for stormwater runoff, referred to as Best Manage-
ment Practices (BMPs). Depending on the proposed development program of the subject site, stormwater management
and BMPs could be accommodated in the form of two or three detention ponds. One of these ponds could be located
at the southern low point of the site near the culvert crossing Route 50. The other pond(s) could be located at one or
both of the low points along the northern boundary of the site. Please refer to Attachment #9, Drainage Map
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Preliminary calculations indicate that approximately 85,000 cubic feet of total storage volume may be necessary to sat-
isfy detention and BMP requirements for the full development of the site. Fairfax County’s “Policy and Requirements for
Adequate Drainage” require that a developing site convey stormwater runoff into a natural watercourse or storm
drainage pipe of sufficient capacity without causing adverse impacts on the watercourse or downstream properties. A
preliminary field investigation indicated that the two outfalls to the north may be inadequate to accommodate concen-
trated stormwater runoff. The drainageway outfalling northwest of the site is of particular concern. As a result, offsite
watercourse improvements and/or storm sewer facilities and associated offsite storm drainage easements may be neces-
sary to remedy any inadequacies. A more detailed analysis of this situation will be required as development of the sub-
ject site progresses.

CHESAPEAKE BAY PRESERVATION ORDINANCE IMPACTS

A preliminary investigation was conducted to determine the potential impact of the Chesapeake Bay Preservation Ordi-
nance on the development of the subject site. In this regard, the following Resource Protection Area (RPA) features were
investigated:

» Tidal Wetlands and Tidal Shores—Since this area of the County is not subject to the influence of tides, these fea-
tures are not applicable.

» Tributary Streams—As mentioned previously, none of the onsite swales are depicted as tributary or perennial
streams on the USGS Quad Sheet; therefore, this feature is not applicable.

*  Water Courses With Drainage Areas Greater Than 70 Acres—As mentioned previously, Oxlick Branch, located
northeast of the subject site, drains an area greater than 70 acres; therefore, this stream is by definition a RPA feature.

* Nontidal Wetlands Connected By Surface Flow and Contigous to a Tidal Wetlands or Tributary Stream—As pre-
viously mentioned, there are no tidal wetlands or tributary streams within the immediate vicinity of this prop-
erty; therefore, the nontidal wetlands as discussed in the section entitled “Wetlands/Field Investigation” are not
considered RPA features because they are not contiguous to tidal wetlands or tributary streams.

Based upon this phase of the investigation, Oxlick Branch is the only RPA feature in the vicinity of the subject site.

The provisions of the ordinance require the establishment of a buffer area to protect other components of the RPA from
significant degradation due to land disturbing activities. In this regard, the following components, which comprise a
buffer area, were investigated:

* Any land within a floodplain—As mentioned previously, the estimated floodplain for Oxlick Branch does not
impact the subject site; therefore, this component is not applicable.

* Any nontidal wetland that is continuously connected to a watercourse—None of the onsite wetlands are contin-
uously connected to Oxlick Branch; therefore, this component is not applicable.

* Any land within 100 feet of a RPA feature—As mentioned previously, Oxlick Branch passes within 100 feet of the
subject site, therefore, this 100 feet buffer encroaches upon the subject site.

* Any land with a slope greater than or equal to fifteen (15) percent where such slope begins within fifty (50) feet
of a floodplain—As mentioned previously, a small area of slopes in excess of 15 percent are found on the subject
site, however, these slopes are not within 50 feet of the Oxlick Branch flood plain; therefore, this component is
not applicable.

Oxlick Branch, as a RPA feature, is combined with the 100-foot setback, which acts as a buffer area, to form the Resource
Protection Area (RPA) as shown on Attachment #10, RPA Map. The remainder of the site is designated a Resource Man-
agement Area (RMA).

It should be noted that this investigation is based upon the Chesapeake Bay Preservation Ordinance as endorsed by the
Fairfax County Board of Supervisors (BOS) on May 20, 1991. As a condition of approval, this ordinance is currently
being reviewed by the Chesapeake Bay Local Assistance Board (CBLAB). A date for official adoption of the Ordinance
by the BOS has not yet been established.

In the event that the Chesapeake Bay Preservation Ordinance has not been officially adopted at the time the subject site
moves forward into the zoning process, the County will impose their Environmental Quality Corridor (EQC) policy as
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a condition of development. Since the components of an EQC are essentially the same as those for a RPA, the impacted

area would remain unchanged.

QUALIFIER

This report is a preliminary engineering analysis of the subject site’s development potential. Issues addressed were lim-

ited to:

e Tract Location

* Zoning/Comprehensive Plan

o Utility Availability (Water and Sanitary Sewer)
» Transportation/Access Requirements

 Site Characteristics/Topography

* Soils

*  Wetlands (Office and Field Investigations)

* Floodplain

* Stormwater Management Requirements, and

* Chesapeake Bay Preservation Ordinance Impacts

This report is a preliminary engineering analysis of the subject site’s development potential. Issues addressed were lim-

ited to: relate to subjects beyond the scope of this study.

Much of the information presented herein was obtained from public officials whose opinions are generally reliable and

sufficient for preliminary planning purposes.
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UNDERSTANDING LAW TO GUIDE IN
BOUNDARY DETERMINATION

Real property law is a combination of constitutional law, com-
mon law, and statutory law. Constitutional law is the supreme
legal source in a jurisdiction, which takes precedence over
common law or statutory law. Common law is that group of
rules and standards of action originating from customs and
usages (or “use”) as determined in actual cases. The common
law derives its authority from judgments and decrees of courts
affirming those customs and usage. Statutory law is created by
acts of legislative branches of government. Legislative branches
of government exist at the national, state, and local level. The
surveyor should note that within the broad categories of con-
stitutional law, common law, and statutory law, there are many
specialized areas of law concerning real property.

Real property law directly affects the practice of survey-
ing. The surveyor works within the established legal system;
therefore, the surveyor must have knowledge of real prop-
erty law to be able to recognize potential legal problems that
might arise as a result of the surveyors findings. Knowledge
of real property law also provides a foundation to the sur-
veyor for making decisions to resolve potential problems.

A surveyors clients are best served when a surveyor
makes decisions based on the law because such decisions are
less likely to be challenged than decisions with no legal
foundation. To make decisions founded on law, the sur-
veyors knowledge of law must include not only real prop-
erty law, but also the legal rules governing surveyors.
Surveyors are governed by rules of state registration boards.
State registration boards establish rules under the authority
of enabling statutes. Anyone wishing copies of such rules
should contact the appropriate state board.

To make decisions based on law, the surveyor may have to
engage in legal research to find the relevant case law. Case
law provides court decisions applying the law (whether con-
stitutional law, common law, or statutory law) to a specific
set of facts and circumstances. A surveyor must search for
case law that applies the law to facts and circumstances sim-
ilar to the situation confronting the surveyor. While a work-
ing knowledge of legal research techniques, constitutional
law, common law, statutory law, and the related case law is
helpful, the surveyor should be mindful of the fact that the
rendering of legal opinions or hypotheses to others may con-
stitute the unauthorized practice of law. The surveyor should
never review sources of law and attempt to provide a client
with what could be construed as a legal opinion or legal
advice.

Sources of Law

In order to uncover applicable law, the surveyor should be
cognizant of the sources of law. As indicated in the following
subsections, there exists a multitiered system of law and
sources of law in the United States.
Constitutional Law. The U.S. Constitution is the supreme
law of the land. The Constitution, technically speaking, is
the result of sovereign states granting certain enumerated
and specified powers to a federal government, reserving the
residue of their powers to themselves. The U.S. Constitution
takes precedence over and controls any state or local laws
that conflict with the Constitution’s express or implied pro-
visions. Therefore, the first and primary source of law is the
U.S. Constitution and its 27 amendments.

The U.S. Constitution is applied primarily through court
orders stemming from actual cases filed in the federal and
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state courts. The final arbiter and interpreter of the U.S.
Constitution is the U.S. Supreme Court. While inferior fed-
eral and state courts have jurisdiction to interpret the Con-
stitution, the Supreme Court’s word is final and controlling.
Interpretive questions concerning the Constitution may be
found in the issued written opinions of courts that hear and
decide constitutional questions. Following is a discussion of
those courts that could issue opinions and orders concern-
ing constitutional questions. These written opinions and
orders may be located in the various Reporters (compiled
casebooks) in any law library.

Written opinions of the U.S. Supreme Court from 1790
forward may be found in compiled volumes of the United
States Reports (official reporter) and in the compiled volumes
of the Supreme Court Reports, Supreme Court—Lawyers Edi-
tion Reports, or the Supreme Court—United States Law Week
Reports (unofficial reporters).

Written opinions of the U.S. Courts of Appeals from 1789
forward may be found in the compiled volumes of the Fed-
eral Reports (official reporter) or in the Federal Courts—
United States Law Week Reports (unofficial reporter). There
are 12 sitting U.S. Courts of Appeals. The U.S. Courts of
Appeals are appellate (nontrial) courts that hear appeals
from the U.S. District (trial) courts. Appeals from the U.S.
Courts of Appeals go directly to the Supreme Court. The pri-
mary federal courts to which persons bring cases and con-
troversies concerning constitutional questions are the
Federal District Courts, which conduct trials, collect evi-
dence, in some instances, and issue written opinions. There
exists at least one Federal District Court in each state or ter-
ritory of the United States. Written opinions of the Federal
District Courts may be found in the Federal Supplement
Reports (official reporter).

Each of the 50 states has a sitting state supreme court that
occasionally decides cases and issues concerning the U.S.
Constitution. The decisions and opinions of these state
supreme courts may be found in the various state reporters,
such as Florida Reports and Virginia Reports, and in the
regional reporters compiled by the West Publishing Com-
pany, such as Northeastern Reports and Southeastern Reports.
Federal Statutory Law. The U.S. Congress exercises a wide
range of legislative powers as allowed under the Constitu-
tion. Bills adopted by Congress and signed into law by the
president are compiled in the codified statutes of the United
States Code (U.S.C.), and, once codified, are identified by a
numerical cite, such as “42 U.S.C. § 1983.” The many vol-
umes making up the United States Code may be located in
any law library. Once legislated into existence, United States
Code statutes may be the subject of interpretation in the fed-
eral courts, as is the U.S. Constitution.

Federal Regulatory Law. The many departments and
administrations of the U.S. government executive branch
periodically issue regulations and orders concerning the
application of federal statutory (United States Code) law.
These regulations, while not rising to the level of legislative
branch law created through the Congress-to-president

process, are sources of binding law greatly affecting the lives
of U.S. citizens. These regulations may be located within the
codified Federal Register (Fed. Reg) and, once codified, are
also identified by a numerical cite, such as “42 Fed. Reg.
§ 1983.” Once promulgated, federal regulations may be the
subject of interpretation in the federal courts, as are United
States Code statutes.

State Statutory Law. All 50 states have enacted codified
statutes containing laws passed by the respective state legis-
latures and signed by the respective state governors. These
state-codified statutes possess names such as Code of
Alabama, North Carolina General Statutes, or Virginia Code
Annotated and may be located within any law library. These
state codes are highly important sources of law, as most
statutory and regulatory schemes concerning real property
originate at the state, and not the federal, level. State
enabling acts concerning the planning, zoning, and subdivi-
sion powers of localities may be found within these state-
codified statute volumes. Individual statutes are identified
by a numerical cite such as “Virginia Code Ann. § 15.1-475.”
Once legislated into existence, state statutes may be the sub-
jects of interpretation in the state courts and occasionally in
the federal courts. The individual state supreme courts have
the final interpretive say on what the individual state codi-
fied statutes mean. For example, if the U.S. Supreme Court
and the lowa Supreme Court reach a difference of opinion
on what an lowa-codified statute really means, the opinion
of the Towa Supreme Court will control.

State Common or Case Law. As previously mentioned,
state supreme courts issue written opinions and orders con-
cerning the interpretation or application of state statutory
law and report their decisions in the various state reporters
and in West’s regional reporters. Almost all of these reported
decisions stem from appellate cases originally heard by state
trial courts. In understanding how a certain state-codified
statute is applied or interpreted, one needs to read the
reported decisions wherein the statute was reviewed and
analyzed by a state supreme court in an actual appellate case
situation. To assist in this effort, most of the state-codified
statutes contain case annotations after each individual
statute listing those reported decisions wherein the statute
was reviewed and applied.

Local Charters and Ordinances. Individual counties,
cities, and towns have the power to adopt local codified
ordinances within the scope of authority granted by their
respective state governments. Zoning ordinances, subdivi-
sion ordinances, and site plan regulations are almost always
found within these local ordinances. These ordinances are
adopted by the respective local governing bodies, namely,
county boards, city councils, or town councils. As such, sur-
veyors should own a copy of the local ordinances for each
jurisdiction in which they work. Most of the legal research
into codified law conducted by surveyors deals with local
ordinances, as opposed to federal- or state-codified law. In
addition to their own local ordinances, incorporated munic-
ipalities (cities and towns) have individual charters adopted
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by the state governments. These charters are usually found
within the local codified ordinances or in a separate volume
and contain specific grants of authority or powers to the
municipality as determined by the state government.

Introduction to Property Law

Law forms the basis on which land ownership exists. Proof
of the limits of this ownership requires gathering evidence
by surveying the boundary. Surveyors should remember that
each law has many exceptions. Each land survey is unique
and different. This is because the physical characteristics of
the land vary, and the circumstances surrounding the con-
veyance govern the interpretation of the intentions of the
parties.

In addition to this basic knowledge of law, surveyors must
be familiar with state statutes and local ordinances. They
must have knowledge of case law that refers to boundaries.
When a conflict over a boundary develops, surveyors should
investigate any related surveys and cases that might exist.

The practice of land surveying requires some understand-
ing of laws related to property ownership, which should
include laws related to boundaries, adverse possession, and
easements. This basic introduction to law is necessary for
understanding the case law related to specific situations. The
references to sources of law previously provided should be
helpful in this regard.

Property law in the United States derives authority from
many sources. The Constitution of the United States, laws
passed by Congress, and the laws passed by state legislatures
are the bases of statutory laws concerning property owner-
ship. Federal boards and commissions pass regulations that
affect and control property rights. State constitutions and
property laws passed by state legislatures also contribute to
the vast number of laws dealing with property ownership
rights. Other sources of law include state and municipal reg-
ulations, as well as local ordinances. Perhaps most important
to surveyors are court decisions and rulings related to land
and its ownership. In reading statutory law together with rel-
evant court-made (common or case) law, one may under-
stand the totality of the law applicable to a given situation.

Classification of Property

Property, in the legal sense, is that which belongs exclusively
to someone. It is an aggregate of guaranteed and protected
rights. Those rights, covered by the word property, fall into
various subdivisions. Absolute property, common property,
personal property, community property, private property,
public property, and real property are but some of the cate-
gories. The specific category depends in part on who owns
the property, the degree of ownership, and the qualities or
characteristics of the property or property right.

The surveyor or engineer involved in a land development
project must be familiar with real property because this cat-
egory involves the rights of ownership of land and anything
erected on, growing on, or affixed to the land. Real property
involves the rights associated with the land. (See Figure 6.1.)

Air Rights

Subsurface Rights

) J
f To Earth’s Center T

Ficure 6.1

Real property rights extend above and beneath.

The word land in law usually means tenements and
hereditaments. A tenement, in the proper context, is every-
thing of a permanent nature that one holds exclusively as his
or hers. Hereditaments are everything inheritable including
both real and personal properties. Hereditaments are much
broader in scope than tenements. Land includes the soil and
everything attached to the soil. The attachment can be nat-
ural, as with a tree, or attached by man, as with a building.
In theory, this ownership extends outward to the heavens
and inward to an apex, or point, at the center of the earth.

These definitions are the first step in the classification of
property. Ownership is a collection of rights that one has
assembled and can use for the enjoyment of property. This
includes the right to transfer these rights to others. (See Fig-
ure 6.2.) This collection of rights can and often is a complex
one. It is this complexity that generates the need for further
classifying rights or property. Property ownership may be
described as the possession of a bundle of rights. Therefore,
an inquiry into title will include an analysis of which rights a
property owner possesses.

Real property and estate in lands include “lands, tene-
ments or hereditaments” (Black, 1990). A tenement “signi-
fies everything that may be holden, provided it be of a
permanent nature” (Black, 1990). For example, a building
on a parcel of land would be considered a tenement, as well
as the land itself. Hereditaments mean things capable of
being inherited, whether corporeal or incorporeal. There-
fore, hereditaments would include tenements and land
because tenements and land may be inherited. Corporeal
hereditaments are simply “substantial permanent objects
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b) The owner can grant specific rights to others. The fee simpie bundle
then reduces to a fee simple subject to the rights granted.

FIGURE 6.2 Property ownership is a bundle of rights that can be conveyed in whole or in part.

which may be inherited” (Black, 1990). Incorporeal heredi-
taments are “anything, the subject of property, which is
inheritable and not tangible or visible” (Black, 1990). For
example, the rents from a parcel of land are an incorporeal
hereditament.

The degree of ownership that exists completes the classi-
fication. The legal term for this degree of ownership is the
type of estate. This is the interest held in land or other subject
property and is possessory or may become possessory. Since
this interest can vary in degree, the estates vary in type.

TYPES OF ESTATES AND THE HISTORY
OF THEIR ORIGIN

William the Conqueror’s conquest of England resulted in all
the lands of England being held by the king as sovereign

ruler of the realm. No property law existed. The land and
everything on it was the kings. Only the king could grant
what was his.

In exchange for a pledge of personal loyalty, which
included the obligation to fight in defense of the kings
realm, the king would grant to each of his men (the lords
and barons in his service) the use, possession, and profits of
a portion of the kings land. Personal relationships, loyalty,
and obligation, not law, governed.

Initially, the king was the sole dispenser of justice
among his men, then the king in his court. Likewise, the
king was the sole legislator, and later the king in parlia-
ment. The only limitations on the king’s sovereignty were
those the king placed on himself, whether voluntarily or
involuntarily. Law is a limitation on a king’s sovereignty in



6 ®m Real ProPerTy Law 103

the sense that the king has chosen to accede to certain
external rules.

However, long before property law existed, the king, to
ensure loyalty, would exercise care in his treatment of his
men. How the king treated one man created expectations
among his other men. Land was no exception.

In time, the personal relationships between the king and
his men and between his men and their men grew into a
complex web of customs and practices. The result was the
creation of a vast structure of land tenure, with laws govern-
ing personal obligations, interests, and rights concerning
land.

The English land tenure' system was the “system of hold-
ing lands or tenements in subordination to some superior”
(Black, 1990). For example, a knight may have held an
estate in land in return for services to the king. Those who
held an estate in land, such as knights, sometimes granted an
estate in their land to others, who also granted to other per-
sons subordinate to them. This gave rise to middle lords.
The tenant in possession of the land was subordinate to all
other estate holders.

The tenure system distinguished between free men and
those not free. If the man was free, he received a free tenure;
otherwise, the tenure was nonfree.

Free tenures included spiritual and lay tenures. An exam-
ple of a spiritual tenure is frankalmoigne, which roughly
translates as “free alms.” Frankalmoigne is a tenure that per-
mits a person to grant lands to religious orders or ecclesias-
tical bodies as a charitable act for the benefit of the grantor’s
soul and usually in return for prayers on behalf of the
grantor and his family.

Lay tenures included tenures granted for chivalry or
knight service, sergeanty, and free socage. Chivalry and
knight service were held in higher esteem than the other
forms of lay tenure. Tenure by sergeanty included services
such as the keeping of the accounts for the land, and so on.
Free socage tenure included services such as husbandry and
baser services. Other types of free tenure also existed at dif-
ferent times in English history.

When this tenure system existed, a person attached to a
manor to perform work on that manor was a class of serf
known as a villein. These tenants were slaves. This situation
led to a tenure in villeinage or an unfree tenure.

Originally, the common law courts did not protect
unfree tenure. Eventually the courts protected the interest
of the tenant. The rights and obligations of tenants became
a matter of official record; thus, the tenure was copyhold
tenure (Cheshire, 1949, pp. 22-26). These copyhold
tenures were estates at the will of the lord. The titles to
these estates consisted of court rolls prepared by the stew-
ard of the manor.

Tenure is the direct result of feudalism, which separated the dominium directum (the
dominion of the soil), which is placed mediately or immediately in the crown, from the
dominion utile (the possessory title), the right to use and profits in the soil, designated
by the term seisin, which is the highest interest a subject can acquire (Black’s Law Dic-
tionary, 1990).

Modern Classification

The property law system in the United States developed out
of the English system, with the notable exception of the state
of Louisiana, which developed out of the French (Napo-
leonic Code) system. The United States’s property law sys-
tem is composed of various estates, which can be broadly
classified as estates of freehold and estates of less than free-
hold. Estates of freehold can be divided into two categories:
estates of inheritance and estates not of inheritance, specifi-
cally, life estates. A life estate is an estate created for the dura-
tion of the life of some person.

Fee Simple Estates

Subdivision of fee estates depends on the interest held in the
estate. Fee simple absolute is the most complete unencum-
bered estate known in law. The legal definition of the word
simple is that there are no restrictions on the inheritance
characteristics of such an estate. The use of absolute in this
context means that the estate is not dependent on any hap-
pening or event. Transfer of these estates traditionally uses
the phrase “to John Doe and his heirs.” Court rulings state
that the use of the word heirs is necessary to create an estate
of inheritance in land.

Fee simple determinable estates, by comparison, auto-
matically terminate upon a happening of an event. An exam-
ple of this type of estate is a deed with a clause that would
cause the estate to revert to the original owner or his or her
heirs. A statement limiting use of the estate, such as “to be
used only as a school” would cause a termination of that
estate if the property ceased to be used as a school.

Other fee estates exist, such as a fee simple subject to
some later condition and a fee simple subject to an executory
limitation. The first of these is similar to fee simple deter-
minable in that it confers the power on a successor in title to
terminate an estate. This termination would take place based
on a stated event but only if the successor exercises his or her
power. Fee simple conditional and fee tail estates were con-
tingent on or applying to heirs. In most states, these estates
have been eliminated by statutes.

Estates Not of Inheritance

Allowing for limited use of estates while at the same time
prohibiting inheritance by the user comes about through
estates not of inheritance. These estates can be for one’s own
life. Estates granted to one for the life of another also exist.
The legal term for this type of estate is per autre vie. Such
estates created by acts of the parties are known as conven-
tional life estates. Estates not of inheritance may come about
by operation of the law. Operation of the law means that the
law provides for estates for one’s own life and for the life of
another.

Instruments such as deeds, wills, and reservations are
methods used to create conventional life estates. Creation of
marital life estates comes about by operation of the law.
Record checks for nonpossessory interests such as easements
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and licenses are always important. Easements that provide
access for various services in land development projects
make use of such interest.

Other types of estates are estates for years, estates from
period to period, estates at will, and estates at sufferance.
These estates are time dependent and usually of little conse-
quence to the surveyor involved in land development.

Concurrent Ownership

Usually individuals hold estates in their own right (severally)
without any other party joined with them in the estate.
Estates held by a plurality of tenants with a common interest
do, however, exist. Such ownerships are joint tenancies, ten-
ancies in common, and tenancies by the entirety.

A conveyance to two or more persons usually creates a
joint tenancy unless the terms of the instrument indicate
otherwise. Each joint owner possesses an undivided interest
in the whole property. No joint tenant owns any fractional
interest.

Tenancy in common provides that each of the common
tenants holds a separate and undivided interest in the land.
The possession is, however, in unity with the other joint ten-
ants with equal right of possession under distinct title. The
difference between the two is that with a joint tenancy a right
of survivorship exists, whereas with a tenancy in common it
does not. Like joint tenants, tenants in common have an
equal and undivided right to possession, but unlike joint
tenants, tenants in common hold separate and distinct
shares in the property.

An estate by the entirety is a form of coownership. A clear
example of such an estate is that held by a husband and wife
where each party has the right of survivorship. Such estates
result when a husband and wife obtain land jointly after
their marriage. Tenancy by the entirety differs from a joint
tenancy in that tenants in entirety have no individual inter-
ests that they can convey; both must be involved if a con-
veyance is to take place.

Wills and Descent

In a general sense, a person’s will is that person’s wish or
desire. By law, a person may express the person’s will con-
cerning the distribution of the persons estate at death
through a signed writing called a will. The person making
the will is typically called the testator:

All heirs have equal standing when they receive land by a
will unless the will contains a specific statement to the con-
trary. This means that those heirs take their parts as assigned
in the will proportional to the actual whole part. A simple
example of this is where two sons were each willed 50 acres
of land from a tract erroneously thought to be 100 acres. The
actual area reported from a survey is 104 acres; therefore,
each son would receive 52 acres.

Descent is the “succession to the ownership of an estate by
inheritance, or by any act of law” (Black, 1990, s.v. “descent”).
Descent can be lineal or collateral. Lineal is a descent from a
grandfather or a father to a son or grandson. Collateral descent

connects persons not directly related to each other as between
brothers or cousins. Descent is the controlling factor when a
person dies intestate (without having made a will). The laws of
the state of residency regarding descent dictate the division of
the deceased estate.

OWNERSHIP AND TRANSFER OF TITLE
OF REAL PROPERTY

Deeds

A deed is a written instrument used to transfer an interest in
land or real property. A deed is a form of contract, and, as
such, a legally valid deed must meet certain requirements. A
deed must have at least two parties: a grantor and a grantee.
The grantor must own the interest and rights being con-
veyed. The interest and rights being conveyed must be
described with reasonable specificity. The laws of the juris-
diction in which the land or real property is located must
permit the transfer of the interest or rights described. The
interest or rights being described must be current at the time
of conveyance.

Unlike some contracts, which may be oral or written, a
deed must be a written instrument. Because a deed is in writ-
ing, the possibility of fraud or perjury is reduced. This is the
underlying rationale of England’s Statute of Frauds of 1677,
which required that a contract for the sale of land be in writ-
ing. The writing must be in legal words that clearly express
the intent of the parties. These words must identify both
grantor and grantee. The written words must convey the
intent of the parties. The deed must include a descriptive
clause and statement of the consideration involved. This is
the premises. The deed must also contain a description, called
the habendum clause, which defines the limits of the estate.
This clause must agree with the premises. Words used to
close the deed are the tenendum.

Deeds must state exceptions and reservations when such
exist. The exceptions exclude parts of the estate described
from the conveyance. These exceptions must not be greater
than the whole estate. The reservations retain rights to the
grantor of an estate.

The benefit of consideration to the grantor must exist as
stated in the instrument of transfer. Consideration must pass
between parties, and that consideration must be adequate
compensation. The courts have ruled that a deed is valid
only when the grant causes an exchange between parties.
The reason for this requirement is to prevent fraud and mis-
representation. It also ensures that one party will not gain
unfair advantage over the other party.

Laws require that parties to the deed have the opportu-
nity to read and examine the document before its execution.
Finally, the deed transfer consists of the signing of the instru-
ment by the parties to the agreement. This step takes place
before a notary or other person authorized to witness signa-
tures. There is a requirement of delivery, or the actual place-
ment of the instrument into the hands of the grantee. Strict
interpretation of this requirement is rare.
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Deeds used in the transfer of ownership in the United
States are warranty deeds, quitclaim deeds, and deeds of bar-
gain and sale. The warranty deed contains a covenant of title.
This covenant is a guarantee by the grantor that the deed
conveys a marketable title. Quitclaim deeds convey only the
present interest of the grantor and do not warrant or guaran-
tee good title. Deeds of bargain and sale convey definitive
estates in land, but do not imply a warranty.

Land Descriptions

The description is a vital element in the deed or other title
document. It must be clear in meaning and distinct in loca-
tion, and the location must be unique to only one prop-
erty. Two descriptions in a deed define the extent of one’s
land ownership. The form of the description can vary.
Graphics and written words provide two basic methods for
identifying land parcels. The metes-and-bounds or written
form is common. This is a combination of measured values
(metes) with the bounds (boundary of the land), which
when used together define the extent of land ownership. In
these descriptions metes comprise the direction and length
of travel. Monuments and calls of adjoining landowners fix
the bounds.

Metes-and-bounds descriptions must begin at some
known and easily identified point. The surveyor must estab-
lish this beginning point in a manner that facilitates its relo-
cation with certainty if destroyed or removed. An additional
requirement is that the courses and distances in a legal
description proceed from corner to corner and return to the
beginning point.

Reference to prior deeds or maps is an important part of
the procedure of writing land descriptions. Land description
by reference to maps and deeds is a common method used to
describe property that is subject to transfer. Strip descrip-
tions and area descriptions are other, less-used forms for
defining land ownership. Proportional conveyances that call
for parts of larger tracts often describe land in states that use
the public land survey system. Combinations of various
types of descriptions appear in the transfer of ownership of a
parcel of land.

The being clause, the body, the qualifying clause, and the
augmenting clause constitute the total description. “The
being clause of a deed denotes the origin of the history of the
present deed” (Brown, Landgraf, and Uzes, 1969, p. 347).
The body is the actual description. Qualifying clauses are
those statements used for exceptions and restrictions among
others in the deed. Descriptions incorporate augmenting
clauses for easements and other items when necessary.

Any form of description must meet the requirements of
the law for a conveyance to be complete. Deeds must be in
writing and must include the grantor (vendor) and grantee
(vendee). The description must clearly identify the interest
conveyed. There must be an expressed intent to convey the
property identified by the description.

Some items can invalidate legal descriptions, but courts
have been hesitant to declare legal descriptions ineffectual

because of uncertainties. Supportive information often helps
to clarify descriptions. Such information is available from
the official records, the assessors office, old maps, and
extrinsic evidence.

Adverse Possession

Ownership under the doctrine of adverse possession is a
result of statutes of limitations related to recovery of real
property interests. The modern principle of specifying a uni-
form number of years as the limitation period for real prop-
erty actions began during the reign of Henry VIII. Early
American colonies followed a limitation period of 20 years
as it was set in the 1623 Statute of James 1. Several states
today have continued that practice. Under the early statute,
a dispossessed freeholder had the chance to regain posses-
sion and claim to the estate of freehold (seisin).

Property claimants today may recover an interest in real
property by bringing an action similar to the ancient writ
previously described. The dispossessed party must seek a
writ of right or possession before the statute of limitations
expires. If the statute of limitations expires before the dis-
possessed party acts, the adverse possessor’s rights in the
property become absolute. The modern principle of adverse
possession differs because the record owner does not lose
title or ownership when the adverse possession begins. He
or she can lose title only after the statute of limitations has
run.

On first thought, this concept appears rather harsh, but
on closer examination, the principle is necessary. There are
many reasons to support the doctrine of adverse possession.
Among those often advanced is the curing of conveyancing
defects that have gone undetected in the possessor’s chain of
title. Limiting the length of a reasonable title search is a jus-
tification used by some. Enhancing the ability to transfer the
land and make productive utilization of property are addi-
tional reasons for the statute. Another reason for the doctrine
of adverse possession is to prevent a record owner from
claiming improvements made by the adverse possessor in
reliance on the record owners lack of challenge to the
adverse possessor’s activities. Finally, giving certainty to
long-standing boundaries supports the statute of adverse
possession.

When the claimant proves that the requirements for
adverse possession have been met, the record title owner
loses that title. The person satisfying the requirements of
adverse possession becomes the new owner of the property
with a new and perfect title. Gaining of title by adverse pos-
session is dependent on many factors. It does not, however,
depend on a deed or patent. The possession must be open
and notorious, continuous, hostile, actual, visible, distinct
and exclusive, and under a claim of title or right. To satisfy
the required statute of limitations, the statutory period to
defeat title is necessary (Brown, Landgraf, and Uzes, 1969,
sec. 2.34). Statutes of limitation generally state that after the
requirements are fulfilled by the adverse possessor, the
record owner is barred from bringing an action for recovery.
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It is imperative that elements inherent to this type of pos-
session exist before the courts will uphold claims under this
doctrine. Record owners must have actual knowledge of the
adverse claims against their holdings. Such terms as open,
notorious, actual, and visible raise the presumption at law of
notice. Intentionally infringing on the rights of the true
owner with notice is necessary to meet one of the require-
ments.

Exclusive possession is also an essential ingredient for
adverse possession. One manner of showing is if the adverse
claimant denies right of entry to or use of the property by
anyone without his or her permission. The claimant must
deprive the rightful owner of his or her possession. Land
used in common with others is obviously not exclusive pos-
session, but if that use is only by permission of the adverse
claimant, it is still exclusive use.

Legal rights are not the only basis for hostility. Hostility
exists when an adverse claimant occupies property as his or
her own with full intentions to hold it regardless of any other
person’s rights or title. Hostile possession is a term often mis-
understood. Case law provides example and clarification of
the term. The majority rule is that possession based on a
survey mistake is sufficiently hostile. This is true as long as
the person in possession is claiming the property as his or
her own (Powell and Rohan, 1987, 9 1013[2][f][i]).

The requirement of continuous possession is necessary so
that the true record owner of the land has had suitable cause
while the time of possession runs its course. This allows the
true record owner to bring legal action to evict the adverse
claimant. Any break in the possession by an adverse
claimant before the statutes of limitation expires, no matter
how short the break in possession, reestablishes possession
to the title owner.

Good faith requires that the person making an adverse
possession claim truly believes that he or she has obtained a
good title. He or she further believes that the taking of the
title was proper. This requirement is not always necessary
but is contingent upon the type of possession.

Ownership may be established in a variety of ways,
including through adverse possession, each of which carries
its own requirements. A surveyor must be careful not to mix
title issues with location, or boundary, issues. Surveying in-
volves the location of a parcel of land, whereas a right to or
ownership of the land is a matter of law, often ultimately
for the court to decide. Surveyors may locate any parcel of
land, define it, and map it, so long as they do not render an
opinion of title. In surveying a parcel based on a land
description, such as from a deed, the surveyor should note
differences between what the deed encompasses and what is
actually occupied, or possessed. Differences may be attribut-
able to a number of unwritten doctrines, adverse possession
among them, or even additional deeds. The difference then,
between record title and possession, may be dealt with
through the legal system. A quiet title action is one method
of accomplishing this. When adverse possession is a possi-
bility, the surveyor’s responsibility is to show the evidence

thereof in relation to the boundary lines as described in the
records. The final determination of a successful claim of
adverse possession lies with the courts, not with the sur-
Veyor.

Easements

The general definition of an easement is a right granted by
the owner of a parcel of land. This right, granted to another
party, is for use of the land for a specified purpose. Ease-
ments are critical to land development, and this section will
include more details concerning them. Various types of ease-
ments exist for various purposes.

The manner and reason for creating an easement deter-
mines its type and category. There are many common exam-
ples of easements, and nine prevalent means exist to create
them: grant, dedication, condemnation (eminent domain),
statutory layout, prescription, implication, necessity (a type
of implied easement), express reservation, and estoppel. The
foregoing list is provided to apprise those persons involved
in land development of the many types of easements that
may exist. The surveyor or engineer must uncover existing
easements before the commencement of design work on the
development project. Knowledge of the various means of
creating them should assist in this task.

Easements appurtenant and easements in gross form two
broad categories that include the various types. An easement
created for use with specific land, the dominant estate, is an
easement appurtenant. Such an easement consists of privi-
leges of a person to use the land of another, the servient
estate. This use must be in a particular manner and for a par-
ticular purpose. Such an easement can restrict the rights of
the servient owner and may prevent him from using his own
land for certain activities. Failure to restrict an easement to a
dominant estate creates an easement in gross. Easements in
gross are personal interests or rights to use land belonging to
another. These uses are independent of ownership of any
specific property.

Creation of easements by express agreement generally
arises from a deed of grant; however, occasionally one is cre-
ated by verbal agreement. This is true regardless of the dura-
tion of the interest conveyed.

Dedication of an easement consists of the appropriation
of land to the public use. The rightful owner must make the
dedications and an acceptance must follow for the right to
become public. Easement by condemnation is the process
whereby property of a private owner is taken for use by the
public. When this occurs without consent of the private
owner, that owner receives an award of compensation for his
or her loss.

Acquisitions of easements by statutory layout proceed-
ings provide for ingress and egress to public highways over
intervening land. These easements provide for this access
when no other reasonable way is available for cultivation,
timbering, mining, manufacturing plants, or public or pri-
vate cemeteries. State statutes vary, as do the methods for
establishing these ways.
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Easements acquired by long and continual use by an indi-
vidual are easements of prescription. The required period of
use is usually the same as that for accomplishing adverse
possession. This period is a prescriptive period and varies
among states.

An easement of necessity arises when parties grant land
but fail to provide access to a highway except over the land
remaining with the grantor. In such instances, an easement
by necessity or by implication provides for access over the
seller’s remaining land.

Quite often, public and private cemeteries obtain access
through easements either by necessity or through dedica-
tion. As a matter of sound practice, however, express deeded
easements should be provided when cemeteries are created.

Implied easements evolve through implication, prior use,
necessity, or prior map or plat dedication. The crucial ele-
ment for an implied easement is that of prior uses. Often
nondocumentary, these easements must be recognizable
through a reasonable inspection of the property. A property
survey should therefore reveal easements of the implied
type. The requirement of appearance and visibility of such
easements extends beyond professional scrutiny and includes
the grantee of property. They constitute necessary and rea-
sonable use of the property subjected to these easements.
Such easements can affect land development.

Here is an example of an implied easement: Party A owns
two lots. Lot one contains the home of party A. A sewer line
runs from this home across the second lot owned by party A.
There is a catch basin located on the second lot. Party A sells
the second lot to party B. The visible catch basin is sufficient
evidence and notice to party B that an easement for drainage,
over the lot mentioned, exists.

Creation of easements by reservation and exception
allows an owner who conveys a possessory interest to a party
or parties to except or exclude a corporeal interest from the
terms of his grant.

Estoppel forms the basis of creation of some easements.
These easements can restrict the grantor in the use of his or
her land. The following example from the case of Battle Creek
v. Goguac Resort Association” illustrates such a situation. In
this instance, the Goguac Resort was a riparian owner on a
lake. The resort sold land for an easement to Battle Creek
knowing that the city wanted water from the lake for munic-
ipal purposes. The resort company was later estopped from
use of the lake because the resort use contaminated the lake,
making the water unfit for the city.

Both affirmative and negative easements are common in
occurrence. Affirmative easements are those that allow activ-
ity on the estate burdened by the easement. Some activities
mentioned in easements restrict burdened estates. When
such is the case, negative easements result.

Examples of affirmative easements include alleys, the
approach to airports, private roads through subdivisions,
and railway rights. Other easements include pipelines, util-

ity poles, and electrical transmission lines. Party wall agree-
ments and public utility dedications are also easements.
When appropriate, use easements to cover the use of springs
and wells. Important too, are surface rights to serve oil and
gas leases. Easements provide a way to grant rights to flood
land or drain land. Other uses for easements are to allow for
encroachments and to provide for excavation along bound-
aries. They also exist to carry out temporary building con-
struction beyond the limits of the project. Some of these
easements are nonaccess easements, but most include rights
of entry for reasonable maintenance.

If a current title search, commitment, or policy is not pro-
vided, the surveyor may search the public records to find
documentation of express easements. An express easement
would constitute a separate grantor-to-grantee conveyance
in the title search. If the surveyor does not undertake such a
search, the client should be so notified.

Negative easements are those that prevent specific activi-
ties by the servient estate owner. These usually prevent cer-
tain types of improvements to protect the easement owners
rights. Such rights might include scenic views and access to
sunlight.

Locations of future easements, which are required because
of the development project, should receive consideration
while the boundary survey is in progress. To identify poten-
tial future easements, the surveyor should reference service
lines of different types that adjoin or cross the subject prop-
erty. The owner of property burdened with an easement and
the benefited dominant interest (the easement owner) can seek
remedies. Typical of remedies available to aggrieved bur-
dened property owners are self-help, award of damages,
injunctive relief, declaratory judgment, quiet title judgment,
and replevin. Actions available to aggrieved easement owners
include all the above with one exception, which is replevin.

The definition of self-help is an action that falls short of
judicial action. Such action cannot result in a breach of the
peace. A good example of self-help developed when an ease-
ment owner removed a garden from an area covered under
some type of easement. The garden, planted by the bur-
dened landowner, interfered with rights of the easement
owner. The action of the aggrieved easement owner in no
way breached the peace.

Damages result from unreasonable interference with ease-
ment use or unwarranted use of easements. Granting an
easement usually makes the easement owner responsible for
the maintenance and care of the area covered by that ease-
ment. Such an example existed when a young boy entered
onto property burdened by an easement for a power line and
climbed a tree growing within the easement. In climbing the
tree, the boy touched the power lines and sustained injury.
In this case, the court upheld damages sought against the
easement owner. The court reasoned that the power com-
pany was the rightful easement owner and therefore unable
to shift liability to the burdened property owner.”

2481 Mich. 241 (1914).

3Gnau v. Union Electric Company, 672 S.W.2d 142 (Mo.Ct.App. 1984).



108 FEASIBILITY AND SITE ANALYSIS

The most common relief available to easement owners or
burdened property owners is injunctive relief. Through this
type of relief the easement owner would seek the enforce-
ment of the rights of the easements. A burdened landowner
would likely seek such an injunction to stay the use of the
easement. Remedy by injunctive action will not preclude
awards of damages.

Declaratory judgments, in particular, provide clarity when
defining the limits of easements and their location. One may
seek the assistance of the court in the determination of the
extent and dimensions of easements not clearly defined. This
is accomplished through an action for quiet title. Such mat-
ters can become crucial. Easements left undefined when pro-
ducing a boundary survey often subject land development
projects to unwanted problems.

A purchaser can bring legal proceedings to clear a pur-
ported easement through a quiet title action. For the buyer to
take action, he or she needs neither to give notice nor to wait
for the owner of the easement to respond to a complaint.
The purchaser can take the initiative for removing a pur-
ported easement from his or her property. This is the most
effective means of clearing property from encumbrances to
convey title without objection. A quiet title action can also
serve an easement owner in the establishment and determi-
nation of extent of an easement.

In one illustrative case, Castanza v. Wagner,* the burdened
property owners sought quiet title and an injunction. They
were successful in restricting the easement across their prop-
erty to the width of the easement (between 12 and 16 feet).
A recorded real estate contract made at the time their prede-
cessors obtained the burdened property contained the reser-
vation. A few weeks following the initial real estate contract’s
execution, the same grantor entered into a contract to con-
vey the parcel benefiting from the reserved easement. The
contract purported to transfer a 60-foot-wide easement
across the neighboring, burdened land. The owners of the
60-foot easement attempted to widen a roadway within their
claim, but the court did not allow the widening.

Replevin is an action available to a burdened landowner.
This action enables the landowner to maintain control over
his or her possessory rights. This control prevails in the face
of the nonpossessory rights of the easement owner. One
example of particular interest to those engaged in land
development and concerning replevin involves public dedi-
cation of subdivision streets.

In this example, the landowner of a development dedi-
cated the streets in a subdivision. The City of Lawton, Okla-
homa then annexed them. The owner of the subdivision
asked for reimbursement for water and sewer mains con-
structed by him. These lines lay within the dedicated limits
of the streets. The city maintained that these installations
were part of the dedication. The Oklahoma Supreme Court
held that a landowner does not usually convey fee title and
possessory rights when making a street dedication. The

court allowed the developer to recover the value of the
improvements under the street. This recovery of the value of
improvements came about in an action of replevin.’

The term profit a prendre is defined as a nonpossessory
interest in land with the right to take soil or substance from
that land. This right to take something distinguishes profit a
prendre from easements that only confer a right of use. Use
of this profit often determines easement type. When profit
derived from the easement is of benefit only to the dominant
estate, then the easement is appurtenant. Use of the profit in
ways other than to benefit the dominant estate creates a
profit in gross. Since appurtenant means “belonging to the
easement,” it is also an accessory to the subject tract. Because
of its relationship with the dominant tract, an easement
appurtenant will pass to a grantee even if the transfer deed
fails to mention it.

Title Report

Identifying and addressing issues affecting title to real prop-
erty is a critical element in the transfer of ownership during
the land development process. A title examination by an
attorney will track the chain of title to real property over a
specified period of time, and may uncover conveyances of a
portion of the property either in fee simple or in rights of
use, such as easements. Typically, however, the potential
purchaser or the entity lending the money to purchase prop-
erty will require that a title report be prepared by a company
from whom a commitment for title insurance is to be issued.
The owner of property not being sold, but intended to be
developed, may also wish to obtain a title report to uncover
potential pitfalls that may affect plans for development.

Title insurance that protects the investment of the lender
is the most common form, although insurance to protect the
interests of the buyer is also available at an additional cost.
From the perspective of the lender, only insurance that pro-
tects his investment is required in most circumstances.

The title report is intended to reveal any information that
might have an effect on the ability of the purchaser or owner
to use the property. It will include a description of the prop-
erty, any conveyances of ownership or use, liens or judg-
ments against the property, and any special exceptions that
might affect how the property can be used.

Special exceptions are shown in a separate category from
the other items listed; typically the category is called Sched-
ule B, Section 2. The items listed in this section are typically
referenced as survey exceptions, and are reviewed by a sur-
veyor when asked to provide a survey of the property. The
surveyor will determine which of the special exceptions he
or she is able to comment on and what effect (if any) they
have on the use of the property.

When the surveyor is able to determine that certain spe-
cial exceptions listed do not affect the property at all, the title
insurance company will more than likely remove those items
as exceptions to title for the purpose of issuing a commit-

443 Wash. App. 770, 719 P2d 949 (1986).

SSelected Investments Corporation v. City of Lawton, 304 P2d 967 (Okla. 1956).
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ment for title insurance. Of the special exceptions deter-
mined by the surveyor to affect the use of the property, those
that are capable of being graphically depicted on the survey
drawing will be shown. Special exceptions that affect the
property but are of a general nature, or those whose location
is inadequately defined, will be noted by the surveyor, but
their location cannot be depicted on the survey drawing.
The title report is an important element in the feasibility
analysis conducted to determine whether a property is suit-
able for the user’s intended purpose. A survey of the prop-
erty will support the title report by identifying whether its
boundaries actually match the description noted, and by
addressing whether or not special exceptions listed affect the
property. The standards usually required for the perfor-
mance of the survey are those established by the American
Land Title Association (ALTA) and the American Congress
on Surveying and Mapping (ACSM). ALTA/ACSM Land Title
Survey requirements will be discussed later in this chapter.

Eminent Domain

This is a right of the state that affects the rights of the private
property owner. Eminent domain is the power held by gov-
ernments and certain quasi-public entities to take private
property for public use. Appropriation of private land for
road construction, drainage channels, and laying water lines
is common. This provides another way of obtaining access
across private land. Normally, this power is reserved to gov-
ernments. Many states, however, have adopted legislation
extending this power to private individuals and other legal
entities. In these instances, the power allows private owners
to gain access to inaccessible (or landlocked) land.

Eminent domain differs from easement by necessity. The
former requires compensation from the party claiming the
power. Just compensation for land interests condemned is
required by the U.S. Constitution and by some state consti-
tutions. Easement by necessity requires no additional com-
pensation other than the amount paid in the conveyance of
the property involved. Land developers might use this
power to gain rights-of-way in some situations, but the
method is one of last resort because of the cost involved.

Dedication

Dedication is the voluntary granting of land interests by the
rightful owner for public use. This topic is important
because it is dedication that provides the means of transfer-
ring land from private ownership to public use. Land devel-
opment projects include various public services within
planned areas. Dedications to city or county governments
provide for their long-term maintenance. Only the fee owner
or his authorized agent can make these dedications.
Common law and statutory law provide for dedications.
Common-law dedication confers only an easement. This
dedication is not a transfer of rights. Such dedications do
prevent burdened landowners from exercising their rights in
a manner inconsistent with the rights of the public. This
form of dedication is not a grant of land because there is no

grantee. Common-law dedications transfer the land by
estoppel in pais. Estoppel in pais is an estoppel by conduct of
the parties compared to estoppel by deed, which rests on
public records.

Statutory dedications occur when there is a grant of
rights. These differ from common-law dedications because
they pass legal title covering the area so dedicated to a gov-
ernmental body or agency. Statutory dedication must com-
ply with statutory law. Laws concerning dedication vary
from state to state. To constitute a dedication either expressed
or implied, there must be an intention, on the owner’s part,
to grant the property to some public use. A dedication is a
voluntary action on the part of the fee owner. The party alleg-
ing a dedication must prove the intentions of the other party
to do so (Skelton, 1930, p. 435). Open and visible conduct
by the parties allows courts to determine their intentions to
dedicate land for a particular use.

Plats show actual intention to reserve any portion of lands
for the public good. If such a reservation is not on the plat,
then an equally certain method is essential for establishing
the intention to reserve for dedication. Public notice of the
intention to reserve is equal to that given by a plat. Inten-
tions to dedicate land without supporting evidence or acts
signify nothing.

Before dedications become binding on either party, there
must be certain proof of the acceptance of the dedication.
The acceptance can be actual, expressed, or implied. Until
there is an acceptance by the public, the public has no rights
and neither has the public assumed any responsibility.

The Doctrine of Agreed Boundaries

When it becomes necessary to ascertain a boundary other
than by reference to legal descriptions contained in deeds or
other title documents, then agreements between parties may
serve as a basis for locating them. Determining a boundary
line in this manner will not qualify as a conveyance of prop-
erty; such an agreement supports the boundary location as
intended in the deed of conveyance.

According to the English Statute of Frauds, enacted in
1677 and in force today in the United States, for contracts
dealing with the sale of land to be enforceable they must be
in writing. Boundary line agreements, by whatever means,
do not fall into this category since they are not a transfer of
land but an attempt by the parties to fix that which is uncer-
tain. The line in question was established in the past when
the title was created, but is now uncertain or unascertain-
able. The courts sometimes label this as being “in dispute.”
In order to qualify for a boundary agreement, a boundary
must be unknown or unascertainable; otherwise, if it is
known and located or placed elsewhere, the result would be
the attempted transfer of a small sliver of land, and therefore
contrary to the Statute of Frauds. Some states have specific
statutes outlining the requirements of how boundary agree-
ments are to be accomplished.

There have been recent attempts in some areas to relocate
boundaries, through the use of an agreement, for conve-
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nience, or to circumvent the investigative process or under-
take a survey, mostly to try to save money or time. Several
courts have ruled such agreements ineffective and therefore
the title and conveyance as void.®

Boundaries by agreement are dependent on a mutual
agreement on the boundary location. Boundary agreements
entered into by adjoining owners recognize that three legal
obstacles must be overcome before such agreements have
force. The English Statute of Frauds, adopted by a great
majority of the states, requires that all agreements affecting
an interest in land must be in writing if they are to be legiti-
mate. Protection of the rights of an innocent third party is a
concern. It is essential that they have the same knowledge of
agreements as the parties to the agreements. All states
accomplish this by maintaining a system whereby deeds are
recorded and wills probated. These systems of recording
documents must comply with the doctrine of constructive
notice. This doctrine requires that other parties may review
records that can and often do affect them.

Courts often require that certain factors be present before
establishment of boundaries based on such agreements.
Boundary agreements must involve lines or corners that are
uncertain or disputed. These agreements must set out a spe-
cific line as the boundary. Execution occurs by acts of the
parties occupying adjoining land, and the agreement must
include land to the agreed line. Recognition of the agreement
for a considerable period is the final requirement. This
period is often equal to that required for adverse possession.

Created Boundaries by Acquiescence

Acquiescence is similar to boundaries by agreement except
this type of ownership is unique because it does not require
proof that the boundary location resulted from an express
agreement. The justification for this ownership is similar to
that for adverse possession. For this doctrine to be enforce-
able, occupation must be visible up to a definite marked
line. Typically, a long time must elapse before ownership by
acquiescence exists—often the same period of time as
required for adverse possession to be perfected.

The case of Provonsha v. Pitman,” is a good example of
establishing boundaries by acquiescence. The disputed tract
dated back to 1884. The disputed area was within the metes-
and-bounds description claimed by the plaintiff, Provonsha.
The area was also included in a deed for 160 acres south of
the plaintiff’s tract. The area involved in the dispute was 15.1
feet wide at one end, 7.5 feet wide at the other, and 462 feet
long. It represented about 5 percent of the plaintiffs land,
but was an infinitesimal part of the total land value.

Construction of a barbed wire fence took place in 1898 to
divide a 462-foot square block equally between spouses in a
divorce action. The fence remained at the time of the trial in
1957. Repair of the fence had occurred over the years and sec-

SLewis v. Ogram, 149 Cal. 505 (1906); Myrick v. Peet, 180 P. 574 (Mont., 1919);
Williams v. Barnett, 287 P.2d 789 (Cal., 1955).
76 Utah2d 26, 305 P2d 486 (1957).

tions had been replaced several times. Ownership of the tracts
on both sides of the fence had changed hands many times.
Adjoining owners respected the fence and occupied and used
land to this physical barrier. In 1935, a new owner had a sur-
vey made, which showed the fence to be in error. Neither this
owner nor any of his successors in title took any action other
than making statements about the erroneous location.

In 1955, the plaintiff sued to regain the disputed tract. He
based his claim on the conversations, incidents, and under-
standings of recent owners. The court found no evidence of
anything but occupation and use of the land up to the fence
by either of the parties, and therefore said acquiescence
established the boundary.

As with adverse possession, ownership may be estab-
lished through acquiescence so long as the occupation meets
the necessary requirements. However, a surveyor must not
render an opinion of title, but survey record lines and note
differences between them and the occupation. Thus, when
acquiescence is a possibility, the surveyor’s responsibility is
to show the evidence thereof in relation to the record lines.
In the case of Western Title Guaranty v. Murray & McComick,?
the court noted that merely pointing out a difference was
insufficient and that the surveyor should have made parties
aware that there was a marked difference between the record
line and the occupied line marked by a fence, and that there
may be a question of ownership. In this case, the title com-
pany relied on the survey plat and was later found to have
insured more than what the client had title to. It was a long,
drawn-out series of court hearings amounting to a loss by
the insurance company and the surveyor over a conflict of
about 19 acres. In such cases, survey plats should be clear
about what a client has by deed and what might be other-
wise questionable or in conflict.

Created Boundaries hy Estoppel

Estoppel is a legal act resulting in a person being forbidden
by law to speak against his or her own actions and deeds. It
is a remedy that prevents allegations and denials of certain
facts previously stated as true.

Boundaries by estoppel come about when the true owner
knowingly misrepresents his or her boundary and causes a
neighbor to rely on the representation and therefore incur
detrimental cost. In such cases the boundary becomes that
as represented. Estoppel manifests itself when “a man’s own
act or acceptance stops or closes his mouth to allege or plead
the truth.” It is to bar, stop, impede, prevent, or preclude
denial of a certain fact. In the situation of boundary by
estoppel, the following example illustrates the principle.
Should a property owner know that an adjoiner is making
improvements next to or along a line that the parties have
falsely considered an actual boundary line, then estoppel
prevents him or her from later claiming a true line running
through the improvements.

éCal.
SCaulfield v. Noonan, 229 lowa 955 (1940).
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This situation existed in the case of Pitcher v. Dove.'® In
this case, the defendant (Dove) had taken possession of land
by a sheriff’s deed. Dove had lived on the land before pur-
chasing it at the sheriffs sale. The description called for
beginning at a particular corner and running a particular dis-
tance and direction. Dove based his claim on running a par-
ticular direction to a stone set by the county surveyor. This
claim gave Dove a greater distance than called for in the
description included in the sheriff’s deed.

On a half dozen occasions during this period, Dove and
the plaintiff (Pitcher) had physically traced the property
lines on the ground. On those occasions, Pitcher had
pointed out the stone set by the county surveyor as the cor-
ner. He further advised Dove to purchase the land in ques-
tion. When Pitcher and Dove inspected the property, they
found a fence on the boundary line. This fence agreed with
the set stone. Pitcher had stated that the fence was on the
line. Pitcher later moved the fence to correspond with the
call in the sheriff’s deed. The court found for Dove, although
no mention of the stone appeared in his deed. The court
found on the grounds of estoppel. Dove had based his
actions on Pitcher’s representation of the stone as the corner.

The four criteria necessary for a judgment by estoppel
were present in this case. The estopped party must know the
facts that form the basis of the estoppel. This party must
have acted in a manner such that the second party had a
right to believe that he could act on the statements and con-
duct of the estopped party. The party claiming the estoppel
must have no knowledge of facts to the contrary from those
represented by the other party. Finally, because of the state-
ments and conduct of the estopped party, damage must have
occurred to the person claiming estoppel.

As with adverse possession and acquiescence, extent of
ownership may be established through estoppel, but a sur-
veyor must survey the record lines, again noting any differ-
ences, conflicts, or discrepancies that may affect the title.
Thus, when estoppel is a possibility, the surveyor’s responsi-
bility is to show the evidence thereof in relation to the record
lines.

Liens and Mortgages

Both liens and mortgages affect property ownership and
therefore are concerns when land is in the process of devel-
opment.

Liens are a claim on property. They occur because of
some obligation or debt on the part of the owner of the prop-
erty. The lien is the means of securing the claim or debt owed
to the lien holder. The operation of the law provides a means
of acquiring a lien. This happens when the law advances a
lien without having the stipulation of the parties concerned.
There is a period between the reasons for a lien and the
actual filing of the liens.

Title companies often depend on survey reports to point
out possibilities from which liens can evolve. Such items as

1999 |nd. 175 (1884).

building construction, alterations, and repairs not paid for
can result in the filing of material and labor liens. The sur-
veyor should note improvements to street and sidewalks, as
they too can be a source of liens. Construction of water and
sewer lines are also indications of possible liens. Determina-
tion of the actuality of these possible liens is a matter of law
and beyond the realm of the survey.

A mortgage is an estate created to secure an act by a cred-
itor. In most instances the act is the payment of a sum of
money by the grantor of the mortgage to the grantee of the
mortgage. The mortgage becomes void when the grantor
meets the terms of the mortgage.

Action for Ejectment

An action for ejectment is a legal action for prevention of
possessory interference with a property owner’s title and
provides a means to test the right of possession. Ejectment
has evolved into a legal remedy for the protection of an
owner having good legal title. Such an action provides a
means of recovery of land only on the strength of the plain-
tiff’s title. One use of ejectment is the settling of boundary
disputes before land development. Simply put, ejectment is
a suit that provides a method of trying land titles. This, like
all legal actions, is usually a long and costly process.

Surveys for Transfer of Developable Real Estate

In 1962 the American Land Title Association and the Amer-
ican Congress on Surveying and Mapping jointly developed
and adopted a set of standards for conducting surveys in
conjunction with the closing of commercial loans on real
property. These standards, the Minimum Standard Detail
Requirements for ALTA/ACSM Land Title Surveys, have
been periodically revised and as of the date of this publica-
tion, the current version is dated 2005 (see Appendix G).

The ALTA/ACSM Minimum Standards provide for a
nationally defined and accepted set of survey requirements.
Today they are required in conjunction with most real estate
transactions on properties contemplated for development,
and, as such, the surveyor and other interested parties
should be familiar with them. There is additional informa-
tion regarding these standards in Chapter 13.

LAW OF EVIDENCE

The combined rules and standards that control the factors
determining information and facts presented in legal pro-
ceedings compose the law of evidence. The law of evidence
regulates the determination of admissibility, relevance,
weight, and sufficiency of the evidence presented in a legal
proceeding.

Evidence may be defined as “any species of proof, or pro-
bative matter, legally presented at the trial of an issue, by the
act of the parties and through the witnesses, records, docu-
ments, concrete objects, etc., for the purpose of inducing
belief in the minds of the court or jury as to their contention”
(Black, 1990). Evidence is not proof, but the consideration
of all of it as presented and the deduction reached from it
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leads to truth. A preponderance of evidence will prevail in
civil cases. Not all evidence carries the same weight in estab-
lishing proof.

Surveyors should be cognizant of laws pertaining to evi-
dence. If surveyors ignore evidentiary considerations, they
may find their work given no weight as evidence in court
proceedings. For example, courts have ruled that surveys
started at monuments not lawfully established, or reestab-
lished, under the rules of evidence have no probative force.
A basic understanding of the law of evidence will prove a
helpful tool to surveyors.

Indispensable Evidence

Indispensable evidence, as the name implies, is that evi-
dence necessary to prove a particular fact. The following
statement provides an example. Land boundaries based on
adverse possession must establish the fact of that possession
by presentation of evidence such as enclosures. The surveyor
would therefore locate fences that would constitute indis-
pensable evidence of such enclosure.

Undisputed Evidence

Undisputed evidence is conclusive evidence. The clear con-
tents of a written instrument, such as a deed, remain unal-
tered by oral testimony. When trying to prove the location of
a boundary, one considers in high regard those documents
that are a part of the conveyance.

Prima Facie Evidence

Prima facie evidence stands court test until rebutted by other
evidence. A probated will granting a party ownership to a
tract of land is prima facie evidence of that ownership. Proof
of the rebuttal of the will would be necessary to contradict
such evidence.

Additional Types of Evidence

Other classes of evidence consist of primary evidence, sec-
ondary evidence, direct evidence, indirect evidence, partial
evidence, extrinsic evidence, and hearsay evidence. Primary
evidence is original or firsthand evidence. It is that evidence
that is given priority for ascertaining the truth. A copy of a
document is secondary evidence because of its inferior posi-
tion compared to the original document; however, sec-
ondary evidence may suffice in the absence of the original,
or primary, evidence.

Direct evidence supports the existence of a fact without
depending on proof of other facts. The testimony of an eye-
witness to an event is direct evidence.

Indirect evidence, on the other hand, requires proof of
one fact by proof of another. This evidence is circumstantial
evidence because of its dependence on other facts. Evidence
used to establish a detached fact is partial evidence. This
type of evidence is subject to rejection unless connected to
the fact in dispute by proof of other facts.

Extrinsic evidence lies beyond the body of a document
for agreements or contracts. Such evidence is primarily for

explanation of references in the documents. This evidence
can clarify meanings of terms that vary within local context.

Hearsay evidence is not original or does not come from
personal knowledge of a witness. This type of evidence
comes secondhand, by way of what a witness has heard
someone else say. This evidence is admissible in only a few
instances. Even in situations where such evidence is permis-
sible, its credibility would be a matter for the jury to decide.
Since much evidence used by a surveyor is hearsay (deeds,
plans, photographs, parol evidence) it is important for sur-
veyors to be aware of the exceptions to the hearsay rule so as
to know what may be useful and what is not permitted.

Exceptions to the hearsay rule may include records from
a variety of institutions, certain statements, ancient docu-
ments, matters of history, and learned treatises, all of which
is secondhand knowledge, or evidence, used by the declar-
ant.

Parol evidence is oral evidence that may be used in cer-
tain instances of expert testimony However, this often
depends on the discretion of the individual court, particu-
larly when the actual declarant is available.

Collecting Evidence

The four forms for gathering evidence are oral testimony, writ-
ten documents, real or material objects, and judicial notice.
Oral or parol evidence is that given by mouth by a witness in
a court. Another method to obtain evidence is from contracts,
wills, deeds, and other types of written documents. Docu-
ments presented as evidence are usually self-explanatory;
however, witnesses may give testimony to explain ambiguities
when they exist or make interpretations where necessary
under the appropriate circumstances. The courts place limita-
tions on the types of documents allowed for presentation. This
is a matter for consideration when preparing for a court
appearance. Real or material objects such as monuments,
fences, and other physical evidence are most important in
support of the proof of a fact. Judicial notice is the act of rec-
ognizing the truth (universally established such as a historical
event) related to the facts of a case. This recognition by a court
takes place without supporting evidence.

Consideration of Evidence

Other considerations in the rules of evidence include real
and demonstrative evidence. The same chapter of the statu-
tory law addresses topics such as declarations and admis-
sions, weight and sufficiency, and questions of law and fact.
The understanding of evidence is most important to the sur-
veyor involved in land development. His or her determina-
tion on the location of property lines and corners usually
provides the basis for development and construction work
to progress.

Often a surveyor’s work is nearly complete before a legal
problem is detected. Should the land under development
become involved in litigation, the surveyor’s interpretation is
subject to admission or rejection in court, depending on his
or her adherence to the rules governing the law of evidence.
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One author has stated, “Everyone is presumed to know
the law and the surveyor is no exception. If he agrees to
monument a certain written conveyance on the ground, he
also agrees to locate the conveyance in accordance with the
laws regulating the interpretations of written conveyances”
(Brown and Eldridge, 1967, sec. 2.19).

WATER LAW

Many facets of water law affect land development. Property
rights and public rights are the predominant factors that
control water management and usage. Navigability distin-
guishes private rights from public rights. Rights vary
depending on whether the water is surface or subsurface.
Flowing waters contrasted with those found in a body also
affect rights.

Land development requires proper management of water.
This management includes surface and subsurface water.
Some knowledge of water law is necessary before water re-
sources planning can begin. Failure to consider appropriate
water law can be devastating to the land development
process.

Water is always in motion. As part of the hydrologic
cycle, water exists in varying states, but no matter the state,
it is water. The state of its existence can be vapor, rain, snow,
dew, surface water, or ground water. A property owner’s
rights concerning water use depend on a number of factors
including whether the water is atmospheric, surface, or sub-
surface. Laws control the use of water flowing in a stream or
existing in a body such as a lake. The laws of riparian rights
or those of prior appropriations govern this control. When
water seeps into the ground, rules for subsurface flow gov-
ern the manner of its control. Yet another set of laws deter-
mines the use of water flowing in a dispersed state across the
surface of the earth.

When waters are navigable, they become public waters.
The problem lies in the determination of what constitutes
navigability. The rule often given for this determination is
that “if water is navigable in fact it is navigable in law.”
Recent laws have defined navigability beyond this and based
the question on flow. To declare water navigable by statutory
law, when that water is not navigable in fact, gives the owner
of the water rights due compensation. In most situations,
statutory law is more limiting on property rights than is nav-
igability. In situations such as these, surveyors and engineers
involved in land development should be familiar with the
federal statutory law definition of navigable waters."!

16 U.S.C. § 796(8). Navigable waters means those parts of streams or other bodies of
water over which Congress has jurisdiction under its authority to regulate commerce
with foreign nations and among the several states, and which either in their natural or
improved condition, notwithstanding interruptions between the navigable parts of such
streams or waters by falls, shallows, or rapids compelling land carriage, are used or
suitable for use for the transportation of persons or property in interstate or foreign
commerce, including therein all such interrupting falls, shallows, or rapids, together
with such other parts of streams as shall have been authorized by Congress for
improvement by the United States or shall have been recommended to Congress for
such improvements after investigation under its authority.

State laws, as well as federal laws determine the water
rights of an individual owner. States base their laws on two
fundamental, but different, doctrines. The two doctrines
developed to control water uses are riparian rights and
appropriations. In most instances, the courts have integrated
and modified these two fundamental doctrines to develop
many of today’s current water laws.

Riparian Rights

Riparian owner’s rights include use of the water and encom-
pass those rights for the enjoyment and development of his
or her land. Issues and lawsuits related to riparian rights are
much more common in the western states, where water
resources are scarcer, and thus more valuable, than in the
eastern states. These rights of use must not infringe on the
rights of other riparian owners to exercise those rights. If all
riparian owners have the same rights in the same body of
water, then the use must be reasonable by each owner.

The property must adjoin a natural watercourse for these
rights to exist. Additionally, the land must lie within the
watershed of the riparian waters for riparian rights to exist.
Once severed, these riparian rights remain lost from the
land, and the loss is a permanent one. The term littoral owner
indicates a particular type of riparian owner. A littoral owner
is one who adjoins a body of water such as a lake or sea. The
rights of a riparian owner include access to the water.

Other rights include extraction and use of the water. The
riparian owner can only preserve the water in its natural
condition. The following example illustrates unnatural use
of water. When a riparian owner takes water from a river for
use in a cooling process at a canning factory belonging to the
riparian owner, the result is “unnatural” if the water temper-
ature is higher when returned to the river than when first
removed from the river.

Riparian owners, in most situations, have rights to all the
water necessary for domestic purposes. Upstream owners
have this right of use even if it deprives lower riparian own-
ers of water required for that use. This domestic use includes
water for the care of livestock but not for use by cattle raised
for commercial purposes.

Riparian rights give to the owner of those rights the use of
water in riparian watercourses for irrigation. The “reasonable
use” rule and the claims of each riparian owner declaring his
or her rights to those waters restrict the usage of each.

The conduct employed by the parties provides a test of
the doctrine of reasonable use. The test, when applied by the
courts, resolves conflicting rights of riparian owners. Tem-
porary interruption in normal flow of riparian waters usually
does not constitute grounds for liability for damages. The
validity of this depends on the circumstances involved and
the jurisdiction where the case occurs.

When riparian waters are navigable in fact, the public has
a right to use the water for recreational purposes. This fur-
ther modifies and limits the rights of the riparian owner.

Should the body of water change course gradually and
imperceptibly, leaving land exposed, the riparian owner may
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gain property rights to this newly revealed addition. Such a
process is called accretion or reliction. The precise definition
of the term accretion is “a gradual and imperceptible accu-
mulation of land.” Soil deposits left by the body of water
attaching to the accreted land result in this increase. Reliction
is a process that exposes the land previously covered by
water. This exposure occurs by a gradual and permanent
subsidence of the water. Ownership or title lines move with
the shifting shoreline under the proper conditions. Avulsion
is a term that describes the sudden and abrupt change in a
land formation. This action may be the result of an act of
God. Such changes do not affect boundary locations and
thus are different from accretion or reliction.

Surface Water

In most cases, water classified as surface water allows for its
consumption by the owner of the property on which such
water exists. The disposal of this water can pose problems,
particularly in land development projects. Under early legal
doctrine, landowners could dispose of unwanted surface
water. Such disposal could take place artificially without
incurring any liability from neighboring landowners. The
legal name applied to this doctrine is the common enemy rule.
Under this doctrine, adjoining landowners could protect
themselves from surface water by any means available.

In some states, this rule still applies to surface waters that
naturally drain from one property to another. The majority
of the states have modified this rule. These modifications
mean that only reasonable changes can take place, without
liability, in the flow of these surface waters. Under the mod-
ified rule, land developers are not liable to adjacent owners
for increases in runoff.

Other states do not follow the common enemy rule but
follow instead the civil law doctrine. This doctrine allows
surface waters to flow from one property to another if that
flow is in a natural channel. Owners of lower-lying property
cannot obstruct this flow. The downstream owner may take
reasonable steps to protect against this flow. Landowners
may seek protection under a modified version of the civil
law doctrine. Combining this doctrine as modified and the
common enemy rule as modified results in a reasonable use
doctrine.

The degree of harm inflicted on the downstream owner
and the foreseeable harm, good-faith, and cost-benefit fac-
tors furnish the criteria used to judge reasonable use.

Subsurface Waters

These waters include percolating waters, underground
streams, and artesian waters. Under common law, the sur-
face landowner has the absolute right to extract percolating
water. This right exists without regard to the impact on
adjoining owners. Many states modified this law into rea-
sonable use. Bordering landowners share rights under this
doctrine. The same rules of law as those that control surface
waters control underground streams if both lie in the same
government jurisdiction.

When following the common-law rule, the surface owner
has absolute ownership of percolating water. Landowners
have corresponding rights in the percolating waters when
the rule of reasonable use controls the jurisdiction of land
ownership. The doctrine of prior appropriation gives owner-
ship of the percolating water to the state. The water is avail-
able to surface owners based on respective state laws.

Landowners may become liable for obstructions in the
flow of percolating water. Extremely hazardous activity that
causes interruption of flow would likely cause such liability.
If the surface owner acts in a nonnegligent manner while in
the process of developing his or her land, then such acts
carry no liability for damage to percolating water.

Differing views exist concerning the liability of a surface
landowner. Responsibilities and rights in subsurface waters
related to the surface owner might also hinge on the type of
subsurface water involved (percolating waters, underground
streams, and artesian waters). When a surface owner pol-
lutes percolating water, he or she usually incurs liability
related to the manner of the use. If the surface owner uses
the land rationally, he or she will incur no liability for these
actions. This often holds true even when these actions result
in injury to another landowner. The surface owner can incur
liability if the land use is reasonable but the use was negli-
gent on this owner’s part. Some government authorities hold
landowners liable for pollution regardless of the manner of
their use. Owners can become vulnerable to claims without
the presence of negligence and unreasonable use of the land.
When this situation occurs, liability exists without fault.

The question of “reasonable” and “negligent” or “unrea-
sonable” obviously can become a matter of hairsplitting.
Complications in interpretation of water law also arise
because of variations of interpretation between jurisdictions.
The following court rulings shed some light on the dilemma
involved in making a determination relative to usage. A case
from the Arkansas court illustrates the reasonable use of
ground and surface water. It should be noted at the onset
that Arkansas is a riparian rights state and follows a modified
doctrine that includes reasonable use. The case used for
illustration is that of Jones v. OZ-ARK-VAL Poultry Co."* The
Arkansas Supreme Court ruled that reasonable use applied
to all underground waters as well as those on the surface. In
this case the court went further and accepted the correlative
rights doctrine set fourth in Hudson v. Dailey."” Correlative
rights further modify the rule of reasonable use to a propor-
tionate share of the underground water to the surface
landowner in times of short supply of the water. In effect,
this ruling indicates that reasonable use of water relates to
available supply. Therefore, as supply changes what has been
reasonable use can become unreasonable. As with all situa-
tions under law, each case involves circumstances peculiar
only to the case at hand. It is not the intention to imply that
a rule exists for the determination of reasonable versus

2 Jones v. 0Z-ARK-VAL Poultry Co., 228 Ark. 76 (1957).
BHudson v. Dailey, 156 Cal. 617, 105 (1909).
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unreasonable. The intent is to point out possible pitfalls that
might arise out of the land development process.

LAND USE

In a chapter dealing with property laws, it is appropriate to
include a section on land use. Ownership of property relates
closely to the right to use that property. Laws controlling
those uses are worthy of mention in this section.

All phases of land development should begin with exten-
sive planning. The first step in the planning process, preced-
ing the technical planning, is a market analysis. This study
can be the difference between success and failure for any
development. A need assessment can determine the type of
development having potential for success and the design
suited for the site location.

Land and site planning involve evaluation of the site.
Locations of specified land uses occur during this part of the
planning process. Topography and access play a major role
in these determinations. Engineering and surveying follow
as they become necessary for the precise location of items set
out in the planning stage. Most municipalities require engi-
neering plans before site development can begin. These
plans show street grades, earthwork, stormwater drain lines,
sanitary sewers, utilities, and water supply lines. Also incor-
porated into these plans are material schedules necessary for
the development’s construction.

Planning and designing buildings requires the services of
an architect early in the development process. In many
instances, the architect can help with site planning. The
architect assists in overall coordination of style used within a
land development project.

If the planning process is to proceed in an orderly man-
ner, all participants must consider legal implications. Legal
topics discussed to this point are common to all property
surveys. When a land development is pending, then legal
topics related to that development become important fac-
tors. They can affect and control the planning and construc-
tion process.

Land Use Regulations

Common law and statutory law provide for the regulation of
land by private and public means. Private land use regula-
tions, such as recorded covenants, usually exist through
arrangements entered into by private parties. Laws and
courts provide for enforcement of these arrangements.

The law of nuisance also provides a form of private regu-
lation. Nuisance law pertains to the control of “that which
annoys and disturbs one in possession of his property, ren-
dering its ordinary use or occupation physically uncomfort-
able” (Black, 1990, s.v. “nuisance”).

The law of nuisance is a doctrine that, while allowing a
landowner to make reasonable use of his or her land, does
not allow a landowner to deprive other landowners in the
community of the reasonable use of their land. Enforcement
of nuisance laws usually results from the actual physical
activity causing the nuisance. The greater the physical

impact on the land, the greater will be the possibility of the
court granting relief to the affected party.

Public regulation of property is achieved through zoning
laws. Governments possess, as an incident of their police
power, the ability to regulate the use of land to safeguard
public health and welfare. Particular land use zones estab-
lished under zoning ordinances regulate land use.

Ordinances

Ordinances are laws initiated by authority of a local legisla-
tive body such as a county board or a city or town council.
Local governing bodies adopt subdivision ordinances to pro-
vide for a healthy living environment. These ordinances set
up specifications that produce better design of the building
lots while providing control over the creation of new lots. In
many jurisdictions, an unsubdivided portion of a master lot
cannot be conveyed to a new owner. In some cases, an
unsubdivided portion can be conveyed, but only under
strict guidelines that, for example, might limit the size of the
parcel being created. Thus, subdivision and the creation of
new lots are required to allow more individuals to become
landowners.

Restrictions

Restrictions can exist in the form of deed restrictions and
restrictive agreements. Zoning laws are but one form of
restriction. Grantors cannot pass title to rights that they do
not possess but they have the option of disposing of fewer
rights than they possess. When grantors choose to do this
they may destroy these rights, or in some cases they may
retain them for themselves. Clauses in deeds that place lim-
its on rights are restrictive covenants. Most often these
clauses are not restrictive but, rather, offer protection. If
written for the community, these restrictions protect against
undesirable use of the land.

Restrictions are either public or private control over the use
of property. Simple examples of each follow. A private land
developer purchases a tract of land and employs professionals
to subdivide it into some smaller parcels. The surveyor or
engineer will map and properly record the subdivision. A note
on the face of the map designating all lots for residential use
only is an example of private building restrictions. A city or
county zoning ordnance that sets a particular area aside for
industrial use or other areas residential use is public control.

Courts provide means of enforcing restrictions. The party
seeking to enforce restrictions can petition the court to issue
an injunction (order) to halt the violation. Anyone found to
be in contempt of such an order is subject to contempt of
court sanctions, which may include incarceration.

Subdivision Development

Subdivision, broadly defined as the creation of smaller lots
from a larger tract, falls under the jurisdiction of a local
authority in most states. Subdivision regulations, however,
differ widely among local jurisdictions, and surveyors should
be well acquainted with these local ordinances.
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There is a tendency to think of subdivision development
as a relatively new process. Shortly after the Norman Con-
quest of 1066, William the Conqueror established a form of
subdivision control in England requiring permission from
the Crown for divisions of baronial estates. History shows
this activity to be one of the earliest forms of man’s social
coexistence with other men. Subdivision development and
new cities on this continent trace their existence to the first
settlements. The Royal Ordinances for the Laying Out of
New Cities, Towns or Villages, circulated by Phillip 1I of
Spain in 1573, is an example of early regulations intended to
control land development. Many early town charters pro-
vided for methods of laying out church sites, town markets,
streets, and lots. Colonial charters also controlled subdivi-
sion of lands for new towns. The Continental Congress reg-
ulated the division of western lands through the adoption of
the Public Land Survey System.

By the nineteenth century, earlier subdivision and land
controls, together with the exploitation of the land by devel-
opers in “get rich” schemes, led to further regulation, requir-
ing accurate surveys and maps of proposed subdivisions and
regulation, in many states, of street width and alignment.
Before lots could be sold, local officials were required to ver-
ify surveys and maps. Public official review and approval of
public dedication of streets was also required before lot sales
could take place. The public dedication requirements and
procedures became clearly established.

In 1928, the U.S. Department of Commerce published
the Standard City Planning Enabling Act (Standard Act).
State legislative acts followed, and by 1961, nearly 1000
cities with populations more than 10,000 had developed
comprehensive subdivision regulations. Today, all 50 states
have adopted some form of enabling legislation concerning
subdivision law. Land developments are subject to more
stringent controls than at any other time in history.

Subdividing land is not as simple as completing a survey
and preparing a map that includes lots and streets. Subdivi-
sion regulations mandate the laying out of streets and divid-
ing land into blocks and lots. For the process to be beneficial
and orderly, subdivision laws must be enforced in accor-
dance with their tenor and not interpreted by political senti-
ment. While civilization exists, new land developments will
begin and old land developments will expand.

Today, subdivision control goes beyond the size of lots and
the horizontal and vertical requirements for streets. These
controls also surpass the requirement of installing on-site
roads, sidewalks, water and sewer lines, drainage, and other
utilities. Some jurisdictions now require dedication of land
for parks, schools, sewage treatment plants, and other public
use, providing a sufficient nexus exists between the dedica-
tions demanded and the impacts caused by the subdivision.

Many courts have upheld requirements for such dedica-
tions. One city required that 4 percent of the land develop-
ment area be set aside for parks and playgrounds. One court
said this requirement was reasonable and upheld it because
the new development created the need for the park and play-

ground." The limit on the amount of such dedications and
exactions allowed by law in the subdivision process differs
greatly between states and between different jurisdictions in a
state. In a recent case, the Supreme Court of the United States
has ruled that a “rough proportionality” must exist between
the exaction sought and the slated public purpose involved."

Recent land development regulations address environ-
mental concerns. These controls often require the developer
to submit project plans to a government agency. This agency
will grant approval if there is no indication of adverse impact
on the environment. The State of Vermont has adopted a
new land development law administered by the Environ-
mental Control Board through seven environmental district
commissions. Developers must obtain permits for proposed
subdivisions from this board. This law is an example of the
tendency in land development controls to curb negative
environmental impact.

The approval process for subdivisions varies from one
place to another, but the overall procedure is much the
same. First, review and understand the local subdivision
ordinance. Second, survey the land to obtain an accurate
description of the boundaries. Third, proceed with surveys
to locate abutting streets, determine topography, and locate
special features. Fourth, locate any structures and easements
existing on the site. Fifth, determine any restrictions
imposed on the property.

Water lines that serve the subject property should be
located if they exist. State and local requirements for sanita-
tion disposal and provision of potable water should be deter-
mined. Information on water table heights, soil conditions,
and prevailing wind directions is important. This informa-
tion may affect lot layouts.

The surveyor should check subdivision ordinances for
restrictions. They often include lot size, setback lines, and
other specified items. In addition, the surveyor should review
the local zoning ordinance for other limitations. Subdivision
regulations typically control street width and grades. The
ordinance usually includes the procedure for presenting
maps and plans to the controlling government body:.

The developer should employ an engineer or surveyor to
prepare preliminary plans for the proposed development. The
local subdivision ordinance provides a guide for the prepara-
tion of such plans. These plans should show the approximate
size and shape of the proposed lots. The preliminary plans
include street locations, street grades, and the method of pro-
viding drainage for all areas within the development. These
plans also indicate land use, utilities, and zoning,

The surveyor should locate public facilities such as
schools, parks, and playgrounds and record distances from
these facilities to the proposed development site. Available
transportation and shopping facilities affect the needs assess-
ment. Cost estimates determine the feasibility of the pro-
posed development. Sound developments usually depend

“Aunt Hack Ridge Estates Inc. v. Planning Commission, 160 Conn. 109 (1971).
Dolan v. City of Figard, 114 s. Ct. 2309, 2314 (1994).
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on investment moneys for home mortgages and develop-
ment cost including streets, utilities, and earthwork.

Various agencies require filing of proposed development
plans. The local planning commission is the coordinating
agency in most localities. After approval of the proper agen-
cies, the development can proceed. Submission of a final set
of plans to proper authorities usually precedes lot sales.

Shopping Centers

Land use for commercial purposes covers a broad range. It
includes the regional financial center through the small cen-
tral business district down to the smallest commercial unit,
called the neighborhood center. Each of these units must meet
a specific need. Controlled designs of this type include provi-
sions for traffic, parking, and floor space. The type of center
determines the appropriate balance between these factors.

Centers can be categorized by the population they serve.
Neighborhood centers serve between 7,500 and 20,000 peo-
ple. Community centers provide more variety in service and
reach a population in the 20,000 to 100,000 range. Regional
centers are complete with major department stores and serve
a population from 100,000 to 250,000. A thorough analysis
should precede the building of any center to provide for
needs assessment. This analysis is typically performed by the
real estate developer, who often assembles the necessary
information from several consultants, one of whom may be
the surveyor.

Most neighborhood centers require approximately 5
acres of land for the site. Sites for community centers are
larger and often are 10 or more acres in area. Regional cen-
ters are around 30 acres. Consult local regulations for defi-
nite control of zoning and restrictions.

Industrial Parks

These subdivisions are a very specialized type of develop-
ment and require special knowledge of industrial require-
ments. Today these parks serve a community in much the
same manner as the industrial districts of earlier times. Such
parks are not suitable to all industries.

These parks offer benefits to industry and communities.
Industrial parks can relieve industry of legal problems stem-
ming from zoning. The site offers utilities and other services;
therefore, the industry encounters no problems from local
government in securing such services. Often there is a sig-
nificant reduction in site development cost to the industry
that locates within such a park. There are other beneficial
factors available to industries that locate near each other,
including security, eating facilities, and clubs for employees.

Industrial parks, as is true with most subdivisions, must
have a set of protective restrictions. These take the form of
covenants carried in deeds and leases. They help ensure
compatibility among occupant plants and between the park
and the local community. Standards must be sufficiently
high to be acceptable to the nearby residential communities.
They must not be so rigid that they become unacceptable to
the very industries sought by the park.

Properly developed and administered restrictions can
make land usage predictable and therefore protect property
values in the park and the area surrounding it. Protective
covenants in most industrial parks regulate both permitted
and prohibited uses. They control emissions of smoke,
noise, heat, industrial waste, light, odor, and other environ-
mental factors. Included in typical restrictions are such items
as site size, site coverage, building line setback, parking,
building, and construction types.

The communities that house industrial parks reap bene-
fits from the diversification of the local economy. A broader
tax base, more income into the community, and a general
stimulant to the area are all benefits that come with success-
ful industrial parks.

City-County Planning and Zoning

City and county planning processes are as old as the govern-
ing bodies themselves, but zoning processes are of twentieth-
century vintage. Past planning may or may not have been as
good as that seen today. Modern urban planning and zoning
processes leave these roots in the Standard City Planning
Enabling Act of 1928. Tomorrow’s generations will criticize
today’s planning in a different light because planning is fore-
casting, and forecasting is difficult. In the past, forecasts have
tended to underestimate growth in our cities. This has cre-
ated many of the problems seen today. It has also made solu-
tions to other problems difficult and more costly to solve. At
the root of city and county planning is the plan for an ade-
quate transportation system, and as this system becomes
more complex, the planning process must become more
comprehensive. Good planning meets the demands and
problems of the present.

One objective of the planning process includes increasing
economic efficiency by coordinating the size and location of
physical facilities with projected future needs. Planning
should provide an overall design for urban expansion that is
aesthetically pleasing and retains the natural integrity of the
land. The planning process also serves to allocate land to
varied uses necessary for stable and healthy growth. Properly
executed planning enhances the relationship among various
land uses.

A major factor in the planning process is control, and a
U.S. Supreme Court ruling has qualified zoning laws as an
essential part of such controls.'® Planning and zoning com-
missions exert control over subdivisions and other land use
areas surrounding cities. The land developer has the oppor-
tunity to produce well-planned land developments; however,
he or she needs the help of a land-planning team composed
of engineers, surveyors, architects, and land planners.

Zoning is a plan or process that, as the term suggests,
divides a city or county into zones. Each of the designated
zones serves a particular use. Provisions for zoning ordi-
nances come from the state’s police powers. These are neces-
sary to protect the health and safety of the public. Such

S Warth v. Seldin, 422 US 490 (1975).
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zoning prevents overcrowding, establishes appropriate sani-
tary regulations, provides for a more efficient transportation
system, and protects quiet residential areas. For example,
zoning lessens the danger of fires by banning factories from
residential districts.

Zoning ordinances were simplistic in the beginning. Divi-
sion of a city into three zones—residential, commercial, and
manufacturing—was usual. Trends in zoning are evolutionary,
and modern ordinances create more classifications. Residen-
tial districts are no longer exclusive to single-family dwellings
but provide for multifamily dwellings as well. Subdivision of
commercial zones into retail and wholesale areas is usual.
Subclassifications used in industrial zones are heavy and light.

Zoning is exclusionary by its nature, and the courts have
ruled that zoning that excludes a class is unconstitutional.
Some examples of these exclusions are apartments, mobile
homes, and even zoning exclusively for large lots. Some
courts have held valid those ordinances that specify mini-
mum lot sizes, but these requirements must be reasonable
and must be for the health and safety of citizens. The courts
have been consistent in ruling that the exercise of zoning
powers is impermissible if the result renders land economi-
cally useless. Variances in ordinances allow flexibility and
prevent hardship on landowners of particular tracts. This is
true for tracts that can be shown to be unsuitable for a cer-
tain zone. Ordinances also provide for nonconforming uses,
which are uses in existence at the time of conception of an
ordinance that conflict with the uses established by the new
ordinance for the affected property.

Zoning can be for aesthetic purposes. Bulk zoning regu-
lates the size and shape of buildings and their location on a
property. Zoning ordinances usually require property owners
to obtain building permits before erecting any structure.
Applications must accompany plans and specifications. It is
through these permits that enforcement of zoning takes place.

SUMMARY

It is the intent of this chapter to provide a brief overview of
legal topics that often affect land development. The section
on use of law libraries should provide a foundation for read-
ers to carry on specific research in those areas of individual
interest. This chapter is not a substitute for legal counsel and
should not be used by nonlegal professionals as a basis for
providing legal opinions or legal analysis, or as encourage-
ment to engage in the unauthorized practice of law. Further,
this chapter is a supplement to Chapter 13, “Boundary Sur-
veys for Land Development.”

Real property and the law controlling and protecting the
individuals’ rights in that property are at the root of our demo-
cratic way of life. Under our system, classification of rights of
ownership and defining the limits of that ownership, as these
limits relate to the classification, provide order and structure
to real property ownership. Instruments such as deeds pro-
vide proof of rights held in property. Additional rights that
guarantee full usage of property include easements, water
rights, and other items. These provide for greater enjoyment

of land ownership. All these topics become vitally important
under our system of laws and holding of real property.

Orderly progress in land development rests on the system
of land ownership provided for under the laws related to
such ownership; however, some areas such as zoning and
planning can, on occasion, impede development.
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INTRODUCTION

Prior to the land development consultant putting pencil to
tracing paper and, hopefully, before the land developer’s sig-
nature appears at the bottom of a land purchase contract,
both parties must understand the effect of local planning,
zoning, and other regulations. Planning and zoning stan-
dards and controls adopted by local government affect
everything from the uses allowed on a site to the drainage of
stormwater. In some jurisdictions, even the amount of traffic
generated by the development is subject to detailed review
and regulation.

Under our federal system of governance, where states
control all powers not granted to the U.S. government under
the Constitution, local land use regulations are the product
of what is permitted by state planning enabling legislation.
This legislation pertains to the kind of land use regulatory
powers local governments can exercise. Given the differing
state enabling legislation, local governments operate in dif-
ferent ways. Much of this diversity results from the size of
the jurisdiction, the structure of its government, and the leg-
islative authority granted by the state. In addition, each
jurisdiction has unique problems and priorities. Residents
have varying levels of affluence, sophistication, and involve-
ment within their community and government. These fac-
tors impact the way local governments regulate land
development.

Even within a single region, the land developer and land
development consultant may operate in several jurisdic-
tions. Consequently, they will encounter a broad variety of
plans, ordinances, regulations, policies, and procedures, all
of which can affect project design, economics, and plan
approval. Figure 7.1 depicts the Washington, D.C., metro-

politan area surrounded by two states, Maryland and Vir-
ginia. Each state operates under a different legislative process
and constitutional mandate. Within those two states, there
are 13 adjacent or nearby counties, four major cities, and a
significant number of independent towns and villages of
varying sizes. Due to the post—World War II growth in the
region, several once-rural counties have become integral
parts of the region. The merging of the Washington and Bal-
timore economic regions and advent of commuter rail have
dramatically expanded the market boundaries within which
a Washington developer can reasonably operate. Metropoli-
tan-based land development and building companies now
reach as far west as the eastern panhandle of West Virginia,
south to Richmond, north to the Pennsylvania border, and
across the Chesapeake Bay Bridge to undertake new projects.
Each of the jurisdictions of the region is unique in its eco-
nomic base, its citizens’ attitudes, and its governments
priorities. Perhaps more to the point, each of these jurisdic-
tions, within the metropolitan area, has its own unique set of
planning and zoning regulations. The breadth and expan-
sion of the Washington market are not unique; similar situa-
tions exist in most metropolitan areas.

Differences in government budgets and the size and
sophistication of review staff and commissions also have
broad implications for the development team. These differ-
ences affect not only the number of public officials and agen-
cies the development team must come in contact with but
also the level of scrutiny given to the proposed rezoning doc-
uments or development plans. As the government’s size and
structure grow so does the potential for conflict between its
administrative and elected officials. Each official or depart-
ment manager reviews rezoning and development proposals
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Figure 7.1 Jurisdictions in the Washington, D.C., metropolitan area.

with a different constituency or agenda in mind. Each has
competing needs and generates competing conclusions. This
bears directly on the time it takes to secure zoning approval.

As a jurisdiction matures, political or civic leaders often
demand more exacting standards for development and con-
struction. The government responds by tailoring zoning
regulations and procedures to address new priorities. Some-
times these new rules and standards take effect even while a
proposed zoning project is well under way. These new stan-
dards and/or regulations, coupled with increased review
time and sometimes circuitous approval procedures, can
increase the future land development costs dramatically. The
land development team must frequently adjust design and
construction budgets during the rezoning process as well as
throughout the life of the project.

In an attempt to minimize the risk associated with mis-
takes made due to lack of knowledge of the development
process, it is not uncommon for land developers to special-
ize in several locations within a region, while avoiding proj-
ects in other jurisdictions. Decisions to avoid certain
jurisdictions may be made because of market characteristics,
unfavorable tax rates, or restrictive development regulations.
However, it is increasingly rare for all but the smallest devel-
oper to operate within a single jurisdiction.

Given these differences, the land development consultant
must become familiar with the land use planning and zoning
documents and regulations in effect in each jurisdiction
within which the company operates; otherwise, plans and/or

proposals may not win government approval. It is the con-
sultant and the land use attorney to whom the developer
looks to be experts on local policies and the controls appli-
cable to each new project. Even consultants with prior local
government work experience must keep track of newly
evolving priorities, policies, regulations, and standards. Fur-
thermore, as government workload increases and operating
funds decrease, development review staffs are forced to limit
their efforts to technical review. They are unable to devote
considerable time or energy to shepherd applicants through
the jurisdiction’s regulations or review procedures. This
places a heavier burden on the land development consultant
to develop independence and expertise in the local land
development review and approval process.

Developing a clear understanding of local plans, policies,
and requirements may seem a monumental task. It is im-
practical for one person to be sufficiently familiar with all
local regulatory programs in the region. To do so would
require extensive research into past practices and countless
hours in government boardrooms. Acquiring an overall
familiarity with the basic structure of government function
and regulations makes it easier to assimilate this informa-
tion. However, effective land development consulting firms
designate team leaders with extensive local experience. Each
of these people becomes responsible for knowing and mon-
itoring development and regulatory activity within the juris-
diction in which the firm maintains a presence. Absent a
clear understanding of a community and its attitudes and
politics, the land development process can become a frus-
trating exercise, with false starts and blind alleys that can
prove costly to both consultant and developer.

This chapter addresses only the most typical planning
and zoning regulations, ordinances, and procedures. As men-
tioned, it is neither practical nor possible to address all vari-
ations that exist throughout the nation. However, there are
basic similarities in the structure of each type of regulation.
This text focuses on their differing impacts on land develop-
ment and the manner in which regulations or procedures are
implemented.

COMPREHENSIVE PLANNING

The comprehensive plan, which is sometimes called the
master plan or general plan, serves as a formal statement of
the community’s goals and objectives. The plan establishes
policies and procedures relating to the community’s future
growth, including new development of land and maturation
of existing neighborhoods; it represents the collective input
of public- and private-sector attitudes, needs, and desires. Its
recommendations are based on extensive analysis of eco-
nomic, social, demographic, and environmental as well as
other forces evident in the community and attempts to pro-
vide an adopted vision of the community for some distant
point in time, typically 10 to 20 years. The comprehensive
plan provides valuable guidance for those making important
economic decisions, including local officials, land develop-
ers, existing and prospective residents, employees, and busi-
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ness operators. Also note that, in most states, the comprehen-
sive plan is a guide that is advisory in nature and not a legally
binding regulation, such as a zoning ordinance, which indeed
is law. However, in a minority of states, the comprehensive
plan is directive in nature, requiring conformance, and rises
to the level of being law.

To government officials, the comprehensive plan serves
several purposes. It defines a general pattern of projected
land use for the community. It recommends policies that
alternatively encourage desired development or discourage
inappropriate uses or intensity of development. The plan
establishes and reinforces community standards for appear-
ance, design, delivery of public services, and protection of
the environment, and serves as an important guide for allo-
cating resources used for the provision and distribution of
public facilities and services. The overall objective of the
comprehensive plan is to establish and achieve goals that
result in a high quality of life for both the residential and the
business communities.

Land development, infrastructure management, and the
operation of community services involve extreme public,
private, and personal investment. As a result of this invest-
ment, the court systems have placed increased importance
on the comprehensive plan as either a guide for develop-
ment or a binding source of legally mandated land use regu-
lation. Therefore, most local officials rely heavily on the plan.
Its recommendations form the basis for making reasoned
and predictable decisions about land use and budgets, rather
than those that might be challenged in the courts as arbitrary
and capricious.

To the community’s residents, the comprehensive plan
represents a blueprint for the quality of life they can antici-
pate. It creates identity for the neighborhoods in which they
live and defines the services they expect to receive. The deci-
sion to move to a community and purchase a home is per-
haps the most important of personal investments made and
the comprehensive plan is viewed as a way to predict the
soundness of that investment. It identifies the location of
new neighborhoods, office and retail centers, new roads, and
schools that may affect that investment. The plan provides a
way of anticipating intrusion or impacts that could reduce
property value with relative certainty.

For the business sector, the comprehensive plan is an
essential source of information on potential new markets.
The future locations of new centers of employment or resi-
dential communities are particularly important to businesses
operating support, supply, and service establishments. The
plan provides information that can be used to determine the
potential customer base available to the business commu-
nity. Large employers in need of properties with room for
expansion also rely on the comprehensive plan for guidance.
Existing and future labor forces and sales markets can be
determined from the comprehensive plan. At the same time,
businesses and employers look to the plan for an expression
of long-term commitment to business and economic devel-
opment. Much in the way that residents look to the plan as

an indicator of long-term investment value, the land devel-
oper also views the comprehensive plan as a protection of
property value. More important, however, the developer
uses the plan to identify new opportunities. The developer is
in the business of converting raw or underutilized land to
new uses. The land development consultant and the devel-
oper use the comprehensive plan to determine the suitability
of purchasing specific land for new projects based on the
planned land use and their particular development program.

Many land developers specialize in a specific land use and
product; therefore, the plan is an important tool in identify-
ing the area, and sometimes the specific parcel(s), that are
best suited for the particular development program being
pursued. The availability of public facilities and services is
an important part of identifying the potential of a property.
Similarly, the compatibility with and impact of adjacent uses
are important factors in selecting property for development.
Just as a homeowner is concerned with the neighborhood,
so too is the developer concerned about the character of the
community. For example, a luxury office developer may not
believe that an adjoining industrial or warehouse facility is
a suitable neighbor. The plan helps define the market area
of a site. The developer uses this information to determine
whether there are sufficient employees, residences, or cus-
tomers to make the project a successful venture.

As the developer’s agent, it is the responsibility of the land
development consultant to understand the comprehensive
plan and its various components. The consultant must also
be familiar with the planning process itself. The information
used in the plan development process and the events that
lead to its adoption form an important foundation for proj-
ect design. The consultant must understand not only the
impact of the plan’s recommendations to the land use, but
how the jurisdiction will enforce its recommendations.

The plan provides other critical information without which
the application of other regulatory tools could be meaning-
less. This information relates to general design requirements
imposed on a project beyond simple use and scale. These
include conditions for reducing environmental and service
impacts of the development. The plan also aids the devel-
oper, by projecting when public and private infrastructure
and services will be available to the site.

Community Planning: A Participatory Process

Since the plan is intended as a reflection of the community
attitudes and desires, the process usually involves several
opportunities for citizen participation and input. The process
that some municipalities follow to adopt or revise a com-
prehensive plan is often lengthy and controversial. Even
when this is not the case, it is important for the land devel-
opment team to become involved in that process. Whether or
not projects are under way or envisioned, it is important to be
a participant in the process, as the results will shape or con-
strain development opportunities for years to come. In many
jurisdictions, outreach to citizen groups, such as home-
owners associations (HOAs) or business associations, has
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become increasingly common and important in the creation
of a plan that is more representative of the wishes of the com-
munity and less contentious at the mandated public hearings.
Charrettes sponsored by local authorities, city council, or
community association meetings are all vehicles for public
participation. The information gathered and attitudes voiced
are invaluable resources for preparing future proposals.

Although in some cases a close monitoring of the plan-
ning process is sufficient, full participation in the process
may be preferable. As residential citizens of the municipality
and as members of its business community, the team’s input
is a critical and rightful component of community thinking.
The policies and subsequent regulations and procedures that
the plan will recommend must reasonably coincide with
development practice and not serve as a hindrance to future
success. Where communities are encouraged to accept the
practical expertise offered by development professionals, the
plan and its policies are more effective in achieving the com-
munity’s goals.

Most medium- and large-sized municipalities employ a
professional planning staff, which coordinates the overall
planning effort, while smaller communities often retain out-
side consultants for this purpose. The governing body relies
heavily on the recommendations of its planning staff,
although decisions about the plan and policies will ulti-
mately be its own. A timetable for the plan development or
revision and a framework for the analysis will be prepared.
Sometimes working with an ad hoc task force created for the
sole purpose of dealing with a particular development issue
and composed of the community’ civic, business, and polit-
ical leaders, the staff undertakes extensive data collection.
The staff compiles the demographic and economic inventory
statistics needed for the analysis, as well as reviewing exist-
ing development patterns and activity.

The comprehensive planning process often provides for a
period of open nominations, during which citizens can sug-
gest new or revised development policies and specific parcel
recommendations for inclusion in the plan. For the land
development design team, this is perhaps the most impor-
tant part of the planning effort. During this period, it may be
possible for citizens to recommend, and the governing body
to consider, new or revised land use designations for proper-
ties under the control of the developer. This could result in a
downplanning, also known as down-zoning or reduction in
the land use density or development intensity recommended
in the comprehensive plan. Conversely, this forum provides
the land development design team with the opportunity to
suggest a different and, perhaps, more intense use of the
property and strive to have the comprehensive plan recom-
mendation revised accordingly. Depending on existing par-
cel zoning, future projects could be drastically altered if
development intentions are not confirmed or defended by
the land development design team during this nomination
period.

As stated, this nomination period also provides an oppor-
tunity for citizens as well as landowners to introduce new

proposals for future development of the holdings of the
developer. Circumstances unforeseen in prior plans, such as
expansion of an airport, revitalization of a business center,
decline of a neighborhood, or influx of new industry, may
justify a change. Similarly, assembly of smaller parcels into a
large development tract may also suggest an opportunity for
a project of grander scale than anticipated in the plan. The
planning staff and other involved groups consider these pro-
posals in preparing the plan. Supporting documentation and
testimony presented by the development team form an
important component of the analysis.

As the planning staff prepares preliminary drafts of the
comprehensive plan, the governing body often schedules
town meetings, informal public hearings, or similar forums
to allow public input and comments. The purpose of these
meetings is to gain a sense of the community’s reaction to the
plan. Frequently, the planning staff compiles testimony and
comments presented at these meetings and responds with an
analysis of issues and conflicts. As the process draws to a
conclusion, formal, statutorily mandated public hearings are
held by either or both an appointed planning commission or
similar board and the governing body of the municipality.
Throughout these hearings, the information presented by all
segments of the community provides an important record on
which to base subsequent land development decisions.

Depending on the size of the community, the entire pro-
cess can take several months to several years. To spread the
demanding workload, many municipalities update their
comprehensive plans, or portions of it, on a cyclical time-
table. Some states’ legislation mandates the time within which
the jurisdiction must review and update the comprehensive
plan, such as every five years. Opportunities for property
owners to seek out-of-turn or off-schedule plan amend-
ments may be limited; for further discussion see Chapter 9.
The land development consultant must be familiar with local
practice to advise dev