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OVERVIEW OF THE LAND
DEVELOPMENT PROCESS

Sidney O. Dewberry, PE., L.S. / Dennis Couture, A.S.L.A, RLA.

LAND DEVELOPMENT

Urban design experts plan the cities and communities of
today and tomorrow. The many specialists involved are
highly educated and experienced in several fields. They
handle a host of tasks, encompassing feasibility studies,
zoning applications, environmental regulations, designs,
permits, and the hundreds of steps necessary to design and
construct a project.

Just What Is Land Development?

The conversion of land from one use to another is the gen-
erally accepted definition of land development. As used in
this book, it is confined to land conversion associated with
the modern communities that are being constructed, or re-
constructed, for people to live, work, worship, shop, play,
and with other supporting land uses. 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 civilizations of Egypt, Greece, and Rome
can be traced to humble beginnings in tribal communities.
Their growth in size and complexity is typical of urban
development and not unlike what we are experiencing to-
day in the United States. With their complex roadways,
aqueducts, commercial markets, and residential areas, the
ancients battled problems of transportation, waste disposal,
drainage, water supply, population densities, and a host of
others. One can be certain that complaining neighbors ex-
isted then as now. Yet today, the process for finding solu-
tions and developing scenarios that serve the greater good
is systematic and, to a large degree, uniform in principle,
and beginning to be uniform in practice. The systematic

approach to land use planning, analysis, and engineering is
known as land development design. Land development is the
entire process, from concept through design and construc-
tion.

The Conversion of Land

Since the early 1950s, the conversion of land to a different
use has generally meant a more intensive use. The definition
formerly applied almost exclusively to residential, commer-
cial, retail, industrial, and employment center land uses. It
did not take long, however, before city planners and resi-
dents alike echoed Daniel Boone’s call for elbow room and
clamored to have areas preserved for recreational, educa-
tional, social, and cultural activities as well as for the road-
ways and services to support them. And while the typical
land development definition was broadened to include such
activities as conversion of rural land to agriculture use, con-
struction of major transportation and utility systems, or
even central city redevelopment, the meaning for the pur-
poses of this Handbook is the conversion of land from one
use to another, usually of greater intensity, and is typically
applied to residential, commercial/retail, industrial, and
employment centers with supporting uses and supporting
infrastructure.

Land development design is the systematic process of
collecting data, studying and understanding the data, ex-
trapolating the data, and creating on paper the plans for
reshaping the land to yield a land development project that
is politically, economically, and environmentally acceptable
to the client and the public. Persuasion, salesmanship, and
negotiation are part of the process. For the purposes of this
Handbook, architectural design is included only insofar as
it provides preliminary or schematic elements sufficient to
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define size, bulk, shape, and densities. Appearance, heights,
setbacks, and aesthetics factor into the final product, and
for this reason architects are frequently members of land
development design teams. However, the detailed design of
buildings is a subject for another time and another author.

The Land Professional

With the advent of land use regulations, significant envi-
ronmental constraints imposed by federal, state, and local
governments, and the heavy involvement of citizens im-
pacted by new developments, dedicated land use profes-
sionals 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
objectives of the client with the expectations of the citizenry
and public approval agencies. They must be prepared to
handle a diversity of projects, from the relatively simple
conversion of vacant land to residential sites to the devel-
opment 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,
land surveyors, civil engineers, landscape architects, ar-
chaeologists, historians, geotechnical engineers, arborists,
land use attorneys, and noise abatement technicians, just to
name a few, contribute to a project’s 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
controlling land use and land subdivision. Yet within the
process there are many elements common throughout the
jurisdictions. Even if it were intentionally written for a par-
ticular microregion, no book could present the specific de-
sign process due to the dynamics of the regulations. This
book is a presentation of a typical design process, but in
no way should it be construed as the design process.

It is our hope that this Handbook will aid you in antic-
ipating the multiple issues and requirements you will no
doubt encounter as you progress through the various stages
of project development or as you seek to broaden your
professional understanding of the complexities of land de-
velopment. For the developer, it will be an invaluable tool
to understand the services he or she will be acquiring from
various design specialists and will prepare him or her for
the regulation maze ahead. For those entering the land de-
sign profession, whether in the public sector or as a con-
sultant, this Handbook will aid you in the development of
the skills needed. For the practitioner it will prove an in-

valuable reference tool. But before we proceed with where
we are today, a bit of background is in order.

HISTORY OF SUBURBAN GROWTH'

At the heart of all suburban growth is land development—
the conversion of rural or vacant land to some sort of res-
idential use. The process involves property owners, specu-
lators, 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 incentive 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 develop-
ments (Jackson, 1985).

These words describing the fundamental interrelation-
ship of real estate, suburbanization, and land development
were realized and practiced throughout the 19th century
much as they are today. From ancient Mesopotamia to co-
lonial America, one can find residential suburbs in every
culture, yet the systematic evolution of suburbanization—
the “process involving the systematic growth of fringe areas
at a pace more rapid than that of core cities, as a lifestyle
involving a daily commute to jobs in the center” (Jackson,
1985, p. 13)—did not really materialize until the very early
19th century in the United States.

Two significant factors influenced the suburbanization of
America. First is the advancement of modern transporta-
tion. Second is the rapid population increase in cities dur-
ing the first half of the 19th century (see Table 1.1).

The Move to Suburban Life

In the 1700s, homes, shops, public buildings, hotels, places
of worship, and commerce were interspersed throughout
urban areas. This pattern reflects a lifestyle whose primary
modes of transportation were the horse and foot. Shop-
keepers usually lived above their stores, and those who
didn’t generally lived within one mile.

Before the 19th century, in most cities throughout the
world, the distinction between the city and the country, that
is, the suburbs, was both social and economic. The aristoc-
racy lived at the prestigious addresses located in the core
of the city near the places of culture and commerce. The
denizens of the outer fringes farther away from available
services were perceived to be inferior to those closer in.

A comprehensive treatise on suburban growth in the United States is Kenneth T.
Jackson's Crabgrass Frontier: The Suburbanization of the United States (Jackson,
1985). The following has been adapted from Jackson’s book.
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TABLE 1.1 Population of Principal Cities 1800-1850 (U.S. Census Bureau)

LocatioN 1800 1810 1820 1830 1840 1850

Boston, Mass. 24,937 33,250 43,298 61,392 93,383 136,881
New Yor, NY. 60489 96373 123706 202580 34270 515547
Philaelphia, Pa. 69403 91874 112772 161410 220443 340045
Balimore, Md. %114 s 62738 B0625 102313 169054
Washington, D.C. 3010 808 18217 18827 23354 40,001
Cincinnati, O~ CON 2500 062 g3 6338 116436
New Orleans, La. ... 724 717 9310 102198 116375

That soon changed with an expanded population and
transportation network. Congestion and the need for better,
more affordable living accommodations forced people to the
periphery of the city, where land was more available and
less expensive. In the 1820s, the distinction between city

and country was fading. The evolution of new technologies
in transportation changed the character of the city from a
walking city to a commuter city. As the outer fringe areas
became accessible there was a shift in residential status. The
suburbs were no longer perceived as the residence for the

FiGurRE 1.1 Anantique omnibus. (Chicago Historical Society)
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lower ranks but rather the destination for upper-class fam-
ilies who wanted to move away from the inner city’s unat-
tractive squalor.?

The Role of Modern Transportation

The new modes of mass transit began with the omnibus,
which was later replaced by the horsecar and eventually
superseded by the electric streetcar. Steam ferries were used
in cities divided by rivers, and commuter railroads were
used for longer-distance commutes. Omnibus mass transit
was established in 1829 in New York; Philadelphia’s system
followed two years later. Boston had one by 1835 and Bal-
timore in 1844. The omnibus is the urban counterpart of
the stagecoach, and although the ride was often rough and
unpleasant, it gave rise to a new category of traveler, the
commuter.

During this same period, steam railroads came into use.
Because steam locomotives required substantially long stop-
ping and starting distances, the suburban developments
that sprang up along the tracks had to be several miles
apart. High fares associated with commuter trains further
limited the migration to outlying suburbs along these rail
lines to those who could pay the fares.

The horsecar, a combination of the steam railroad and
the omnibus, became popular during the 1850s. Smoother
and faster than the omnibus, the horsecar could move at
6—8 mph. It served to push the fringe even further outward
from the central city.

With transportation improvements opening new areas
for growth, many would-be homeowners and real estate
specialists became active in the city-building process, lob-
bying city governments to extend the infrastructure, pres-
suring streetcar companies to build tracks to suburban area,
and setting the property lines. With municipalities involved
in paying for infrastructure, development and the public
process became inextricably linked.

By the turn of the century, the electric streetcar had re-
placed the horsecar. The average speed of travel increased
to 10-15 mph. Despite the improvement, the pattern of
suburbanization was still linear due to the rails and power
lines needed for operation. Although the motor car was
invented before the electric streetcar, trolley lines were es-
tablished in many areas within 10 years of its invention;
acceptance of the motor car took much longer due to high
vehicular costs, regulations, and lack of adequate roads.

Enter the Automobhile

With the advent of Ford’s assembly line in 1914, the price
of the Model T dropped 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 develop-

2 Today, in the early part of the 21st century, the outer fringes of a metropolitan city
is 20 miles or more. In the early 19th century the outer fringes were only one to
two miles from the central business district.

ments were freed from the limitations of the rail lines. Co-
incident with the boom in automobile ownership, between
1922 and 1929 new homes were begun at the rate of
883,000 per year, a rate more than double that of any pre-
vious seven-year period. The automobile increased the
amount of developable land by providing access to the va-
cant land between the rail corridors.

With more land available and traveling convenience sig-
nificantly improved, densities of suburban developments
decreased and lot sizes increased. Areas accessible only to
cars were relatively less expensive. New construction tech-
niques such as the balloon frame house revolutionized pro-
duction and served to lower the cost of a new home
significantly. Add to that such other innovations such as
power lines and sanitary sewer services and one can un-
derstand the burgeoning demand. Builders rushed to take
advantage of this new market opportunity.

Success—Suburban Style

The preference for rural life over the city was characteristic
of the middle class of the latter part of the 19th 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 towards suburban living and the availa-
bility of relatively inexpensive housing had an impact on
the architectural style of houses as well. Instead of city-like
row houses with no yard or the rural farm type with veg-
etable-herb gardens, manicured lawns and picturesque gar-
dens became the norm.

Early suburban developments reflected the gridiron
street patterns of most cities. The system was simple, max-
imized the number of lots, and was easy to survey. How-
ever, new progressive philosophies evolved in the late 19th
century. These new ideas were based on preserving natural
beauty by providing open space within the development
and using curvilinear street patterns. Grandeur was accom-
plished by wide streets and minimum setback distances of
the house from the street. Zoning restrictions were not an
issue at the time; therefore, legal covenants in the property
deeds set the minimum distances.

The Beginnings of Land Development Design

One of the first planned picturesque communities to capi-
talize on this new trend was the brainchild of Llewellyn S.
Haskell and Alexander Jackson Davis. 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 un-
heard of features: curvilinear streets and 59 acres of natural
open space. Both features took full advantage of the natural
landscape. Additional open space was provided by the av-
erage lot size of 3 acres.

To enhance even further a pleasant environment, Haskell
and Davis stipulated in the covenants that no factory, shop,
slaughterhouse, or other place of industry would be per-
mitted in the planned community. Property owners were
able to landscape their lawns freely but were encouraged to
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FiGuRE 1.2 Horsecar of 19th century. (Chicago Historical Society)

FicurE 1.3 Typical electric streetcar. (Chicago Historical Society)
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harmonize their property with the character of the land.
Fences were prohibited, however, because they interfered
with the natural scenery.

Frederick Law Olmstead was another advocate of main-
taining the natural character of land. He employed this
technique in his first development, Riverside, a 1600-acre
site located outside of Chicago. Together with his partner
Calvert Vaux, they molded the development into their con-
ception of a well-planned proper residential district. Riv-
erside included curvilinear streets, generous 100 X 225-ft
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 ft
from the street and homeowners were required to maintain
immaculate gardens.

Haskell, Davis, and Olmstead, like their successors at the
turn of the 20th century, were not unlike the land devel-
opers 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 de-
sign 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
speculation/investment.

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 95%. The virtual col-
lapse in the housing industry prompted action by Congress
to stabilize the housing industry and the economy. The
Emergency Farm Mortgage Act of 1933 was intended to
reduce rural foreclosures. The Home Owners Loan Corpo-
ration (HOLC) provided low-interest loans for owners to
recover homes lost through forced sale. The loans were
long-term and self-amortizing with uniform payments
spread over the life of the debt. 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
about a 10% downpayment, only a third of what saving
and load associations required. The repayment period for
the guaranteed mortgages increased to 25 to 30 years with
loans fully amortized. Additionally, the FHA set minimum
construction standards for houses that were mortgaged un-
der the program. The effect on the construction industry
was evident by the 332,000 housing starts in 1937. By
1941, housing starts were up to 619,000.

The Impact of Federal Mortgage Guarantees

World War 11 forced another slowdown in residential con-
struction. Housing starts declined to 139,000 in 1944. After
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FiGuRE 1.4 Advertisement for a streetcar subdivision. (Chicago
Historical Society)

the war, marriages and birth rates increased dramatically,
creating a high demand for affordable housing. The Serv-
icemen’s Readjustment Act of 1944 created a Veterans Ad-
ministration mortgage program similar to FHA. The
assurance of federal mortgage guarantees resulted in hous-
ing starts to skyrocket to 1,015,000 in 1946. By 1949 hous-
ing starts had reached an all-time high of 1,430,000.

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

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 ex-
pand their borders and the population pursues the Ameri-
can Dream. Suburbanization in the 19th and early part of
the 20th century evolved as a result of a combination of
factors such as increased population, the need for affordable
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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 in-
novative construction methods lowered the cost of housing.
Together with innovative financing programs, these ad-
vancements helped more and more middle class Americans
achieve that dream.

The challenge for those of us in land development is to
understand the factors contributing to the demand for
growth and expansion and be able to remain flexible
enough to respond to the changing needs of the market.
Part of that understanding includes knowing where the in-
dustry has been and how it evolved into the practices and
procedures of today. The other part is understanding the
nature of the land development industry and how to main-
tain the standards of quality, flexibility, and value that we
have attained. Design professionals must meet the chal-
lenges 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 surveyor 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 1I and the Korean War, there has
been a continuous and large demand for housing, caused
by retiring veterans, rapid migration to our cities, smaller
families and changing life-styles. This demand has required
a revolutionary approach to 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 rev-
olutionized home construction and ownership in America
in the past 30 years. Other major public works programs,
such as the interstate highway system, mass transit, pollu-
tion control, and clean water acts, are all small in compar-
ison to the billions which go into housing every year. While
the social changes of these public works programs are vast
and historical, home building and related construction has
been the largest single industry in the United States for at
least three decades (Dewberry, 1979).

THE LAND DEVELOPMENT PROCESS
Overview of the Land Design Process

This book is, in its entirety, an overview of the land design
process as it applies to engineering, planning, and survey-
ing. The engineer, planner, and surveyor are an intimate
part of the development team. One or more of them is
usually the first on the site and the last to leave after com-
pletion. They help guide and direct the process from start
to finish. As an aid in understanding the overall land design
process in as few words as possible and without having to
peruse this lengthy book, consider a hypothetical project.
Imagine there is a developer or owner who wishes to
construct and sell residential houses in a certain price range
in a certain region. He may initially contact a real estate

broker, describe his proposed project and ask the broker to
find him a suitable piece of land. More likely, a real estate
broker will contact the developer and offer a certain piece
of land that might support the style, amenities, and overall
goals of the developer’s particular project. The developer is
usually experienced, either having been in business several
years or having been employed by another developer where
he gained the relevant experience. The first thing the de-
veloper will do, if he is not already familiar with the neigh-
borhood, is visit the site and familiarize himself with the
piece of land. On first inspection, does it appeal to the eye
and appear worth pursuing? Is the proposed sales price
comparable to the existing neighborhood? Utilities availa-
ble? What is the zoning? Is the asking price in the ballpark?
These are the first in a host of other very preliminary ques-
tions. If the preliminary inspection proves promising, the
next step is to employ an engineer to do a feasibility study.

This feasibility study can be a one- or two-hour visit with
the engineer or a 45- to 60-day process. If the engineer is
familiar with the general area and is able to answer suffi-
cient questions, the developer may be able to proceed with
negotiations to purchase the property within a relatively
short period, since a detailed analysis of the site can be
performed in several days or weeks.

The experienced developer will usually perform a brief
analysis of the property that addresses essential items and
then proceed immediately to get the property under con-
tract, with the final purchase contingent on a number of
items. Speed is often critical to get the property under con-
tract to prevent a competitor developer from gaining con-
trol.

During this study period, the developer is very busy do-
ing a complete analysis for the property. This analysis could
include a market survey, financing options, sales potential,
pro forma financial models of the proposed project, and,
not least, a detailed engineering feasibility study. There is
usually a limited number of days to do this feasibility study
(from 15 to 45 days is quite common), during which time
the purchaser can release his option to purchase the prop-
erty for any number of reasons.

During this engineering feasibility study, detailed infor-
mation must be developed. What is the zoning? Can the
developer reasonably expect to be able to get the desired
rezoning? How many lots 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 in this
area?

After the developer has satisfied himself on all of the
questions, he may then proceed with the contract. If the
feasibility study or other analysis indicates the potential for
problems, renegotiations may be necessary. Oftentimes dur-
ing a feasibility study period, items are discovered that will
cause the developer to drop the contract or renegotiate the
terms based on the new information.
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The next step in the process usually involves hiring a
surveyor to do a boundary and topographic survey. The
boundary survey is required to transfer title, while the to-
pography survey is required to accomplish design.

The planner, whether it be the surveyor, engineer, ar-
chitect, or landscape architect, will then proceed to do a
schematic design of the proposed project working closely
with the developer and all members of the team.

If rezoning is involved, the developer must mobilize his
entire team and develop a winning strategy. Chapter 11 in
this book touches on this subject in detail.

Once rezoning has been obtained, the next step is prep-
aration of a detailed preliminary plan. The schematic de-
veloped earlier or during the rezoning process is usually the
basis for this plan, with more details of such things as sewer
and water connection required to be shown. Other details
to be addressed include. How is storm runoff to be han-
dled? What about erosion and sedimentation control, ac-
cess, turning lanes, right turn lanes; building set backs, lot
sizes, and treatment of soils? All of these questions and
more are related to the preparation of the final plans are
addressed in the detailed preliminary plans.

The preliminary plans must then be processed through
all the affected agencies and approval sought. Most of the
time revisions are required before approval is granted.
These requested revisions are sometimes mandatory but
more often are negotiable. It is here that the skilled con-
sultant can make a big difference by successfully managing
revisions before the project reaches final design. Sometimes
it is necessary to present this preliminary plan, once again,
to the affected citizens even though they may have been
involved in the rezoning. This aids in gaining community
support and once again should be completed prior to em-
barking 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 separate different plans,
or all may be included on one comprehensive set of draw-
ings. Often water and/or sewer systems must be engineered
separately and reviewed and approved by that particular
agency or authority. This same procedure will likely occur
during the design of the streets and drainage. Several chap-
ters in this book are devoted to detailed preparation of these
final plans.

Concurrent to the engineer preparing these final plans,
the architect may be preparing detailed architectural plans
for review and approval, on a parallel path, by the agencies.
Once the final plans have been approved, the developer
must post a bond guaranteeing the work will be completed
in accordance with the approved plans (see Chapter 37).
The engineer usually assists the developer in preparing cost
estimates for budget and bonding purposes. Frequently the
developer will engage the engineer to oversee selection of
a contractor or contractors to perform the construction.
This may be through a closed-bid process or negotiated
basis.

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 on-site inspection to ensure that specifications are
fully honored, although in most jurisdictions the developer
must pay a permit fee that covers the cost of inspection.
The inspection or inspections are then performed by the
jurisdictions” own inspectors.

In residential development, model homes are used to
show potential buyers the types of floorplans and upgrades
available within the community. In some cases, floor plans
and rendered drawings are used as the only sales tool. De-
velopers and lenders do not like construction to get very
far ahead of sales.

The final step, after all construction of the infrastructure
has been completed and the streets have all been paved, is
to conduct an as-built survey and set final property corners.
Final inspections and the engineer’s certification are the last
official actions in the process.

This overview of the land design process is of course
simplified for ease of communicating what the entire pro-
cess is. It is meant to be an overview. The details of the
specific technical aspects can be found in the appropriate
chapters.

Communication Skills

No discussion of the land development process would be
complete without addressing the critical need for solid com-
munication skills.

Overlooked and unemphasized 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 com-
pletion. These changes occur very rapidly and for many
reasons. It is imperative to communicate the changes and
updates to the proper people at the proper time. To do this
effectively, one must ultimately know not only what has
transpired technically but who should know what facts and
what actions should follow. The ability to communicate ef-
fectively through letter writing, report writing, and technical
writing is a very important credential for the land devel-
opment professional.

Equally important is the ability to present your ideas
clearly and precisely. Good public speaking skills before
small and large groups are important in many professions
but are particularly important in land development, where
presentations to public approval agencies often make or
break a project. This includes skills in adapting material for
a technical audience, nontechnical group, or a mixture of
the two. Accuracy should be unquestioned and enthusiasm
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 relationship
necessary to ensure the project receives a fair hearing. The
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ability to communicate effectively whatever 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
are really part of the design team. Even though the rela-
tionship is mostly regulatory, in many jurisdictions they
have the power to shape projects, deny applications and
grant approvals. The smart designer will establish an early
rapport with all agencies from which he or she will require
later approval. The best way to establish this rapport is to
understand their regulations thoroughly and submit plans
that comply with these regulations, plans that are clear, easy
to read, and complete. Resist the urge to avoid compliance
to reduce costs or save time. This will only result in delays,
which will result in turn in lost time and dollars. If you
disagree with the regulation and have a good valid reason,
or if the regulation simply does not apply under the de-
velopment conditions you face, 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 agendas. Ap-
provals must be obtained from all involved agencies before
the project can proceed. Compliance with applicable rules
and regulations is often required by regulations, ordinances,
or local, state, or federal law. A brief description of repre-
sentative agencies and selected rules is included throughout
the book but particular Chapters 2, 3, and 5 of the Planning
Section and Chapter 12 of the Engineering Section.

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, each county, town, and
city can be different. Areas that are more urban and sub-
urban in nature generally have a more detailed set of reg-
ulations. Sometimes regional authorities have jurisdiction
for such services as sewer or water. It is imperative that the
land designer thoroughly understand the rules of all the
agencies having jurisdiction over a project.

The length of time involved in actual planning, engi-
neering, and surveying is short compared to the length of
time required to gain all the necessary approvals. Many pol-
iticians 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. Regard-
less of these good intentions, the regulatory process contin-
ues to expand as new regulations and agencies that enforce
them continue to be created.

The costs for land design and final approvals have
changed dramatically since the days of Levittown. Just as
contemporary humor labels the federal tax code a welfare

program for tax lawyers and accountants, the regulatory
environment surrounding land development has created a
large cadre of experts, both in and outside the agencies.
Forty years ago, for a typical suburban house, the cost of
engineering, planning, and surveying, including fees paid
to agencies, was about the cost of a refrigerator. Today it is
probably greater than the total cost of all of kitchen and
other electronic appliances combined. Another amazing
phenomenon is that the fees paid to various agencies, just
for review and approval of plans, frequently exceed the fees
charged by consultants preparing the plans! This does not
include special assessments for sewer and water hookups,
school assessments, transportation, and so on.

Citizens have become much more involved in the pro-
cess of approvals for a project. Citizens are very skillful in
opposing projects they do not want. They often have ex-
perts 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 differing interpretation by different experts, and it
is very common for petitions to be made to the courts for
final resolutions.

It is important to establish early relations with citizens
who many be interested in the development of a particular
piece of land. Early participation by these citizens can usu-
ally lead to modifications in a plan that will be acceptable
to both the citizens and developer. It is not always what
you do but how you do it that is all important to affected
neighbors. Many things can be offered citizens or neighbors
that will make the project more amenable to them. Discus-
sions of this are covered throughout the book, but more
particular in Chapter 3 of the Planning Section.

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 mate-
rials.” ECKBO 1969, 11. Quality design is a result of the
design team’ ability to produce a plan that not only con-
forms to the clients established development program,
goals, and objectives, recognized site constraints, laws, or-
dinances, regulations/policies, accepted design standards,
and market considerations but has also 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 de-
signer’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 following major topics: Development Program,
Site, Planning and Regulatory Controls, and Design Team.

Development Program

The development program is initially a determination on
the part of the client/owner as to what type of development
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is expected for a given parcel of land. For the most part,
such preliminary determinations are based on a cursory re-
view of zoning, planning, and market considerations as ap-
plied to a specific property. This development program
concept is presented to the project design team for discus-
sion and refinement. The challenge of project design is for-
mulating a response that simultaneously seeks to balance
the highest and best land use with the character of the site
and its environs, client and consumer expectations, eco-
nomic and marketing factors, and public/private approval
requirements.

Land uses and their associated building types need to be
consistent with current construction practices and con-
sumer and user requirements. Market conditions, devel-
opment costs, and numerous alternatives in development
technologies 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 pos-
ture of the land development designer. The intent is not to
mimic that which has proven to be successful, but rather
to gain an understanding as to the reasons for success and
expand on those attributes. The fundamental requirement
of land design rests in a working knowledge of the physical/
functional characteristics and locational constraints associ-
ated with specific building product types. While certain
base considerations, such as adequate vehicular access, rep-
resent a common requirement to all land use types, the
appropriate design response varies substantially as one pro-
ceeds from detailing low density single family residences to
the more complex urban mixed use development.

The Site

The site, that piece of real estate on which a development
program will be implemented, affords a special set of re-
sources and opportunities for project design. Each site is
unique and requires an understanding of and appreciation
for the specific characteristics to elicit a tailored design re-
sponse. Consideration should be inclusive of both surface
and subsurface characteristics, as well as the dynamics as-
sociated with the natural and cultural processes which it
makes unique. Attributes of a site normally considered rel-
evant to land development activity include those that bear
on the land’s ability to absorb specific development program
elements. These include both on-site and off-site consid-
erations. Site considerations brought to the design table
range from site configuration to adjacent land uses and are
discussed in more detail throughout this book.

Regulatory Controls

Knowledge of the public regulatory controls, design stan-
dards, and technical requirements associated with land de-
velopment, as well as preexisting legal requirements or
development conditions associated with a given property, is
necessary to successful project design. Site design can not

commence without a thorough knowledge of the appropri-
ate regulatory ground rules. Issues relating to local com-
prehensive plans, zoning, and subdivision ordinances and
other regulatory controls are first analyzed during the feas-
ibility and programming stage of the design process and
remain an influence until final site plan approval.

Other regulations and legal requirements 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 those of state or
local jurisdictions. Existing planned developments may
mandate that the designer work within previously estab-
lished design guidelines. Further, special development con-
ditions 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 on
a particular site in a manner atypical of other sites with
similar uses.

Finally, statutes and policies of state and federal govern-
ment provide regulation of such items as wetlands, coastal
zones, hazardous waste, air and water quality, noise and
handicapped accessibility, to cite a few. These considera-
tions, coupled with varying building code requirements rel-
ative to building access and spacing, can have a significant
influence by creating site design constraints and opportu-
nities.

It is imperative that the designer bring as much infor-
mation to the design effort as possible. All appropriate rules
and regulations that may affect the design aspects of a spe-
cific 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, statutory and/or legal re-
quirements are not as forgiving. The ultimate test of a suc-
cessful design effort is whether it can be approved by the
appropriate public agencies and constructed.

Design Team

Who are these experts following in the footsteps of Haskell,
Davis, and Olmstead? Oftentimes the key player for land
design 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 surveyor played an
overall role. However, today, the story is a bit different. The
acceleration of American urbanization, with an increasingly
complex and regulated planning and design process
wherein citizens are deeply involved, has resulted in many
players being involved in the process and on the design
team.

In a typical project, the land development team might
consist of any of the following;

1. Client

2. Financial institution
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Land surveyor
Civil engineer
Landscape architect
Architect

Project designer

Attorney—Iland use and other
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Urban planner

10.  Transportation planner
11. Environmental specialists
12.  Market analyst/researcher
13. Real estate brokers

14. Real estate specialist

15.  Economist

16. Public approved agencies
17. Citizens

18.  Sociologists, recreational specialists, cultural and
education specialist, other engineers, architects, etc.

19.  Geotechnical engineer/geologist
20. Structural engineer

21.  Archeologist

Land development has become a very complex industry,
and the design team requires a comprehensive understand-
ing of it. Persons involved in this undertaking have had to
become specialists, but to participate in the overall process,
the specialists should have a broad knowledge of the pop-
ular terms and principles used in the industry. It is man-
datory that certain of the essential professionals have an
overall knowledge of all facets of the process. These would
certainly include the planners, engineers, and surveyors, as
well as the land use attorney and, of course, the client.

Others who play various roles, depending on the project,
include the financial institution providing the financing,
real estate specialists, geotechnical engineers/geologists,
structural engineers, archaeologists, sociologists, recrea-
tional specialists, cultural and education specialists, and, of
course, architects. We will confine our discussion here to a
few, but others are elaborated on throughout this book.
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 representative of a
major corporate, institutional, or financial interest. As a key
to establishing a successful working relationship, a designer
must understand his client’s familiarity and past experience
in land development and project design. In addition, the
client’s knowledge of the development activity within the
subject jurisdiction and his expectations of the design team

are important. The client’s degree of familiarity with project
design and the land development process may have signif-
icant bearing on the latitude extended to their design con-
sultants. It is prudent to confirm what services are expected
from the design consultant at the beginning of the process
to minimize the opportunity of false expectations. Fre-
quently, several individuals within an organization may rep-
resent the client interests. If the client is to be represented
by others, it is important to establish an appreciation of
each members role and responsibilities, particularly in
terms of ascertaining who will ultimately make the deci-
sions that affect the project design.

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 either
landscape architecture, architecture, urban design, civil en-
gineering, or a related discipline. While the project designer
is responsible for the actual preparation of a design re-
sponse, it is generally done in close cooperation with other
members of the client design team. The core design team
may be composed of professionals from a single firm offer-
ing multiple discipline 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 understand and be respon-
sive to the client’s likes and dislikes in accomplishing the
established development program. The client is key, how-
ever, even when the client program is more “seat-of-the-
pants” than a reflection of sound planning, zoning, and
design principles. It is, in part, the designer’s role to re-
spond tactfully to the initial proposed development pro-
gram with a plan that conforms to planning and zoning
regulations, is marketable design, and meets the client’s
needs.

Attorney/Legal Counsel. The complexity of regulatory
controls and public administrative procedures has
prompted an increase in the participation of legal counsel
in the land development process. While they may be pri-
marily responsible for the preparation and review of doc-
uments associated with legal or procedural requirements,
they may have a potentially significant role in project de-
sign. First, by virtue of their prior exposure to a variety of
design efforts, they may have knowledge of comparable
projects that have been successful in securing public ap-
proval. Secondly, depending on their personal relationship
with the client, they may be positioned to influence deci-
sion-making during the project design process.

Engineers. Civil engineers have a very important techni-
cal role in the project design and site planning process. In
the early stages of design, civil engineers provide valuable
information in terms of the location, routing, and sizing of
various site infrastructure, 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 de-
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cisions will be carried through to final site plan design and
ultimately certified by a registered professional engineer.
Given their typical responsibility in the preparation of the
final site plans and construction documents, their contin-
uing participation in the design process is essential.

Surveyors. Prior to about 1950, the surveyor was the key
player in laying out a standard subdivision. The suburbs
were still largely rural, and development, which pushed out
from the fringes of the urban core, was usually a matter of
laying out lots, cutting in the streets, installing roadside
ditches, and some cross-draining of culverts. As develop-
ment intensified and new regulations for better streets,
clean water, and sewer systems were promulgated, survey-
ors began to become civil engineers or to add civil engineers
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 boundary survey and top-
ographic information that the designers must have in order
to begin. Not only is the exact computation for street and
lot alignment the job of the surveyor, but so is the final
horizontal and vertical alignment of all the infrastructure
and buildings to ensure that the specifications of the de-

signer and civil engineer are met. It has often been said that
the surveyor is the first and the last on the job as he sets
the final permanent monumentation and prepares the “as-
builts” when the project is completed.

Urban Planners. Given the increased complexity of local
zoning and planning documents, the urban planner’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 require-
ments 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 his or her involvement in local planning
and zoning initiatives, often the urban planner is able to
cultivate a positive relationship with administrative staff and
elected officials. This relationship is important to the design
team as the urban planner gains access to staff and elected
officials to promote project advocacy.

Transportation Planners. Concern about the impact of
new development on the existing vehicular transportation
networks has made transportation planners an integral
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member of the design team in many communities. This has
been prompted by requirements that proposed develop-
ment activity be subjected to a rigorous assessment of pro-
jected traffic impacts and documentation of associated
roadway improvements necessary to sustain a acceptable
level of service. The nature and extent of required on- and
off-site road improvements varies with the size and specifics
of each project. Suffice it to say that there is financial and
design coordination associated with such required improve-
ments that may have significant consequences in developing
the appropriate design response.

Environmental Specialists. Some level of environmental
assessment is usually required as part of land development
activity. Historians, archaeologists, botanists, acoustical spe-
cialists, arborists, geologists, hydrologists, and other envi-
ronmental scientists have increasingly become participants
in the design and development process. Their participation
may occur throughout the design process, commencing at
preliminary site investigation and extending through to final
design with the formulation of measures to mitigate the
impacts of development. The environmental scientist’s role
varies from project to project. However, given the increased
emphasis on protecting the environment through preser-
vation, conservation, buffering, and other mitigation mea-
sures, their role is important.

Market Analyst/Researcher. Market analysts often pro-
vide varying levels of feasibility studies that assist in the
formulation of project-specific building programs. Their
role in project design can range from actually determining
and describing the details of the development program to
providing guidance in locating uses on the site. The im-
portance of this discipline varies with the proposed use or
development program. A market study may be required to
obtain development financing in addition to providing the
client/designer with advice relating to the established de-
velopment program.

Public Review/Approval Agents/Citizens. Representa-
tives of the public interest have a significant role in project
design. While jurisdictional regulations establish the ground
rules, required 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.

TRADITIONAL STEPS IN THE LAND DEVELOPMENT
PROJECT 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, like other
problem-solving endeavors it seldom follows a straight-line
path to solution. It requires sufficient overlap in the per-
formance of select tasks to ensure the timely availability of
relevant information. Based on a sequence of activities tra-
ditionally characteristic of the design professions of archi-
tecture and landscape architecture, the land development
project design process and resultant products must be sen-
sitive to both client decision-making and the general sub-

mission requirements associated with routine public review
and approvals.

The level of detail and sequence required for submission
documents for public review may vary somewhat from ju-
risdiction to jurisdiction, and different terminology may be
used in identifying the documents. However, the traditional
sequence of design resolution includes the following stages
of evolution of a project design, all of which will be elab-
orated upon later in this chapter.

Feasibility and Programming

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 base objective
of the feasibility and programming stage is to become fa-
miliar with existing site conditions, the jurisdiction’s com-
prehensive plan recommendations, and local zoning
ordinances and other regulatory and/or physical elements
of the property that may influence the initial proposed de-
velopment program.

Site Analysis

A site analysis 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 physical characteristics, including site configuration,
topography, soils, hydrology, utility availability, and adjacent
land uses, are evaluated in the context of the client’s pro-
posed development plan. The results of the site analysis also
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 pre-
liminary framework depicting the distribution, organiza-
tion, and arrangement of the development program in a
manner that honors the development constraints and takes
advantage of the opportunities identified in the site analysis
stage. The resultant sketch plan or plans may include al-
ternative strategies that illustrate possible arrangements of
principal land uses and infrastructure requirements. This
exploratory stage deals with general distribution of uses.
The sketch plan or plans at this stage are generally “blob”
diagrams that identify usable area, type of development,
points of ingress and egress, site circulation patterns, and
major infrastructure facility that may be required. This stage
in the process is based on a “what-if” mindset and proceeds
to explore alternatives to assist in formalizing the preferred
project design.

Schematic Design

This level of project design is a refinement of the selected
conceptual studies that provides more precise scale and site
detail of program components and supporting site improve-
ments. 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
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development program and goals can be achieved. Included
in the schematic design is a site layout, which details and
dimensions 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 conform 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 resultant of this study usually is
in the form of a graphic such as a preliminary site plan or
rezoning development plan. Checklists and/or reports are
often prepared as well. These documents represent a final
check of the development program just 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 preliminary engi-
neering study, the civil engineers prepare the final design.
The final design reflects the detail necessary for project re-
view and approval by local governing agencies, which au-
thorizes the final commencement of construction. The site
plan developed during the final design represents the final
documentation of the land development design process.
The main components of final design are suburban street
design, storm drainage design, design of stormwater man-
agement facilities, floodplain studies, grading and earth-
work, wastewater collection, water distribution, wastewater
treatment, water treatment, and erosion and sediment con-
trol. Contract documents, construction specifications, and
cost estimating are also elements of the final design pro-
gram.

DESIGN: UNDERSTANDING OF BASIC REQUIREMENTS

The amount of reference material focusing on land devel-
opment and specifically project design is extraordinary.
Similar is the case with the volume of resource materials,
which more singularly focus on specific development and
building prototypes such as residential, commercial, indus-
trial, office, recreation, mixed use, planned communities,
waterfront, and golf course developments. Basic to the suc-
cess 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 tech-
nical solution it is. Historically, land development is steeped
in technical solutions. They satisfy a multiplicity of func-
tional and regulatory requirements inherent to site engi-
neering and ultimately program constructability. However,
they do not necessarily address the environmental, social,
sensory, or visual dimensions, which are fundamental com-
ponents of the built environment. Design solutions need to
be based in a sensitivity to basic sociocultural, physical,
economic, and political concerns while reflecting the im-
portance of economic and marketing constraints. In private
sector land development activity, a design must be capable

of being constructed and must provide a financial incentive
to warrant its undertaking. No one profession possesses a
monopoly on the diverse body of knowledge and resources
that is 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.

Design Elements

Every development program is composed of elements that
define, shape, and establish the essence of that use. The
constituent parts include both the physical—dimensional—
building blocks that house principal activities and the an-
cillary or support elements, which are necessary to sustain
the principal use. The former are the major space-taking
elements that characterize a land use and its related build-
ing components. For example, the dwelling unit is the prin-
cipal building module in residential development. The
accessory uses include such considerations as connection to
vehicular or pedestrian circulation systems and utility re-
quirements necessary to maintain a certain quality of life,
such as water, sewer, power, and light. Collectively, they
constitute an operational whole. Project design must ad-
dress all of these elements. There may be a number of ways
to orchestrate a design that satisfies some of the basic re-
quirements associated with a given land use or product
type. However, the successful response seeks to reduce any
conflict with program objectives and optimizes the relation-
ship 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 require-
ments should be a result of a conscious decision and not
an insensitivity or ignoring of any component or relation-
ship.

Project design requires an ability to understand the rel-
ative 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
significantly more flexibility in siting a single-family resi-
dence on a large lot than there is for more dense residential
projects. The challenge of site design rests in both a knowl-
edge of the requirements associated with a given land use
or building type and an ability to make valid judgments
and establish priorities as to which requirements should
take precedent in formulating the design response.
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Source: LAND DEVELOPMENT HANDBOOK

FEASIBILITY AND SITE

ANALYSIS

Dennis Couture, A.S.L.A., RLA.

INTRODUCTION

One of the most significant changes to the second edition
of this book is its format. As stated previously, the first
edition grouped the various steps in the land development
process by the discipline for which they pertained, whereas
this edition presents the material in the chronological order
of the land development process. While site design is a
continuous process, it can be broken down into at least five
distinct steps (or stages), each one producing a specific de-
liverable documenting the migration through the design
process.

STEP 1: Feasibility/programming provides for the
initiation of the process with a general review of
program and site considerations and assurance that
appropriate base line and base map information is
available for design.

STEP 2: Site analysis results in the identification

of both the physical and regulatory site constraints

and opportunities and establishes a usable site area

in which to fit one or more of the client’s/designer’s
development concepts.

STEP 3: Conceptual design is based on feasibility
and site analysis information and presents the initial
organization of the development program.

STEP 4: Schematic design/preliminary site layout is
a refinement of the initial study sketches that adds
scale and precise testing of specific uses, including
building arrangements and dimensions.

STEP 5: Final design is the final step in land de-
sign. At this stage of the design process when the

preliminary plans have been reviewed and approved
by the client and the local governing agencies, engi-
neers finalize their design plans such that their level
of detail is sufficient enough to construct all aspects
of the project.

When a parcel of land is being developed, feasibility and
site analysis seemingly go hand in hand. Typically, the de-
veloper will perform both simultaneously or in near con-
currence to one another. While the book’s format groups
these steps together, we will address them 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 initial step in the development design process requires
an understanding of the general development intent and
characteristics of the site. During this phase, the design
team reviews all available feasibility and impact studies that
may have been previously 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 program in conjunction with preliminarily
identified opportunities and constraints.

The feasibility effort requires investigation and docu-
mentation along three main avenues. These include confir-
mation of micro and macro site characteristics, program
components and development intent, and applicable plan-
ning and regulatory controls. Once this information base
has been established for a specific site, the formulation of
a design response can proceed.
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Usually the designer is charged with several important
tasks that will assist in initial development discussions.
These include:

B Preparation of the base map

B A contextual reference of the site and its surround-
ing area

B The assembly of secondary source information that
will assist in determining site use potential

B The completion of an overall site analysis that fo-
cuses on the identification of development opportuni-
ties and constraints associated with the subject site

Base Map

For site design, a base map (see Figure 11.1) that details the
property configuration and terrain is a fundamental require-
ment. Ideally, a property survey and topographic map will
be available from the client. If not provided by the client,
boundary information available through local property tax
map sources and topographic mapping, which may have

been compiled by local jurisdictions or the U.S. Geologic
Survey, should be obtained. The latter source is more suit-
able at conceptual design stages for larger land holdings as
the scale of the map is 1 in.: 2000 ft with topographic
intervals of 10 ft. Municipalities may have more usable base
information at 1 in.: 200 ft with contour intervals of 5 ft.
The designer should continually be aware of scale and ac-
curacy limitations imposed by secured base information.
Despite the variety of technologies available to enlarge base
materials, it is preferable to work with information that was
originally compiled at a scale close to that which the de-
signer is using in his studies. The scale of a base map may
vary depending on both the size of the subject property
and recognition of ultimate plan submittal requirements
necessary as part of a public review and approval process.
While there are many reasons for selecting a particular scale
for the base map, one should never lose sight of (1) the
need for the base to satisfy public submission requirements;
and (2) a scale that is consistent with the designer’s need
to present a level of accuracy in reviewing the various de-
velopment considerations.
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Ficgure 1.1 Example of a base map.
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Property limits, from either a field run property survey,
research and plotting of existing deeds and records, or avail-
able parcel tax maps, together with topographic information
constitute the primary elements of the base map. This in-
formation should be augmented with secondary informa-
tion including such items as road rights of ways/pavement
widths, existing structures, vegetation, bodies of water,
streams, adjacent property boundaries and surrounding
parcels, and utility rights of ways and easements.

In addition to the information provided on the base
map, another important aspect of project design is an
awareness of existing and future conditions/uses of a given
property. Current land use plans, zoning maps, road and
utility plans, and public facility plans are important and
should be analyzed during the feasibility and programming
step. Information regarding adjacent property is also helpful
in evaluating the client’s proposed development program. A
current quality air photograph can be of immeasurable as-
sistance in verifying preliminary information and augment-
ing site research and field observations. If previously
performed preliminary feasibility studies are available, they
should be reviewed. If an extended period of time has
lapsed since the report was prepared, it is prudent to cor-
roborate the accuracy of the information. Refer to Chapters
2 and 4 for detailed discussion of comprehensive planning
and regulatory functions and feasibility studies.

STEP 2: SITE ANALYSIS

The purpose of the site analysis is to provide the designer
with a full understanding of the opportunities and con-
straints associated with a property. 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 infor-
mation. Ideally, the site analysis notes should be on a base
map that is at the same scale as the ultimate conceptual
design studies.

Typically, a site analysis is conducted following the es-
tablishment of the proposed development program and par-
ameters that allow for realistic assessment of the property.
While this is not always possible, it is advantageous to con-
duct 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 pose potential con-
sequence to later site design may include the following
characteristics and associated considerations.

B Topography, slope, soils:

O Is the topography fairly uniform throughout the
site?

O Are there areas where the existing topography is
not conducive to the proposed program?

O Are there problem soils or soil/slope relation-
ships that reflect potential instability, unusual con-
struction practices or excessive costs, or
development restrictions imposed by local govern-
ment?

O Do soils indicate the potential for wetlands or
other unique surface characteristics?

O What implications does the topography have on
utility and drainage consideration? Confirm the lo-
cation of major and minor ridge lines or drainage
divides.

Property configuration:

O  Are there constrictions or dimensions that may
inhibit the utility or usability of the site for the in-
tended program?

Existing vegetation:

O Confirm the location and character of existing
vegetation.

O Does the vegetation type vary within the site?

O Does the quality and distribution of existing
vegetation afford opportunities to enhance the in-
tended use(s) by incorporating the existing vegeta-
tion in the design?

O Do the prevalent species indicate probability of
poor or wet soils?

O Does the existing vegetation afford natural op-
portunities for screening or buffering of internal or
external views within the site?

Hydrology, drainage, water, wetland, floodplains:

O Do the size, location, distribution, or quality of
water-related site elements provide opportunities or
constraints in regard to the intended use program?

O Confirm general condition of site runoff. Are
there indications of erosion or intermittent ponding?

O Is stormwater detention/retention required on-
site? If so, what type and size facility will be re-
quired and will its location serve as a site constraint
or opportunity?

Views, visual characteristics:

O Document and qualify the existence of internal
and external viewsheds.

O Evaluate the potential for openness or enclosure
associated with development opportunities.

O  Will the removal of existing vegetation extend
viewsheds or detract from site visual quality?
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0 Will it be possible to screen undesirable views?
®  Climate, site orientation, and exposure:

O What are the prevailing wind directions/pat-
terns?

O Are there on-site conditions that prompt micro-
climate nuances particular to the subject property?

O Are there on-site opportunities to promote pas-
sive solar techniques?

B Adjacent land uses:

O Are the adjacent land uses compatible with the
program considerations for the subject site?

O Is there a need or opportunity to extend exist-
ing or planned community systems into the site,
such as parks or pedestrian trails?

O Are there visual or acoustical conflicts associated
with surrounding uses/activities? traffic noise? air-
port flight patterns? conflicts that will require miti-
gation strategies focusing on the provision of
additional setback and buffers, or unique building
design or site layout concessions?

B Access, potential, circulation patterns:

O Does the property have existing public street
frontage?

O Where are opportunities to access the commu-
nity vehicular (and pedestrian) circulation systems?

O Will potential connections meet applicable stan-

dards?

O Does the site terrain suggest or mandate desira-
ble alignments for internal circulation systems?

m  Utility locations, existing easements:

O Are existing utilities available in the vicinity to
serve the development program? How and where
would these systems access the site? Is the topogra-
phy conducive to these routings?

O Would some utilities require individual systems
on-site (i.e., well and/or septic)?

O Are areas of the site more suitable for on-site
utilities?

O  Will additional easements be required to route
utilities to the site?

O What are the cost implications in getting the
utilities to the site?

B Existing development encumbrances on-site:

O Are there additional design or development cri-
teria that will govern the site design response, such

as deed restrictions, covenants, and design guide-
lines?

B Other regulatory requirements:

O The Fair Housing Accessibility Guidelines and
the Americans with Disabilities Act Accessibility
Guidelines have significant consequences on layouts.
These and similar issues should be reviewed as part
of the site analysis step.

Following the assessment of the site characteristics listed
above, the results are generally presented in a series of ex-
hibits and/or a single summary site analysis which docu-
ments the site’s development opportunities and constraints.
This information may be summarized in composite maps,
diagrams, or other exhibits to depict development oppor-
tunities and constraints graphically. Figure 11.2 provides ex-
amples of the various site analysis maps that could be
developed to show various site characteristics. An example
of a composite map is provided in Figure II.3.

In conclusion, the site analysis should provide an over-
view and initial delineation of those portions of the site that
are capable or not capable of supporting various elements 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 de-
signer 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 leads to describing the develop-
ment program. However, with increasing frequency the
program is being spearheaded by the client alone or in con-
cert with his 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 both
on site characteristics and public planning, land use, and
regulatory controls.

In order to ensure a firm understanding of the devel-
opment program, the designer should elicit from his 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 regarding the character of the project they wish de-
veloped. 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 cer-
tain base development objectives that have prompted the
initiation of a specific development effort. The designer
should discuss these expectations with the client, including

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



FEASIBILITY AND SITE ANALYSIS

‘(sdew uaAss) sishjeue ajis Jo salas Jo ajdwexy g || 3¥4N914

23

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.



‘(Sdew usAsS) sisjeue a)is Jo $a1ss Jo ajdwex3 (panuuoy) g =11 340914

FEASIBILITY AND SITE ANALYSIS

w03 viwnud [

. ¥ !
g \io._ AGNYS NI YOOWGIFAD

Ea 1T )

X31m00_xv10D e e
Nyt y l.ll\v.z}f:..!k%.....zHMHH,e\,..\
: o QINOd SININOVATRY
L o /

axkod

mkru, O

Tos oriaAH [
S7i0S

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.

24



FEASIBILITY AND SITE ANALYSIS

‘(sdew uaAas) SisAjeue a)Is Jo sauas Jo ajdwexq (panuiuo)) gt 1| 34Nn914

(SYIHLIO A8 AIAUNS ANV
SdYW Y34 WO¥4) Nivld QOO ¥V3A 00L
IDYNIVIA JOIYW 4O NOLLDNIIa —”wv
SINM DA =

-

JOVNIVvHd

25

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.



FEASIBILITY AND SITE ANALYSIS

‘(sdew uaAas) SIsAjeue alIS JO Sa11aS |0 8|dwex] (panuiuos))

2°11 34nviyg

‘0D viTYRLD |

%0Z ¥33A0 N
%07 — %S. N
%Sl — %0L T
%0L — %S 3
%S -~ %0 [

3d01S

26

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.



FEASIBILITY AND SITE ANALYSIS

‘(sdew uaAss) sishjeue alIs Jo salas Jo ajdwex3 (panunuoy)) g =11 34N9I14

o om0 O~ X P

Sianhe

e

27

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.



FEASIBILITY AND SITE ANALYSIS

(sdew uanss) sishjeue alis Jo Salas Jo sjdwex3 (panufuoy)) g 11 34 N914

NIVIN X3LVA .71 ' X3 ']
NIV 30¥0d

YAMIS ISOdOdd  —po

YAMIS ONLISIXT ——bo
ANIT ¥ILIVM ONLISIXY ———
SIUNILN

28

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.



FEASIBILITY AND SITE ANALYSIS

‘(sdew UaAsS) SISAeUR 81IS JO S8118S |0 8|dWex] (panuiuoy)

2°11 34nv14

. -

-
N

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.



"SIsAjeue sjulensuod pue sanjunuoddo Buimoys dew 8)isodwod Jo gjdwex €] 3¥4N9I14

FEASIBILITY AND SITE ANALYSIS

— / :..\”«

3
i
.y o
 ——
3 -

‘H344N8 INIWJ0T13AIA I18VNIVA "ANVT 318v3SN
40 SSOT "3NOZ NIVIdAOOT/ANVILIM/VdY TVIINILOd +/=

utisyy

g
v1p awid s 3]

w L

‘YT SSCHIV SMIIA HILUI GNV IONVHNI OL 3903
IV HV3N SANV.LS 3341 3A1LI3TIS QAV OL ALINNLEOJdO +

L
"ININAO13A3G ONILSIX3 40 393 QUVH JILOVHD - _ _ _ _
4 A

“MOOHEHSV-1 3ISVHd OL SMIIA G3LONYLSAONN LO3WIQ -

"S13SSV 31LIHLSAV NOILYLIOIA ONV NIVHHIL “FOVIHOV
ONISNJ04 ATIVNUILNI NO JZINIXVIN OL ALINNLYOddG  +  —-
"SNOILY301 311S 440 O1 ONINIVEA
JOV3IHOV OL ALIALLISNIS ONIEIINIONI ANV ONINNV -
"$31LINOVS NOILV3EO3Y G3HINO3H
40 NOILYDG1 35H34S1Q ANV 3ZINVOHO3Y OL TVIINILOd + DY
“NOOHEHSY-1 ISVHd WOHd IONIND3IS AHLNI g
ONILSIX3 ¥334N8/3dVISANYT ATIAILOTHES OL ALINNLHOAJO  +/= Q Ow =
=
*avOH AHLNI G3S0J0kd 30 ONISSOHD V4/NIVIdA00H - ||Lonu Wm @
=)

‘08€ 3LNOY "S'N OL NOILIINNGD QYOH AHINI TVILN3LOd + @4@
(==

SLINIVHISNOD -
S3ILINNLYOJdO +

Any use is subject to the Terms of Use as given at the website.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.

30



FEASIBILITY AND SITE ANALYSIS

FeasBILITY AND SITE ANALYSIS 31

an inventory of objective criteria such as unit or building
type, building dimensions, architectural finish, parking ra-
tios, and amenity elements, and more subjective statements
regarding the desired character or ambiance of the finished
product. Although clients will 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 anticipated yield, as well
as preliminary budgetary allowances for such items as util-
ity construction, amenity development, and landscape, to
understand better 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 re-
viewed with a clear understanding of existing jurisdictional
comprehensive 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 will be measured to the extent it optimizes
client objectives against those of public sector expectations
and standards. It is a benefit to no one to foster question-
able expectations 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 analysis 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, en-
gineering 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 pro-
gram and options, the identification of site constraints and
opportunities, assurance that all regulatory requirements
can be satisfied in conjunction with refinements to the pro-
posed development program, and a positive finding that the
physical and functional characteristics envisioned by the cli-
ent can be realized.
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Source: LAND DEVELOPMENT HANDBOOK

PART II.A ALLowaBLE USE OF SITE

COMPREHENSIVE PLANNING

AND ZONING

Lawrence A. McDermott

INTRODUCTION

Prior to the land development consultant putting pencil to
tracing paper, and hopefully before the land developers 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 regulation.

Under our federal system of governance, where states
control all powers not granted to the U.S. government un-
der the Constitution, local land use regulations are the
product of what is permitted by state planning enabling
legislation. This legislation pertains to what kind of land
use regulatory powers local governments can exercise.
Given the differing state authorizing legislation, local gov-
ernments operate in different ways. Much of this diversity
results from the size of the jurisdiction, the structure of its
government, and the legislative authority granted by the
state. In addition, each jurisdiction has unique problems
and priorities. Residents have varying levels of affluence and
sophistication and different attitudes toward their commu-
nity and government. These all have an impact on 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 that
can all affect project design, economics, and plan approval.
Figure 2.1 depicts the Washington, D.C., metropolitan area.

Note that two states, Maryland and Virginia, surround the
District of Columbia. Each state operates under a different
legislative process and constitutional mandate. Within those
two states, there are 13 adjacent or nearby counties and 4
major cities and a significant number of independent towns
and villages of varying sizes. Due to the post-World War 11
growth in the region, several once-rural counties have be-
come integral parts of the region. The merging of the Wash-
ington and Baltimore economic regions and the advent of
commuter rail have dramatically expanded the market
boundaries within which a Washington developer can rea-
sonably operate. Metropolitan-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 economic base, its citizens’
attitudes, and its government’s priorities. Perhaps more to
the point, each of these jurisdictions within the metropol-
itan area has its own unique set of planning and zoning
regulations. The breadth and expansion of the Washington
market is not unique; similar situations exist in most met-
ropolitan areas.

Differences in government budgets and the size and so-
phistication 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
agencies the development team must come in contact with,
but also the level of scrutiny given to the proposed rezoning
documents or development plans. As the government’s size
and structure grows, so does the potential for conflict be-
tween its administrative and elected officials. Each official
or department manager reviews rezoning and development
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Loudoun County

Prince William
County

Charles County
Stafford County

FIGURE 2.1 Jurisdictions in the Washington, D.C., metropolitan
area.

proposals with a different constituency or agenda in mind.
Each has competing needs and generates competing con-
clusions. 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 underway. These new
standards and/or regulations, coupled with increased re-
view 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 the life of the project.

In an attempt to minimize risk, it is not uncommon for
land developers to specialize in several locations within a
region, while avoiding projects in other jurisdictions. De-
cisions 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 developer to operate within a single
jurisdiction.

Given these differences, the land development consultant
must become familiar with the land use planning and zon-
ing documents and regulations in effect in each jurisdiction

within which the company operates. Absent this expertise,
the consultant cannot offer the developer sound advice or
produce plans or proposals that can win government ap-
proval. It is the consultant and the land use attorney to
whom the developer looks to be an expert on local policies
and the controls applicable to each new project. Even con-
sultants with prior local government work experience must
keep track of newly evolving priorities, policies, regulations,
and standards. Furthermore, as government workload in-
creases 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 ex-
pertise in the local land development review and approval
process.

Developing a clear understanding with local plans, pol-
icies, and requirements may seem a monumental task. It is
impractical for one person to be sufficiently familiar with
all local regulatory programs in the region. This would re-
quire extensive research into past practices and countless
hours in government boardrooms. Acquiring an overall fa-
miliarity 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 ju-
risdiction where 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
mentioned above, it is neither practical nor possible to ad-
dress all variations that exist throughout the nation. How-
ever, there are basic similarities in the structure of each type
of regulation. This text focuses on their differing impacts
on land development and the manner in which regulations
or procedures are implemented.

COMPREHENSIVE PLANNING

The comprehensive plan, sometimes called the master plan
or general plan, serves as a formal statement of the com-
munity’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 ex-
isting neighborhoods. The plan represents the collective in-
put of public and private sector attitudes, needs, and
desires. Its recommendations are based on extensive anal-
ysis of economic, social, demographic, and other forces ev-
ident in the community. The plan attempts to provide an
adopted vision of the community for some distant point in
time, perhaps 10 or 20 years. The comprehensive plan pro-
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vides valuable guidance for those making important eco-
nomic decisions, including local officials, land developers,
existing and prospective residents, employees, and business
operators. In most states, the comprehensive plan is a guide
that is advisory in nature and not a legally binding regu-
lation, such a zoning ordinance, which indeed is law. How-
ever, in a minority of states, the comprehensive plan is
directive in nature, requiring conformance, and rises to the
level of 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 discourages
inappropriate use or intensity of development. It establishes
and reinforces community standards for appearance, de-
sign, delivery of public services, and protection of the en-
vironment, and it serves as an important guide for allocating
resources used for the provision and distribution of public
facilities and services. The overall objective of the compre-
hensive plan is to establish and achieve goals that result in
a high quality of life for both the residential and 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 reg-
ulation. Therefore, most local officials rely heavily on the
plan. Its recommendations form the basis for making rea-
soned and predictable decisions about land use and budg-
ets, rather than those that may 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 expect to
enjoy. It creates identity for the neighborhoods in which
they live and defines the services they expect to receive.
The decision to move to a community and purchase a home
is perhaps 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 mneighborhoods, office and retail centers,
new roads, and schools that may affect that investment. The
plan offers more certainty and provides a way of anticipat-
ing intrusion or impacts that could reduce property value.

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 res-
idential communities are particularly important to
businesses operating support, supply, and service establish-
ments. The plan provides information that can be used to
determine the potential customer base available to the busi-
ness community. Large employers in need of properties with
room for expansion also rely on the comprehensive plan
for guidance. Existing and future labor force and sales mar-
kets can be determined from the plan. At the same time,

businesses and employers look to the plan for an expression
of long-term commitment to business. Like the residents,
the land developer also views the comprehensive plan as a
protection of property value. It suggests what decisions will
be made that are beyond his or her control. More impor-
tantly, however, the developer uses the plan to identify new
opportunities. The developer is in the business of convert-
ing raw or underutilized land to new uses. The land de-
velopment consultant and the developer wuse the
comprehensive plan to determine the suitability of pur-
chasing 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
identifying the area, and sometimes the specific parcels, that
are best suited for the particular development program be-
ing pursued. The availability of public facilities and services
is an important part of identifying the potential of a piece
of property. Similarly, the compatibility and impact of ad-
jacent use is an important factor 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 em-
ployees, residences, or customers to make the project a suc-
cessful venture. Later chapters discuss market analysis and
project feasibility in detail.

As the developer’s agent, the land development consult-
ant is responsible for understanding the comprehensive
plan and its various components. The consultant must also
be familiar with the planning process itself. The information
used in planning and the events that lead to the plan’s adop-
tion form an important foundation for project design. The
consultant must understand not only the impact of the
plan’s recommendations to the land use, but how the juris-
diction will enforce its recommendations.

The plan provides other critical information without
which the application of other regulatory tools could be
meaningless. This information relates to general design re-
quirements 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 developer by projecting when public and private infra-
structure and services will be available to the site.

Community Planning: A Participatory Process

Since the plan is intended as a reflection of community
attitudes and desires, the process usually involves several
opportunities for citizen participation and input. The pro-
cess that some municipalities follow to adopt or revise the
comprehensive plan is often lengthy and controversial. Even
when this is not the case, it is important for the land de-
velopment team to become involved in that process.
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Whether or not projects are underway or envisioned, it is
important to participate in the process because the results
will shape or constrain development opportunities for years
to come. The information gathered and attitudes voiced are
an invaluable resource 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. Coming from residential citizens of the
municipality and members of its business community, the
team’s input is a critical and rightful component of com-
munity thinking. The policies and subsequent regulations
and procedures that the plan will recommend must reason-
ably coincide with development practice and not serve as
a hindrance to future success. Where communities are en-
couraged to accept the practical expertise offered by devel-
opment professionals, the plan and its policies are more
effective in achieving the community’s goals.

Most medium- and large-sized municipalities employ a
professional planning staff that coordinates the overall plan-
ning effort, while smaller communities often retain outside
consultants for this purpose. The governing body relies
heavily on the recommendations of its planning staff, al-
though decisions about the plan and policies will ultimately
be its own. A timetable for the plan and framework for the
analysis will be prepared. Sometimes working with an ad
hoc task force composed of the community’s civic, business,
and political leaders, the staff undertakes extensive data col-
lection. The staff will compile the demographic and eco-
nomic inventory statistics needed for the analysis, as well
as review existing development patterns and activity.

The comprehensive planning process often provides for
a period of open nominations, during which citizens can
suggest 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
important part of the planning effort. During this period, it
may be possible for citizens to recommend, and the gov-
erning body to consider, new or revised land use designa-
tions for properties under the control of the developer. This
could result in a downplanning, or reduction in the land
use or development intensity recommended in the compre-
hensive plan. Conversely, this forum provides the land de-
velopment design team with the opportunity to suggest a
different and perhaps more intensive use of the property
and strive to have the comprehensive plan recommendation
revised accordingly. Depending on existing parcel zoning,
future projects could be drastically altered if development
intentions are not confirmed or defended by the land de-
velopment design team during this nomination period.

As stated above, this nomination period also provides an
opportunity 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 oppor-

tunity for a project of grander scale than anticipated in the
plan. The planning staff and other involved groups consider
these proposals in preparing the plan. The planning staff
and other involved groups consider these proposals in pre-
paring 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 will be held by either or both an appointed plan-
ning commission or similar board and the governing body
of the municipality. Throughout these hearings, the infor-
mation presented by all segments of the community pro-
vides an important record upon 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 state legislation mandate 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. The land development consultant
must be familiar with local practice to advise development
clients properly.

Composition and Characteristics of the Comprehensive
Plan

Most comprehensive plans consist of six major parts:

1. Statements of the community’s goals and objectives

2. Inventories of its existing characteristics, features,
land uses, and facilities

3. Projections of trends expected within the life of
the plan

4. Text describing policies to be applied in order to
achieve the plan’s goal

5. Maps and text depicting and discussing the com-
munity, showing current and future land use, the loca-
tion of future public facilities, environmental resources,
and other features

6. Text describing how the community intends to
carry out the goals of the plan

The statement of goals and objectives is a reflection of
attitudes towards the elements that interact to form the built
environment. Typically, these elements include:
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B Population

B Housing

B Employment

B Retail activity

B Industrial output

B Transportation

B Recreation and open space

B The environment and natural resources

B Public udilities, services, and facilities
Many communities add goals addressing:

B FEconomic development
B Social or human services
B Historic preservation

B Major institutional uses, such as airports, colleges,
or government installations

B Other important indigenous issues or land uses,
such as agriculture, mineral production, or maritime
activities

B Intrajurisdictional and intraregional relationships
and responsibilities

Establishment of Goals and Objectives

The goals statements themselves are usually broad. They are
often criticized as being innocuous “motherhood and apple
pie”-type assertions. For example, in 1978, Anne Arundel
County, Maryland, adopted a new comprehensive plan with
three goals described as “the foundation for this Plan.” One
of the goals, the overall social goal, was to “provide the best
possible opportunities for all of the people to earn a living,
to have a comfortable home, and to enjoy physical and
emotional health, personal security and safety, access to new
skills and knowledge, and control over their own lives”
(Anne Arundel County, 1978). Certainly the goal is impor-
tant. However, it offers little in the way of advice for those
making development decisions, either in the public or pri-
vate sector.

In some jurisdictions, however, the goals are very fo-
cused. They reflect strong attitudes about shortcomings or
contflicts in prior comprehensive planning efforts or the rate
of growth being experienced in the community. The Fairfax
County, Virginia, Board of Supervisors in 1987 appointed
20 civic and business leaders to a countywide Goals Advi-
sory Commission. The action was a response to a divisive
conflict over the county’s explosive growth and government
efforts to control it. The panel spent 11 months in intense
analysis and dialogue about county and industry past prac-
tices. In addition, 11 months of controversial public hear-
ings were held by the commission, the county’s Planning
Commission, and the Board of Supervisors. The resulting

18 goals formed the basis for a 3-year, multiphased review
of the county’s comprehensive plan. In contrast to the Anne
Arundel goal, a typical goal in the adopted Fairfax plan
follows:

Transportation—Land use must be balanced with the sup-
porting transportation infrastructure, including the regional
network, and credibility must be established with the public
and private sectors that the transportation program will be
implemented. Fairfax County will encourage the develop-
ment of accessible transportation systems designed, through
advanced planning and technology, to move people and
goods efficiently while minimizing environmental impact
and community disruption. Regional and local efforts to
achieve a balanced transportation system through the de-
velopment of rapid rail, commuter rail, expanded bus ser-
vice and the reduction of excessive reliance upon the
automobile should be the keystone policy for future plan-
ning and facilities. Sidewalks and trails should be developed
as alternative transportation facilities leading to mass transit,
high density areas, public facilities, and employment areas.
(Fairfax County, 1990)

Whatever the form of the goal statements, they set a
standard against which the actions of both the land devel-
oper and local governing body are judged. In preparing the
client’s plans, the land development consultant must con-
sider how those plans address these overriding goals. The
team representative will likely be called upon to justify the
proposal and must be sure the plan is characterized as a
solution rather than an exacerbation of a problem identified
in the plan.

Inventory and Trends

Inventory and trends analysis provides a starting point or
snapshot of the community and its citizens’ mindset. The
inventory is a valuable resource to the development team
because it includes a demographic analysis of the popula-
tion of the community. It shows statistics such as age dis-
tribution, household formation, income, labor force, and
home and automobile ownership. Along with a large-scale
map showing existing land use, the plan describes land use
characteristics, including a breakdown of number and type
of housing units, structural condition, and land and build-
ing area of nonresidential uses. The plan also provides ec-
onomic data, such as retail sales and manufacturing output.
Many plans contain information on real estate absorption
and conversion rates, property sales, and leasing activity,
while others also offer statistics on commuting patterns and
transportation use. With the help of the land development
consultant, the developer uses the inventory to determine
the needs of residents and business, and their financial ca-
pacities and limitations.

The premise of comprehensive planning is that, by iden-
tifying growth patterns and adapting land use and economic
controls, it is possible, if determined good public policy, to
alter the patterns. The application of these controls may
involve redistribution of public resources in accordance
with reordered priorities. Strict controls and disincentives
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may be considered to prevent or deter specified develop-
ment actions. Conversely, policies may be adopted that pro-
vide incentives to land developers and users that succeed
in altering their actions to achieve the goals of the plan.

Incentives may simply take the form of public support
for a desired change in zoning. Policies contained in the
plan may suggest density or other bonuses that provide
financial incentive to the land developer in exchange for
public benefit. The plan may suggest that public funds be
applied to critically needed public works improvement pro-
jects in areas where growth is desired. It may recommend
the timing of development to keep pace with those im-
provements.

Land Use Maps

Accompanying the comprehensive plan text is the proposed
land use map. Often color-coded or shaded, the generalized
land use maps of the community represent a graphic de-
piction of the relationship of existing and future land uses
and facilities. The map divides geographic areas into desired
and projected uses and intensity. These areas usually rep-
resent the broad categories of land use, such as residential,
commercial, industrial, and other employment centers.
Subcategories of development intensity show the gradation
of land use patterns. For instance, the map may show that
an area of high-density residential is a desirable future use
adjacent to an existing commercial center. The map defines
the boundaries of the area and provides a range of relative
densities. The map frequently shows the proposed location
of significant facilities, such as transit centers, proposed
freeway interchanges, regional shopping malls, and schools.
It offers a snapshot of what the community would like to
be at a distant but determined point in time. Figure 2.1
provides an example of a section of a comprehensive plan
map.

The mapping of land use at large scale often generates
considerable controversy. By its nature, a map provides ge-
ographic references and landmarks to which people can re-
late—the corner down the street, the area across from the
shopping center. The generalized land use map, therefore,
appears to fix geographic location for the information it
presents. Consequently, many community residents look to
the map as a tool to control land use and as a source of
absolute information.

Often, however, land development does not conform to
the finite categories shown on the map. The plan map may
propose that an existing residential neighborhood is rede-
veloped to a higher density or a major facility is shown in
a location that concerns some in the community. Citizens
often lose sight of the fact that the plan serves as only a
guide. So, too, the fact that the plan spans a 5- to 20-year
period is often forgotten. Some properties may undergo sev-
eral use changes awaiting conditions favorable to the ulti-
mate land use. Reference to the plan’s designations for
broad sections of the community ignores the fact that the
plan, in some instances, intends for individual parcels to
develop differently.

To eliminate some of the ambiguity created by scale and
time, many communities undertake a multitiered and mul-
tiphased planning effort. This effort narrows its vision, often
at several intermediate steps, in order to examine smaller
subsections of the community. At its extreme, the plan
makes parcel by parcel recommendations on land use, den-
sity, compatibility, and the facilities that serve them. When
this happens, the comprehensive plan begins to resemble
the zoning ordinance more than a plan to guide future de-
velopment. However, even at this scale, the plan still serves
only as recommendation for future development, albeit a
strong one.

Plan Implementation

Although the goals statements in the plan represent the
community’s vision of quality of life and future develop-
ment, the plans for implementation are the key to that vi-
sion’s realization. Despite its detail and breadth of coverage,
the comprehensive plan is, in fact, only a guide in most
jurisdictions. The governing body should strongly consider
the plan’s recommendations when making land use or fiscal
decisions. However, it does not, in most jurisdictions, carry
the force of legislative acts adopted by the jurisdiction, such
as the zoning or subdivision ordinance. Despite this, the
link between those ordinances and the plan is important,
as most communities rely on the findings in the compre-
hensive plan when considering zoning and development
applications. The zoning ordinance may mandate that the
land developer consider the detailed provisions of the plan
and address those issues in the development proposal. In a
minority of states, sometimes referred to as plan confor-
mance jurisdictions, the plan is a mandatory directive for
land use regulations and, by law, zoning decisions must
conform to the plan’s mandates. For purposes of the follow-
ing discussion, the majority rule that the plan is a guide
will be studied.

The existing zoning of a parcel takes precedence over
the recommendations of the comprehensive plan in almost
all cases. This is true even where the use and intensity pro-
visions of the plan are more restrictive than those in the
zoning ordinance. For this reason, an important role of the
comprehensive plan is to recommend the adoption of
changes to ordinances that regulate land use and develop-
ment. The governing body of a jurisdiction may amend
zoning and subdivision ordinances without specific direc-
tion from the comprehensive plan. However, the courts of-
ten find that such actions are an abuse of authority when
they are accomplished without the rational basis offered by
comprehensive planning analysis.

To the land development consultant, the comprehensive
plan is more than just a guide to a community’s future phys-
ical growth. Rather, the plan represents a historical depic-
tion of the community and a retelling of the planning
process that the community undertook to develop its vi-
sion. It represents an invaluable resource in the data and
direction it offers, yet the language in the text, whether it
relates to an overall policy or a recommendation for the
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FIGURE 2.2 Example of a comprehensive plan map.
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developer’s parcel, is often vague. Frequently, the plan leads
to varying interpretation by regulatory officials, citizens, or
the developer. This adds to the considerable challenge fac-
ing the land development consultant and the developer in
preparing the proposed development proposal.

What to Look for and How to Use the Comprehensive
Plan

Depending on the size of the community and its particular
planning and zoning authority, the comprehensive plan may
consist of one or several documents and maps. Many large
localities will segment the land area into several planning
areas or sectors. Where this occurs, the text provides ex-
tensive discussion of both jurisdiction- and sector-wide pol-
icies, issues, and opportunities.

Some communities identify smaller areas that warrant
special study, such as business districts, industrial areas,
transit centers, areas of important institutional use, or other
significant concentrations of population and employment.
Such areas often have unique circumstances deserving
closer examination due to their overall importance to the
community. Finally, there may be distinct functional plans
that address partial elements of the plan that are of special
importance to the community, including transportation,
sewer and water, the environment, urban design, and even
trail systems. As is the case with the area plans, these also
examine issues and opportunities and provide a set of pol-
icies considered in development review and budgeting. The
plan specifies how the community intends to achieve its
specific goals. These functional plan recommendations

TABLE 2.1

overlay and work in conjunction with the underlying plan
and parcel-specific findings.

All documents and maps that relate to jurisdiction-wide
issues must be assembled by the land development team
and analyzed for possible impact on a specific parcel
planned for development. Table 2.1 demonstrates the va-
riety of plans produced in a given municipality.

The consultant must obtain the most recent version of
the plan and keep it current. Local governments periodi-
cally revise their comprehensive plans, both in their entirety
and on a piecemeal basis. Minor small-area amendments
may have been adopted in response to new information or
circumstances or by another developer’s or citizen’s pro-
posal. Because the governing body frequently acts on these
amendments apart from a more extensive plan review pro-
cess, interim amendments will usually not appear in printed
versions of the plan. The planning office or town clerk is
required to maintain an index and file of plan amendments.

Comprehensive plans with a multitiered structure most
often provide a parcel-by-parcel analysis that offers detailed
use, intensity, and design recommendations that apply to
the development of each parcel. The identification and eval-
uation of these recommendations as they may affect a
proposed development is one of the most important re-
sponsibilities of the land development consultant.

Jurisdiction-wide comprehensive plan maps and text
usually limit their scope to broadly defined geographic areas
and identify density or intensity ranges that apply within
these areas. The more narrowly focused sector plan may
attach a more specific range or absolute maximum density

Listing of Montgomery County General, Master, Sector, and Functional Plans

The type and number of plans available from various public agencies which can aid in the early design stages of a
project vary widely according to the municipality. For example, this list describes the types of plans available for

Montgomery County, Maryland.

General Plan:

Identifies, in broad terms, those areas suitable for various types of land uses, e.g., residential, commercial, agricultural,

open space, etc.

Local Area Master Plan:

Are available for each of the county’s 27 planning areas. The local area master plans include a statement of planning
policies, goals and objectives, and description of the planning area. Plans also include maps outlining recommended
land uses, zoning, transportation facilities, recommended general locations for public facilities and possibly even include
recommendations for scheduling financial capital improvements.

Sector Plans:

Are comprehensive plans for a portion of the Master Plan area. They describe the relationship of various land uses to
transportation, services, and amenities. Plans may include maps or other graphics, text, and design guidelines.

Functional Master Plan:

Shows details of a specific system such as major highways, drainage, and stormwater management systems.
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for a targeted area or parcel. Of particular importance are
recommendations for project density or intensity or other
conditions required to achieve full potential development.
The plan may include techniques to reduce potential im-
pacts on the neighborhood and community.

The land development consultant must understand how
the community prepares its land use maps and the intent
of their graphic representations. For example, a symbol pro-
posing a regional shopping center site on the comprehen-
sive plan’s generalized land use map may not necessarily fix
its location. The text may refer to specific circumstances or
conditions that are favorable to another site in the general
area of the symbol. Furthermore, specific land use maps,
within the area or sector plans, may make explicit recom-
mendations for specific parcels.

Land uses different from those shown on the maps are
often permitted and encouraged, depending on circum-
stances and conditions identified in the text. For example,
the map may show a broad geographic area identified as
low-density residential, but text may explain that nonresi-
dential uses, such as neighborhood shopping or service fa-
cilities, are appropriate. In such cases, the plan specifies
conditions that the land developer must consider in devel-
oping such uses.

The land development consultant must review the dis-
cussion of available public facilities such as roads, water,
and sewer. The existence of such facilities, system capaci-
ties, and timing of future improvements is important where
these entities are needed to support the proposed devel-
opment. In some communities, the adequacy and phasing
of public facilities expansion controls development. For in-
stance, Anne Arundel County, Maryland, adopts a sewer
and water master plan as a functional element of its com-
prehensive plan. This master plan shows areas of existing
service and planned expansion of service areas in 5-, 10-,
and 20-year increments. Therefore, even when the compre-
hensive plan and actual parcel zoning agree on land use
and density, the sewer and water master plan dictates lot
size and project density. Consequently, the final project may
be significantly less intense than envisioned, unless the de-
veloper can expand the system or defer the project to a
consistent time frame with the adopted comprehensive
plan. Policy language in the plan often prohibits the devel-
oper from constructing needed improvements to advance
project development. Anne Arundel County uses this ap-
proach to discourage premature development in areas
where growth is not anticipated or desired.

The land development consultant must identify the tech-
niques and procedures that the local government uses to
accomplish plan recommendations. These procedures may
range from new or revised regulations or disincentives to
discourage development to incentives that provide greater
economic return to the developer in exchange for features
that provide public benefit. The land development consult-
ant must consider the fiscal impacts of these recommen-
dations in determining project feasibility.

ZONING
Introduction

Despite the effort involved in adopting a comprehensive
plan, legally, in most jurisdictions, it serves only as an ad-
visor recommendation. In these majority jurisdictions, the
plan does not have the force of law needed to protect the
citizens’ health, safety, or welfare and is not an exercise of
a jurisdiction’s police powers. That task falls to the com-
munity’s zoning ordinance. The zoning ordinance is the leg-
islative means by which a community sets detailed
requirements to all aspects of the use of land. These re-
quirements include layout and intensity of each parcel of
ground within the government’s jurisdiction.

Although zoning is the primary means by which the
comprehensive plan is implemented, it is the comprehen-
sive plan’s recommendations that are the primary guide for
making zoning decisions. While in majority jurisdictions a
decision-making body may disregard the recommendations
of the comprehensive plan, it does so at the risk of losing
regularity and uniformity in its zoning practices. In its sim-
plest form, zoning separates different or incompatible land
uses and serves as a nuisance-prohibiting device. Its pur-
pose is to reduce the likelihood of one use creating a nui-
sance or having an undesirable impact on occupants or
future occupants of adjoining property. For instance, op-
eration of a business such as a grocery store requires the
installation of signs, lighting, parking, and trash disposal
facilities and generates traffic from both customers and de-
livery trucks. If that grocery store operates next to a resi-
dence, the occupants’ use and enjoyment of their property
is diminished. The traffic, noise, activity, and lighting are
likely to become a nuisance that infringes upon the resi-
dential character expected by the homeowner. As a resi-
dence, its location has become less desirable than that of
others in the neighborhood. The business may reduce the
value of the adjoining residence. However, it may also have
the simultaneous effect of increasing the value of the land
upon which the house is built by generating pressure to
expand the commercial area and thus increase the value of
the property. Zoning seeks to prevent such conflicts by pro-
viding greater separation between incompatible uses. Where
greater distance cannot be achieved between incompatible
use, the zoning ordinance requires other techniques to re-
duce impacts, such as a different architectural solution,
smaller signs, a larger yard between the building and prop-
erty lines, fencing, landscaping, or restricted hours of op-
eration.

The zoning ordinance achieves separation by defining
categories of land use that relate to agricultural, residential,
commercial, office, and industrial uses. The ordinance is
usually organized in a hierarchy that reflects intensity and
operating impacts on the community. Typically, the zoning
categories are further broken down into zones or zoning
districts. These represent the differing types and intensity
of uses possible within the broad category. The regulations
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for each district specify what uses may or may not be con-
structed or undertaken on property within its boundaries.
The most common zoning ordinances present an exhaustive
list of land uses permitted in each zoning district. The zon-
ing ordinance also regulates how much density and inten-
sity of development are acceptable on property in each
specific zone.

For instance, under the broad category of residential, an
ordinance might specify districts for low-, medium-, and
high-density development. Each zoning district would spec-
ify a maximum number of housing units allowed on each
parcel of land. The text usually expresses this as a minimum
lot size or number of dwelling units per acre. The ordinance
may also list types of permitted residential development,
such as single-family detached and single-family attached,
garden or high-rise apartments. In addition, the ordinance
sets standards for the size and arrangement of structures on
each lot or parcel. These might include the maximum area
of lot coverage permitted for buildings and the setback of
those buildings from adjoining roadways and property
lines. Zoning ordinances regulate maximum building
height, distance between buildings, required off-street park-
ing, and similar features. The community adopts these stan-
dards as a protection to adjoining property owners who rely

on the ordinance to anticipate potential conflict or impact
upon their own property. These standards become an es-
sential element in the design of a project. Figure 2.3 is
exemplary of the detailed control language found in the
typical zoning ordinance.

The Zoning Map

Zoning does more than just prevent conflicts between land
uses. Through the adoption of a detailed map (an example
is shown in Figure 2.4), zoning is also used to achieve the
land use patterns endorsed in the comprehensive plan. The
map that accompanies the zoning ordinance text shows the
division of the entire jurisdiction into the zoning districts
defined in the text. These zoning districts reflect the actual
zoning of the land. Applications to rezone property are rou-
tinely viewed in terms of the specific recommendations em-
bodied in the approved comprehensive plan. The zoning
ordinance and the zoning map are both tools essential to
the realization of the comprehensive plan’s goals.

How communities create the zoning map varies. Many
jurisdictions adopted the first zoning map simply as a
graphic representation of land use patterns that existed at
the time. Areas of vacant land were frequently zoned to a
district similar to the surrounding area. In some commu-

RESIDENTIAL DISTRICT REGULATIONS 3403
PART 4 3400 R-4 RESIDENTIAL DISTRICT, FOUR DWELLING UNITS/ACRE
3401 Purpose and Intent
The R4 District is established to provide for single family detached dwellings at a
density not to exceed four (4) dwelling unita per acre; to allow other selected uses
which are compatible with the residential character of the district; and otherwise to
implement the stated purpose and intent of this Ordinance.
3-402 Permitted Uses
1. Accessory uses and home occupations as permitted by Article 10.
2. Dwellings, single family detached.
3. Public uses.
3403 Special Permit Uses
For specific Group uses, regulations and standards, refer to Article 8.
1. Group 2 - Interment Uses.
2. Group 3 - Institutional Uses, limited to:
Al Churches, chapels, temples, synagogues and other such places of
worship
B. ° Convents, monasteries, seminaries and nunneries
C. Family day care homes; child care centers and nursery schools which
have an enrollment of less than 100 students daily
D. Group housekeeping units
E. Medical care facilities, limited to nursing facilities which have a
capacity of less than fifty (50) beds
F. Private schools of general education which have an enrollment of less
than 100 students daily
G. Private schools of special education which have an enrollment of less
than 100 students daily
3. Group 4 - Community Uses.
4. Group 5 - Commercial Recreation Uses, limited to:
A, Commercial swimming pools, tennis courts and similar courts
5. Group 6 - Outdoor Recreation Uses, limited to:
A, Golf courses, commercial
6. Group 7 - Older Structures, limited to:
A.  Antique shopa
Reprint 9/88
333

3403 FAIRFAX COUNTY ZONING ORDINANCE

B. Art and craft galleries

C. Rooming houses

D.  Summer theatres

1. Group 8 - Temporary Uses.

8. Group 9 - Uses Requiring Special Regulation, limited to:
A.  Home professional offices

B. Accessory dwelling units
3404 Special Exception Uses
For specific Category uses, regulations and standards, refer to Article 9.
1. Category 1 - Light Public Utility Uses.
2. Category 3 - Quasi-Public Uses, limited to:
A Colleges, universities

B. Conference centers and retreat houses, operated by a religious or
nonprofit erganization

C.  Cultural centers, museums and similar facilities
D. Housing for the elderly

E. Institutions providing housing and general care for the indigent,
orphans and the like

F. Medical care facilities, except nursing facilities which have a capac-
ity of less than fifty (50) beds

Private clubs and public benefit associations

Quasi-public parks, play ds, athletic fields and related facilities

L Child care centers and nursery schools which have an enrollment of
100 or more students daily

d. Private schools of general education which have an enrcllment of 100
or more studenta daily

K.  Private schools of special education which have an enrollment of 100
or more students daily

L. Alternate uses of public facilities

M.  Dormitori i ority houses, r ing/boarding houses, or
other residence halls
3. Category 4 - Transportation Facilities, limited to:

A.  WMATA facilities
Reprint 9/88

3-84

FIGURE 2.3 Example of zoning district text.
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RESIDENTIAL DISTRICT REGULATIONS 3406

4. Category 5 - Commercial and Industrial Uses of Special Impact, limited to:

A, Commercial off-street parking in Metro Station areas as a temporary
use

B. Convenience centers
C. Funeral chapels
D. Marinas, docks and boating facilities, commercial
E. Offices
F. Plant nurseries
3405 Use Limitations
1 No sale of goods or products shall be permitted, except as accessory and
incidental to a permitted, special permit or special exception use.
2. All uses shall comply with the performance standards set forth in Article 14.
3. Cluster subdivisions may be permitted in accordance with the provisions of
Sect. 9-615.
3406 Lot Size Requirements
1. Minimum district size for cluster subdivisions: 7 acres
2, Average lot area

A.  Conventional subdivision

lot: 8,800 sq. ft.
B. Cluster subdivision lot:  No requirement
3. Minimum lot area

A Conventional subdivision
lot: 8,400 sq. f}.

B. Cluster subdivision lot: 6,000 sq. ft.
4. Minimum lot width
A.  Conventional subdivision lot:

1) Interior lot - 70 feet

3406 FAIRFAX COUNTY ZONING ORDINANCE
5. The mi district size requi presented in Par. 1 above may be
waived by the Board in accordance with the provisions of Sect. 9.610.
3407 Bulk Regulations
1. Maximum building height
A.  Single family dwellings: 35 feet
B.  All other structures: 60 feet
2. Minimum yard requirements

A. Single family dwellings
[¢%] Conventional subdivision lot
{a) Front yard: 30 feet
®) Side yard: 10 feet
[G] Rear yard: 25 feet
2 Cluster subdivision lot
(a) Front yard: 20 feet
(b) Side yard: 8 feet
(3] Rear yard: 25 feet
B. Al other structures

[¢}] Front yard: Controlled by a 35° angle of bulk plane, but
not less than 25 feet

Controlled by a 30° angle of bulk plane, but
not less than 10 feet

@) Rear Yard:  Controlled by a 30° angle of bulk plane, but
not less than 25 feet

2) Side yard:

3. Maximum floor area ratio: 0.30 for uses other than residential
3408 Maximum Density
Four (4) dwelling units per acre
3409 Open Space
-For subdivisions approved for cluster development, 15% of the gross area shall
be open space
3410 Additional Regulations
1 Refer to Article 2, General Regulations, for provisions which may qualify or

supplement the regulations presented above.

@) Corner lot - 95 feet 2. Refer to Article 11 for off street parking, loading and private street requirements.
B.  Cluster subdivision lot: 3. Refer to Article 12 for regulations on signs.
i 1and . .
m Interior lot - No Requirement 4. Refer to Article 13 for and screening req 5
5. Refer to Article 17 for uses and developments which require the submission of
@ Corner lot - 70 feet a site plan.
Reprint 8/88 Reprint 9/88
8-36 3-36
FIGURE 2.3 (Continued) Example of zoning district text.

nities, the adoption of the comprehensive plan is followed
by a comprehensive, jurisdiction-wide rezoning. In such
cases, the zoning map closely mirrors the land use patterns
recommended in the comprehensive plan. In this way, the
community encourages development to follow the plan rec-
ommendations because a rezoning of the property is not
required. The developer need only process project plans in
accordance with other development controls, such as sub-
division and building permit regulations. For jurisdictions
that do not practice comprehensive rezoning, the zoning
category assigned to vacant property often represents the
least intense land use. This is often a low-density residential
category. Any more intense use requires that the developer
seek a rezoning to a higher classification. Chapter 11 ad-
dresses rezoning and the map amendment process in more
detail.

What to Look for and How to Use the Zoning Ordinance
and Map

The zoning ordinance is usually a separately published title
or chapter in the jurisdiction’s code of laws. The land de-
velopment consultant must be sure to use the most current
version of the zoning ordinance. Many communities adopt
text amendments on a continuing basis as the government

responds to a variety of problems and constituents’ issues.
Most jurisdictions publish periodic text amendment up-
dates, with a page numbering system designed to ease in-
sertion in a master document. These are sometimes
available on a subscription basis. Others reprint the ordi-
nance in its entirety only after the governing body adopts
a substantial number of amendments. This requires that the
land development consultant maintain a file of amendments
until the reprint is available.

The zoning map is often available in several forms and
scales. A generalized zoning map is usually a single-sheet
depiction of the community, perhaps at a scale of 1”7 =
2000'. The map shows major roadways, landmarks, and
natural features, with zoning district boundaries identified
by various symbols. Each district is labeled with the name
of the zone that corresponds directly to the ordinance text.
Frequently, the district name is a shorthand indication of
the use and intensity of the district. While the meaning of
these labels is consistent within a single jurisdiction, they
often vary between jurisdictions. For instance, a district la-
beled “R-5” might be a residential district with a permitted
density of five dwelling units per acre, or it may mean a
residential district permitting minimum lot sizes of 5000
ft. Or it may simply be the fifth in a hierarchy residential
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Parcel Area=
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Building Floor Area=
80,000 square feet
8 Story Building

FIGURE 2.4 Graphic illustration floor area ratio (FAR).

district. Although this type of map is useful for understand-
ing broad zoning and land use patterns in the community,
it is less useful in verifying actual parcel zoning because the
map in some jurisdictions omits property lines. In addition,
zoning lines frequently bisect properties.

A large scale map, often at 1”7 = 200’, may be main-
tained by the planning or zoning office, town clerk, or sim-
ilar office of records. Maps at this scale will frequently
include parcel boundaries or may reference a tax map des-
ignation for the property. In some jurisdictions, the official
map shows additional information, such as previous and
pending zoning special exception or special permit appli-
cations as well as subdivision activity.

Some jurisdictions use metes and bounds or other de-
scription to maintain zoning district boundary records.
Compare these to actual parcel boundaries to verify prop-
erty zoning.

Eliminate doubt! Have the appropriate government
agency certify parcel zoning in writing. In some jurisdic-
tions, a certification of zoning may become a legally binding
decision unless appealed.

Check the jurisdiction’s practice about the zoning of
street and railroad rights of way, public and institutional

properties, and major water bodies. Are these areas zoned,
and do zoning boundaries fall on centerline or on property
line? This is important in calculating density for projects
where right-of-way abandonment or surplus public prop-
erty disposition is a factor.

The text associated with each zoning district will usually
describe the purpose of the zone. This determines the in-
tended magnitude and character of the development, as
well as the intended service or market area of nonresidential
uses. In addition, the text will provide a listing of land uses
allowed in the district. These include:

B Uses that are permitted by right

B Uses that are permitted by right if certain specified
conditions apply

B Uses that are permitted by special exception
B Uses that are permitted by special permit

B In some cases, uses that are prohibited in that zone

In undertaking a project where the use is allowed by
right, the land developer need only show compliance with
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the requirements of the zoning ordinance. This usually ap-
plies whether the development is a single home, an entire
residential subdivision, or a commercial facility. To secure
approval from the jurisdiction, plan review is accomplished
through the normal administrative procedures incorporated
in the subdivision ordinance and building permit proce-
dures. These ordinances are discussed later in this chapter.

When the intended use requires review as a special ex-
ception or special permit, approval authority usually rests
with an elected or appointed body, or both. These are most
frequently the jurisdiction’s governing body, its planning
commission, a zoning appeals board, or a zoning hearing
officer. In addition to a review by the professional planning
staff, the governing body usually holds public hearings to
assess the attitudes of neighbors and civic groups towards
the project. Using plans prepared by the land development
consultant, the developer must justify the appropriateness
of the proposed use. The approving authority may impose
conditions to lessen potential impact, whether perceived or
real. Following approval, the normal administrative proce-
dures for subdivision and construction will apply.

Uses requiring approval of a rezoning or special excep-
tion application must conform to the recommendations
incorporated into the comprehensive plan. The zoning
ordinance provides details on the administrative and legis-
lative approval procedures for these development proposals.
These specify the required information needed for the prep-
aration of plans and supporting documentation for rezoning
and similar applications. Ordinance provisions also provide
the methodology for amendments to the zoning ordinance
text. Text amendments can change development potential
as much as map amendments. Both amendment procedures
may be initiated by either the governing body or individual
appellant. Chapter 11 describes these procedures in more
detail.

Minimum or maximum standards cover virtually every
detail in project design for each type of land use. Typical
criteria identified in the zoning district text include lot size,
density, coverage, and bulk requirements. These require-
ments strive to protect and preserve the character of the
environment by preventing overcrowding, reducing con-
flicts between neighbors and neighboring properties, and
guarding against encroachment on streets and intrusion of
traffic noise. Examples of these are listed below.

B Minimum of average lot size and lot width.

B Maximum density or intensity of development,
usually expressed in dwelling units per acre for resi-
dential uses and floor area ratio (FAR) for nonresiden-
tial uses. Floor area ratio is the relationship of building
area to parcel size. For example, on a 40,000 ft* par-
cel, if the zoning ordinance allows a maximum FAR of
1.0, then it would be possible to construct a building
or buildings totaling 40,000 ft* of floor area. This
could result in a single-story building covering the en-

tire parcel, a two-story building covering half the par-
cel, or some other configuration. Yard and height
requirements affect the actual parcel layout. An FAR of
0.5 for this same parcel would allow 20,000 square
feet of building area. Figure 2.4 is a graphic depiction
of FAR.

B Maximum lot coverage, either by buildings or by
impervious surface, often expressed as a percentage.

B Minimum required open space, again as a percent-
age, referring to parcel area unencumbered by build-
ings or parking.

B Minimum front, side, and rear yard requirements
that define the building envelope. These refer to the
distance of building setback from property lines, in-
cluding street rights of way and waterfront. In some
communities with waterfront property, the yard facing
the water is considered the front yard. The ordinance
may specify when structures or architectural features,
such as porches and steps, may extend beyond the set-
back line. The front setback line is also called the
building restriction line.

B Minimum lot width at the building restriction line.
If the lot is shaped so that its width at the normal set-
back line does not meet the minimum standard, the
building restriction line is forced to be located farther
from the front property line, to a point where the
width complies with the standard.

B Maximum or average building height, in feet and/
Or stories.

B Angle of bulk plane or similar representation of re-
lationship of building height to property line. This pro-
tects adjoining property views or access to sunlight
and airflow. Figure 2.5 illustrates angle of a bulk plane
as applied to building restriction lines.

The ordinance text identifies general criteria that might
apply to all development, such as required setback from
highways and railroads or other unusual conditions.

The ordinance describes the functional requirements or
standards applicable to all development. These include off-
street parking, landscaping, screening, buffering, and tree
preservation. These are frequently located in separate sub-
titles of the ordinance.

Special exception or special permit uses have minimum
standards and criteria listed separately in the text. Identify
criteria for size and intensity, proximity to other properties
or facilities, landscaping, screening, and similar conditions
that mitigate impact.

Zoning Administration

An important principle of zoning is that a property can be
developed to any land use that is allowed by right in the
district, provided that the development meets district stan-
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FIGURE 2.5 Graphic showing setback and building restriction
lines and angle of bulk plane.

dards and complies with other development policies and
regulations. By-right uses are those that are explicitly per-
mitted in each zoning district and are fundamental to the
district’s character. How those uses are determined differs,
as does the subsequent process of development review by
the jurisdiction. The land development practitioner must
understand how the local government applies its ordinance.
The variations dictate what land use options exist and how
project design is undertaken and affect the way in which
local government approves development projects and the
durability of that approval. A special exception is a specific
use permissible within a zoning district subject to the grant-
ing of a site-specific permit request. A special exception is
one that generates additional impacts to the surrounding
neighborhood and warrants special consideration. Despite
the potential for impacts, the principle underlying the clas-
sification of special exception uses is that, if properly reg-
ulated, they are acceptable uses in the zoning districts
where they are permitted. They adhere to the character in-
tended by the zoning district, as well as the comprehensive
plan. They may be desirable to the community and add to
its convenience, but due to possible impacts such as noise,
traffic, or visual disruption, most zoning ordinances estab-
lish conditions that apply in the development of special
exception uses. Such conditions may include a limitation
on the hours of operation, landscaping, buffers and barriers

that exceed the standard specified for the underlying zoning
district, and a specification of the activities permitted in
conjunction with a special exception use. The authority em-
powered to grant rezoning approval is usually the same one
that grants special exception approval as well. As with re-
zoning, this may be the governing body, a planning com-
mission, or a zoning hearing officer. These bodies also hold
public hearings to solicit input from community residents.

In contrast to uses allowed by right, most ordinances
specify that uses needing special exception approval must
comply with the community’s comprehensive plan. These
requirements subject development proposals needing a spe-
cial exception to the broad variety of policies and restric-
tions in the plan that might not otherwise apply. These
could include density controls, requirements for specific en-
vironmental measures, constraints on traffic generation, or
desirable public improvements. Frequently, these apply
even to existing land uses proposed for redevelopment or
expansion of long-established uses. As with rezoning ap-
plications, because of this direct connection to the require-
ments of the plan, many local governments try to expand
the application of special exception procedures to a wider
range of uses.

Some jurisdictions administer a separate special permit
process. Projects that involve uses listed as needing a special
permit must go through an approval process not unlike the
special exception. However, the governing body frequently
delegates its authority to a board of appeals or zoning staff
administrator. Approval of a special permit comes with con-
ditions attached that, like a special exception, help to re-
duce incompatibility between the use and adjoining
neighborhood. Typically, opportunities for public hearings
are incorporated into the process, allowing affected neigh-
bors to voice support or opposition to the issuance of the
permit.

A variance to zoning ordinance requirements may be
granted by the governing body, a subordinate body to
whom that power has been delegated, or, in some jurisdic-
tions, a quasijudicial body appointed by judicial officials.
As with other zoning applications, opportunities for public
comment are normally provided. Most variance applications
address building setbacks or similar technical requirements
of the ordinance. These usually occur in expanding or re-
constructing existing land uses, where changes to the zon-
ing ordinance make it difficult to adhere strictly to the
current ordinance. In some instances, complying with
newly adopted ordinances imposes a hardship on the prop-
erty owner, who is otherwise unable to use the property in
the manner permitted prior to the change in the zoning
ordinance.

A variance should not be confused with rezoning, al-
though a few jurisdictions allow use variance applications
as well as the more common variance to standards. A var-
iance may be granted if the applicant can prove that, be-
cause the owner is unable to comply exactly with the

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



COMPREHENSIVE PLANNING AND ZONING

2 m COMPREHENSIVE PLANNING AND ZONING 47

zoning ordinance, an undue hardship exists. The hardship
must be peculiar to the property, and the variance must be
necessary to allow reasonable use of the land. A purely ec-
onomic hardship does not normally satisfy this hardship
test. The approving authority may impose conditions on
development. In granting the variance, it must ensure that
the variance will not change the basic character of the area
or weaken enforcement of the ordinance. Financial loss is
usually not considered a sufficient factor in determining
hardship.

A nonconformity is an existing lot, use, or structure that
does not fully comply with the requirements of the zoning
district in which it is located. This situation often occurs a
new zoning ordinance is adopted, text or map amendment
is made after a subdivision plat is recorded, or a land use
is legally established. In most instances, the goal of the com-
munity and governing body is to eliminate nonconforming
uses or structures. Where that is not practical, most ordi-
nances also include provisions that explain the conditions
under which such uses may continue to operate or expand.

There are two types of nonconformities, nonconforming
as to standards and nonconforming as to use. The first case
addresses uses permitted in a district whose development
standards have since been revised in the ordinance. This
frequently occurs in older residential areas or established
commercial areas when the lot size, density, parking, or
setback requirements have been changed in the zoning or-
dinance. Most ordinances usually allow these uses to con-
tinue, provided they are not expanded or enlarged, but
require that future additions comply with the new require-
ments. For instance, a new garage added to a house would
have to comply with new setback provisions, unless a var-
iance is granted. A developer constructing a new depart-
ment store addition to an existing strip shopping center
might be required to adhere to the newer off-street parking
requirements. In a zoning district requiring lot sizes of one
acre, the zoning ordinance will usually allow a house to be
built on a smaller existing lot of record; however, the struc-
ture must otherwise fulfill all other requirements of the or-
dinance.

Sometimes the actual use of a property becomes non-
conforming due to a text amendment eliminating the once-
permitted use. Typical ordinance provisions allow the use
to remain but prohibit any expansion or enlargement. Re-
pairs and limited reconstruction is allowed, although most
require a nonconforming use to be terminated if a substan-
tial, greater than 50%, portion is destroyed by fire or other
casualty. Some communities also adopt a schedule to en-
force the removal and/or amortization of nonconforming
uses that they consider undesirable, such as billboards or
mobile homes.

Zoning Concepts

Zoning ordinances fall into two general classes, although
many communities’ ordinances have evolved into a hybrid.

Among these two types of zoning ordinances, there are sev-
eral important distinctions in ordinance structure and
administration. Conventional ordinances, often called pre-
scriptive or Euclidian' zoning, set rigid parameters. These
prescribe very specific land uses and building configura-
tions that are permitted on a parcel of ground and the stan-
dards applied to development. Performance zoning
incorporates flexibility into land use control. This type of
zoning addresses more the impacts of the final development
and use of a parcel, based upon its unique physical and
environmental characteristics. Rather than imposing strict
standards, such an ordinance requires that the developer
meet specific standards of performance. These standards of-
ten relate to stormwater runoff, industrial pollution or
noise, traffic, population, or other factors important to the
community. Like Euclidian zoning, a performance zoning
ordinance usually specifies use and intensity. However, with
performance zones, the land developer has greater latitude
in determining the detailed requirements, such as lot size
and building arrangement. To secure project approval, the
developer must show how the proposed project meets the
performance standards.

Conventional Euclidian zoning has the advantage of
greater certainty in both end product and project approval,
but it suffers from rather uniform developments that often
result. This is particularly true in residential uses, where
large developments commonly have a cookie-cutter ap-
pearance. This approach to zoning does not allow the flex-
ibility that a developer needs to address environmental
concerns in site development. Nor can the developer re-
spond to shifting market activity or preferences. In addition,
the number of zoning categories and individual zoning dis-
tricts is greatly increased with Euclidian zoning.

Performance zoning, on the other hand, provides flexi-
bility and often succeeds in attracting more variety and in-
novative projects. Greater protection of environmental
resources and open-space areas can be achieved through the
performance zoning process. Its disadvantage, however, is
that it may result in greater expense in upfront analysis for
both the community and the developer. To community res-
idents, it sometimes does not provide the desired clarity
and certainty with respect to expected development.
Cumulative Zoning. Variations of this type of zoning may
be most common. As the density and land use intensity
increases in the zoning district hierarchy, the range of per-
mitted uses expands. Thus, a more intense district will per-
mit all uses listed within that district, plus all uses in
districts of lower hierarchy. One of the shortcomings of cu-
mulative zoning is that the community may not attain the
desired separation of uses and may suffer the resultant im-

" Named after the landmark 1926 Supreme Court decision in the case of the Village
of Euclid, Ohio v. Ambler Realty Company, 272 U.S. 365 (1926), which established
zoning as a valid exercise of police powers to protect public health, safety, and
welfare.
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pacts caused by lack of separation. In a commercial district,
for instance, it could be possible to construct single-family
residences.

While separation is one of the basic intentions of zoning,

economic and market forces usually work to discourage sig-
nificant disparity in use. The principle of highest and best
use generally works to discourage development to a use
with lower economic return. Full development potential is
the most widespread indicator of land prices. In addition,
marketability of the lesser use declines if users perceive the
proximate higher use to be incompatible or an undesirable
neighbor. In some respects however, the mix of uses per-
mitted by this type of zoning may be beneficial because the
extreme separation of residences from employment or ser-
vices has, in large part, been responsible for the rapid
growth in suburban sprawl and increased dependence on
the automobile. This dependence has worsened roadway
congestion by forcing more traffic onto major roadways.
Those communities that recognize this respond by estab-
lishing mixed-use districts that encourage a variety of
compatible uses. Strong government controls usually ac-
company the development of mixed-use districts. However,
even as some jurisdictions attempt to encourage mixed use,
many local governments now try to narrow the range of
permitted uses in each district. The rationale for this posi-
tion is the need for greater certainty in planning for the
community’s infrastructure.
Transitional Zoning. Many communities draw zoning dis-
trict boundaries in a step-down fashion. This pattern seeks
to provide gradation between two disparate uses, usually
residential and commercial or office. In one approach, the
community may create zoning districts of intermediate in-
tensity between the incompatible classifications. This re-
duces the most significant conflicts between the more
extreme uses. Figure 2.6 represents a zoning map with
property divided into several districts between the most in-
tense commercial zones and least dense residential zones.
The permitted intensity of commercial use reduces in each
of several districts as distance from the most intense com-
mercial area increases. Similarly, residential density may also
increase for properties in districts located closest to com-
mercial areas.

Some jurisdictions establish districts that provide for
flexibility as well as a mix of uses and appearance where
zoning classifications meet. These transition zones serve as
buffers against the intense use. For example, townhouse-
style offices may be required on commercially zoned
property adjacent to residential areas. This encourages ar-
chitectural compatibility in both scale and configuration
with the existing residential community. The ordinance may
also provide for changes in housing type; for example,
townhouses or garden apartments may be allowed as part
of the transition. In either case, the text of the zoning or-
dinance often imposes additional landscaping and screening
requirements as additional protection for the lower density/
intensity uses.

Floating Zones. Many ordinances describe zoning dis-
tricts that are unmapped but become fixed in the process
of rezoning. These zones have a special purpose and most
usually respond to a specific comprehensive plan recom-
mendation. Floating zones may provide transition between
uses, as described above, or they may address problems in
geographic areas that have unique opportunities or con-
straints, such as an environmental resource or commercial
or transportation center. Planned unit development is a typ-
ical type of floating zone, although communities apply it in
varying ways.

Planned Unit Development. This is a development form
that attempts to enhance both flexibility and functional re-
lationships between land uses. With conventional zoning
patterns, the land developer cannot easily respond to the
changing market demand associated with shifts in the econ-
omy of the region. Nor can the developer address consumer
preferences for other than a single lot size or housing type.
Individual projects, undertaken in a small geographic area
by different developers sometimes lack cohesiveness, caus-
ing community identity to suffer. In addition, the extreme
separation of land uses that results from conventional zon-
ing, often places unnecessary stress on community facilities.

The planned unit development, a mix of land use, build-
ing type, and intensity can be constructed within a single
project. It is most often applied in the development of larger
tracts of land, undertaken by a single land developer. Typ-
ically, a planned unit development can include single-family
detached, single-family attached, multifamily housing, and
light neighborhood serving commercial retail uses. In larger
projects, local zoning regulations may permit other more
intense uses.

Planned unit development allows the land development
consultant the opportunity to consider design in a compre-
hensive manner, rather than treat each use individually and
separately. Planned unit development also presents design
opportunities to address broad functional relationships,
both between land uses and between land use and facilities.
These include entrances to the community, vehicular and
pedestrian traffic, stormwater management, and other sys-
tems. The land development consultant has greater control
over placement of uses, their design, and access between
them. In-depth discussion on these issues is found in Chap-
ter 1.

Unlike those in conventional development, the uses in a
planned unit development interrelate in a common and
controlled setting. The consultant addresses elements that
affect community appearance and identity with a unified
approach including architectural style, landscaping, street
furniture, open space, and signage. This comprehensive ap-
proach to design and construction of planned unit devel-
opments allows for a more efficient use of the land. In
addition, the developer is in greater control of product mar-
keting and the business environment. Due to this design
flexibility, cost savings in streets and utilities design, con-
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struction, and maintenance may be a result to benefit both
the developer and public agencies.

Some communities delineate planned unit development
districts on their zoning maps. Ordinance provisions set use
and intensity conditions that reflect the district’s relation-
ship to other uses. Other communities have the zone float.
It becomes fixed during the rezoning process, frequently
where the applicant has assembled several properties and
the project may take on the general characteristics of the
underlying zones. A planned unit development in an oth-
erwise residential area may still be required to incorporate
primarily residential uses. However, housing type and ar-
rangement may deviate from conventional district require-
ments. Often, limited neighborhood serving retail areas will
also be allowed. Planned unit development provisions may
also address areas intended to be primarily shopping cen-
ters and industrial and office parks. Some jurisdictions al-
low planned unit development as a special exception that
most closely resembles the floating zone, with the process-
ing and administration differing among jurisdictions.

Conversely, the flexibility associated with planned unit
development often means that the final development may
be viewed as less predictable to the community. Conse-
quently, planned unit development approvals often involve
extensive review procedures that might discourage their ap-
plication. Considerable up-front design costs may be en-
countered by the developer, with no guarantee of project
approval. Frequently, planned unit development provisions
also require the developer to provide additional on-site
amenities, such as open space, recreational facilities, and
land for public facilities such as schools and fire stations.

However, many jurisdictions recognize the benefits of

planned unit development to the community. Zoning or-
dinances often provide land developers with incentives to
assemble smaller parcels of land into larger tracts. These
incentives come in the form of higher densities, relaxation
in lot size requirements, more intense uses, and increased
flexibility in design.
Cluster Zoning. Cluster is an alternative control for resi-
dential developments. Like planned unit development, it is
an attempt to allow greater variety and flexibility in land
development. Cluster regulations frequently allow smaller
lots in exchange for more community open space and a
more pleasing community setting. At the same time, cluster
can provide greater public benefit, such as preservation of
sensitive environmental features. Cluster has also been suc-
cessfully applied to save historical sites and productive
farmland.

Cluster differs from planned unit development in that it
is a change in neither land use nor housing type. If the
underlying zoning district specifies single-family detached
residences, townhouses or apartments usually cannot be
built. Those cluster ordinances that do allow a change in
housing type clearly identify the conditions and require-
ments that apply. This is merely a reconfiguration of the
technical lot size and setback standards that apply in

subdivision design. The density specified in the zoning or-
dinance is unchanged. Communities that allow cluster de-
velopment by right set specific standards that are applied
in subdivision or other administrative ordinances. This
gives the development team the flexibility to design a plan
that can accommodate unique site conditions or address
market desires. As a result of the design flexibility, the de-
veloper can realize construction cost savings using cluster
development. The finished product reflects these savings.
Final purchase prices can be reduced, or site amenities and
housing design features can be added that would normally
be more expensive to the consumer.

Despite this, some communities that once allowed clus-
ter by right now require either rezoning or special exception
approval for cluster development. Where this change has
been made, local legislators have acted in response to citi-
zens' fears that the smaller lots somehow diminish adjoining
property values. Others are concerned that cluster may al-
low the developer to create more lots than otherwise pos-
sible, despite the overriding control of zoning district
density. The delay and exposure, in terms of both time and
money, associated with these processes often serves to dis-
courage land developers from using cluster development,
despite its benefits. The development team must balance
these competing demands. Chapter 13 describes cluster de-
velopment design in detail, including a graphic comparison
of the differences between the traditional and cluster zon-
ing.

Overlay Zones. Communities sometimes use overlay
zones to address areas with special problems or unusual
physical characteristics. In addition to the conventional dis-
trict boundaries, overlay zones are either mapped or de-
scribed in the ordinance text. Typical situations that suggest
the use of overlay controls include airports, historic areas,
highway corridors, and floodplains. The development must
conform to both sets of zoning district criteria, or the more
restrictive if conflicts are apparent. Figure 2.7 provides a
graphic representation of a typical overlay map.

Transferable Development Rights (TDRs). Historic, agri-
cultural, and similar resources are often prime development
sites. Most communities place a high priority on the pro-
tection of these properties and often attempt to discourage
their development. Consequently, owners of these proper-
ties could not realize the value of these properties if
development were to be prohibited. Therefore, some com-
munities have adopted a system that enables the transfer of
development potential elsewhere in the community, while
leaving the property itself undisturbed. These development
rights are usually sold to developers of property elsewhere
in the jurisdiction, allowing the original landowner to keep
the underlying property and profit from its value. This prac-
tice also allows the jurisdiction to focus its financial re-
sources for public facility improvements in its more
developed areas, where they can efficiently serve the pop-
ulation. It should be noted that TDRs involve a land reg-
ulatory process outside the scope of traditional zoning

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



COMPREHENSIVE PLANNING AND ZONING

WATER
SUPPLY

AT

23R

SIGN
CONTROL

7a-2-147
24
o\
R

-005*

&

AT

HHRESt A

Example of an overlay zone on a map.

HISTORIC
DISTRICT

S—
AIRPORT
«
~

Ficure 2.7

51

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



COMPREHENSIVE PLANNING AND ZONING

RN FEasiBILITY ANDSITE ANALYSIS]

enabling acts. Therefore, special legislative authority is nor-
mally required to legitimize TDR regimes.

In its comprehensive plan, the community defines send-
ing and receiving areas. Sending areas are those areas to be
preserved. Underlying zoning or a similar indicator deter-
mines the development potential of the property. Property
development rights are made available for sale to landown-
ers in receiving areas. Selling the development rights of a
property prevents the sending property from undergoing
future development.

Developers who acquire TDRs may increase project in-
tensity accordingly. Maximum densities and other condi-
tions established in both the comprehensive plan and the
zoning ordinance regulate development of the receiving
property. This type of zoning most closely resembles the
floating zone. Additional development rights need not be
purchased, but new criteria apply when they are. Devel-
opment conditions in the community’s ordinance protect
property owners near the receiving area, who may face
greater impacts and higher densities than anticipated.
Exclusionary Zoning. Exclusionary zoning specifically
prohibits a particular use from a district that might other-
wise permit it. This prevents a use that might have extreme
impact, such as noise, odor, or pollution. However, the
more familiar use of the term has a negative connotation
that applies to ordinances that limit housing choices for low
and moderate-income families. Exclusionary zoning may
restrict large lot zoning, require minimum house sizes, pro-
hibit mobile homes, or exclude apartments. Such ordi-
nances indirectly discriminate against minority and
economic groups, and, as such, exclusionary zoning is be-
coming the subject of court challenges. Coupled with high
land prices and development costs, exclusionary ordinances
also work to restrict a community’s labor force. By limiting
housing opportunities for office and service workers, they
force employees to commute greater distances, which places
an increased burden on regional transportation systems.
Inclusionary Zoning. Inclusionary zoning tries to expand
access for households of low and moderate income. This is
accomplished by adopting provisions that encourage de-
velopers to provide housing and facilities in affordable price
ranges. The simplest way to achieve this is to amend the
zoning ordinance to allow greater variety of housing op-
portunities other than single-family homes on large lots.
However, because of other factors that affect housing cost,
this is not necessarily effective in and of itself.

One approach that is gaining in popularity is the adop-
tion of so-called affordable dwelling unit ordinances. These
require the developer to provide for a certain number of
controlled-price dwellings in exchange for a density bonus.
The additional density compensates the developer for the
added construction cost of the affordable units. To imple-
ment such an ordinance, the community must modify
zoning district design requirements to accommodate the in-
creased number and type of units that may be constructed
on the site. These changes most frequently include lot size,

setbacks, and maximum building coverage and housing
type. Take the example of a 100-acre site that is zoned to
permit a density of four dwelling units per acre. If a 20%
density bonus is granted, it may not be physically possible
or desirable to build 480 single-family detached homes on
the property. Modifying the ordinance to allow a percentage
of the units to be built as townhouses means that a more
attractive project may be possible and still allows the de-
veloper to earn a profit, while accommodating the afford-
able units.

Zoning Changes. While Chapter 11 discusses the actual
rezoning process, discussion about the effect of zoning
change is presented here. In order to secure rezoning to a
different classification, the land developer uses plans and
applications prepared by the land development consultant
and files an application or request for legislative change
with the local governing body. These materials describe the
proposed rezoning and demonstrate the rationale for the
change. The application often represents that the developer
intends to construct a specific use on the subject property.
The plans and drawings show how the project will look
once built. If the governing body approves the rezoning,
future development of the property is controlled by the new
district regulations.

However, some communities have found that while the
developer is bound to the new zoning, there may be no
obligation to develop the property as shown in rezoning
application. Consider the example of a commercial zoning
district that permits both an automobile service station and
a lumberyard. The developer may already have a service
station operator as a client, to whom he intends to sell the
property once it is rezoned. During the rezoning process,
the developer may have successfully demonstrated that the
service station was both appropriate and needed in the
community. The land development consultant prepared the
clients plans showing how the final product would look
once completed. After the zoning is approved, the client of
the developer may build the service station, but backs out
of the project for economic reasons. In view of the fact that
the zoning district allows a variety of uses by right, the
developer is free to establish any of the land uses that the
district permits. He or she may sell the property to another
developer, who finds that construction of a lumberyard may
be more appropriate. This flexibility enables the developer
to respond to changing market conditions. However, com-
munity residents may find the lumberyard incompatible
with their community and lead to further commercializa-
tion of the neighborhood.

In another situation, the comprehensive plan may rec-
ommend that an area zoned for low-density residential use
is more appropriate as a multifamily project. However, the
increased density will create the need for new roadways to
serve the community, funding for which the local govern-
ment cannot afford. When the rezoning is approved, resi-
dents of the jurisdiction become frustrated because traffic
congestion is worsened by new projects in the area. These
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scenarios have led many communities to seek the adoption
of state enabling legislation to create several hybrids. These
are characterized by the granting of rezoning to districts of
higher density or more intense use in exchange for greater
certainty, increased amenities, or facilities that serve the
public health, safety, and welfare. These typically involve
extensive negotiation between the developer, the governing
body, and, in some instances, the citizens of the community.

These types of ordinances, and rezonings granted under
their provisions, are occasionally the subject of court chal-
lenges on constitutional grounds. Citizens sometimes be-
lieve that the governing body has bargained away too much,
and developers are concerned that they have been unfairly
treated. Therefore, a local land use attorney frequently takes
a lead role on the land development team. However, the
land development consultant should become familiar with
the administration of local ordinances, past practices, and
existing case law.

In states that allow conditional zoning, the governing
body has the power to grant a rezoning if the developer
agrees to meet certain conditions. Most often, the local gov-
ernment imposes or allows the developer to offer these con-
ditions voluntarily to reduce the impacts of the proposed
use or existing uses and future public facilities. Conditions
can improve compatibility between adjoining uses or re-
duce the projects demand on support facilities and infra-
structure. The developer is compensated for the extra cost
of these conditions by the higher economic returns ex-
pected from a project of greater intensity or density. Critics
of conditional zoning suggest that it may be abused by the
governmental agency to obtain numerous concessions while
exceeding reasonable expectations of the developer.
Proffered Zoning. Used extensively in the urbanizing por-
tions of Virginia, proffered zoning is similar to conditional
zoning but mandates that the development conditions be
volunteered in writing by the developer prior to action on
the rezoning request. The significant difference is that the
developer proffers (pro-offers) to bind development of the
property to a specific development plan or set of textual
conditions. In addition, the developer sometimes offers to
construct improvements to public and private facilities that
reduce demand generated by the development. The devel-
oper may also provide operational and aesthetic incentives
to the community as a condition of rezoning approval. The
final plan and proffers are usually the result of extensive
negotiation with community residents and the governing
body.

The proffered conditions must be in writing, be signed,
relate to the rezoning itself, and be in accord with the com-
prehensive plan. If the governing body accepts the proffers
and approves the rezoning, the proffered conditions then
run with the land. Thus, both current and future owners
or developers are bound to the approved plan and condi-
tions agreed to during proffer negotiations. Any change to
the development plan or the actual proffers must be accom-
plished through a subsequent rezoning.

Contract Zoning. Unlike conditional zoning, which binds
only the landowner, contract zoning binds both the land-
owner and the governing body to agree on conditions in
exchange for certain zoning concessions. Some courts have
ruled this type of zoning invalid, arguing that the governing
body does not have the power to bargain away its police
powers. This form of rezoning can result in spot zoning to
accommodate private interests and is often challenged as
being capricious and arbitrary.

RELATED TECHNIQUES IN DEVELOPMENT REGULATION
Adequate Public Facilities Ordinances

As noted earlier, some communities have found that rapid
growth has outstripped their ability or commitment to pro-
vide the public infrastructure needed to support develop-
ment. One technique used to address this problem is the
adoption of an adequate public facilities ordinance. Such an
ordinance requires that the developer defer a project if the
projected demand on public services exceeds the total ca-
pacity or funding approval of any of the systems. The typ-
ical systems covered by an adequate facilities ordinance
include transportation, water, sewer, and school systems. As
with the TDR’s process, adequate public facilities regula-
tions involve a land regulatory process outside the scope of
traditional zoning enabling acts. Consequently, special leg-
islative authority is normally required to legitimize adequate
public facilities ordinances.

Implementing such an ordinance first requires that the
governing body conduct studies to determine the total ca-
pacity of public systems. This is derived by adding to the
capacity available in existing systems those facility improve-
ments that are planned, budgeted, or funded within a spec-
ified period. Most ordinances use the time span covered by
the community’s capital improvements project budget, typ-
ically four to six years. For some systems, capacity can be
determined by direct measurement, such as by measuring
design capacity for sewage or water treatment. For others,
a policy must be established concerning level of service be-
fore the calculation of projected use is made. For instance,
the governing body must determine the number of students
per classroom that is acceptable to the community before
determining total capacity of the school system. Similarly,
determining the capacity of the transportation system re-
quires considering the level of service/congestion that will
be tolerated by the community.

The jurisdiction must then determine the existing use of
those systems, again either by direct measurement or by
estimated usage. In estimating current demand, the juris-
diction might determine the average use generated by each
residence and equivalent nonresidential operation. It is pos-
sible to calculate per unit demand by analyzing historical
data, field research, and demographic information such as
housing type or number of bedrooms.

The community must also estimate the projected de-
mand for projects that are committed but not completed.
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These are projects that are approved but not built, or over
which the government has no control because a discretion-
ary approval, such as rezoning, is not required. These are
called projects in the pipeline.

The final step is determining available capacity and sys-
tem adequacy. If, after current and committed demand from
the total system capacity is subtracted from capacity re-
mains, then the facility is considered adequate. However,
each development proposal must demonstrate that its de-
mand on systems will not exceed that available capacity.
Again, this is done by determining per-unit demand, such
as average gallons per day of water use or number of vehicle
trips per day of traffic generation.

In communities with an adequate public facilities ordi-
nance, a project cannot be approved if its demand will ex-
ceed the available capacity. In some cases, however, the
developer will be allowed to finance improvements that will
increase system capacity, thus allowing the project to meet
the adequacy test. Another option available to the land de-
velopment team may be the implementation of measures
that reduce the demand that will be generated by the pro-
ject. An example of this is the creation of a shuttle system
to transport residences to a mass transit station, thereby
reducing the number of work trips that a new residential
project will generate.

Development Review Point Systems

A criticism often lodged against zoning is that it is too in-
flexible. As noted earlier, zoning often does not allow suf-
ficient leeway for the developer to adjust to unique site
conditions, changing economic/demographic conditions, or
consumer preference. In response, a number of communi-
ties have initiated comprehensive development review sys-
tems that rate projects according to the success or failure
with which they address certain criteria. Fort Collins and
Breckenridge, Colorado, are among those jurisdictions that
have enacted this type of ordinance.

The criteria to judge development applications in these
communities focuses on compatibility, design, and demand
on public facilities and environmental impact. The jurisdic-
tion attaches discrete weighting factors to each of the cri-
teria, based on their relative importance to the community.
Each project is then given points based on its success in
addressing the issues identified. Those that achieve a min-
imum threshold of points will be approved for develop-
ment.

Deed Restrictions and Covenants

Government regulations are not the sole means of control-
ling land use and development. Private controls imposed
by the landowner, developer, or subsequent lot purchasers
are also an effective way to establish and enforce desired
development patterns. Deed restrictions and covenants are
typical private controls. These are agreements between in-
dividuals that create self-imposed restrictions on design,
use, and alteration. Enforcement is pursued without inter-

vention from the jurisdiction, usually through civil court
suit by the parties to the agreement.

The most common examples of restrictions and cove-
nants are the homeowner and condominium association
agreements that a developer creates as part of a develop-
ment project. The agreements often place limits on what
purchasers may do with their property as a way of main-
taining aesthetic controls. When homeowners take title to
their property, they also assume certain obligations to con-
sider the rights of others in the community. The restrictions
may limit the size of structural additions and control paint
colors, landscaping, and other features to ensure that in-
dividual actions are in keeping with the character of the
community. These agreements may be more stringent than,
and often supersede, government zoning regulations.

During the initial stages of project occupancy, it may be
the developer who enforces the restrictions. While project
sales are underway, maintaining the appearance and char-
acter of the project is essential. After project buildout, how-
ever, it falls to the residents of the community, who are
parties to the agreement, to enforce the restrictions. Design
review committees are appointed by many homeowners as-
sociations to control the activities of individual homeowners
in a development.

Developers often use similar covenants as part of an
overall marketing plan in projects where the developer is
not the builder. When portions of the development are sold
to a number of different builders, agreements control the
actions of builders within a large project. These often ad-
dress architectural style, amenities, and housing price range.
The covenants frequently control builders’ activities during
construction, as well as the operation of builders’ on-site
model homes and sales offices.

In a commercial development, restrictions may be im-
posed on signage, operating hours, or similar activities.
Covenants take on importance in a commercial venture be-
cause of the potential impact of one business on another.
The success of a retail center relies heavily on tenant mix,
and operations and covenants are an important means of
ensuring that the character of a retail center is maintained.
In addition, the developer may have been required to es-
tablish them as a condition of the government’s rezoning or
subdivision approval. Again, these are privately enforced,
although the government may play a role if conditions of
approval are violated.

Covenants are established in two ways. They are often
indicated on the final subdivision plat that is recorded in
the jurisdiction’s land records. If the covenants are exten-
sive, a plat reference will indicate where in the land records
the covenants are located. They form a private contract
agreement that applies to all the lots in the subdivision, and
any purchaser of the land automatically becomes party to
the contract. The covenants have an important role in com-
munity design and appearance. Consequently, the land de-
velopment consultant should assist in drafting them. In
order to ensure that the covenants are legally binding and

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



COMPREHENSIVE PLANNING AND ZONING

2 m COMPREHENSIVE PLANNING AND ZONING 59

in conformance with the state’s real estate laws, an attorney
must review and conduct final drafting of the documents
prior to recordation.

A second way of establishing covenants is through the
action of individual landowners, who can place restrictions
within deeds of conveyance. Groups of landowners can also
act together and attach restrictions to their lots, usually for
their mutual benefit. These covenants are also recorded in
the land records of the jurisdiction. It should be noted that
a limited number of jurisdictions in the country have cho-
sen not to adopt zoning ordinances. In the early 1990s, a
zoning ordinance in Houston, Texas, was defeated in a ref-
erendum, and Houston consequently remains perhaps as
the largest American city without a zoning ordinance. In
such areas, deed restrictions and covenants regulate land
use and development. While the city relies on covenants
and deed restrictions to regulate land use, it also exercises
covenant enforcement powers.

SMART GROWTH
Introduction

Since the end of World War 11, land use patterns have en-
couraged low-density developments where the American
Dream of owning a home could be realized. However, a
partial result of capturing the American Dream has been an
abandonment of our major cities by the middle and upper
middle class and the resultant “racial and economic segre-
gation, . . . disinvestment in urban cores, environmental
damage, and inaccessible housing, employment, transpor-
tation, and services” (National Neighborhood Coalition,
2000, p. D).

Further, due to a rapid increase in population over the
past four decades and the continuing expansion of the sub-
urban rings around major metropolitan areas, communities
throughout the nation are debating methods and laws to
address suburban sprawl. The issue of how to address sub-
urban sprawl has been on scores of ballots in cities and
states across the nation during the past decade. Due to this
concern with suburban sprawl, local, state, and federal
growth management groups have focused on the concept
of “smart growth.”

Dependent on one’s views and social and economic in-
terests in growth patterns, smart growth has a wide range of
definitions and interpretations of what is and how it should
be implemented. According to Anthony Downs, those de-
bating the essence and implementation of smart growth fall
into four basic groups: (1) anti- or slow-growth advocates
and environmentalists; (2) pro-growth advocates; (3) inner-
city advocates; and (4) better-growth advocates. Although
these four groups are diverse in their interests and goals
and certainly do not agree on many of the elements of smart
growth, “there is always cause for optimism. Even with dif-
ferent goals, the different groups may be able to reach a
middle ground, especially if they keep in mind that each

region of the country has unique needs and wide choices”
(Downs, 2001).

The smart growth debate has intensified during the late
1990s and into the new millennium. “Last November there
were no fewer than 240 anti-sprawl ballot initiatives around
the country, most of them passed. Some stripped local au-
thorities of the power to approve new subdivisions without
voter assent. Others okayed tax money to buy open land
before the developers get it” (Lacayo, 1999).

Fundamentals and Principles

Smart growth principles, according to the National Asso-
ciation of Home Builders (NAHB), include meeting the na-
tion’s housing needs, providing a wide range of housing
choices, a comprehensive process for planning growth, and
both planning and funding infrastructure costs. Other in-
terest groups place more emphasis on protecting the envi-
ronment, preserving open space, redeveloping of inner core
areas, encouraging new forms of urban design which create
and/or restore a sense of community. The range of princi-
ples is wide and varied, but the common thread is to pro-
vide the housing need for the increasing population while
at the same time protecting the environment and enhancing
the quality of life for all. “The goal of Smart Growth is not
no growth or even slow growth. Rather, the goal is sensible
growth that balances our need for jobs and economic de-
velopment with our desire to save our natural environment”
(Glendening, 1997).

The literature on smart growth presents a wide variety
of issues, statistics, and legal analysis, and suggests methods
of implementation of smart growth principles. Each interest
group has its own set of priorities in terms of the issues of
most importance and methods by which the principles of
smart growth should best be implemented. David O’Neill
of the Urban Land Institute (ULL) suggests that although
there is no universal definition, there are the follow-
ing smart growth features with common characteristics
(O'Neill, 1999):

B Development is economically viable and preserves open
space and natural resources.

® Land use planning is comprehensive, integrated, and
regional.

B Public, private, and nonprofit sectors collaborate on
growth and development issues to achieve mutually
beneficial outcomes.

®  Certainty and predictability are inherent to the devel-
opment process.

B Infrastructure is maintained and enhanced to serve ex-
isting and new residents.

B Redevelopment of infill housing, brownfield sites, and
obsolete building is actively pursued.

®  Urban centers and neighborhoods are integral compo-
nents of a healthy regional economy.

B Compact suburban development is integrated into com-
mercial areas; new town centers, and/or near existing
or planned transportation facilities.
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B Development on the urban fringe integrates a mix of
land uses, preserves open space, is fiscally responsible,
and provides transportation option.

O’Neill goes on to observe that in order to truly under-
stand smart growth, one must overcome a number of myths
that have been perpetuated by the various interest groups.
The following discussion of eight myths associated with
smart growth has been adapted from the ULI booklet.
Myth #1: Smart Growth Is a Code Word for No
Growth. Growth is inevitable. By the year 2020, the U.S.
population is projected to increase by more than 21%, or
nearly 58 million people. Increases in population signify an
unavoidable demand for residential, commercial, and in-
dustrial development.

Growth is not only inevitable; it is also an integral part
of the U.S. economy. Real estate capital accounts for about
20% of the nation’s total gross domestic product per year.
Clearly, real estate development strengthens the economy
and enhances community prosperity. This prosperity ena-
bles the public and private sectors to invest more broadly
in infrastructure, community amenities, education, and
open-space preservation. These types of public and private
investments, in turn, support the achievement of smart
growth objectives.

Smart growth does not seek to stop or limit growth, but

rather to accommodate it in a way that enhances the econ-
omy, protects the environment, and preserves or improves
a communitys quality of life. It moves beyond the no-
growth versus pro-growth debate to a more enlightened dis-
cussion on how best to accommodate growth.
Myth #2: Smart Growth Is Anti-suburb. The idea that
smart growth is anti-suburb is based primarily on the per-
ception that smart growth is seeking to change current lo-
cations of development. According to the Joint Center for
Housing Studies at Howard University, between 1990 and
1997, homebuilding activity exceeded 100,000 units in 21
metropolitan areas, with most of that development taking
place in medium- and lower-density counties at the met-
ropolitan fringe. The pace of population growth outside
metropolitan regions is approaching that in metropolitan
regions.

Suburban growth will continue; however, the form and
type of future suburban development is less certain. Nu-
merous studies have documented the inefficiencies of pro-
viding services and infrastructure to unmanaged growth.
According to Emerging Trends in Real Estate 1999, standard
suburban development may not be able to sustain itself. In
fact, this report predicts that many low-density suburban
communities will suffer lower land values because of poor
planning, increasing traffic, and deteriorating housing
stock.

On the one hand, people want to live in the suburbs,
but on the other hand, they are fed up with suburban prob-
lems. Furthermore, their communities often cannot afford
the public services and infrastructure to support this form

of growth. To address these issues, smart growth encourages
suburban development that takes place in the context of a
local and regional land use strategy. Smart growth seeks to
accommodate this growth in a manner that promotes eco-
nomic vitality, protects environmental resources, and pre-
serves each community’s quality of life.

Myth #3: Smart Growth Creates Another Layer of Govern-
ment Regulations That Slows the Development Process
and Increases Project Costs. The myth that smart
growth adds to the already burdensome regulatory process
is inaccurate. Smart growth should not be subject to the
regulatory conditions that can slow development and in-
crease its costs. Smart growth, therefore, seeks to reform
strict regulatory policies and streamline procedures so that
desirable projects are permissible and easier—not harder—
to build.

The current predominant patterns of growth and devel-
opment—Ilow density, separate commercial and residential
land uses—can be attributed in part to decades of govern-
ment policies. Local zoning and subdivision ordinances are
a case in point. Over the past seven decades, these policies
have separated commercial, industrial, and residential land
uses to ensure the integrity of each and to preclude poten-
tial nuisances. This philosophy, called single-use zoning,
isolates the different activities in which people engage and
increases their dependency on the car.

Under these stringent regulatory conditions, it is virtu-
ally impossible to develop or redevelop a community that
integrates commercial and residential uses, provides walk-
ing and bicycling opportunities, and protects environmental
resources—all of which are essential principles of smart
growth.

Supporters of smart growth are seeking to reform un-

manageable codes and ordinances and to streamline pro-
cedures that will make it easier to build projects that reflect
smart growth characteristics. Communities can streamline
procedures by clarifying the language of ordinances, peri-
odically updating and eliminating redundant provisions,
and simplifying the permitting process. Smart growth can
overcome an essential stumbling block, cumbersome regu-
latory processes.
Myth #4: Smart Growth Does Not Sell. The belief that
there is little or no market for smart growth development
is a common misconception. To the contrary, smart growth
development—at higher densities, in cities, and in better-
planned communities—is an option that is attractive to
many homebuyers and businesses.

Underlying the demand for the type of development that
smart growth encourages is a shift in demographics. Smaller
families, empty nesters, childless marriages, and singles all
are growing demographic groups seeking housing that re-
flects their lifestyle and lifecycle. Developers and others are
recognizing that these groups favor higher-density housing,
which can offer convenience, low-maintenance living, and
many amenities.
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A combination of factors, including a shift in demo-
graphics, low interest rates, and a dynamic economy, has
created a renaissance in urban living. The amenities and
conveniences provided in traditional cities are attracting a
growing number of homebuyers and businesses.

Undoubtedly, homebuyers increasingly want to live in
communities that offer amenities and conveniences that fos-
ter a better sense of place. On the suburban fringe, well-
conceived master-planned new communities that integrate
open-space protection and pedestrian links, balance jobs
with housing, and provide a mix of land uses meet both
consumer demands and achieve smart growth objectives.

The market for smaller-lot, higher-density, mixed-use
suburban development also appears to be growing. Con-
cerns about increasing traffic congestion, growth in tele-
commuting, and demographic trends should ensure that
high-density, mixed-use development will continue to
emerge as an important component of the suburban hous-
ing market.

The market for the type of development that reflects

smart growth principles continues to expand.
Myth #5: Smart Growth Equals Growth Boundaries.
Despite claims to the contrary, smart growth does not sim-
ply prescribe urban growth boundaries (UGBs) as the an-
swer to growth pressure. When it comes to smart growth,
one size does not fit all. There is a wide range of incentive
policy and programmatic choices from which to choose.

While it may be appealing, both for its perceived sim-
plicity and for initial political acceptance, to draw a line
around a developing community, urban growth boundaries
present complex technical, political, and legal issues and
often cause controversies.

Urban growth boundaries and urban service areas
should be considered as one element of a smart growth
strategy only if they are consistent with the political, eco-
nomic, and cultural environment of a region and are com-
prehensively and thoughtfully applied.

Smart growth does not endorse one policy, but rather
challenges communities and regions to select those that re-
flect their unique conditions and help them achieve their
region-wide vision for future growth and development.
Myth #6: Smart Growth Will Eliminate the Need for New
Roads. Between 1983 and 1990, it was estimated that
more people with more percapita travel accounted for about
one-third of the increase in driving. Growing dependence
on the automobile because of less car pooling and transit
use accounted for another third of the increase in driving
time, while growing travel distances, due to the increased
separation of homes, jobs, recreational facilities, and other
places, accounted for the final third.

An effective smart growth program primarily will address
the latter two factors. Better-planned, mixed-use commu-
nities will reduce travel distances, helping to limit the
growth in trip lengths. Concentrating growth in established
areas also will reduce the need for long trips and will offer
greater choices in travel modes, especially walking and tran-

sit. Positive trends also exist for the first factor, dispropor-
tionate increases in per capita trip making.

The implication is that smart growth can help bring the
growth in work commute time more in line with the un-
derlying population growth, a trend confirmed by shifting
demographics and the aim of smart growth policies and
practices to improve the jobs/housing balance. That could
reduce substantially the investment needed in new high-
ways, although it certainly would not eliminate it.

Smart growth will not eliminate the need for new roads

and road improvements, but it does encourage better-
planned, mixed-use communities that can provide an array
of transportation alternatives.
Myth #7: Smart Growth is Bad for Business. The claim
that smart growth is bad for business overlooks the fact that
a growing number of businesses are taking leadership roles
in advancing smart growth programs and/or benefiting
from smart growth policies. The business community also
recognizes the emerging markets that complement the prin-
ciples of smart growth, namely those in urban communities,
along abandoned waterfronts, and near public transit.

Today’s business community is becoming more aware of
the impacts of unplanned development on its ability to re-
main competitive. In Atlanta, for example, when corpora-
tions were asked what was the most serious impediment to
business in the metropolitan area, the overwhelming re-
sponse was “traffic congestion.”

While many businesses have made a clear commitment
to mitigate the impacts of unplanned development on their
bottom line, others are recognizing that they can enhance
their businesses because of smart growth programs. Brown-
fields (former industrial or commercial sites that are per-
ceived to be or are environmentally contaminated) are a
case in point. Because of the cost and the risk involved, few
brownfields have been redeveloped. Due to federal and state
legislation, however, certain brownfield developments now
are attracting investors.

Commitment to smart growth by the business commu-

nity is growing. Businesses have taken an interest and, in
certain cases, a leadership role in improving the quality of
life within communities through smart growth initiatives.
Several businesses and business organizations have formed
partnerships and made investments to advance smart
growth.
Myth #8: With So Much Undeveloped Land, There Is Lim-
ited Value in Open Space Preservation. Smart growth re-
spects both the rights of private property owners and the
value of open spaces and natural resource lands. Open
spaces are important components of communities. They
provide recreational opportunities, habitat for wildlife, buf-
fers for pollution, and places for people to gather and en-
hance their sense of place. Smart growth seeks to preserve
these open spaces in the context of achieving a vision for
a community’s desired growth and development.

Underscoring the value the public places on open-space
protection, voters approved 72% of the 240 state and
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location conservation ballot measures in 1998. These mea-
sures supported a wide range of conservation and com-
munity enhancement activities throughout the country.
These results demonstrate that open-space preservation is
an essential community value and therefore a critical ele-
ment of any smart growth initiative.

While environmental protection objectives traditionally
have been viewed as conflicting with economic goals, smart
growth seeks to identify those areas where both environ-
mental and economic objectives can be achieved simulta-
neously. In many respects, as smart growth demonstrates,
open-space protection complements economic development
objectives.

Representative Projects

Now that we have discussed some of the fundamental prin-
cipals and myths attributed to smart growth, it is interesting
to examine some projects that have implemented various
elements of smart growth. The representative projects dis-
cussed below reinforce the notion that there are a variety
of methods of implementation of smart growth policies. The
implementation of smart growth policies is as varied as the
social, economic, and political environment of a given ju-
risdiction. There is no one-shoe-fits-all solution, nor do all
or the majority of smart growth principles need to be im-
plemented to be successful in achieving the goals of smart
growth.

There are countless opportunities and challenges inher-
ent in the implementation of smart growth. Change is never
easy, and is certainly even more difficult, when it involves
perceived or real issues of property rights and fundamental
changes in how future development is to take place. The
implementation of smart growth policies influences the way
we do business at all levels of government, and the results
will not be seen for years to come. However, strides are

being and have been made, and the following are some
notable examples.
Maryland. The state of Maryland is one of the nationally
recognized leaders in the implementation of smart growth
policies and strategies statewide. “Instead of growth bound-
aries, the state directs its funding, including that for roads,
sewer, schools, and other public investments, to designated
growth areas. These are designated for growth because they
either have or are located near existing infrastructure. As a
result of this policy, hundreds of millions of state dollars
will be channeled into these designated areas to accom-
modate future growth and development. Development still
can occur outside designated areas, but state funds will not
be used to support such projects” (Maryland Office of Plan-
ning, 1997).

According to Governor Glendening of Maryland, there
are six reasons why the Maryland Smart Growth Program
has been successful (Glendening, 1998):

1. The smart growth package was balanced and ad-
dressed both urban and rural concerns, which had the
practical political benefit of getting support from both
the urban and rural legislators.

2. Mayors of 157 municipalities were supportive as
they saw opportunity to get state recourse to improve
these cities and towns.

3. The program preserved counties’ decision-making
authority, but the state would not pay for sprawl re-
sulting from bad land use decisions.

4. Environmental groups supported the program be-
cause it comprehensively addresses land use.

5. Rural groups supported the program because it
protects the rural settings, lifestyles, and rural econom-
ics.

TABLE 2.2 Land Usage in the United States; Contiguous 48 States Only-

1945 1954 1964 1974 1982 1992 1997
Total cropland® 451 465 444 465 469 460 —
Cropland used for crops % %81 3% 31 383 %37 35
Grassland pasture and range 65 632 63 595 594 589  —
Forest lnd 62 615 612 597 567 559 —
Urban |and ............................. 1 5 .......... 19 ........... 2 9 ........... 35 .......... 50 .......... 58 ......... o
Recreation/wildlfe areas 23 8 0 57 no B —
Miscellaneous farmiand areass 15 P 0 5 5 -

2Data in millions of acres.

®Includes cropland used for crops, cropland idled, and cropland used for pasture.

¢Includes farmsteads, farm roads, etc.

Note: 1997 data are only available for “Cropland used for crops.” Rest of data will be available in late 1999.
Source: U.S. Department of Agriculture, Economic Research Service, Natural Resources and Environment Division, Agriculture Handbook, No. 712.
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6. The smart growth approach gave businesses cer-
tainty about where the state will support growth and
where it will not.

Utah. The state of Utah established Envision Utah, a part-
nership of government, business, civic and environmental
leaders, in an attempt to address its growing population and
corresponding issues associated with significant growth.
“Since 1997, the Envision Utah partnership has prepared
growth and development projections and various growth
scenarios that demonstrate how the state might accommo-
date future growth” (Envision Utah).

“The state of Utah passed the Quality Growth Act, which
created a commission to review growth strategies and make
recommendations to the legislature in 2000. The act also
created a critical land conservation fund, with a $6 million
cap, to preserve agricultural and open space land” (Smart
Growth Network). The Envision Utah program seeks wide
public input, which hopefully will provide a future growth
scenario resulting in a balanced economy, environment and
quality of life for many years to come.

Orenco Station, Portland, Oregon. The 190-acre new
community in the western suburbs of Portland, Oregon, is
an example of smart growth in the suburbs.

Orenco Station is a pedestrian-oriented, mixed-use com-
munity containing housing, retail establishments, and office
space. Homes are selling for 20 to 30 percent higher than
the cost of the area average. The compact design includes
a wide range of housing types, from single family detached
houses to accessory units over garages to live/work lofts
and townhouses over retail shops. The common thread of
the community is a formal system of open spaces and min-
iparks terminating in the recently opened Orenco Station
stop of the Tri-Met Max light rail line, which connects
downtown Portland to its suburbs. The project’s architects
and developer conscientiously scripted a pedestrian-friendly
environment to encourage walking and a more community-
oriented lifestyle (“Orenco Station,” 1999).

Prairie Crossing, Grayslake, lllinois. Prairie Crossing is
located approximately 40 miles north of Chicago, Illinois.
It consists of a planned clustered community of 317 single-
family detached units on 667 acres, which results in a den-
sity of 0.47 dwelling units per acre. Prairie Crossing is an
example of how a well-designed community, with emphasis
on the preservation of open space, can be an economic
success. “Once completed, the 667 acre project will contain
317 single family homes on lots ranging in size from 6,000
to 20,000 square feet. The project preserves more than 450
acres or 70 percent of the land as open space” (Arendt,
1999).

The open-space system includes more than 10 miles of
trails, encouraging its residents to bike or walk throughout
the community. The trail system also connects to a com-
muter rail system, which gives many residents of Prairie
Crossing the opportunity to get to the workplace by a tran-
sit system. Additionally, a large portion of the development’s
open-space abuts a 2500-acre natural protected reserve,

which adds to the functionality of the ecosystem. “Home
sales and premiums indicate that Prairie Crossing’s inno-
vative design and amenities are creating value in the market
place. According to Prairie Crossing marketing overview,
homes are selling for $139 per square foot, which is 33
percent higher than comparable homes in the 35 compet-
itive market areas (CMAs). Furthermore, 35 homes are be-
ing sold each year (at the high end of the entry-level sales
pace in CMA), at an average of $350,000” (Linberger,
1999).

In support of the smart growth principle that the mean-
ingful preservation of open space areas can be economically
beneficial, Prairie Crossing is a notable example.
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SITE PLAN ORDINANCES,
UBDIVISION REGULATIONS,
AND BUILDING CODES

Lawrence A. McDermott

INTRODUCTION

With few exceptions, the development of land normally in-
volves the subdivision of land, a site plan, and/or a building
permit. With respect to the subdivision of land, most or-
dinances define subdivision as the division of land into two
or more parcels, whether for immediate or future use.
While this division usually implies transfer of ownership of
the divided portions, most jurisdictions consider the defi-
nition to include condominium and cooperative ownership.
Divisions of land and buildings for long-term leasehold also
are frequently included in the definition. The local govern-
ing body imposes standards and procedures for the subdi-
vision of land with the adoption of subdivision regulations.
Like the zoning ordinance, subdivision regulations are an
exercise of government’s police powers. They protect the
health, safety, and welfare of its citizens. In some jurisdic-
tions, the conveyance of an unsubdivided portion of a mas-
ter tract is a criminal violation. Therefore, pre-subdivision
conveyances, leases, or establishment of condominium or
cooperative regimes should be avoided.

As mentioned earlier, a use permitted by right in the
zoning ordinance requires no specific approval under its
provisions, short of a building permit. The latter can only
address construction requirements for a single building on
a single lot or parcel. Subdivision regulations are an im-
portant mechanism to ensure that a development complies
with the requirements of the zoning ordinance. In addition,
the regulations provide protection to users by ensuring that
subdivided lots are suitable for their intended purpose.

Similarly, the jurisdiction’s governing body retains a
vested interest in knowing that its residents and business
operators are provided with durable and efficient develop-

ments. It must also have assurances that land is used safely
and efficiently. Land is an exhaustible resource, and its de-
velopment is a primary generator of revenues needed to
provide public services and maintain fiscal health. Govern-
ment, therefore, assumes an important role in protecting
that resource and demands that development projects re-
main marketable and a continued community asset.

As also discussed in this chapter, site plans and building
codes play an important role in ensuring proper review of
development plans and the safety and structural integrity
of proposed buildings. In many jurisdictions, site plans are
synonymous with subdivision plans and require only ad-
ministrative review. In contrast, some jurisdictions require
site plans to go under full scrutiny of not only an admin-
istrative review staff, but also the governing body, with pub-
lic hearings as part of a very formal approval process.

The review processes for building codes and building
plans have been established nationwide to ensure the
health, safety, and welfare of future occupants of a structure.
There are a number of nationwide building codes that are
routinely used as the foundation for local jurisdictions to
augment, in order to meet and reflect local concerns and
issues.

The underlying purposes of land use regulations dis-
cussed below are to protect the large community from neg-
ative impacts of a forthcoming development and to ensure
that time-tested standards are honored in the construction
of new structures.

SUBDIVISION REGULATIONS
Components of Subdivision Regulations

Subdivision regulations perform several specific functions.
Of paramount importance is the adoption of design, con-
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struction, and material standards for facilities that serve and
support the development and the larger community. Al-
though jurisdictions vary on the listing of systems ad-
dressed by their subdivision regulations, the most typical
features, systems, and facilities are listed below.

B Street design, including arrangement, right-of-way
and pavement requirements, geometric design, and in-
tersection design

B Sidewalk and trail design
B Street and traffic control signage
B Parking standards and geometrics

B Storm drainage and stormwater management sys-
tem design, including inlet, pipe, manhole, swale,
pond, culvert, and outfall

B Water distribution system, including trunklines,
mains, and laterals

B Sewerage collection, including trunklines, mains,
laterals, and pumping stations

B On-site and small off-site sewage treatment design
®  Utility system and easement design

B FErosion and sediment control design

B Lot and open-space grading

B Installation of survey monuments and markers

B Protection of environmental features

The subdivision requirements attempt to offer protection
to the consumer, who has a perception of the quality, de-
sign, and functionality of a project that has been or is
planned to be developed whether it be commercial, indus-
trial, or residential. It provides assurance that systems will
be adequate and working and that the investment is sound.
Standards provide for safe and proper design of transpor-
tation facilities and other critical public facilities, such as
adequate and safe water supply and sewer capacity.

The jurisdiction desires protection because it will own,
operate, and maintain many of the facilities provided by the
developer. By setting minimum standards, the jurisdiction
can better predict lifecycle maintenance costs and avoid
costly reconstruction of otherwise less durable facilities.
Maintenance and repair will be made easier because the
regulations provide for a record of the design of roads and
drainage facilities. Final construction documents record the
location of underground utilities. In addition, the regula-
tions help achieve continuity and compatibility of systems.
Since a residential or commercial subdivision is part of a
larger neighborhood and community, the infrastructure and
public facilities must coincide efficiently with the entire pat-
tern. Not only must new development connect with the
existing community, it must anticipate, and in some cases

serve, future development. R. Anderson noted that “Sub-
division controls are imposed on the supportable premise
that a new subdivision is not an island, but an integral part
of the whole community which must mesh efficiently with
the municipal pattern of streets, sewers, water lines, and
other installations which provide essential services and ve-
hicular access” (Mandelker, 1985, p. 508).

Public infrastructure design criteria and construction
standards ensure that the public facilities and transportation
network are compatible from one project to the next. Pro-
visions in the subdivision regulations address nearly every
component of those systems to ensure that individual pro-
jects do not disrupt the community. For example, im-
properly designed and located driveway entrances and
intersections can create hazardous situations that may se-
verely impair the efficiency of the transportation network.
Similarly, stormwater management systems can cause flood-
ing and damage on both upstream and downstream prop-
erties if those properties are not considered in the design.
Literally every component of a development project has an
effect on neighboring properties and the surrounding com-
munity. During the construction of one project, uncoordi-
nated development on adjoining properties can have severe
consequences.

Development Management

Subdivision regulations fulfill an important management
function for local government through the review of devel-
opment proposals in an organized, efficient, and uniform
fashion. The regulations set minimum standards for prep-
aration and submission of design and construction docu-
ments and set clear administrative procedures for their
review. This makes it possible to budget manpower in both
number and level of training as well as facilities. The land
developer benefits by procedures that discourage unfair or
discriminatory treatment. Review personnel can operate
with greater efficiency since they can expect similarity in
document format and completeness in the information pro-
vided. Even requirements as mundane as sheet size and
number of copies for applications can be included that fa-
cilitate storage, handling, and distribution to those who
must review applications. The land development consultant
can operate more efficiently if the jurisdiction sets clear pro-
cedures and requirements for plan preparation and review.

Guaranteed Performance

Subdivision regulations usually include provisions requiring
the execution of performance guarantees, such as bonds,
letters of credit, cash escrow accounts, or similar financial
instruments, to underwrite the installation of public infra-
structure. Most jurisdictions allow residents and business to
occupy buildings before all of the land development im-
provements are completed. In larger projects, this practice
allows the developer to balance income and expenditures
throughout the construction period. This also helps reduce
damage by construction equipment to finished improve-
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ments, such as curbs, storm drain inlets, and street pave-
ment. Performance bonds are often not released until after
a project is completed, occupied, or accepted by public au-
thorities. This ensures that infrastructure will be finished,
maintained and, if damaged, repaired by the developer. This
protects both consumers and the jurisdiction that could
otherwise incur these expenses.

The bonds guarantee construction of public improve-
ments in accordance with approved plans. The financial in-
stitution that issued the instrument makes funds available
to the local government if the developer is forced to aban-
don the project. The jurisdiction is then able to construct
the improvements if the developer is unable to complete
them. Institutions that issue performance bonds usually ex-
amine the creditworthiness and past performance record of
the developer and typically charge substantial fees for their
service and risk. The bond instruments have the effect of
commiitting the capital and credit available to the developer
for future ventures. This provides strong motivation to com-
plete a project and fulfill the obligations of the bond so that
it can be released.

Durability of Information

Subdivision regulations enhance the clarity and durability
of information about property ownership and transfer by
setting standards for property description, control of field
surveys, property boundaries, easements, and other infor-
mation related to property ownership. Filing final subdivi-
sion plats and related information in permanent land
records of the jurisdiction simplifies the conveyance of
ownership for lots and parcels. In addition, the information
contained on the plats serves as public notice to future oc-
cupants about conditions and requirements affecting their
occupancy.

Benefits to the Land Development Design Team

Despite the costs that the regulations impose on the land
developer, subdivision regulations offer protection to land
developers. Land development is an extremely competitive
industry in which many firms and individuals operate. Sub-
division regulations establish a uniform standard of design
and construction to which all developers must adhere.
Competing firms that provide an otherwise similar product
cannot undercut prices by using a lesser standard of infra-
structure. In addition, the regulations offer a predictable
framework for allocating development costs.

Most subdivision ordinances also set maximum time lim-
its within which the local government must act to approve
or disapprove the submittal. Where properly applied, these
ordinances can guard against costly project delays and af-
firm that plans will be reviewed in a timely and predictable
manner. Such provisions also ensure that jurisdictions
maintain adequate manpower levels based on projected
workload volumes. Mandatory time limits also prevent un-
fair treatment of developers, since reviewing authorities

cannot set aside a plan viewed to be unfavorable for an
indefinite period as a tactic to discourage or delay a project.

For the land development consultant, the regulations de-
fine essential parameters that help to guide or, to some,
constrain the project site design. In some regards, they elim-
inate the need to perform original research and analysis,
which expedites project design and budgeting. Information
concerning plan processing also guides in the preparation
of project work programs and budgets.

Related Development Regulations

Throughout the 1970s and ’80s, the country experienced a
heightened concern with respect to the effect of land use
on the environment. Attention not only focused on the
flooding caused by the grading and pavement required to
develop land, but was accelerated by past regulatory prac-
tices. Early storm drainage requirements led to the design
of systems intended to collect and carry site runoff quickly,
without regard to downstream property. Recognition of the
effects of this type of system led to the adoption of storm-
water management ordinances requiring on-site collection,
trapping, and slow release of storm runoff. Stormwater
management ponds have become a common feature and
are often mandated in land development. Even these early
management regulations were shown to consider impact on
natural systems improperly, leading to further refinement in
some communities.

Concern about sediment damage from all land-
disturbing activities, agriculture as well as urban develop-
ment, led to the adoption of grading and erosion and
sediment control regulations. Often made a part of the sub-
division regulations, or adopted as an independent ordi-
nance, these provisions require greater care in both design
and construction of site facilities.

More recently, local, state, and federal legislators have
focused on the impacts of land use on ground and surface
water quality. Water quality was found to be degraded not
only by sediment runoff, but by the many chemical and
metal byproducts of both agricultural and urban activities.
Coupled with greater interest in the use of natural features,
such as wetlands to filter runoff, greater investigation and
mitigation of environmental impact is now required by
many communities.

These issues have led to an evolution in site planning
practices. They have been altered to the point where the
land development consultant must consider the size and
placement of permanent facilities during the design process.
In addition, sensitive environmental features now play a
more central role in project layout. Where they must be
preserved, either by regulation or by good design, they are
a key factor in decisions about project feasibility. Rather
than viewing them as constraints, the land development
consultant should view features and facilities as an oppor-
tunity to enhance project appeal and marketability.

In some regions, the link between land use and the en-
vironment has been made stronger where the latter’s deg-
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radation has been shown to threaten a significant economic
resource. Comprehensive programs to protect these features
seek to balance private property development rights with
broad public and economic concerns. Two examples of this
are in Texas, where protection of groundwater recharge ar-
eas is a high priority, and in the Chesapeake Bay region. In
the latter case, administrative subdivision reviews are being
supplemented, and in some cases supplanted, with more
extensive discretionary reviews. The goal is to ensure that
land-disturbing activities, such as clearing and grading, are
kept to absolute minimums. The land development con-
sultant must design protective devices with greater effi-
ciency to prevent pollutant and sediment damage. In some
cases, public policy shifts towards allowing greater flexibil-
ity in project design have failed to occur. This places greater
challenge on the land development consultant to recom-
mend design solutions that achieve these public objectives
in a cost- and time-effective way.

What to Look for and How to Use Subdivision
Regulations

B As with other regulations, obtain the most current
version of the ordinance. A facilities design manual
usually supplements the subdivision ordinance and
provides policies, standards, and design details for the
various methods and requirements for construction
within the jurisdiction. The manual may be an
independent/separate document or may be a section
contained in the ordinance. The community amends
these from time to time by either administrative or leg-
islative action with the latter being preferable. It offers
an opportunity for dialogue with the governing body
on the need for and cost-effectiveness of new standards
and procedures.

B Identify and compile other ordinances or subordi-
nate documents referenced in the subdivision regula-
tions that control the physical development of land.
These include stormwater management, grading, and
erosion and sediment control ordinances.

B Note the effective dates of ordinances and amend-
ments; they may have different applications or may ex-
empt preexisting conditions. Policies concerning
existing recorded plats for otherwise undeveloped sub-
divisions vary. These plats sometimes predate even the
earliest version of regulations, or more restrictive ordi-
nances that might now be in effect. Whether or not a
project can proceed and what required public improve-
ments apply varies depending on the jurisdiction. In
some jurisdictions, plat approvals have an expiration
date if no development takes place. “Grandfathering,”
or exemption of projects from later ordinance changes,
is discussed in Chapter 11.

B Some jurisdictions provide exemptions for certain
types of developments. Among those often excluded

are so-called minor subdivisions that sever one or two
parcels from a larger tract. Ordinance or local policy
may define a tract using the parcel boundaries as they
existed as of a certain date. Family conveyance provi-
sions may allow for a certain number of gift lots to be
given to immediate family members. The ordinance
may exempt large-lot subdivisions and permit estate or
agricultural use of these properties. Boundary adjust-
ments between adjoining properties and divisions
caused by government condemnation are also fre-
quently excluded from full compliance with subdivi-
sion regulations. Simple plat preparation and
recordation procedures often apply to these exempted
divisions of property. Minimum standards to protect
public health and safety may also apply.

B Identify sections of the ordinance that address site
planning and design criteria.

B Identify provisions addressing system construction
standards.

B Identify ordinance provisions regarding application
requirements and preparation of submittal documents.
These contain specifications concerning drawing size
and scales, required information, number of copies,
and distribution. The land developer may be required
to post signs and mail notices to adjoining property
owners and other interested parties.

B Procedures for administrative waivers of certain re-
quirements, appeals, and judicial challenges to admin-
istrative or legislative actions by agency personnel or
the governing body are described in the ordinance.

B The ordinance or related documents describe fees
required from the land developer for review of applica-
tions.

B Identify provisions for execution of performance
bonds and bond release procedures. These include
preparation of as-built drawings.

SITE PLAN ORDINANCES

The phrase “site plan” has several meanings. In its generic
sense, a site plan is a graphic representation of the layout
of buildings and facilities on a parcel of ground, with its
detail, accuracy, and scale dependent upon its purpose. Al-
though “site plan” is sometimes used synonymously with
“development plan,” many jurisdictions attach a more dis-
crete meaning to “site plan.” The differences are based
largely on the specific language of the enabling legislation
given to local jurisdictions by their state legislatures. The
land development consultant must become familiar with
the local definition for “site plan” and the implications it
has for the clients development project. Many ordinances
refer to a site plan simply as one of the items of information
included in an application submitted for review. Its form
and purpose are usually prescribed in the various ordi-
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nances administered in the community, and the level of
detail required may vary among ordinances even within a
single locality:.

In some jurisdictions, a site plan is a separate adminis-
trative instrument apart from other development plans. Its
purpose is to ensure that construction projects are accorded
the same level of review and are subject to the same stan-
dards of performance as subdivision plans. In communities
without site plan review authority, a development that does
not fall under the definition of subdivision need only show
compliance with the building code and zoning ordinance.
This would apply to many apartment projects and most
free-standing office, commercial, or industrial structures.
Absent controlling regulations, on-site private facilities are
designed at the discretion of the land development team,
with only a cursory review during the building permit stage.
When subject to the site plan process, however, these de-
velopments must fully comply with both zoning and infra-
structure standards, just as if they were actual subdivisions.

In some cases, developments are subject to both subdivision
and site plan process, which may result in repetitive re-
views. In such cases, the subdivision processing is aimed at
ensuring compliance with the zoning ordinance, producing
durable records of ownership and proper consideration of
fees and exactions. The site plan process provides control
of on- and off-site infrastructure, access, and other features
to ensure compatibility and connection with the larger en-
vironment.

Some jurisdictions refer to a site plan as having a special
role in securing development approval. It is neither a tech-
nical subdivision plan-type document given an administra-
tive staff review nor an elaborate rezoning application given
extensive public hearing by the governing body. It is some-
where in between, and is usually applied in circumstances
demanding greater control to guard against incompatibility.

In Montgomery County, Maryland, for example, the site
plan is used when the zoning ordinance specifies some dis-
cretionary authority in the physical arrangement of a pro-
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ject. One of the county’s ordinances, for instance, calls for
the mandatory provision of affordable housing in projects
with more than 50 dwelling units with an automatic density
bonus. Normally, a site with residential zoning would only
require subdivision and construction plans, approved ad-
ministratively. However, the increased density triggers the
requirement for site plan review. This gives the professional
staff and the county’s Planning Board greater leeway to con-
sider a project’s internal physical arrangement and relation-
ship to its neighbors. The ordinance describes the
information that must be shown, and the parameters within
which it must be reviewed.

The Montgomery County, Maryland, process contrasts
with Arlington County, Virginia, where both the Planning
Commission and County Board review the site plans and
public hearings are held as part of the approval process.
Although the county is limited in the off-site improvements
that it can require from the developer, site plans are given
much the same public scrutiny as a rezoning application.

In this manual, unless specific reference is made to a site
plan ordinance, use of the phrase “site plan” refers to the
common, generic definition, that is, the design of a project
layout that is the end product of the planning process.

BUILDING CODES

Building codes are adopted to protect the lives of building
occupants and to guarantee safe, habitable, durable struc-
tures. While most jurisdictions adopt and modify one of
the national model codes published by long-established
building code organizations, some develop extensive
amendments to reflect local concerns and experiences. Fig-
ure 3.1 illustrates the different code organizations and the
regions where their model codes are prevalent.

With a few important exceptions, the building codes
play little role in land development planning. Their primary

focus is on structural integrity, fire prevention, control and
safety, suitability of materials, and support system opera-
tions. However, building codes do affect site design in three
ways. First, to control the spread of fire, they place limi-
tations on the proximity of buildings to each other and to
adjoining property lines. These restrictions become impor-
tant considerations in the design of clustered single-family
detached homes, townhouses, and multiple building com-
plexes, such as garden apartments. Secondly, to improve
building occupants’ chances of surviving a fire, building
codes specify maximum building height, the distance a per-
son must travel to exit a building, and the number of build-
ing or unit exits. Both height and distance are often
expressed as the number of stories above grade. These may
vary, depending on type of construction and presence of
automatic fire suppression systems. However, the land de-
velopment consultant must determine final grade elevations
during the planning and engineering phases of a project to
ensure these regulations can be satisfied. In addition, the
location of building entrances affects placement of walk-
ways, parking, lighting, and landscaping. Lastly, new federal
regulations concerning access for persons with physical
handicaps will play a role in site grading and development.
These regulations are incorporated into building codes,
which specify that ground floor units of all apartment build-
ings must be accessible to people in wheelchairs. Codes
further specify maximum grades for walkways to assist the
disabled and handicapped. Provisions in the building codes
also address the placement of handicap parking in residen-
tial, retail, and employment facilities.
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EXACTIONS,
INFRASTRUCTURE

ENHANCEMENTS, AND FEES

Lawrence A. McDermott

INTRODUCTION

In today’s world of increasing population, containing sub-
urban sprawl, higher expectations from citizen activists,
glaring environmental and transportation concerns, in-
creased demands are placed on public infrastructure and
services. In recent decades, a significant portion of the re-
sponsibility for the improvement of public infrastructure
has been transferred, in a large manner, from federal, state,
and local governments to the land developer and other en-
tities within the private sector.

Given what can be a considerable expense and impact
on a given land development proposal, the land develop-
ment team must evaluate closely the laws, ordinances, and
standards of the locality in which it is proposing a devel-
opment, to determine what exactions, fees, and infrastruc-
ture enhancement can be expected. The type, form, and
number of such requests or mandates for public improve-
ments and facilities are numerous and varied in their na-
ture. Depending on the size and impact of a development
proposal, they can range from simple road frontage im-
provements to dedication of land for school or park sites.
Nevertheless, whatever dedications, reservations, fees, or
other monetary retributions are required, it is important
that they be identified early in the process so that design
and pro forma economical analysis can be undertaken to
account for these exactions. This chapter highlights the
most common methods by which infrastructure improve-
ments, fees, and other exactions become part of the devel-
opment process.

EXACTIONS, INFRASTRUCTURE ENHANCEMENT AND FEES

As communities experience population and economic
growth, ever-increasing demands are placed on existing

public infrastructure, facilities, and services. These public
facilities range from subdivision streets to major commuter
highways, from tot lots to regional parks, from water lines
to fire stations, and from sewer lines to treatment plants.
As these systems reach their capacities, their ability to func-
tion efficiently or accommodate new growth is diminished.
The consequences range from a government leaders frus-
tration to dissatisfied constituency or hazardous, even life-
threatening, conditions created by inadequate facilities.

Historically, it has been the responsibility of government
to provide and improve many of these facilities. Reductions
in federal funding have placed considerable burden on local
government with corresponding budget impacts. Reaction
to government spending by community residents, resulting
in rethinking by political leaders, has led government to
find alternative and sometimes innovative ways to pay for
growth. Frequently, these efforts become the subject of
lengthy court challenges as important public goals and pol-
icies begin to infringe upon strong private property rights.
While substantial public obligation remains, the private sec-
tor has been given an increased share of the burden. De-
velopment regulations play a critical role in allocating costs
among private developers, a community’s taxpayers, and
prospective consumers, who may ultimately bear the cost
of growth.

This allocation formula varies widely among jurisdic-
tions. Significant differences exist in the form of the appli-
cable regulations, the timing of contributions, and the
magnitude of financial commitments that must be made. In
most cases, the subdivision regulations identify much of the
developer’s obligation, which are most typically limited to
on-site improvements. In some instances, requirements are
determined during the project approval negotiation process,
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usually at the rezoning phase. Some jurisdictions have
adopted separate ordinances that relate development pro-
jects to existing community public facilities. These tie im-
provements to existing capacities and deficiencies of
systems beyond the boundaries of the development.

Exaction is the term applied to the provision by the land
developer of something that establishes public, communal,
and even consumer benefit in exchange for and as a con-
dition of development authorization. More specifically, ex-
action includes the following activities (adapted from Frank
and Rhodes, 1987, p. 3):

B Reservation, preservation, or dedication of sites for
public or common facilities and services

®  Construction, dedication, or operation of facilities
and services for public or common use

®  Purchase of land, facilities, goods, and services for
public or common use

B Payment of monies to the governing body to defray
the cost of its purchase of land, facilities, equipment,
and services

B Restriction of development potential or provision of
features and facilities intended to achieve social, aes-
thetic, or economic goals or other public benefit

The exaction may provide either direct benefit to the
occupants of the proposed development, or indirect benefit
by addressing an important public goal or mitigating an
undesired impact created by the project. The item provided
may have either tangible cost or intangible value. The de-
veloper may incur economic loss from the exaction but may
recoup value, both from approval of the project and from
improved marketability. Depending on the legislative au-
thority of the jurisdiction, the proposed development may
or may not create the need that the exaction will satisfy.

Exactions add both direct and indirect costs, which must
be identified in preparing land development project budg-
ets. Direct costs include those costs associated with design
and engineering, hard construction, direct cash payments,
operating, and plan review. Indirect costs may include lost
project yield and interest-carrying charges incurred in re-
view and delay of approval. These costs will be passed on
to the consumer by way of purchase price or leasing fees.

Land Reservation

Many communities have the authority to require the land
developer to reserve private land that may be needed for
public use, including parks, school sites, or major road
rights of way. Typically, the need and location of these fa-
cilities will be identified in the community’s comprehensive
plan or capital improvement projects budget. The land res-
ervation prevents the loss of these sites as their availability
becomes threatened by development. Notice of the reser-
vation usually comes during the earliest stages of project

review. Depending on the size of the project, the reservation
may be for the entire property or a small portion of it. Such
a reservation does not immediately involve the transfer of
ownership. It does, however, obligate the developer to keep
the reserved area free from construction for a specific pe-
riod, during which the local government considers acqui-
sition of the property. The reservation is not a gift, as the
jurisdiction will actually pay the owner the land’s fair mar-
ket value if it takes title to the property. Sometimes the
jurisdiction will release the reservation after considering the
cost of the property, available funding sources, or alternative
sites for the intended public use. This allows the developer
to proceed with site development activities unencumbered
by a reservation.

While the reservation may not create financial obligation
or loss for the developer, the requirement sometimes creates
difficulties for the land development team. The reservation
creates a period of delay or uncertainty, often for several
years, until the issue of property transfer is resolved. The
land development consultant may be called upon to prepare
two sets of development plans to identify the development
potential both with and without the reservation. Issues cre-
ated by a reservation include the developability of the land
remaining after the taking as well as how the residue can
be designed in terms of access and utilities. Further, the
proposed use of the reservation portion of the site must be
considered in conjunction with the proposed use of the
remainder of the property. For example, if the reservation
was for a sewage treatment plant and the residual land was
planned for large-lot, expensive single-family detached
dwellings, the marketing of such homes becomes question-
able at best. Who wants to build or buy a home next door
to a sewage treatment plant? In such a situation, the obvi-
ously diminished value of the potential of the residual land
would become part of the negotiations with the local juris-
diction.

Depending on parcel configuration and the location of
the reserved parcel within the overall site, site design op-
portunities and flexibility may be severely limited. This cre-
ates a major challenge for the land development consultant
in preparing the most suitable layout for the project. Sub-
sequent release of the reservation allows reconsideration of
earlier design alternatives. However, project construction
plans may have already been approved or will be well along
in the approval process. Therefore, the developer should
encourage the municipality staff to allow the processing of
two sets of plans simultaneously, in anticipation of early
disposition of the reservation. The decision to incur this
expense must be balanced against the likelihood of the res-
ervation release and the potential financial benefits from the
alternative plans.

Dedications

Mandatory dedication is a mechanism that is common to
most jurisdictions and is usually among the provisions con-
tained in the subdivision regulations. Mandatory dedication
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requires the developer to transfer ownership or property
rights of certain privately held lands to the governing body
at no cost. Mandatory dedications, however, must not vi-
olate the Fifth Amendments ban on taking of property
without just compensation. Land most often subject to
mandatory dedication includes rights of way for streets and
public utilities, floodplains, easements, park and recreation
facilities, and similar uses. Such dedications usually are
made a condition of subdivision approval. Quite often, lo-
calities seek dedications of land above and beyond that
which is required to support the required development it-
self. In these instances, a land use lawyer may need to be
consulted.

Once the dedication is made on the subdivision record
plat, the government may not always accept the land since
immediate acceptance could result in the transfer of main-
tenance obligations to the jurisdiction before construction
of required improvements were completed. Damage from
construction vehicles would add to the community’s liabil-
ity In addition, the governing body must determine
whether the property will serve the public good and pro-
vide economic benefit. The cost of long-term maintenance
of the dedicated parcel is a primary factor in the govern-
ment’s decision whether or not to accept the property. Still
another consideration is the fact that the transfer to public
ownership also reduces the land area subject to real prop-
erty taxes.

Most jurisdictions advance density credit when dedica-
tion is made. However, some jurisdictions consider certain
dedications as a reduction of the amount of land available
for development with a commensurate reduction in project
density. Transfer of ownership in some cases reduces main-
tenance and other obligations that may be incurred by the
developer or by occupants of the project. In addition to a
reduction of operating and maintenance costs, dedicated
features can add to the market appeal of certain projects.
Often, setting aside land for schools, libraries, parks, rec-
reational facilities, and fire and rescue makes the project
becomes more attractive to potential buyers.

Perhaps the most frequent dedication is that of addi-
tional right of way along roadways bordering a project. The
local government intends this widening to bring existing
roads up to current standards and accommodate the new
traffic movements associated with the project. Whether
construction of improvements is performed by the jurisdic-
tion or required of the developer, the added right of way
improves the efficiency of the transportation system and
enhances the safety and convenience of site access.

Preservation

Community residents usually place a high priority on nat-
ural, cultural, or man-made features that add to the health,
beauty, or character of the community. Often, these features
become threatened by a proposed development, prompting
the community’s desire to protect them. However, the local
government may not have the financial resources or legal

authority needed to acquire and maintain them through res-
ervation or dedication. To fill this void, some communities
are empowered to preserve these features as an exaction in
the development process.

Environmental preservation is often a goal contained in
a community’s comprehensive plan. Plan language can di-
rect that important environmental or cultural property be
set aside in lots or private open space with covenants and
restrictions that prohibit future disturbance. This language
is implemented as a condition of approval for rezoning or
special exception applications.

Environmental and historic protection has also been
achieved with the adoption of preservation ordinances that
allow reasonable use of the property while ensuring that
the desired feature is protected. Most common among these
are historical or archaeological preservation ordinances,
which may require a developer to carve out the site in ques-
tion from the project and treat it in a different manner. In
some instances, developers have been required to restore
historic facades as part of a larger construction effort, such
as an office complex.

Recently, communities have sought to adopt tree-
preservation ordinances, which limit clearing and grading
on portions of the site. Although preserved areas remain in
private or communal ownership, covenants and restrictions
provide permanent protection against future disturbance by
builders or lot owners. Such ordinances often limit the de-
velopment potential of a site or may involve added costs to
accommodate their provisions. Despite these problems,
however, these restrictions often present the developer and
consultant with unique design opportunities that can en-
hance a project’s appearance and marketability.

Payments in Lieu

As noted in the prior discussion of subdivision regulations,
many jurisdictions commonly require that the developer
construct improvements that connect to and/or directly
serve the project. Depending on local policy and industry
practices, these may be completed prior to the issuance of
building permits, or performance bonds may be used to
guarantee completion after construction. However, in some
instances, the jurisdiction may not require the developer to
construct the improvements proposed for dedicated lands.
Typically, this happens when the improvement is of little
immediate value, such as the widening of a section of abut-
ting roadway where there are no existing or proposed road
improvements on either side of the subject parcel. A needed
facility may be located off-site, such as a major road or
regional stormwater management facility that is not under
the developer’s control or serves a much broader popula-
tion. In such cases, a cash payment representing actual con-
struction cost, a prorated share, or a flat fee may be required
of the developer. The jurisdiction may wait until sufficient
funds are collected and available in conjunction with other
developments before it actually constructs the facilities. It
may use the payments as reimbursement for public expen-
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ditures incurred in advance construction. The funds usually
are earmarked for improvements that serve the project or
an improvement in proximity to the project. The jurisdic-
tion may also require or allow one developer to construct
the improvements and direct subsequent developers to re-
imburse their prorated share of the costs.

If the project is small, the jurisdiction may also waive
the requirement for land dedication. This occurs in in-
stances where the dedication of land for facilities, such as
a recreation area, is indexed to the size of the project. If
the resulting parcel will be of insignificant size, the juris-
diction may offer the option of cash payment in lieu of the
land dedication. In this case, the payment represents the
project users’ impact on existing or future facilities that will
be provided by the municipality.

Impact Fees

An increasing number of jurisdictions are seeking authority
to allow the adoption of impact fees. These are a direct
payment by a developer to a jurisdiction and are intended
to reimburse the community’s actual capital costs of ex-
panding public infrastructure and facilities to service new
development. The facilities are not necessarily located on-
site and may not be used exclusively by the development
that pays the fee. Coupled with the potential for double
taxation and discriminatory treatment of new community
residents, controversy has developed over government’s in-
creasing rejection of its obligation to provide public facilities
and services.

Some communities have long had a limited form of im-
pact fee relating to the provision of water and sewer. In this
case, a residential or commercial user is assessed a tap fee,
also called a connection or availability charge, usually at the
issuance of a building permit. The actual fees are derived
through an elaborate analysis that projects the capital costs
of expanding treatment plants, pump stations, and trunk-
lines to serve new growth. These are facilities that would
not otherwise be needed to serve existing users.

However, more recently, impact fees are being consid-
ered for such items as roads, schools, libraries, and similar
services. What may distinguish sewer and water service
from these other facilities is perhaps the degree of certainty
with which the demand from and benefit to new users can
be isolated and quantified. Those who argue against the
adoption of impact fees for roads, for instance, suggest that
even where the traffic demand from a new residence is cal-
culable, the benefit of the new roadway is community-wide.
Moreover, the inability to separate that residential demand
from that created by employment and retail uses further
complicates the issue. Lastly, many argue that impact fees
for roads and schools are used to correct existing system
deficiencies. These are more clearly the responsibility of
government, or at least existing residents.

Where the courts have ruled impact fees to be legal, they
have adopted several controls on their application. Courts
most often employ the rational nexus or relationship theory

to justify the exactions. This requires that it be possible to
determine the costs generated by new development and
thus avoid charging the newcomers more than a propor-
tionate share. The costs must be uniquely and directly at-
tributable to the development. To implement an impact fee,
the community must isolate existing deficiencies and
budget separately for their improvement. Fees collected
should not be commingled with general funds. They should
be earmarked for use in service areas that relate to the de-
velopment for which the fees are paid. Like transferable
development rights (TDRs) and adequate public facilities
regulations, special enabling legislation is required to estab-
lish impact fee regimes.

Despite the controversy and concern that the fees can
add dramatic costs to home ownership and businesses, im-
pact fees for services other than water and sewer are pro-
liferating. Even those communities not authorized to collect
impact fees for infrastructure improvements may impose a
“voluntary” fee to finance certain major facilities. The com-
munity bases the fee calculation on the estimated cost of
improvements needed to support the total development
projected to occur within a specific service area. This total
dollar figure is converted to a unit cost, using the project
number of dwelling units or nonresidential building area.
The fee applicable to each development project is then
based on the project size. Typically, the fee is offered in
conjunction with a discretionary rezoning process, with
payment being one of the conditions attached to the ap-
proval.

Linkage

Previously, the discussion of affordable housing focused on
the adoption of inclusionary zoning ordinances. These
ordinances require that residential developers provide af-
fordable, price-controlled housing as a condition of devel-
opment approval. As an extension of that trend,
nonresidential developers may also be required to provide
affordable housing. A growing number of jurisdictions ar-
gue that new job creation in the community generates de-
mand for new housing for office workers and other service
employees. Due to the high land and construction costs, it
is increasingly difficult for these workers to find suitable
housing in price ranges they can afford. In communities
where this linkage is required, the developer must mitigate
this impact, either by building affordable housing units or
by paying, on a per-square footage basis, into a housing
trust fund established by the community. Money deposited
in this fund is used by the community to purchase or con-
struct affordable housing.

Review and Processing Fees

Most state zoning and subdivision enabling acts authorize
jurisdictions to collect development review fees from the
developer. These fees offset community expenditures for re-
view personnel. In some communities, this fee represents
only a nominal fixed charge. However, urban jurisdictions
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that perform extensive reviews often index their fees ac-
cording to project size or the estimated cost of public im-
provements. These fees may represent a substantial
expense. However, they also help to guarantee that suffi-
cient revenues will be generated by new development. This
enables the government to maintain an adequate work force
of qualified personnel. It provides some assurance to the
land development team that project reviews will be timely
and thorough. Some jurisdictions also impose inspection

fees to offset the costs associated with that activity. These
fees may be charged for inspection of the public improve-
ment construction, as well as for the actual structure. Like
review fees, these add to the cost of the development pro-
ject and must be considered during project budgeting.

REFERENCE
Frank, James E., and Robert M. Rhodes. 1987 Development Exac-
tions, Planners Press, American Planning Association, Chicago.
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REAL PROPERTY LAW

Carlyle W. Blomme, R.L.S. / J. Randall Minchew, Esq. /
Craig N. Thomas, Esq. / Edited/Updated: Curt Sumner, L.S., and

Gary Kent, L.S.

UNDERSTANDING LAW TO GUIDE IN BOUNDARY
DETERMINATION

Real property law is a combination of constitutional law,
common law, and statutory law. Constitutional law is the
supreme legal source in a jurisdiction, taking precedence
over common law or statutory law. Common law is that
group of rules and standards of action originating from cus-
toms and usage 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. Leg-
islative branches of government exist at the national, state,
and local level. The surveyor should note that within the
broad categories of constitutional law, common law, and
statutory law there are many specialized areas of law con-
cerning real property.

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

When a surveyor makes his decisions based on the law,
a surveyor’s clients are best served because such decisions
are less likely to be challenged than decisions with no legal
foundation. To make decisions founded on law, the sur-
veyor’s 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 constitutional 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 circum-
stances similar to the situation confronting the surveyor.
While a working knowledge of legal research techniques,
constitutional law, common law, statutory law, and the re-
lated case law is helpful, the surveyor should be mindful of
the fact that the rendering of legal opinions or hypotheses
to others may constitute the unauthorized practice of law.
The surveyor should never review sources of law and at-
tempt 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 below, 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 while reserv-
ing the residue of their powers to themselves. The U.S.
Constitution trumps and controls over any state or local
laws which conflict with the U.S. Constitution’s express or
implied provisions. Therefore, the first and primary source
of law is the U.S. Constitution and its 27 amendments.
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The U.S. Constitution is applied primarily through court
orders stemming from actual cases filed in the federal and
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 U.S.
Constitution, the U.S. Supreme Courts word is final and
controlling. Interpretive questions concerning the U.S. Con-
stitution may be found in the issued written opinions of
courts that hear and decide constitutional questions. A list-
ing is included below of those courts that can issue opin-
ions and orders concerning constitution 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 vol-
umes of the Supreme Court Reports, Supreme Court Lawyers’
Edition 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 Federal 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 and hear appeals
from the U.S. District (trial) courts. Appeals from the U.S.
Courts of Appeals go directly to the U.S. Supreme Court.
The primary federal courts to which persons bring cases
and controversies concerning constitution questions are the
Federal District Courts, which conduct trials, collect evi-
dence, and, in some instances, issue written opinions. There
exists at least one Federal District Court in each state or
territory of the United States. Written opinions of the Fed-
eral 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 re-
gional reporters compiled by West Publishing Company,
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 U.S.
Constitution. 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
volumes making up the U.S. Code may be located in any
law library. Once legislated into existence, U.S. Code statutes
may be the subject of interpretation in the federal courts as
is the U.S. Constitution.

Federal Regulatory Law. The many departments and ad-
ministrations of the U.S. government Executive Branch is-
sue periodically regulations and orders concerning the
application of federal statutory (U.S. Code) law. These reg-
ulations, 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 cod-
ified 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 U.S.
Code statutes.

State Statutory Law. All 50 states have enacted codified
statutes containing laws passed by the respective state leg-
islatures and signed by the respective state governors. These
state codified statutes possess names such as Code of Ala-
bama, North Carolina General Statutes, or Virginia Code An-
notated and may be located within any law library. These
state codes are highly important sources of law because
most statutory and regulatory schemes concerning real
property originate on the state, not the federal level. State
enabling acts concerning the planning, zoning, and subdi-
vision 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 subjects of interpretation in the state courts and occa-
sionally in the federal courts. The individual state supreme
courts have the final interpretive say on what the individual
state-codified statutes mean. For example, if the U.S. Su-
preme Court and the Iowa Supreme Court reached a dif-
ference of opinion on what an Iowa codified statute really
meant, the opinion of the lowa Supreme Court would con-
trol.

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 re-
ported decisions wherein the statute was reviewed and an-
alyzed by a state supreme court in an actual appellate case
situation. In order to assist in this effort, most of the state-
codified statutes contain case annotations after each indi-
vidual statute listing those reported decisions where the
statute was reviewed and applied.

Local Charters and Ordinances. Individual counties, cit-
ies and towns have the power to adopt local codified or-
dinances 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, the
surveyor should own a copy of the local ordinances for each
jurisdiction in which he or she works. 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
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municipalities (cities and towns) have individual charters
adopted by the state governments. These charters are usu-
ally found within the local codified ordinances or in a sep-
arate volume and contain specific grants of authority or
powers to the municipality as determined by the state gov-
ernment.

Introduction to Property Law. Laws form the basis upon
which land ownership exists. Proof of the limits of this
ownership requires gathering evidence by surveying the
boundary. The surveyor should remember that for each law
there are many exceptions. Each land survey is unique. This
is because the physical characteristics of the land vary and
the circumstances surrounding the conveyance govern the
interpretation of the intentions of the parties.

In addition to this basic knowledge of law, the surveyor
must be familiar with state statutes and local ordinances.
He or she must have knowledge of case law that refers to
boundaries. When a contflict over a boundary develops, the
surveyor should investigate any related surveys and cases
that may exist.

The practice of land surveying requires some under-
standing of laws related to property ownership. This un-
derstanding should include laws related to boundaries,
adverse possession, and easements. This basic introduction
to law is necessary for understanding of case law related to
specific situations. The references to sources of law previ-
ously provided should be helpful in this regard.

Property law in the U.S. derives authority from many

sources. The U.S. Constitution, laws passed by Congress,
and the laws passed by state legislatures are the basis of
statutory laws concerning property ownership. 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 regula-
tions, as well as local ordinances. Perhaps most important
to the surveyor are court decisions and rulings related to
land and its ownership. In reading statutory law together
with relevant court-made (common or case) law, one may
understand the totality of the law applicable to a given sit-
uation.
Classification of Property. Property, in the legal sense, is
that which belongs exclusively to someone. It is an aggre-
gate of guaranteed and protected rights. Those rights cov-
ered 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 categories. “Property” is
synonymous with “ownership.”

The surveyor or engineer involved in a land develop-
ment project must be familiar with real property because
this category 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.

The word “land” in law usually means tenements and
hereditaments. A tenement in the proper context is every-
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thing of a permanent nature that one holds exclusively as
his or hers. Hereditaments are everything inheritable in-
cluding 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 natural, 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.

The definitions above are the first step in the classifica-
tion of property. Ownership is a collection of rights that
one has assembled and can use for the enjoyment of prop-
erty. This includes the right to transfer these rights to oth-
ers. 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.” A tenement “signifies everything
that may be holden, provided it be of a permanent nature.”
For example, a building on a parcel of land would be con-
sidered a tenement, as well as the land itself. Hereditaments
mean things capable of being inherited whether corporeal

" Black’s Law Dictionary, rev. 6th ed.
2 Black’s Law Dictionary, rev. 6th ed.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



REAL PROPERTY LAW

([ FEASIBILITY ANDSITE ANALYSIS]

Dol

JJ111 1

DEED-OF-TRUST

] —>

JJ 7
7 J Y,
N
GHES&EGRESS
£4 SEME
Nrg

b) The owner can grant specific rights to others. The fee simple bundle
then reduces to a fee simple subject to the rights granted.

FIGURE 5.2

or incorporeal. Therefore, hereditaments would include ten-
ements and land because tenements and land may be in-
herited. Corporeal hereditaments are simply “substantial
permanent objects which may be inherited.” Incorporeal
hereditaments are “anything, the subject of property, which
is inheritable and not tangible or visible.”* For example, the
rents from a parcel of land are an incorporeal hereditament.

The degree of ownership that exists completes the clas-
sification. The legal term for this degree of ownership is the
type of estate. This is the interest held in land or other

3 Black’s Law Dictionary, rev. 6th ed.
4 Black’s Law Dictionary, rev. 6th ed.

Property ownership is a bundle of rights which can be conveyed in whole or in part.

subject property and is possessory or may become posses-
sory. 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 king’s. Only the king could grant
what was his.

In exchange for a pledge of personal loyalty which in-
cluded the obligation to fight in defense of the king’s realm,
the king would grant to each of his men (the lords and
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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 parliament. The only
limitations on the kings sovereignty were those the king
placed upon himself whether voluntarily or involuntarily.
Law is a limitation on a kings sovereignty in 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 gov-
erning personal obligations, interests, and rights concerning
land.

The English land tenure’ system was the “system of
holding lands or tenements in subordination to some su-
perior.”® 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 persons
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 non-free.

Free tenures included spiritual and lay tenures. An ex-
ample of a spiritual tenure is frankalmoigne, which roughly
translates as “free alms.” Frankalmoigne was a tenure that
permitted a person to grant lands to religious orders or
ecclesiastical 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. Free soc-
age tenure included services such as husbandry and baser
services. Other types of free tenure also existed at different
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

5 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 Dictionary, rev. 6th ed.

8 Black’s Law Dictionary, rev. 6h ed.

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 mat-
ter 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 steward of the
manor.

Modern Classification

The property law system in the U.S. developed out of the
English system, with the notable exception of the state of
Louisiana, which developed out of the French (Napoleonic
Code) system. The United Statess property law system is
composed of various estates, which can be broadly classi-
fied as estates of freehold and estates of less than freehold.
Estates of freehold can be divided into two categories: es-
tates of inheritance and estates not of inheritance, specifi-
cally life estates. A life estate is an estate created for the
duration 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 unen-
cumbered estate known in law. The legal definition of the
word “simple” means there are no restrictions on the in-
heritance characteristics of such an estate. The use of “ab-
solute” in this context means that the estate is not
dependent on any happening 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 ex-
ample 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 fee simple subject to some
later condition and fee simple subject to an executory lim-
itation. The first of these is similar to fee simple determin-
able 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 power. Fee simple conditional and fee tail estates were
contingent 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.
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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.

Methods used to create conventional life estates include
the usage of instruments such as deeds, wills, and reser-
vations. Creation of marital life estates comes about by op-
eration of the law. Record checks for nonpossessory
interests such as easements and licenses are always impor-
tant. 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 to
complete the list of estates. These estates are time-
dependent and usually of little consequence to the surveyor
involved in land development.

Concurrent Ownership

Usually individuals hold estates in their own right (sever-
ally) 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, tenancies in common, and tenancies by the
entireties.

Conveyance to two Or more persons creates a joint ten-
ancy. 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
tenants with equal right of possession under distinct title.

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.

Wills and Descent

The will of a party is the wish or desire of that party. In
the legal sense a will is the expression or desire of a party
to have a disposition of his or her property made. This
disposition is to be according to the thoughts in his or her
mind. Such an instrument takes effect on the death of a
person.

All heirs have equal standing when they receive land by
a will, unless the will contains a specific statement to the
contrary. 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.”” 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 broth-
ers 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 di-
vision 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
conveyed. 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
writing 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 writing. The writing shall be in legal words that clearly
express the intentions 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 in-
volved. 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 prem-
ises. 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 ade-
quate compensation. The courts have ruled that a deed is
valid only when the grant causes an exchange between par-
ties. The reason for this requirement is to prevent fraud and
misrepresentation. It also ensures that one party will not
gain unfair advantage over the other party.

Laws require that parties to the deed have the oppor-
tunity to read and examine the document before its exe-

7 Black’s Law Dictionary, rev. 6th ed., s.v. “descent.”
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cution. Finally, the deed transfer consists of the signing of
the instrument by the parties to the agreement. This step
takes place before a notary or other person authorized to
witness signatures. There is a requirement of delivery, or
the actual placement of the instrument into the hands of
the grantee. Strict interpretation of this requirement is rare.

Deeds used in the transfer of ownership in the U.S. are
warranty deeds, quitclaim deeds, and deeds of bargain and
sale. The warranty deed contains a covenant of title. This
covenant is a guarantee by the grantor that the deed con-
veys a marketable title. Quitclaim deeds convey only the
present interest of the grantor and do not warrant or guar-
antee good title. Deeds of bargain and sale convey definitive
estates in land but do not imply a warranty.

Deed Descriptions

The description is a vital element in the deed. It must be
clear in meaning and distinct in location, and the location
must be unique to only one property. 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 es-
tablish this beginning point in a manner that facilitates its
relocation with certainty if destroyed or removed. An ad-
ditional 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 descrip-
tion by reference to maps and deeds is a common method
used to describe property that is subject to transfer. Strip
descriptions 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 own-
ership of a parcel of land.

The being clause, the body, the qualifying clause, and
the augmenting clause comprise the total description. “The
being clause of a deed denotes the origin of the history of
the present deed” (Brown et al., 1969, p. 347). The body
is the actual description. Qualifying clauses are those state-
ments 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 ineffec-
tual because of uncertainties. Supportive information often
helps to clarify descriptions. Such information is available
from the official records, the assessor’s office, old maps, and
extrinsic evidence.

Adverse Possession

Ownership under the doctrine of adverse possession comes
from statute of limitations related to recovery of real prop-
erty interests. The modern principle of specifying a uniform
number of years as the limitation period for real property
actions began during the reign of Henry VIII. Early Amer-
ican colonies followed a limitation period of 20 years as it
was set in the 1623 Statute of James I. Several states today
have continued that practice. Under the early statute, a dis-
possessed freeholder had the chance to regain possession
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-
possed party acts, the adverse possessor’s rights in the prop-
erty 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
can lose title only after the statute of limitations has run.

On first thought, this concept appears rather harsh, but
upon closer examination, it 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
justification used by some. Enhancing the ability to transfer
the land and make productive utilization of property is an
additional reason. Another is to prevent a record owner
from claiming improvements made by the adverse possessor
in reliance on the record owner’s lack of challenge to the
adverse possessor’s activities. A final reason is giving cer-
tainty to longstanding boundaries.

When the claimant proves that the requirements for ad-
verse possession have been met, the record title owner loses
that title. The person with the adverse possession becomes
owner of the property. Gaining of title by adverse possession
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. To satisty the required
statute of limitations, the statutory period to defeat title is
necessary (Brown et al., 1969, Sec. 2.34).
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It is imperative that elements inherent to this type of
possession exist before the courts will uphold claims under
this doctrine. The record owner must have actual knowl-
edge of the adverse claim against his 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 re-
quirements.

Exclusive possession is also an essential ingredient for
adverse possession. One manner of showing is if the ad-
verse claimant denies right of entry to or use of the property
by anyone without his permission. The claimant must de-
prive the rightful owner of his possession. Land used in
common with others is obviously not exclusive possession,
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
misunderstood. Case law provides example and clarification
of the term. The majority rule is that possession based on
a survey mistake is sufficiently hostile, as long as the person
in possession is claiming the property as his own (Powell
and Rohan, 1987, § 1013[2][f][iD).

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 him to bring legal action to evict the adverse claim-
ant. Any break in the possession by an adverse claimant
before the statutes of limitations 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 nec-
essary but is contingent upon the type of possession.

While ownership may be established by adverse posses-
sion, a surveyor may only survey lines based on and de-
scribed in record documents (except when a new parcel is
being created). Thus, 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 easements is a right granted by
the owner of a parcel of land. These rights, granted to an-
other party, are for use of the land for a specified purpose.
Easements are critical to land development, and this section
will include more details concerning them. Various types of
easements exist for various purposes.

The manner and reason for creating an easement deter-
mine its type and category. There are many common ex-
amples of easements, and nine prevalent means exist to
create them: grant, dedication, condemnation, statutory
cartway, prescription, necessity, implication, expressed res-
ervation, and estoppel. This 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 ease-
ment created for use with specific land, the dominant es-
tate, is an easement appurtenant. Such an easement consists
of privileges of a person to use the land of another, the
servient estate. This use must be in a particular manner and
for a particular 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 expressed agreement can rely
only upon a deed of grant. This is true regardless of the
duration of the interest conveyed.

Dedication of an easement consists of the appropriation
of land to the public use. The true owner must make such
dedications and acceptance must take place for use by the
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 does receive an award of compensation for his or
her loss.

Acquisitions of easements by statutory cartway 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 cartways.

Easements acquired by long and continual use by an
individual are easements of prescription. The required pe-
riod 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 comes about when parties
grant land but fail in providing outlet to a highway exit
except over the land remaining with the grantor. In such
instances, an easement of necessity provides for an outlet
over the seller’s remaining land.

Quite often, public and private cemeteries obtain access
through easements of necessity. As a matter of sound prac-
tice, however, express deeded easements should be pro-
vided when cemeteries are created.
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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 in-
cludes the grantee of property. They constitute necessary
and reasonable use of the property subjected to these ease-
ments. Such easements can affect land development.

An example of an implied easement follows. 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 al-
lows 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
land. The following example from the case of Battle Creek
v. Goguac Resort Ass’n® 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 know-
ing that the city wanted water from the lake for municipal
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.

Affirmative and negative easements are both common in
occurrence. Affirmative easements are those that allow ac-
tivity on the estate burdened by the easement. Some activ-
ities mentioned in easements restrict burdened estates.
When such is the case, negative easements result.

Examples of affirmative easements include alleys, the ap-
proach to airports, private roads through subdivisions, and
railway rights. Other easements include pipelines, utility
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 boundaries. They also exist to carry out temporary
building construction beyond the limits of the project.
Some easements listed above are nonaccess easements, but
most include rights of entry for reasonable maintenance.

If a current title search, commitment, or policy is not
provided, the surveyor may search the public records to

find documentation of express easements. An express ease-
ment would constitute a separate grantor-to-grantee con-
veyance 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 activ-
ities by the servient estate owner. These usually prevent
certain types of improvements to protect the easement
owner’s rights. Such rights might include scenic views and
access to sunlight.

Locations of future easements, which are required be-
cause of the development project, should receive consid-
eration while the boundary survey is in progress. To identify
potential future easements, the surveyor should reference
service lines of different types that adjoin or cross the sub-
ject property. The owner of property burdened with an ease-
ment and the benefited dominant interest (the easement
owner) can seek remedies. Typical of remedies available to
aggrieved burdened property owners are self-help, award of
damages, injunctive relief, declaratory judgment, quiet title
judgment, and replevin. Actions available to aggrieved ease-
ment owners include all the above, with one exception,
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 develops 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
easement 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
easement. Such an example existed when a young boy en-
tered 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 company was the rightful easement owner and
therefore unable to shift liability to the burdened property
owner.’

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 en-
forcement of the rights of the easements. A burdened land-
owner would likely seek such an injunction to stay the use
of the easement. Remedy by injunctive action will not pre-
clude 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 determi-

8181 Mich. 241 (1914).

9 Gnau v. Union Electric Company, 672 SW.2d 142 (Mo.Ct.App. 1984).
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nation of the extent and dimensions of easements not
clearly defined. This is the method of accomplishing a quiet
title action. Such matters can become crucial. Easements
left undefined when producing a boundary survey will of-
ten subject land development projects to unwanted prob-
lems.

A purchaser can bring legal proceedings to clear a pur-
ported easement through a quiet title action. For the buyer
to take action, he 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 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 determination
of extent of an easement.

In one illustrative case, Castanza v. Wagner,'® the bur-
dened property owners sought quiet title and an injunction.
They were successful in restricting the easement across their
property to the width of the easement (between 12 and 16
ft). A recorded real estate contract made at the time their
predecessors obtained the burdened property contained the
reservation. A few weeks following the initial real estate
contracts execution, the same grantor entered into a
contract to convey the parcel benefiting from the reserved
easement. The contract purported to transfer a 60-ft-wide
easement across the neighboring, burdened land. The own-
ers of the 60-ft easement attempted to widen a roadway
within their claim, but the court did not allow the widen-
ing.

Replevin is an action available to a burdened landowner
enabling him to maintain control over his 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 re-
plevin involves public dedication of subdivision streets.

In this example, the landowner of a development dedi-
cated the streets in a subdivision. The city of Lawton,
Oklahoma, then annexed them. The owner of the subdi-
vision asked for reimbursement for water and sewer mains
constructed by him. These lines lay within the dedicated
limits of the streets. The city maintained that these instal-
lations 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

1043 Wash. App. 770, 719 P.2d 949 (1986).
" Selected Investments Corporation v. City of Lawton, 304 P.2d 967 (Okla. 1956).

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.
An easement appurtenant will pass to a grantee even if the
transfer deed fails to mention it because of its relationship
with the dominant tract.

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 conveyance 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
property 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
protects his investment is required in most circumstances.

The title report is intended to reveal any information that
may 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
may 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
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 of
the special exceptions listed do not affect the property at
all, the title insurance company will more than likely re-
move those items as exceptions to title for the purpose of
issuing a commitment for title insurance. Of the special
exceptions determined 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 ex-
ceptions that affect the property but are of a general nature,
or those whose location is inadequately defined, will be

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



REAL PROPERTY LAW

5 m ReAL ProperTY Law 83

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 per-
formance of the survey are those established by the Amer-
ican 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 governments and certain quasipublic entities to take pri-
vate property for public use. Appropriation of private land
for road construction, drainage channels, and laying of wa-
ter lines is common. This provides another way of obtaining
access across private land. Normally, this power is reserved
to governments. Many states, however, have adopted leg-
islation 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 con-
stitutions. Easement by necessity requires no additional
compensation other than the amount paid in the convey-
ance 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 be-
cause it is dedication that provides the means of transferring
land from private ownership to public use. Land develop-
ment 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 the burdened landowner from exercising his 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 statute 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
alleging 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 in-
tentions 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. Intentions to dedicate land without supporting evi-
dence 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 responsi-
bility.

Created Boundaries hy Agreement

When it becomes necessary to ascertain a boundary other
than by reference to legal descriptions contained in deeds,
then agreements between parties serve as a basis for estab-
lishing them. Establishing the boundary line in this manner
will not qualify as a conveyance of property. Such an agree-
ment supports the boundary location as intended in the
deed of conveyance.

Boundary line agreements can occur in cases when the
boundary location is ambiguously described in the convey-
ing deed. In these instances, the agreement still does not
result in a conveyance of the land that lies between the
agreed line and the true line. The agreement between par-
ties does, however, establish a new line. The descriptions
of lines set out in this manner carry title up to the agreed
line regardless of their accuracy. The intention of the parties
not to claim ownership according to the true line is con-
sistent with the doctrine of agreed boundaries.

Boundaries by agreement are dependent on finding a
mutual agreement on the boundary location. Boundary
agreements entered into by adjoining owners recognize that
three legal obstacles must be overcome before such agree-
ments 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 legitimate. Protection of the rights of an innocent third
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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 be-
fore 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
specific 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 require-
ment. This period is often equal to that required for adverse
possession.

Created Boundaries hy Acquiescence

Acquiescence is similar to boundaries by agreement, but
this type of ownership is unique because it does not require
proof that the boundary location resulted from an agree-
ment. The justification for this ownership is similar to ad-
verse possession. For this doctrine to be enforceable,
occupation must be visible up to a definite marked line.
Typically, a long time must elapse before ownership by ac-
quiescence exists.

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 ft wide at one end, 7.5 ft wide at the other, and 462
ft long. It represented about 5% of the plaintiff’s 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 ft 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 sections 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 oc-
cupied and used land to this physical barrier. In 1935, a
new owner had a survey made that 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
understandings of recent owners. The court found no evi-
dence of anything but occupation and use of the land up

126 Utah2d 26, 305 P.2d 486 (1957).

to the fence by either of the parties and therefore said ac-
quiescence established the boundary.

As with adverse possession, ownership may be estab-
lished by acquiescence, but a surveyor must only survey
the record lines. Thus, when acquiescence is a possibility,
the surveyors responsibility is to show the evidence thereof
in relation to the record lines.

Created Boundaries hy Estoppel

Estoppel is a legal act resulting in a person being forbidden
by law from speaking against his 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 boundary and causes a neigh-
bor to rely on the representation and therefore incur det-
rimental 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.” Tt is to bar, stop, impede, prevent, or
preclude denial of a certain fact. In the situation of bound-
ary by estoppel, the following example illustrates the prin-
ciple. Should a property owner know that an adjoiner is
making improvements next to or along a line that the par-
ties have falsely considered an actual boundary line, then
estoppel prevents him or her from later claiming a true line
running through the improvements.

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
purchasing it at the sheriff’s sale. The description called for
beginning at a particular corner and running a particular
distance and direction. Dove based his claim on running a
particular 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 sheriffs deed.

On half a 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
corner. He further advised Dove to purchase the land in
question. 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

'3 Caulfield v. Noonan, 229 lowa 955 (1940).
499 Ind. 175 (1884)
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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
conduct of the estopped party. The party claiming the es-
toppel must have no knowledge of facts to the contrary
from those represented by the other party. Finally, because
of the statements and conduct of the estopped party, dam-
age must have occurred to the person claiming estoppel.

As with adverse possession and acquiescence, ownership
may be established by estoppel, but a surveyor must survey
the record lines. Thus, when estoppel is a possibility, the
surveyor’s responsibility 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 de-
velopment.

Liens are a claim on property. They occur because of
some obligation or debt on the part of the owner of the
property. 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 rea-
sons 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
building construction, alterations, and repairs not paid for
can result in the filling of material and labor liens. The
surveyor should note improvements to street and sidewalks
because they too can be a source of liens. Construction of
water and sewer lines is also an indication of possible liens.
Determination 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
creditor. 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 gran-
tor 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
American Congress on Surveying and Mapping jointly de-

veloped and adopted a set of standards for conducting sur-
veys 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. As of the date of this pub-
lication, the current version is dated 1999 (see Technical
Appendix).

The ALTA/ACSM Minimum Standards provide for a na-
tionally defined and accepted set of survey requirements.
Today they are required in conjunction with most real estate
transactions on properties contemplated for development.
As such, the surveyor and other interested parties should
be familiar with them. Additional information regarding
these standards is given 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
probative matter, legally presented at the trial of an issue,
by the act of the parties and through the witnesses, records,
documents, concrete objects, etc., for the purpose of in-
ducing belief in the minds of the court or jury as to their
contention.”” Evidence is not proof but the consideration
of all of it as presented and the deduction reached from it
leads to truth. A preponderance of evidence will prevail in
civil cases. Not all evidence carries the same weight in es-
tablishing proof.

Surveyors should be cognizant of evidentiary laws. If a
surveyor ignores evidentiary considerations, he may find his
work given no weight as evidence in a court proceeding.
For example, courts have ruled that surveys started at mon-
uments not lawfully established, or reestablished, under the
rules of evidence have no probative force. A basic under-
standing of the law of evidence will prove a helpful tool to
the surveyor.

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 sur-
veyor would therefore locate fences that would constitute
indispensable evidence of such enclosure.

Undisputed Evidence

Undisputed evidence is conclusive evidence. The clear con-
tents of a written instrument, such as a deed, remain un-

's Black’s Law Dictionary, rev. 6th ed.
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altered by oral testimony. When trying to prove the location
of a boundary, one considers in high regard those docu-
ments that are a part of the conveyance.

Prima Facie Evidence

Prima facie evidence will stand 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 con-
tradict such evidence.

Additional Types of Evidence

Other classes of evidence consist of primary evidence, sec-
ondary evidence, direct evidence, indirect evidence, partial
evidence and extrinsic evidence, and hearsay evidence. Pri-
mary evidence is original or first-hand 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 position compared to the original document.

Direct evidence supports the existence of a fact without
depending on proof of other facts. The testimony of an
eyewitness 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 per-
missible, its credibility would be a matter for the jury to
decide.

Collecting Evidence

The four forms for gathering evidence are oral testimony,
written 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 doc-
uments. Documents presented as evidence are usually self-
explanatory, but witnesses may give testimony to explain
ambiguities when they exist. The courts place limitations
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
recognizing the truth (universally established, such as a his-

torical 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 stat-
ute 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
surveyor involved in land development. His or her deter-
mination on the location of property lines and corners usu-
ally 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 adherence to the rules governing the law of evidence.

One author has stated that “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 convey-
ances” (Brown and Eldridge, 1967, Sec. 2.19).

WATER LAW

Many facets of water law affect land development. Property
rights and public rights are the predominate factors that
control water management and usage. Navigability distin-
guishes private rights from public rights. Rights vary de-
pending 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 wa-
ter. This management includes surface and subsurface wa-
ter. Some knowledge of water law is necessary before water
resources planning can begin. Failure to consider appro-
priate 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 (vapor, rain, snow, dew,
surface water or groundwater), but no matter the state, it
is water. A property owner’s rights concerning water use
depend on a number of factors, including whether the wa-
ter is atmospheric, surface, or subsurface. 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 of prior appropri-
ations govern this control. When water seeps into the
ground, rules for subsurface flow govern the manner of its
control. Yet another set of laws determines 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
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based the question on flow. To declare water navigable by
statute law, when that water is not navigable in fact, gives
the owner of the water rights due compensation. In most
situations, statute law is more limiting on property rights
than is navigability. In situations such as these, surveyors
and engineers involved in land development should be fa-
miliar with the federal statutory law definition of “navigable
waters.”'°

State laws, as well as federal laws; determine the water
rights of an individual owner. States base their laws on two
basic, 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 basic doctrines to develop many of today’s current
water laws.

Riparian Rights

Riparian owners’ rights include use of the water and en-
compass those rights for the enjoyment and development
of his land. Issues and lawsuits related to riparian rights are
much more common in the western states, where water
resources are more scarce, 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. A littoral owner is
a particular type of riparian owner. A littoral owner is one
that joins 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 only can 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
temperature is higher when returned to the river than when
the water is first removed from the river.

Riparian owners, in most situations, have rights to all
the water necessary for domestic purposes. Upland owners
have this right of use even if it deprives lower riparian own-

616 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 navi-
gable 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, shal-
lows, or rapids, together with such other parts of streams as shall have been au-
thorized by Congress for improvement by the U.S. or shall have been recommended
to Congress for such improvements after investigation under its authority.”

ers of water required for that use. This domestic use in-
cludes 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 reason-
able use rule and the claims of each riparian owner declar-
ing 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.
Temporary interruption in normal flow of riparian waters
usually does not constitute grounds for liability for dam-
ages. The validity of this depends on the circumstances in-
volved 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
further modifies and limits the rights of the riparian owner.

Should the body of water change course gradually, leav-
ing land exposed, the riparian owner gains property rights
to this newly revealed addition. Such a process is accretion
or reliction. The precise definition of the term accretion is
a gradual increase of the land. Soil deposits left by the body
of water adjoining the accredit land cause this increase. Re-
liction is a process that exposes the land previously covered
by water. This exposure occurs by a gradual subsidence of
that water. Boundary lines move with the shifting shoreline.
Avulsion is a term that describes the sudden and abrupt
change in a land formation. This action is 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 upon which
such water exists. The disposal of this water can pose prob-
lems, particularly in land development projects. Under early
legal doctrine, landowners could dispose of unwanted sur-
face water. Such disposal could take place artificially with-
out 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 ma-
jority of the states have modified this rule. These modifi-
cations mean that only reasonable changes can take place,
without liability, in the flow of these surface waters. Under
the modified rule, land developers are 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. Lowerlying owners cannot ob-
struct this flow. The downstream owner may take reason-
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able steps to protect against this flow. Landowners may seek
protection under a modified version of the civil law doc-
trine. Combining this doctrine as modified and the com-
mon enemy rule as modified results in both becoming a
reasonable use doctrine.

The degree of harm inflicted on the downstream owner,
the foreseeable harm, good faith, and cost-benefit factors
furnish the criteria used to judge reasonable use.

Subsurface Waters

These waters include percolating waters, underground
streams, and artisan waters. Under common law, the surface
landowner has the absolute right to extract percolating wa-
ter. This right exists without regard to the impact on ad-
joining owners. Many states modified this law into
reasonable 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 own-
ership of the percolating water to the state. The water is
available 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 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, under-
ground streams, and artisan waters). When a surface owner
pollutes percolating water, he usually incurs liability related
to the manner of his use. If the surface owner uses his land
rationally, he will incur no liability for his actions. This of-
ten holds true even when his or her actions result in injury
to another landowner. They can incur liability if the land
use is reasonable but the use was negligent on their 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 neg-
ligence and unreasonable use of the land. When this situ-
ation occurs, liability exists without fault.

The question of “reasonable” and “negligent” or “unrea-
sonable” obviously can become a matter of hair-splitting.
Complications in interpretation of water law also arise be-
cause of variation 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 courts 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 mod-
ified doctrine that includes “reasonable use.” The case used
for illustration is that of Jones v. OZ-ARK-VAL Poultry Co.,""
where 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 “rea-
sonable use” to a proportionate 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 unrea-
sonable. As with all situations under law, each case involves
circumstances peculiar only to the case at hand. It is not
the intention here to imply that a rule exists for the deter-
mination of reasonable vs. unreasonable. The intention 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 with 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 ex-
tensive planning. The first step in the planning process,
preceding the technical planning, is a market analysis. This
study can be the difference in success or 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 fol-
low as they become necessary for the precise location of
items set out in the planning stage. Most municipalities re-
quire engineering plans before site development can begin.
These plans show street grades, earthwork, storm water
drain lines, sanitary sewers, utilities, and water supply lines.
Also incorporated in these plans are material schedules nec-
essary for the development’s construction.

Planning and designing buildings require the services of
an architect early on 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

17228 Ark. 76 (1957).
18156 Cal. 617, 105 (1909).
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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 reg-
ulations, 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 provides a form of private regulation
also. 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 uncom-
fortable.”*

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 im-
pact on the land, the greater 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 safety and welfare. Particular land use zones
established under zoning ordinances regulate land use.

Ordinances

Ordinances are laws initiated by authority of a local legis-
lative body such as a county board or a city or town coun-
cil. Local governing bodies adopt subdivision ordinances to
provide for a healthy living environment. These ordinances
set up specifications that produce better design of the build-
ing 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 re-
striction. A grantor cannot pass title to rights that he does
not possess, but he or she has the option of disposing of
fewer rights than he or she possesses. When the grantor
chooses to do this, he or she may destroy these rights or
in some cases may retain them for himself or herself.
Clauses in deeds, which place limits on rights, are restrictive

'S Black’s Law Dictionary, rev. 6th ed., s.v. “nuisance.”

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 pro-
fessionals to subdivide it into some smaller parcels. The
surveyor or engineer will map and properly record the sub-
division. 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 resi-
dential 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 incarcer-
ation.

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. One writer, in referencing a local-
ity’s specific subdivision law, states, “any land, or portion
thereof, shown on the last preceding tax rolls as a unit or
as contiguous units which is divided for the purpose of sale,
either immediate or future, by any subdivider, into five or
more parcels within any one year shall be considered to be
a subdivision and requires the filing of a map for the ap-
proval of the planning commission and the legislative body”
(Gallion and Eisner, 1975, p. 266). Subdivision regulations,
however, differ widely among local jurisdictions and sur-
veyors should be well acquainted with these local ordi-
nances.

Subdivision development tends to be thought of as a
relatively new process. Shortly after the Norman Conquest
of 1066, William the Conqueror established a form of sub-
division 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 co-
existence 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 II of
Spain in 1573, are 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 19th century, earlier subdivision and land con-
trols, together with the exploitation of the land by devel-
opers in “get-rich” schemes, led to further regulation
requiring accurate surveys and maps of proposed subdivi-
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sions and regulation, in many states, of street width and
alignment. Before lots could be sold, local officials were
required to verify surveys and maps. Public official review
and approval of public dedication of streets was also re-
quired before lot sales could take place. The public dedi-
cation 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 this Act, and by 1961, nearly
1,000 cities with populations more than 10,000 had de-
veloped 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. Subdi-
vision regulations mandate the laying out of streets and di-
vision of land into blocks and lots. For the process to be
beneficial and orderly, subdivision laws must be enforced
in accordance with their tenor and not interpreted by po-
litical sentiments. While civilization exists, new land devel-
opments 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 dedications
of land for parks, schools, sewage treatment plants, and
other public use, providing a sufficient nexus exists between
the dedications demanded and the impacts caused by the
subdivision.

Many courts have upheld requirements for such dedi-
cations. One city required that 4% of the land development
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 subdivision process differs
greatly between states and between different jurisdictions in
a state. In a recent case, the U.S. Supreme Court has ruled
that a “rough proportionality” must exist between the ex-
action 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 ad-
verse impact on the environment. The State of Vermont has
adopted a new land development law administered by the
Environmental Control Board through seven environmental
district commissions. Developers must obtain permits for
proposed subdivisions from this board. This law is an ex-

% Aunt Hack Ridge Estates Inc. v. Planning Comm., 160 Conn. 109 (1971).
2 Dolan v. Cily of Figard, 114 S. Ct. 2309, 2314 (1994)

ample of the tendency in land development controls to curb
negative environmental impact.

The approval process for subdivisions will vary from one
place to another, but the overall procedure is much the
same.

1. Review and understand the local subdivision ordi-
nance.

2. Survey the land to obtain an accurate description
of the boundaries.

3. Proceed with surveys to locate abutting streets, de-
termine topography and locate special features.

4. Locate any structures and easements existing on
the site.

5. Determine any restrictions imposed on the prop-
erty.

Water lines that serve the subject property should be
located if they exist. State and local requirements for sani-
tation disposal and provision of potable water should be
determined. Information on water table heights, soil con-
ditions, and prevailing wind directions is important. This
information 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 re-
view the local zoning ordinance for other limitations. Sub-
division 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
preparation of such plans. These plans should show the
approximate size and shape of the proposed lots. The pre-
liminary plans include street locations, street grades, and
the method of providing 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 as-
sessment. Cost estimates determine the feasibility of the
proposed development. Sound developments usually de-
pend on investment moneys for home mortgages and de-
velopment 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-
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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
provisions for traffic, parking, and floor space. The type of
center determines the appropriate balance between these
factors.

One can categorize centers by the population that they
serve. Neighborhood centers serve between 7,500 and
20,000 people. 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 depart-
ment 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.

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 def-
inite 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 for all industry.

These parks offer benefits to industry and communities.
Industrial parks can relieve industry of legal problems stem-
ming from zoning. The site will offer utilities and other
services, and therefore the industry will encounter no prob-
lems from local government in securing such services. Of-
ten there is a significant reduction in site development cost
to the industry that locates within such a park. Other ben-
eficial factors available to industries that locate near each
other include security, eating facilities, and clubs for em-
ployees.

Industrial parks, as is true of most subdivisions, must
have a set of protective restrictions. These occur in 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, park-
ing, building, and construction types.

The communities that house industrial parks reap ben-
efits from the diversification of the local economy. Benefits
that come with successful industrial parks include a broader

tax base, more income into the community, and a general
stimulus to the area.

City-County Planning and Zoning

City and county planning processes are as old as the gov-
erning bodies themselves, but zoning processes are of 20th
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 plan-
ning is forecasting and forecasting is most difficult. In the
past, forecasts have tended to underestimate growth in our
cities. This has created many of the problems that one sees
today. It has also made solutions to others difficult and
more costly to solve. At the root of city and county planning
is the plan for an adequate transportation system, and as
this system becomes more complex our planning process
must become more comprehensive. Good planning will
meet the demands and problems of the present.

One objective of the planning process includes increas-
ing economic efficiency by coordinating the size and loca-
tion of physical facilities with projected future needs.
Planning should provide an overall design for urban expan-
sion that will be aesthetically pleasing and retain 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 will enhance the rela-
tionship of 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 those controls.?? Planning and zoning com-
missions exert control over subdivisions and other land use
areas surrounding cities. The land developer has the op-
portunity to produce well-planned land developments.
However, he will need 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 nec-
essary to protect the health and safety of the public. Such
zoning prevents overcrowding, establishes appropriate san-
itary regulations, provides for a more efficient transporta-
tion system, and protects quiet residential areas. For
example, zoning lessens the danger of fires by banning fac-
tories from residential districts.

Zoning ordinances were simplistic in the beginning. Di-
vision of a city into three zones, residential, commercial,
and manufacturing, was usual. Trends in zoning are evo-
lutionary, and modern ordinances create more classifica-
tions. Residential districts are no longer exclusive to
single-family dwellings but provide for multifamily as well.

2 Warth v. Seldin, 422 US 490 (1975).
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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.
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 are impermissible if the result renders land econom-
ically useless. Variances in ordinances allow flexibility and
prevent hardship on landowners of particular tracts. This is
true for tracts that can be shown unsuitable for a certain
zone. Ordinances also provide for nonconforming uses.
These 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 reg-
ulates 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 struc-
ture. Applications must accompany plans and specifica-
tions. 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 sec-
tion on use of law libraries should provide a foundation for
the reader 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 non-legal professionals
as a basis for providing legal opinions or legal analysis, or
as encouragement to engage in the unauthorized practice
of law. Further, this chapter is a supplement to Chapter 1,
“Boundary Surveys for Land Development.”

Real property and the law controlling and protecting the
individuals rights in that property are at the root of our
democratic way of life. Under our system, classification of
rights of ownership and defining the limits of that owner-
ship as these limits relate to the classification provide order
and structure to real property ownership. Instruments such
as deeds provide proof of rights held in property. Additional
rights that guarantee full usage of property include ease-
ments, water rights, and other items. These provide for
greater enjoyment of land ownership. All these topics be-

come vitally important under our system of laws and hold-
ing of real property.

Orderly progress in land development rests on the sys-
tem 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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PART II.B SITE ANALYSIS AND SITE SELECTION

CHAPTER 6

ENGINEERING FEASIBILITY

William Fissel, PE.

INTRODUCTION

Development projects often begin with the developer or
landowners approaching the land design team with a plat
showing a piece of property, asking, “What can 1 do with
it?” Others ask, “I would like to develop this for a specific
use . . . can [?” The answers to those questions require more
than a five-minute office consultation to check the prop-
erty’s zoning. The experienced consultant must recognize
the unspoken parts of those questions that are perhaps
more indicative of the level of investigation and commit-
ment required. “Can | make a profit?” “Is the expense and
effort worth the return?” “Can I complete the development
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?” These are the questions that a developer needs an-
swered. To answer them requires extensive evaluation of all
of the components, participants, and dynamics of land de-
velopment that impact on 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 authorized and profit will be realized. In addition, be-
cause the design, processing, and construction period can
take several years, even a well-conceived project may find
no buyers. Economic and demographic forces keep chang-
ing, while the development 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,
usually a competitor. In periods of tight money supply and
slow economic growth, the decision to purchase must be
well reasoned. The developer must be assured that the in-
vestment will provide economic return. This is particularly
true if rising land prices have not abated, despite weakness
in the real estate market. The developer must base the com-
mitment of resources to purchase land on a determination
that the land will have future value and use.

The engineering feasibility study identifies problems
likely to be encountered in planning, government review,
and construction, as well as potential uses for the land.

Land development can be a risky business. It is this en-
gineering feasibility study that serves to help a developer
find the answers to basic questions to minimize the risk.
Such questions include:

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

B What regulations apply?

B What are the costs involved to conform the infra-
structure to the envisioned development?

B What is the timing of the design and approval pro-
cesses?

An initial engineering feasibility study should be organ-
ized to assist the developer in obtaining answers to such
land related issues before the land is purchased. This study
can take place either prior before negotiations with a land-
owner or during a purchase contract option period. If the
study suggests that an unfavorable price has been asked for
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the property, 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 thorough investigation can lead to costly mistakes and, in
some cases, expensive lawsuits. At their first meeting, the
consultant should advise the developer of the importance
of performing an engineering feasibility study as part of
their scope of service agreement.

To perform such studies, one must understand the util-
ity, 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 characteristics 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 the stability of
investment made in it. Economic characteristics include its
scarcity, with no more land being created and with unused
land in particular locations in increasingly short supply. The
nature of improvements affects not only the value of the land,
but that of adjoining land as well. Land represents a per-
manence of investment. While certain improvements can be
destroyed, the public infrastructure usually remains that in-
vestment is characterized as long-term and stable. Perhaps
most important are the public’s area preferences to location,
which result in similar structures being valued differently
in alternative locations (Galaty et al., 1988, p. 21).

Physical constraints and opportunities of the site need
to be identified and quantified to assist the developer in
evaluation of the property. In addition to these inherent
characteristics are those that affect its physical adaptability
to certain uses. For example, consider two parcels of wa-
terfront property, one flat, the other steep. The likelihood
that the latter can be used for maritime purpose is limited.
In addition, practical limitations on the mobility of humans,
automobiles, machinery, and equipment affect convenience
and ease of certain uses, especially when coupled with cli-
matic 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 ren-
dered 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 may not only be a hindrance to occu-
pants, it may prove a market deterrent as well. In many
instances, the law requires that access by people in wheel-
chairs must be considered. Graded slopes must safely ac-
commodate maintenance equipment, such as mowers.
While site grading during construction attempts to elimi-

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

Lastly, the value of land is affected by government reg-
ulations 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
constrained by environmental factors. As a consequence,
site development may not provide sufficient yield to return
a profit. The cost and timing of securing development ap-
proval or complying with local, state, and federal regula-
tions may be so severe as to detract from a tract’s value as
a development site. Changes in development regulations
also affect parcel value.

Land developers who routinely operate in most com-
munities already are very familiar with the land develop-
ment 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 motivation of area leaders. Yet most developers
engage consultants during the acquisition feasibility option
phase because of the need to assemble information pre-
pared by unbiased professionals. Even if it is feasible to
employ a large full-time staff of development specialists,
their judgment might be considered prejudicial in negoti-
ations with property owners. In addition, the consultant
brings the benefit of the experience gained in working with
many clients and projects. This cumulative knowledge
about the process is valuable to even the sophisticated de-
veloper.

In some instances, multiple sites are available to the de-
veloper. Each site might have some unique element, loca-
tion, topography, zoning, access, or infrastructure that
separates it from other sites. If there are several sites, a site
selection study needs to be performed to evaluate the dif-
ferent aspects of the site to determine which site is the best
for the developer and his program.

In cases where rezoning is inevitable, political and legal
issues will have to be addressed. The developer should re-
tain an attorney familiar with zoning for these purposes. In
these instances, the consultant should refrain from offering
legal advice for which he or she is not licensed. The con-
sultant may act as technical advisor to the attorney and
developer. However, unless the consultant is extremely ex-
perienced with local regulations, he or she rarely becomes
involved in the details of the zoning laws. It is important
to note, though, that the land design team will become
involved with the interpretation 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 design required for the prepara-
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tion of construction documents. It explains their purpose
and utility to both the developer and government agencies
and includes discussion of the steps involved and resources
needed to perform the analysis. Not all of these studies are
performed by the developer’s principal consultant, although
they must understand the information in the study and im-
plications for planning and design. However, the land de-
sign team should be involved at the earliest possible time
to coordinate the activities of professionals in other disci-
plines.

ENGINEERING FEASIBILITY STUDY'

The engineering feasibility study is a critical step in the
development process and ideally is performed before the
actual purchase of land. The information produced by this
study is needed in assessing a potential development site’s
constraints and opportunities. The results are used to eval-
uate physical, environmental, regulatory, or other con-
straints 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 development potential. Un-
educated assumptions about development potential fre-
quently 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. The undetected
presence of flood plains, underground utilities, and other
constraints such as hazardous waste sites, contaminated
soils or groundwater, or underground storage tanks could
subject the owner to expensive cleanup operations or liti-
gation under federal laws.

The developer will use information from these prelimi-
nary studies to procure loans and to present to other in-
dividuals engaged in making project-related decisions. For
this reason, the acquisition/feasibility study should be com-
pleted before the actual purchase of the land. The developer
should insist on having a study period established as a con-
tingency 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 con-
cerns of the developer. The study is performed with devel-
oper’s funds. If the developer elects not to purchase the
land, this is money that will not be recouped from the pro-
ject. For this reason, it is to the developer’s benefit to incur
as little expense as possible at this early stage. Some pur-
chases may be contingent on whether a rezoning or other
application (such as special exception, variance, or subdi-
vision) is approved. Others may hinge on whether a mini-
mum number of buildable lots can be obtained. It should
be emphasized that where there is a clear intent to rezone

" An example of an engineering feasibility study report appears at the end of this
chapter. The reader is referred to this report to get an idea of the types of graphics
and information discussed throughout this chapter.

a parcel, land purchase contracts under consideration by
the developer 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 con-
tract.

Because the seller wants to both obtain maximum price
for his land and sell the land in a reasonable amount of
time, the study period specified in the contract may only
be on the order of months. The buyer may be able to ne-
gotiate 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 purchase offering may be needed to extend the
buyers purchase option period. Because of the financial
risk, the client needs accurate information in short period
of time. The decision to exercise a purchase option will be
based on the information in the analysis/assessment study.

Most experienced developers will know the lowest value
of a cost per unit that renders the project uneconomical. In
practice, the developer may study several alternative uses
based on the information compiled during the assessment
period. This helps determine what uses are economically
feasible or whether the land development project can be
profitable. Yield studies may also be performed in conjunc-
tion with each feasibility study. Depending on the skill of
the people involved, a poor site may be made profitable. In
some heavily developed areas, there may be few options
among alternative tracts of land. Land often was bypassed
during earlier stages of a community’s urbanization because
it had characteristics that made it less suitable for devel-
opment. However, as years passed, surrounding properties
and areas more distant from urban centers were developed.
Many of the bypassed sites have 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 environmental
features can be compensated for by greater yield and prices
now prevalent in its market.

Scope and Process of the Study

The study must be well organized and 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
complexity of the proposal. Any biases or opinions by the
author should be included only at the request of the client
and stated as such. The document will serve as evidence
should any discrepancies arise or if lawsuits are filed as a
result of claims for incorrect information.

The intent of the study is to identify development con-
straints along with options available to minimize those con-
straints. The study does not always specify preferred
solutions. Those will be addressed later, if and when the
developer considers the site to be suitable for development.
Some site constraints, when recognized early in the process,
can be accommodated by the plans and used to the advan-
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tage of the site and developer. The consultant can devise
ways to modify the constraints into amenities or to some
other advantage.

In one project, a wetland area was initially perceived as
a major constraint. However, the constraint was turned into
an opportunity by incorporating 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 most developments that impinged
on the wetland area, incorporating it as an amenity helped
to convince the agencies to approve the overall project.

The study approach varies with the developers inten-
tions and preconceptions and circumstances related to the
property. If the developer knows exactly what land use will
be constructed on the tract of land and the zoning is com-
patible 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 considers
the ultimate density in the context of the property’ existing
and master-planned zoning, the existing infrastructure, and
public facilities. The developer may wish to consider several
options; the consultant may need to perform several feasi-
bility studies if there is a significant variation in land use
permitted by the possible zoning.

The results of the study will provide information to the
developer as an aid in deciding the most appropriate course
of action. It will also be used to determine whether the site
warrants further analysis. If the problems associated with
the site appear too difficult and expensive, the project will
be abandoned or the price of the land will be adjusted.
Frequently, the client will require a cost estimate for the
construction of certain items in the study, such as utilities
and road improvements. Additionally, unusual or extraor-
dinary costs will be identified and estimated. This will help
in assessing the economic evaluation of the site. While the
study is not intended to offer solutions to site problems,
the feasibility study will present the problems to be ex-
pected if the site is developed. A properly executed and
documented study is an invaluable resource in preparing
for subsequent phases. Items identified in the feasibility
study will help in the layout of the site, including roads,
developable areas, and open space areas. Off-site require-
ments must also be considered, such as easements or utility
extensions that will affect site development. The decision to
proceed will be based on information revealed in the en-
gineering feasibility report.

Required Information

The engineering feasibility study requires a comprehensive
collection of all information that could affect the site and
its development. This includes information about its legal
condition, such as easements, land rights and other prop-
erty encumbrances, its physical condition, such as topog-
raphy, soils, utilities, drainage, external influences created
by neighboring properties and uses, and regulatory con-

cerns. Such items have a significant impact on how the land
is developed and how successful the project will be. For
purposes of this section, the research and analysis associ-
ated with an engineering feasibility study are categorized
into three types of information:

1. Legal condition of the site
2. Physical condition of the site
3. Regulatory concerns of the site

Legal. Title investigation must be performed by an attor-
ney or land 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
must be reviewed in order to determine constraints of the
site:

B Land ownership records, including property de-
scription (using metes and bounds or government
survey method). Do these match the scope of the project?
Will land be excluded from the project and do subdivision
regulations allow such an exclusion? Is the property contig-
uous or are there portions of the property separated by
rights-of-way or other properties?

B Chain of title traced back to creation of tract
boundaries or 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. However,
the purpose of the land design team’s analysis is to de-
termine the applicability of local development regula-
tions. 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 ex-
isting owner?

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 to advantage; can the lots be developed and
sold? What are developer’s responsibilities concerning plat-
ted public improvements, such as streets and storm drain-
age? What other requirements would apply? Identify local
procedures for street or plat vacation.

B Records of easements appurtenant (usually provid-
ing access to or through the property or adjoining
properties) and in gross (usually energy or communica-
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tions transmission lines), showing purpose and holder B Encroachments from structures on adjoining prop-
of the easement. What rights are accorded the holder and erties
what limitations are placed on the developer’s use of the

B Presence of landlocked parcels and other properties
easement? Can easements be abandoned or relocated? P prop

adjoining the subject property. These may require ex-
Physical. The research and review of the site physical at- tensions of roads and utilities as part of a development
tributes and constraints include the site location, access, plan (see Figure 6.1).
topography, drainage, vegetation, soils, and utilities. The
following information must be assembled and reviewed to
determine the physical constraints and opportunities of the

B Public road frontage and property access informa-
tion. Who is responsible for maintenance and repairs of
frontage and access roads? Is the property’s frontage on a

ste: public road sufficient for gaining proper access to the fu-
m  Configuration and area from tax maps and tax re- ture development? If there is no frontage, are access rights
cords. Is this mapping, site area, and ownership of way to public roads of sufficiently short length and ade-
information consistent with the title information? quate width to accommodate local street requirements.

These standards include width, grade, drainage, and maxi-

B Existing structures, paved areas, fences, walls , .
8 P ’ ’ mum cul-de-sac length. Is their sufficient room for con-

B Adjacent properties, including information on own- struction equipment to maneuver? If not, can additional
ership zoning, land uses, and their proximity to prop- land or access be acquired? Will there be adequate sight
erty boundaries distance at proposed entrances, as well as vertical and hor-
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izontal 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, site distance at hills and
curves, sidewalks, curb and gutter, and drainage swale
information. Indicate conditions that may hamper flex-
ibility in site design. For example, requirements for
minimum spacing between intersections on the abut-
ting roadway may limit potential entry points to the
development. Large trees at the edge of pavement may
prevent widening or draw public opposition. Will any
existing streets or rights of way require abandonment or
vacation?

B Highway noise influences:

O Will existing and proposed highways in the vicinity
of the site generate highway noise that should be miti-
gated?

B Site topography:

O In performing a topographic analysis, identify
streams, swales, ridges, and similar landforms and
features. Identify steep slopes, where grading may
be expensive or prohibited (greater than 15% and
25%), excessively flat areas (less than 2%) where
storm and sanitary sewer drainage may be difficult
or expensive to achieve. Show incremental break-
down of intermediate slopes to assist in plan layout.
(See report at end of chapter for topographic analy-
sis.)

B Storm drainage:

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

O Description of on-site drainage patterns

O Location or plans for regional stormwater man-
agement facilities; timing of public improvements

O Existing floodplains from local jurisdiction,
United States Geological Survey (USGS)/Federal
Emergency Management Agency (FEMA) reports

O Potential for flood plain when stream is present.
Small streams and swales not flowing continuously
throughout the year may still need to be analyzed
for their flood capacity.

O Probable locations and sizes of culvert and out-
fall improvements due to increased runoff from de-
velopment

O Downstream problems with drainage; known
complaints

O Requirements for detention and retention ponds
for stormwater management

O Adequate outfall (easements) and ownership of
existing structures

O Location, size, depth, and condition of existing
pipes

O Requirements for non-point pollution control
and best management practices (BMPs)

O Overland relief constraints from downstream
properties and potential overland relief constraints
of the subject site to upstream properties

O Location of wetlands and other sensitive envi-
ronmental areas (from National Wetlands Inventory
maps) or other mapping

B Vegetation:

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

B Soils information, including types and characteris-
tics:

O This information may include bearing strength,
stability, shrink/swell potential, perched water table,
presence of naturally occurring asbestos, radon po-
tential, suitability with regard to building founda-
tions, culverts, utility trenching, and erodibility.
Consider soil percolation characteristics; do soils indi-
cate the need for extensive earth movement and place-
ment of engineered foundations on compacted fills?
Where soils of questionable suitability are identified,
the consultant should recommend that further in-
vestigation and testing be performed by a geologist
or other expert.

B Sanitary sewer information, including:
O Agency with ownership and approval authority

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

O Location, size, depth of, and distance to existing
lines

O 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

O If not on-site or adjacent, the distance to appro-
priate connections, means of access, need for ease-
ments
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O Responsibility for extension and improvements
and current timing of public improvements; poten-
tial for reimbursement from public or private funds,
such as other developers

O Gravity vs. pumped vs. on-site package treat-
ment plant

O Interference of system construction with other
utilities/features

O Pro-rate shares/assessment fees

O 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

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

B Water distribution for service and fire flows, in-
cluding:

O Agency with ownership and approval authority

O  Size, location, depth of, and distance to existing
water mains, means of access and need for ease-
ments. Are off-site easements required to extend ser-
vice?

O  Water quality, quantity, pressure, and necessary
corrective measures.

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

O Requirements for fire hydrants; water supply
and distribution requirements for fire flow

O 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

O On-site well information, including depth to wa-
ter table, groundwater quantity, water quality, plan,
impact on project density, proximity to dwellings
and septic systems, and other ordinance require-
ments. Test wells may be required.

pane), cable, telephone, and fiberoptic. Are there
competing companies serving the same area? If so, are
rate structures and builder incentives comparable?

O Current and projected levels of service. Are im-
provements budgeted, is timing compatible with project?
Can timing be advanced?

O Responsibility for design, upgrade, connection

O Consideration for required easements. Who will
obtain?

O Connection fees; when must they be paid?

O Electric, telephone, and cable undergrounding
requirements, on-site, adjacent, and off-site respon-
sibilities and contributions

O Information regarding the provision of trash re-
moval and street disposal, street cleaning, snow
plowing, and similar services. Are services public or
private; 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?

O Location, proximity, and planned improvements
of elementary and secondary schools, means of ac-
cess (pedestrian, school bus, and public transit). Do
sidewalks or trails exist between site and schools; will
interior sidewalks be required in the development? Are
there school impact fees?

O Requirements and responsibility for installation
and maintenance of streetlights

B Other aspects of the site such as the following
should be investigated:

O Availability, proximity, and planned improve-
ments of emergency services, such as police, fire,
and rescue

O  Aircraft flight patterns and noise contours. (See
section on Noise Abatement in Chapter 5, Environ-
mental Considerations for aircraft noise contour

map.)

O Unusual on-site and adjacent features, such as
cemeteries, railroads, and historic properties

O Earthquake potential, prevailing weather pat-
terns, and solar exposure that could affect project
design

O Research into previous uses, needed to deter-

mine possible underground structures or contami-
nating conditions.

B Information concerning other public or private util-
ities and services that are essential components of the

development: Regulatory. Regulatory information must be included in

an engineering feasibility analysis in order to identify the
appropriate processes to allow the proposed development.

O Service options for energy and communications
utilities, such as electric, gas (natural or liquid pro-
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These processes will influence the timing, cost, and extent
of community and public involvement in the development
process. The following aspects of an engineering feasibility
study will aid the developer in the assessment of the reg-
ulatory aspects of a proposed project.

B Planning, zoning and related development informa-
tion:

O Relevant comprehensive plan and zoning maps
and texts. These include growth management ordi-
nances, such as adequate public facilities ordi-
nances, impact fees, and other construction
limitations, such as annual building permit caps. In-
clude information on miscellaneous fees, such as fil-
ing and processing, recreation, drainage, etc. When
must fees be paid, improvements installed?

O Current property zoning, proposed zoning, in-
cluding uses permitted by right and those requiring
special exception. Describe the purpose of the zon-
ing district. Do zoning boundaries divide the subject
property? What is the relationship of zoning district
boundaries to the subject property?

O Requirements for zoning overlay or special dis-
tricts. Examples of such districts include highway

corridor, historic, transit area, central business dis-
trict, transfer of development rights, resource pro-

tection or conservation areas.

O Comprehensive plan recommendations peculiar
to the site, e.g., density or allowable land use. Does
the current comprehensive plan show any roadway im-
provements that will impact the site?

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

O Proposed or pending changes in comprehensive
plans or development regulations likely to be
adopted within the projects life span. What signifi-
cant impacts will these changes on the property’s use or
yield? Will the change increase the time it takes to se-
cure construction authorization or expose the project to
additional public hearings or government agencies’ re-
view?

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

O Development history of the property, including
records of previous submissions for rezoning, spe-
cial exception, subdivision, or building permits

O The likelihood of citizen opposition and delays
associated with the development process. The expe-
rience of the land design team is particularly valua-
ble here. Familiarity with local issues and past
encounters with civic groups can help the develop-
ment team prepare for future conflicts.

O Subdivision and other ordinance regulations pe-
culiar to the site, such as environmental protection
and dedication, tree preservation, or planting. Can
private streets be utilized? Will there be any assessment
by any local or state agency for road construction? Are
there requirements for adjoining property ownets to
contribute to the cost of constructing streets to service
their properties?

The land design team prepares base maps of the subject
property in a level of detail and accuracy commensurate
with the time and budget. The most common map scale to
use is 1” = 100" or 200’, although for smaller properties
1" = 50" may be more suitable. The selected scale should
be suitable to show sufficient detail. For many projects the
1" = 100" to 1” = 200" 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 and shows property boundaries with dimensions and
intersecting property lines from adjoining parcels. Adjoin-
ing roadways and scaled locations of all other physical fea-
tures identified in the information survey are also shown.
These will be verified and information expanded in the next
step of the assessment study, the site visit.

Based on the information just discussed, a checklist such
as that shown in Figure 4.2 can be created to facilitate the
feasible 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 eliminate much of the need for orig-
inal research and testing. Throughout the study phase,
sources must be documented with particular care, whether
the source is available 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 in-
clude published tax maps of the community, which depict
property boundaries, land area, and landowners, along with
references to recorded subdivision plats and deeds. An of-
fice of land records, court clerk, or similar agency maintains
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PROJECT NAME:

DATE:

TAX MAP REF:

I Administrative Checklist

subject or nearby sites.

C. Site Visit

offsite.

=S 00NV s W

A. Check files to determine existence of current or previous studies for

B. Obtain pertinent plans for existing or proposed developments in vicinity of
site. This also applies to proposed public improvement projects which
may affect subject site’s development.

1. Vegetation, tree coverage, and any unusual conditions found on
site.
2. Onsite steams and adequacy of outfall channels both onsite and

Note culverts (type and size) along outfall.

Note existing utilities onsite and adjacent to site.

General topography and soil conditions, including rock outcrops.
Check site distance of road frontage.

Note existing structures onsite and proximate to the site.

Note size and condition of roadways.

. Note indicators of potential wetland areas.

0.  Note indicators of environmental contamination.

1. Note current construction activity on or near the site.

IL Written Feasibility Study Checklist

A Legal
1. Land ownership records (tax records).
2. Title information and easements.
3. Deed conditions and covenants.
4. Subdivision history.
B. Physical
1. Location, type, and condition of existing structures, paved areas,
fences, and walls.
2. Adjacent property ownership, land use, encroachments, access and
other potential impacts.
3. Public road frontage, sight distance, access constraints, noise
impacts.

DATE DUE:

FIGURE 6.2 Checklist for acquisition/feasibility study.

copies of deeds, subdivision plats, and similar records re-
lating to property ownership.

The local planning, public works, building, or transpor-
tation department often maintains aerial photos of the com-
munity taken at various intervals. These provide both
historic reference and indications of recent or current use.
These photographs often are printed in conjunction with

tax maps of the community. Many municipalities have in-
corporated geographic information systems (GIS). Conse-
quently, property and infrastructure information may be
accessible electronically with the proper (computer hard-
ware) software systems.

Some communities provide topographic maps of the
community based on aerial photography. Otherwise, these
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No

10.

Site topography, steep slopes, flat areas.

Drainage basin and watershed impacts. Onsite drainage patterns,
existing water bodies, floodplains, outfall conditions, downstream
drainage problems, stormwater management requirements,
overland relief constraints, potential wetland areas.

Location, type, and condition of vegetation.

Soil information from existing records and other pertinent studies.
Sanitary sewer information including sewershed, location and size
of existing lines, condition of existing facilities, capacity of
existing facilities, extent of improvements necessary to connect to
existing facilities, potential conflicts with other utilities, pro rata
assessments, onsite disposal options.

Water information including size & location of existing lines,
pressure in existing lines, fire flow requirements, condition of
existing lines, extent of improvements necessary to connect to
existing facilities, potential conflicts with other utilities, pro rata
assessments, onsite water supply options.

Natural gas, electric, telephone, fiberoptic review including

franchise, availability, and proximity to site.

11. Other impacts such as trash removal, location of schools, street
light requirements, emergency service proximity, aircraft noise
impacts, onsite cemeteries, historic aspects, endangered species,
prevailing winds and solar exposure, potential environmental

contamination.
Regulatory
1. Zoning requirements.
2. Master plan/comprehensive plan recommendations.
3. Proposed or pending changes to the ordinances.
4. Grandfathering or vesting rights.
5. Development history of the site.
6. Local development issues and concerns.
7. Subdivision regulations.
8. Development process and timing.
FIGURE 6.2 (Continued) Checklist for acquisition/feasibility study.

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 com-
munities, the local soil conservation district or state natural
resources agency publishes soil maps and related informa-
tion.

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-
ments or on microfilm or similar medium. Most are
available 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 of-
ten provide useful information concerning the experiences
of previous developers. The development consultant’s own

in-house records of its previous and ongoing projects near
the development may contain recent studies or more cur-
rent information than 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 utility to
the consultant team. In addition to USGS and FEMA, these
include U.S. Fish and Wildlife Service, Army Corps of En-
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gineers, Environmental Protection Agency, and Soil Conser-
vation Service.

The level of detail of the study depends on client re-
quirements. Typically, a preliminary yield study will accom-
pany the feasibility study in order to obtain an idea of the
density that can be expected. The level of detail available
on existing maps and records usually is sufficient for feas-
ibility studies. These maps are generally available in a wide
variety of scales, often ranging from 1”7 = 100’ to 1" =
2000'. Contour maps with contour interval of 5 to 10 ft
are readily available and acceptable, except perhaps in very
flat areas, where a closer interval may be desirable.

Site Inspection

One of the most important elements of the feasibility study
is the site inspection. Much of the information contained
in printed maps often is outdated, reflecting only property
conditions at a specific date in the past. Physical conditions
change constantly through the action of both man and na-
ture, and maps may not accurately represent the actual field
conditions. In addition, contours and other information
normally shown on aerial topographic maps may be un-
clear. 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 that 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. These 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 in-
formation collected elsewhere. The person visiting the site
is looking for obvious contradictions with recorded infor-
mation, as well as evidence that implies conditions not pre-
viously 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. A base map should be pre-
pared as a composite of the information previously dis-
cussed, at a scale that can be conveniently used in the field.
A clipboard, writing paper, tape measures, scales, water-
proof pens and markers, and plastic bags for collecting
specimens should be among the equipment brought to the
sight. Field binoculars may also be useful; a camera, pos-
sibly a video camera, and tape recorder are particularly use-
ful for recording observations.

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. Unexpected visits may be unwel-
come by occupants, who may not even be aware that the

property is being sold. Ask that dogs and other animals on
the site be penned, if possible, as a protective measure.

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. One of the purposes of the field inspection is to
determine the site’s response to rain and runoff. Therefore,
it is advisable to schedule at least one visit to the site 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 at the site, the consultant should drive the
boundaries 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 reference 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 map, note and verify those areas that are impor-
tant to the development of the site, as either problems or
opportunities. Outline the apparent boundaries between
different topographical and geological conditions, such as
between improved and unimproved areas, stable and un-
stable slope areas, wetlands and dry ground, wooded areas
and open fields. Visualize property boundaries, particularly
in locations where topography or other circumstances ap-
pear to create difficulties during development. Depending
on the relationship between the site boundaries and topog-
raphy, construction in these areas may necessitate the ac-
quisition of easements for drainage or equipment access
across adjoining properties. Retaining walls may be neces-
sary 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 below:

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

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

ing 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, again, try-
ing 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, wet and soggy
areas, noting types of vegetation, areas of matted
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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 orna-
mental landscape materials that may be preserved, ei-
ther in place or transplanted for subsequent reuse in
the development

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

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

B Areas of steep slopes, noting vegetative cover

B Evidence and sources of erosion and slope instabil-
ity, such as leaning trees, poles, fences, broken pave-
ment at top of slope, softness at toe of slope, sharp
vertical drops suggesting landslides and other signs of
previous slope movement, exposed soil colors

B [ocations 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, access points to the edge of water. Ob-
serve conditions and uses of adjoining and opposing
shorelines, maritime activity, information concerning
water quality, depth, and bottom configuration.

B Rock outcroppings, which may create problems in
site excavation for roads, utility trenching, well and
septic system suitability and foundations. Consider
their possible use as aesthetic features and points of in-
terest to enhance the development’s market appeal. It
may be possible to stockpile stone and rock for subse-
quent use in erosion and sediment control or for land-
scape material.

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

B [ocation, use, and structural condition of build-
ings, paved areas, abandoned wells and other man-
made features on the site, whether or not they are to
be preserved; evidence of flood damage, earth settle-
ment and movement in walls and foundations

B Evidence of cemeteries, gravesites, burial grounds,
archaeological and historic sites, battlefields, old foun-

dations, and other unusual or unexpected existing or
prior land uses on-site that could limit development
potential, incite community opposition, or delay pro-
ject approval

B Evidence of trespass and community use of the

property, such as footpaths, dirt bike trails, picnic ar-
eas, and sports fields, which may be an indication of
potential 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, 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 nearby industry, highways,
railroad crossings, racetracks, hospitals, fire and rescue
stations, schools, commercial areas, airports, landfills,
sewer lines or sewage treatment plants. These could af-
fect the site’s value or market appeal. Prevailing winds
should be considered in evaluating their impact. Noise
walls, landscape barriers, or special construction tech-
niques and materials may be employed to mitigate po-
tential nuisance. Evidence of significant trash, debris,
chemical or oil dumping, burial and storage. Evidence
of unusual odors that may suggest natural decay, sensi-
tive environmental 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, in-
cluding paving and shoulder stability and widths,
roadside swales, curbs and gutters, 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. Isolated areas with poor vegetation in con-
trast to their surroundings may be indicative of
subsurface materials.

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

Depending on size and scope of the project, several in-

dividuals may be required to walk the site. In addition, it
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may be necessary to revisit the site with other professionals
whose expertise is indicated by the findings or local re-
quirements. Further analysis may be required where prelim-
inary 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 signif-
icant 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 photo-

graphed. As in all photography, lighting and shadows are
important to adding dimension. Photographs serve as val-
uable reminders when the site analysis is studied back in
the office. In addition, photographs assist other members
of the development team who were not present in the field.
Videotaping the site visit also provides a useful reference,
allowing for more interactive commentary about site fea-
tures and provides a clear record of site conditions prior to
development. This is useful for comparison to conditions
during and after construction if legal or procedural conflicts
arise. Figure 6.3 shows how site photographs can be refer-
enced 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

84-P-065
(2.580/v)
8

Refuse Site
Refuse Site
Refuse Site
Refuse Site
Refuse Site
Refuse Site
Refuse Site

1 - Food and Beverage Containers, Wrappers
2 - Plastic Trash Cans, Styrofoam Cooler

3 - Food and Beverage Cans, Wrappers

4 - Plastic Bags, Plastic Containers

5 - Plastic Container

6 - Plastic Containers

7 - Bricks, Limbs, and Lumber

Refuse Site 8 - Wooden Cart

(|| Refuse Site 9 - Rusted Metal Farm Equipment

7% SRR

Q Refuse Site 10 - Wooden Fencing, Limbs
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FicuRE 6.3 Site photographs cross-referenced with their locations on a map often help others assess potential constraints or liabilities.
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)

FIGURE 6.3
(c) Refuse site #9.

(Continued) (a) Refuse site #5. (b) Refuse site #7.

should transfer information to a clean base map, which will
be used to report 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 in-

clude floodplain areas, unstable or erodible soils or soils of
poor bearing capacity, steep slopes, and wetlands and other
environmentally sensitive areas that local state and federal
regulations accord special treatment. Area measurements of
these encumbrances are recorded both on 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 these are not required, the consultant should be familiar
with expectations of consumers and community residents.
The map should note dedications and reservations that the
governing body will require in conjunction with develop-
ment. Connections and required improvements to public
utilities should also be indicated. The map should provide
notations concerning site setback and buffer requirements
along property 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 are also compiled in report form. The report
must be well organized to present each category of infor-
mation studied by the consultant. Sources of information
should be clearly stated, including public officials who have
been interviewed during the feasibility study. The consult-
ant should attach copies of comprehensive plan map 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 informa-
tion should be noted. Any opinions of the consultant in-
cluded in the report should be clearly identified as such.
In addition, the reports findings should be qualified as be-
ing preliminary only, withholding any guarantees about po-
tential 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 applica-
bility to subsequent projects should be firmly established.
The report will likely serve as a reference document in fur-
ther negotiations with the landowner and lender. If the de-
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veloper concludes that development is feasible, the
documentation is useful for those engaged to perform sub-
sequent analysis and design. In addition, the report serves
as documentation of the consultant’s findings, useful in case
of subsequent claims of error or omission.

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 dynamics of the real estate marketplace and the
competitive nature of the land development industry. De-
cisions to move ahead must be made quickly during short
purchase option periods in order to take advantage of fa-
vorable land prices or other conditions. Monetary con-
straints are always a factor in land development, where
financial gain is likely to be several years off and cost con-
tainment always an essential consideration. The studies de-
scribed represent 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 a engineering feasibility study.
Such an approach would typically include the essential fac-
tors that relate to a parcel of land. These could include:

®  Identification of proper zoning or the ability to
rezone

B [ocation and adequacy of utilities and essential ser-
vices

B Access

B Topography, soils, environmental and sensitive fea-
tures, defining the usable area

B Site visit

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

Yield Study

A yield study is often performed at this stage, upon request
of the developer, to determine the probable intensity of de-
velopment for the property. By knowing the total develop-
ment potential that can be achieved on a site, the developer

can determine if per unit costs are within an acceptable
range for local market conditions. The study will also be
used as a guideline during the conceptual layout stage to
determine if the land is being used to its greatest efficiency.

The simplest approach to a yield study is to apply max-
imum densities to the project area. This method first sub-
tracts 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 den-
sity calculation as defined by the local zoning ordinance.
The latter is land composed of certain physical character-
istics that cannot be corrected and that make construction
impossible or impractical. For instance, most local subdi-
vision regulations 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 com-
munities may grant the developer density credit for a por-
tion of the land in floodplain. The uncountable land
therefore may comprise only a percentage of the acreage to
be set aside. Again, depending on local ordinance, land re-
quired 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 characterized by unsuitable soils, underlying bedrock
conditions, or excessive slopes whereby simple construction
economics warrant it as unbuildable yet 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. In
this case, the uncountable area comprises 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% (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 comparable 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 permitted in the district.)

The number of units derived by this method usually es-
tablishes the high end of the range for probable yield. It
does not account for open space, subdivision streets, storm
water management facilities, or other components of a de-
velopment 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 that can be
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achieved. Small, irregularly shaped parcels are difficult to
develop efficiently; hilly terrain also limits opportunities to
maximize development potential without extensive, and ex-
pensive, clearing and grading.

A more accurate reflection of residential site yield results
from determining total buildable area of a tract. This cal-
culation is then adjusted to account for land that will be
used for streets and other public dedication or lost to in-
herent inefficiencies in layout. An adjustment factor of 20%
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 6.1 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 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 where cluster development is possible
or desirable (cluster allows for reductions in lot size while
maintaining the density permitted by the property’s zoning).
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. With cluster methods greater flexibility in street and
lot layout can be achieved. This technique encourages the
developer to avoid and preserve sensitive and other un-
buildable areas while acknowledging that those areas are a

TABLE 6.1 Estimating Single-Family

Site Yield

CoNVENTIONAL SuBDIVISION LAYouT

AVERAGE LOT SIZE AVERAGE YIELD (LOTS PER

(F1?) BUILDABLE ACRE)

6,000 to 8,000 4.5

8000 .t.o : 10000 ........................ 3 5 ...........
1000000 12500 30
1250010 15000 27
50000020000 23
2000025000 15
250000030000 12
30000040000 09
0000500 Y

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

part of the parcel and project. With cluster provisions of
the zoning or subdivision regulations, the site layout can
often approach full yield. Cluster allows for the recapture
of units that otherwise may be lost due to unbuildable land
or unusual configuration.

Trial layouts are time-consuming, and the time available
during the developer’s feasibility option phase may be in-
sufficient. Described fully in Chapter 7, preparation is an
iterative process. However, by considering a site’s physical,
locational, economic and regulatory characteristics, trial lay-
outs provide the developer with the most realistic assess-
ment of a parcel’s value and potential. The opportunity to
consider several layouts offers an early indication of the
type and form of development possible. When coupled with
an early estimation of potential development costs and eval-
uation of the likelihood of project approval, inclusion of
trial layouts in the feasibility study is an important tool.

Estimating project yield by any method requires skills
and confidence, which evolve only through experience.
Without that experience, both with project design and with
local regulatory involvement, unrealistic estimations can be
misleading to the developer. False estimations at either ex-
treme can result in financial loss or lost opportunity. There-
fore, the consultant must avoid the temptation to use
shortcuts and conjecture. If the yield study is not within
the scope of services agreement with the developer, one
should not be performed. In addition, site yield varies with
the ability of the development team, resources of the de-
veloper, and market demand for a product to accommodate
difficult site conditions. Thus, any yield study that is per-
formed should be reflected as a range of units, specifying
conditions that must be overcome during project imple-
mentation.

Because of the important role that construction costs
play in project feasibility, and the impact of environment
and regulation on those costs, a land development con-
sultant should have a general understanding of construction
economics. Consideration must weigh the final price of
units against the cost of acquisition, engineering, and con-
struction. There are always several alternatives for devel-
oping the site, and certain tradeoffs will be available. The
assessment of these tradeoffs requires knowledge of relative
costs. In addition, certain characteristics of development
projects affect market absorption, the rate at which units
are sold or leased, and the period within which the devel-
oper recoups the investment. The developer will base the
decision to continue or abandon the project on an estima-
tion of costs to correct site problems. The cost analysis per-
formed at this time will be general because of the nature of
the information researched. However, it should be suffi-
ciently detailed to enable the developer to make a well-
educated decision.

The developer anticipates a certain intensity of devel-
opment in order to recover costs and earn a profit. These
costs include land acquisition, project engineering, hard
construction costs for public facilities and the building
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product, fees, and interest-carrying charges for the land
throughout the project. Using proprietary formulas that cor-
relate investment, demand, preference, and return, the de-
veloper 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 may elect to proceed with the development
application process. The information assembled in the feas-
ibility study is an important foundation upon which to
build subsequent investigation. With issues identified for
further analysis, it enables the consultant to assemble a
team of development specialists whose expertise is specifi-
cally geared to solving problems essential to project design.
This helps in the preparation of the project work program
and budget, on which are based estimation of manpower
and resources needed, the type of development proposed,
issues that must be resolved, and time needed for approval.

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
physical and regulatory factors that affect the development
program for each of the properties. This process, a site se-
lection study, determines which property, if any, is best
suited to accommodate the client’s development program.
In order to present the information in a fashion that allows
the client to evaluate different sites in an unbiased manner,
a standardized narrative and graphic format needs to be
developed, with data compiled consistently for each site.
The site selection study involves an engineering feasibility
study for each property. However, the information con-
tained 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 Land use and zoning and master plan
B Physiographic and environmental characteristics

B Order of magnitude development costs

Information can be obtained, where available, from pub-
lished documents such as:

B County tax assessment maps
B County topographic, soils, and floodplain mapping

B Previous actions on the property, such as rezoning
applications, special exceptions, subdivision plats, and
site plans

B U.S. Department of Agriculture, Soil Conservation
Service Soil Survey

m  U.S. Fish and Wildlife Service National Wetlands
Inventory (NWI) mapping

B U.S. Geological Survey (USGS) mapping

Utility plans
B Comprehensive (master) plans

B Road network plans

As in any engineering feasibility study, but most impor-
tantly in the site selection study, the elements that are most
important to the client’s program need to be identified and
prioritized. While many criteria are of equal importance,
often the land use criteria are 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 nec-
essary to amend the land use map or rezone the property
if the intended use is not permitted by right. This is doc-
umented 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 for consideration early in the evaluating pro-
cess.

After zoning and land use issues, many other factors can
affect the selection of the site. In some instances, site char-
acteristics can be overcome during the development of the
site. If the soils can be used for the development of the site,
then grading alone can eliminate slopes, hills, and valleys
to produce a desirable and functional area. This must, how-
ever, be weighed against the vegetation on the site. Grading
the entire site destroys stands of vegetation.

Environmental characteristics of the site also need to be
determined and evaluated against the client’s program. Wet-
lands, floodplains, and Level I environmental assessments
(ESAs) determine the available area suitable for develop-
ment. Again this information will be available from the en-
gineering feasibility study, but it needs to be presented in a
consistent manner for comparison.

Capacity of the infrastructure is often the most critical
to 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 utilities and
transportation. The availability of water, sewer, power, and
telephone is usually determined in the site assessment
study, but the unique aspects of the client’s program for
special utility requirements need to be assessed as a portion
of the site selection study. Additional power capability for
computers, dual feeds, telephone expansion, and security
are all possible elements that might need to be considered
as part of the matrix. Again, these factors are to be com-
pared 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
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the existing and proposed road network need to be consid-
ered, but so do rail, bus, air and water, or any other means
of transportation that might be critical to the client’s pro-
gram. Such access may be a part of the overall master trans-
portation plan for the jurisdiction. While this may provide
the improvements 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 process. The engineering feasibility study and
associated yield study will present the development poten-
tial of the site. A comparison between the yield study and
the client’s program will determine the amount of adjust-
ment and the ensuing flexibility required to merge the cli-
ent’s program to the different sites. The greater the flexibility
in the program, the better the chance the program can fit
to a site. Lastly, as stated earlier as part of the engineering
feasibility study, the cost to develop the site is a critical
element in the feasibility of the site. Not only are the de-
velopment’s construction costs important in a site selection
study, but so are the relative construction costs associated
with bringing the sites to a comparable level. If a few ad-
ditional dollars need to be spent on a site (or on the infra-
structure for a site) that does not require rezoning or any
land use time, then the additional dollars may be less ex-
pensive than the time to go through the planning process.
While the client often does not own the property until it is
zoned and does not 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 have a
criterion for site availability. Is the site available now for
development, or are there steps and time required before
development can begin? In that case, the only way to make
the site immediately available 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 pro-
vide utilities and thus avoid having to go through the re-
zoning process.

The sites’ characteristics and all of the information af-
fecting the development program that was obtained in the
engineering feasibility study need to be presented uniformly
for each proposed site. This information should be evalu-
ated based on how it affects the development program be-
fore you can determine the potential of the site. Once all
of the data are collected, a value or rank is assigned for
each factor. A matrix can then be used to collectively show
the information in order to evaluate each property.

An example of the procedure is shown in Tables 6.2 and
Table 6.3. Table 6.2 lists the criteria pertinent to one par-
ticular development program. The type of shading of the
boxes indicates the basic differences of each item. Each po-
tential tract of land is then evaluated based on the listed

criteria. Table 6.3 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 terms
of importance or priority, and only the client knows what
the relative weight of importance or priority of the items
are in terms of his best interests or situation. The land de-
sign consultant supplies the data for the client to analyze
to make the selection.

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
development plan has progressed towards its final stages.
However, in many cases, the output from these studies is
considered during development applications to determine
the appropriateness of the use or intensity. Often, it is used
to determine appropriate dedications or improvements, as-
sess impact or similar fees, or set a timetable for the staging
of development.

Land development specialists other than the design con-
sultants often perform these studies. However, they are
mentioned 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. 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.
These studies are discussed in greater detail in the context
of project design in Chapter 7, since information from the
plan is required to conduct the study.

Traffic 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 impact of the proposal on the transportation sys-
tem in the general area of the development. Secondly, the
study looks specifically at potential impact on roads and
intersections in the immediate vicinity of the project. In
communities that assess impact fees on development or op-
erate under an adequate public facilities ordinance, a traffic
study may be required for subdivision and building permit
approval as well.

In addition to its review in consideration of project ap-
proval, 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.
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TABLE 6.2 Criteria and Values for Elements of the Site Selection Study
PLANNING CRITERIA

Existing zone W Zoned for intended use
P! Zoned for nonresidential use
O Zoned for agricultural/residential
Adjacent land use W Adjacent uses office/mixed use
P! Adjacent uses nonresidential
[ Adjacent uses agricultural/residential
Consistency with comprehensive plans B Specific use consistent with comprehensive plan
P! General use consistent with comprehensive plan

[J Use not consistent with comprehensive plan
SITE CHARACTERISTICS

Topography H Relatively flat site <5%
P Moderate slope constraints 5—15%
(7 Significant slope constraints >15%
Drainage M Single drainage shed
P! Several drainage sheds
O Numerous drainage sheds
Soils/Substances B Minimum grading/excavation problems anticipated
P! Moderate grading/excavation problems anticipated
(7 Significant grading/excavation problems anticipated
Vegetation M Significant native vegetation for landscape buffer/character
P! Moderate native vegetation for landscape buffer/character
[ No native vegetation for landscape buffer/character
Structures B No existing on-site structures
P Existing structures of marginal value/concern
(] Existing structures of significant value/concern

ENVIRONMENTAL CHARACTERISTICS

Wetlands B Minimum wetlands constraints (approx. less than 1 acre of care
area)
P Moderate wetlands constraints (approx. between 1 and 10 acre of
care area)
[J Significant wetlands constraints (approx. more than 10 acre of care
area)

Floodplain W No floodplain
P! Floodplain but not impact on care development area

[ Floodplain within care development area
INFRASTRUCTURE—UTILITIES

Power
Water supply W Available capacity on-site or immediate proximity
Sanitary sewer P! Available in general vicinity
Communications [J Capacity not available in general vicinity
Natural gas
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TABLE 6.2 Criteria and Values for Elements of the Site Selection Study (Continued)
PLANNING CRITERIA

INFRASTRUCTURE—TRANSPORTATION

Existing roads B Two or more existing roads available to access/egress site and
major regional arterial/freeway in close proximity
P! Two or more existing roads available to access/egress site
(7 One existing road available to access/eqgress site
Site access B No encumbrances to two points of access/egress
P! Limited encumbrances to two points of access/egress
O Both access/egress points significantly encumbered
Proposed roads B Multiple master planned or existing roads adjacent core development
area and regional arterial/freeway in case proximity
P! Two master planned roads or existing road adjacent care develop-
ment area
[0 One master planned road or existing road adjacent to care devel-
opment area
Mass transit M Rail and bus available
P! Bus available
[0 No mass transit available
Rail M Rail line immediately adjacent to site
P! Rail line in general vicinity
(7 No rail line in general vicinity
Flight paths W No flight path near site
P! Flight path near site but flight altitude
O Flight path nearby and low altitude

PROGRAM FIT

W Program fits/additional acreage provides location flexibility
P! Program fits/limited location flexibility
O Program does not fit

R.0.M.* COSTS
M Excessive or unusual cases
P Ranking 1 through 9 low cost to high cost
(0 N/A—non-applicable
The traffic study consists of four basic elements: widening, turn lane improvements, and traffic control

) ) ) signs or signalization
1. System capacity and level of service analysis

2. Background traffic assessment, an analysis of exist- School/Pupil Generation

ing traffic that also considers traffic generated by pend- In communities experiencing overcrowding in classrooms,
ing projects and potential projects for which rezoning the ability to develop a site may often be jeopardized where
approval is not required project approval depends on available capacity. The devel-

opment application may include requirements for a pupil
generation study to be performed by the development team.
This examines the impact on the public schools system by
the new development. Through the analysis, the developer
4. Analysis of adjoining roads and nearby intersec- may be able to demonstrate that because of characteristics
tions to determine need for right of way or pavement peculiar to the project, demand for available capacity may

3. Projected traffic generation for the proposed devel-
opment, including probable origins or destinations and
modes of transportation
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TABLE 6.3 Matrix Comparison of Properties

CRITERIA

ALTERNATE SITES

H D E F G H 1

Planning criteria
Existing zoning | 4 | 4
Adjacent land use | |
Consistency with comprehensive plans ] [ |

Site characteristics
Topography [ | [ 4
Drainage 4 ]
Soils/subsurface [ 4] [ 4
Vegetation ] |
Structure [ 4] O

Environmental characteristics
Wetlands
Floodplain

Infrastructure—utilities
Power 4 |
Water supply [ | |
Sanitary sewer [ | | 4
Communications 4 4]
Natural gas [ | |

Infrastructure—transportation
Existing roads | |
Site access [ | [ |
Proposed roads [ | |
Mass transit O O
Rail O O
Flight paths | 4 | 4

R.0.M.” costs (ranked; #1 = Lowest cost)

w
I~

4 v | | | 0 |
7 v | | 4] 4 4
4 0 4 4 | 0 |
4 | | 4 4 4 4
U v 4 4 4] 4 4
4 4 | 4 | v [
U v U | v 0 4
4 0 4 U [ 0 4
| v 4 | [ 0 4
4 4 4 | [ 0 4
4 4 4 U [ v v
| 0 U | [ | U
| U 4 | [ 4 4
| | | | v 0 |
| 4 4 | [ 0] Ul
U 0 U U L] 0 |
U 0 U U [ 0 |
U 4 U | | 0] Ul
U v | | | | |
N/A 6 1 5 7 8 2

*Rough order of magnitude.

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 that will
occupy a development. In addition, developments geared
to older single-person households are likely to generate few
students, even if age restriction is not a factor or prohibited

by law. Rather than accept standard local housing unit/
pupil ratios, the developer may have the option of survey-
ing similar 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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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 Parkway (Route 7100) to the
northeast, and undeveloped property to the north and west. The mailing address for the subject site is 12908 Lee-Jackson Memo-
rial 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 Fairfax
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 consideration 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 Virgina 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 deter-
mine 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. According 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 cannot be sewered by gravity flow to
this location. The closest available sewer by gravity flow is a 12-inch line approximately 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. Jack-

Reprinted with permission of Westland Golf Inc., Fairfax, VA.
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son stated that approximately 12 units of the subject site, which natural 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 align-
ment 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. Conversations with the
owners have determined that the septic field is located in the southwest portion of the property behind the gargage. 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. Preliminary find-
ings indicate that there are two areas suitable [or 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 o a commercial/office establishment
with 20 to 60 employees. Additional areas may be suitable for more progressive systems 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 o a spokesperson from OT, the fol-
lowing 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 avoid-
ance,

. Construction of a left-turn lane into the site 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 {rontage 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 [rom Townwood Drive west to Plaza Lane. This construction 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-[ramed 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.

The entire property remains relatively clear of mature vegetation; although cedar trees of three to six [eet in height are beginning
to overtake a large portion of the property. Overhead electric and telephone lines, which serve the onsite residence, extend alon;
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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 approxi-

mately 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 property line. Please refer to Attach-

ment #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, mini-
mal 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 stormwater runolf 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:

Subsurface Foundation Slope Problem
Soil Name Drainage Support Stability 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 groundwater 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.

A geotechnical engineeering report may not be required for the Group B Soils if adequate provisions to circumvent soil-related
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problems are incorporated into the site plan, or if the location of these soils will not impact the proposed development. 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 groundwater tables in drainage ways or low-lying areas,
. Perched groundwater 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 characteristics 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 & Wild-

life Service National Wetland Inventory (NWI) mapping [or 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 Wetlands 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 Hydic
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 Lo every soil type that occurs within the County. Hydric Soils, with the highest proba-
bility of supporting wetlands, were assigned an index of one (1). As the index increases 10 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 summa-
rized as follows:

Soil Wetlands Percentage
Number Soil Name Probability Index Hydric 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.

Based upon a countywide average, a Wetlands Probability Index of one (1) suggests that from 80% to 100% of the area contain-
ing Mixed Alluvial and Croton soils may contain wetlands. An index of four (4) suggests that from 5% to 20% of the area con-
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taining 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 probabilities, the total acreage of the subject
site which may contain wetlands can be summarized as follows:

Wetlands Possible Acreage
Soil Name Acreage Probability of Wetlands
Mixed Alluvial and Croton 9.3+ 80%—-100% 7.4-93
Manassas, Calverton, and Readington 8.1+ 5%—20% 04-16
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 juris-
diction 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 collec-
tion 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 present. Domi-
nant 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 Wet-
lands 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 floodplain 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 {lood 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, eventually 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 north-
west corner of the site. There are approximately 14 acres, of which approximately 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 Management Practices (BMPs). De-
pending on the proposed development program of the subject site, stormwater management and BMPs could be accommodated
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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

Preliminary calculations indicate that approximately 85,000 cubic feet of total storage volume may be necessary to satisfy deten-
tion and BMP requirements for the full development of the site. Fairfax County’s “Policy and Requirements for Adequate Drain-
age” require that a developing site convey stormwater runoff into a natural watercourse or storm drainage pipe of sufficient capac-
ity 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 concentrated 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 necessary to remedy any inadequacies. A more detailed analysis of this situa-
tion will be required as development of the subject site progresses.

CHESAPEAKE BAY PRESERVATION ORDINANCE IMPACTS

A preliminary investigation was conducted to determine the potential impact of the Chesapeake Bay Preservation Ordinance 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 features
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 north-
east 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 Contingous to a Tidal Wetlands or Tributary Stream—As previ-
ously mentioned, there are no tidal wetlands or tributary streams within the immediate vicinity of this property;
therefore, the nontidal wetlands as discussed in the section entitled “Wetlands/Field Investigation” are not consid-
ered 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 signifi-
cant 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 continuously
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 Management 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 offictal adoption of the Ordinance by the BOS has not yet been
established.
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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 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 limited to:

Tract location

Zoning/Comprehensive Plan

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 limited 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.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

6 m ENGINEERING FEASBILITY 121

SCALE: 1" = 400’

WESTREICH / ROUTE 50
ZONING MAP
A

ATTACHMENT 1

R-1

i
INTERNATIONAL TOWN & COUNTRY CLUB

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

p72 FEASIBILITY AND SITE ANALYSIS

WESTREICH / ROUTE 50
WATER AVAILABILITY MAP
/N\ SCALE: 1" = 400’

ATTACHMENT 2

o
»y

¥

ol
”

iy
[

N

t
INTERNATIONAL TOWN & COUNTRY CLUB

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

6 m ENGINEERING FEASBILITY 123

— 590 (35-3)0-1D

EX. 12" SAN. SEW.

EX. 8" SAN. SEW.

I
INTERNATIONAL TOWN & COUNTRY CLUB

WESTREICH / ROUTE 50
SANITARY SEWER AVAILABILITY MAP
O

ATTACHMENT 3

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

124

nnnnn

WESTREICH / ROUTE 50

TOPOGRAPHY MAP

SCALE: 1" = 400’

ATTACHMENT 4

IAR 30|

gﬁm{;«; |
B GREENBRI o 4,

GREENBRIA &

RO =

ey el : :
13| SEETI AT TR Y [ G ORI I 4

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)

Copyright © 2004 The McGraw-Hill Companies. All rights reserved.

Any use is subject to the Terms of Use as given at the website.




ENGINEERING FEASIBILITY

6 m ENGINEERING FEASBILITY 125

WESTREICH / ROUTE 50
SOILS MAP
N SCALE: 1" = 400"

ATTACHMENT 5

oY
=

)
Y AT

Cr,

Ees
S
N

X
%
Xerd

67 B2 PENN FINE SANDY LOAM, UNDULATING PHASE ¥
A+ MIXED ALLUVIAL LAND

67 C2 PENN FINE SANDY LOAM, ROLLING PHASE

72 B2 BUCKS LOAM, UNDULATING PHASE
80 A+ CROTON SILT LOAM, NEARLY LEVEL PHASE

80 B+ CROTON SILT LOAM, UNDULATING PHASE
273 B1 READINGTON SILT LOAM, UNDULATING PHASE

1

76 A+ CALVERTON LOAM, NEARLY LEVEL PHASE

14 B+ MANASSAS SILT LOAM

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

126

e AN .
RN ’ \ . AN e : o
N AT AR NV N N agNt 7R \ S AN . -

WESTREICH / ROUTE 50
NATIONAL WETLANDS INVENTORY MAP

ATTACHMENT 6 @ SCALE: 1" = 2,000’

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

6 m ENGINEERING FEASIBILITY 127

SCALE: 1" = 400’

WESTREICH / ROUTE 50
HYDRIC SOILS MAP
"N

67 B2 PENN FINE SANDY LOAM, UNDULATING PHASE
A+ MIXED ALLUVIAL LAND

67 C2 PENN FINE SANDY LOAM, ROLLING PHASE
72 B2 BUCKS LOAM, UNDULATING PHASE

273 B1 READINGTON SILT LOAM, UNDULATING PHASE

76 A+ CALVERTON LOAM, NEARLY LEVEL PHASE
80 A+ CROTON SILT LOAM, NEARLY LEVEL PHASE

80 B+ CROTON SILT LOAM, UNDULATING PHASE

14 B+ MANASSAS SILT LOAM

1

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

128

riaioen

;

%

ZONE AE

MIDDLE  RDGE

MADONNA LANE

L N\
WESTREICH / ROUTE 50
FEMA MAP

ATTACHMENT 8 /N\ SCALE: 1" = 2,000’

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

6 m ENGINEERING FEASBILITY 129

SCALE: 1" = 400’

nnnnnnn

‘f»‘yﬁ/{?/{g{!\ s

VeiNes oM

7
\ ﬁ% S A
\vi@.v IS
s AN YR - S _ )
KU

y
haie P N2z ni
PP ~ &

DRAINAGE MAP

WESTREICH / ROUTE 50

,Q".

9
i ! i~
= YR )
| L
Ze ol A7/ [T

~ POSSIBLE
DETENTION -,

Moo

y ?’,

Vaasr

DR
Yo ""“ K
v m".é}‘ig
iEs
N A
- aRAARNHEAE
s aEaEHHERE
& SinaNARAH
/&5 AREE

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

kI FEASIBILITY AND SITE ANALYSIS

SCALE: 1" = 400’

'/7/,,(' &%
“ . (/ ("' R
i S
Py aSohed BN
164

2
7
%g’,/é? =N

RESOURCE PROTECTION AREA MAP
O

WESTREICH / ROUTE 50

ATTACHMENT 10

S =1E ]
’{ Lt

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

6 m ENGINEERING FEASBILITY 131

REFERENCES

Galaty, Fillmore W., Wellington J. Allaway, and Robert C. Kyle.
1988. Modern Real Estate Practice, Real Estate Education Com-
pany, Chicago.

ADDITIONAL READING
Brown, Thomas L., Site Engineering for Developers and Builders,

National Association of Home Builders, Washington, D.C., 1988.

De Chiara, Joseph, and Lee E. Koppelman, Site Planning Stan-
dards, McGraw-Hill, New York, 1978.

National Association of Home Builders (NAHB), Land Develop-
ment, NAHB, Washington, D.C., 1987.

National Association of Home Builders, (NAHB), Land Develop-
ment Manual, NAHB, Washington, D.C., 1974.

Northern Virginia Builders Association, The Basics of Land Acqui-
sition, Northern Virginia Builders Association, Fairfax, Va., 1985.
Northern Virginia Building Industry Association and Virginia
Bankers Association, Guidelines for Environmental Site Assessment,
Fairfax, Va., 1990.

Urban Land Institute (ULI), Residential Development Handbook,
ULI, Washington, D.C., 1978.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENGINEERING FEASIBILITY

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



Source: LAND DEVELOPMENT HANDBOOK

ENVIRONMENTAL
REGULATIONS

Jeffrey M. Moran, PE.

INTRODUCTION

Land development is faced not only with the issue of com-
peting with the demands of human needs but also with that
of meeting the requirements 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 re-
sources and hazardous waste. To prevent continued deg-
radation of the environment, environmental regulations
were established to ensure that everyone acts responsibly
toward the protection and maintenance of the environment.
From the perspective of the developer and the engineer,
these regulations impact real estate transactions, demolition,
restoration, and development. Therefore, understanding the
basis and objectives of environmental issues can prevent
unanticipated delays and conflicts with future development.
The old adages that “What you don't know won't hurt you”
and “Ignorance is bliss” definitely do not apply to environ-
mental issues and the land development process. Environ-
mental issues must be proactively addressed and dealt with,
often with agencies, procedures, and individuals outside the
traditional development process. For the most part, the ear-
lier in the development process that these issues are iden-
tified, the better, since many of them can involve liability
or even affect the purchase of property, not to mention the
development of it.

The intent of this chapter is to provide the reader with
an overview of how regulations are codified and what en-
vironmental regulations currently exist, describe their pur-
pose, and briefly address their relationship with other
regulations. Some regulatory requirements are inexpensive
to comply with and take less than a month to perform,

while other requirements can stop development for years
and take millions of dollars to complete. This chapter
briefly describes the various regulations that a developer
should be aware of in developing a property. The infor-
mation provided in this chapter is not intended to be an
exhaustive or all-inclusive reference of environmental reg-
ulations. However, note that entire volumes have been writ-
ten on many of these topics and specialists in various fields
have found a niche in the industry to deal with these issues
from the identification, mitigation, or regulatory perspec-
tives. While many of the environmental regulations are un-
der federal law, these and many others are addressed by a
myriad of state and local regulations and agencies. 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.

Federal Laws and Rulemaking

Most laws passed by Congress are statements of policy
broadly outlining what the law prohibits and allows, as well
as the penalties for noncompliance. These laws are found
in the United States Code (U.S.C.), Public Law (PL.), and
Code of Federal Regulations (CFR). The Executive Branch
department or agency assigned responsibility by the Con-
gress for enforcement of the law develops rules or regula-
tions designed to implement the legislation. The rules or
regulations describe the allowed and prohibited activities,
detail procedures for permitting, and document the con-
sequences of violation. Initially, the rule is offered as a pro-
posed rule and published in the Federal Register (FR). The
FR is published daily by the federal government and also
includes announcements and notices of federal government
activities. Usually, 60 days are provided as a comment pe-
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riod following publication of the proposed rule. In addition,
a public hearing is held upon the request of five or more
people. In considering the comments received by the pub-
lic, minor changes can be made to the rule before it is
signed by a department head and published in the FR as a
final rule (i.e., promulgation). A promulgated final rule can
be changed through published amendments, technical
amendments and clarification notices.
The basic format of a rule consists of the:

B Heading, which gives descriptive information such
as who published the rule, the regulations affected and
a descriptive title of the program addressed

®  Preamble, which explains the purpose and intent of
the regulation, who is affected, and why the rule is be-
ing written as it is and additionally includes effective
dates, addresses, and contacts for additional informa-
tion

B Text, which details the regulations

All final regulations of the federal government are pub-
lished in the CFR. The CFR is organized into Titles. The
Titles are divided into Chapters, the Chapters into Parts,
and the Parts into Subparts. An example is the regulations
the U.S. Environmental Protection Agency (EPA) has prom-
ulgated. They are under Title 40, Protection of Environ-
ment, Chapter I, Parts 1-799. The CFR, published yearly,
and the Federal Register are available at most large libraries
and on the Internet by simply searching for the home page
of the responsible Agency and then searching for “Regula-
tions,” typically linked to the agency’s homepage.

ENVIRONMENTAL REGULATIONS

Environmental regulations are the mechanism for imple-
menting the intent of the various acts and statutes devel-
oped to protect human health and the environment. One
of the challenges for developers is that these regulations are
not only extremely diverse, but they are also continually
being updated and revised. Therefore, a developer must
take the necessary steps to ensure compliance in order to
minimize liability and avoid unanticipated costs and delays
associated with the purchase and/or development of a
property.

A brief summary of environmental regulations over the
last three decades can help put into perspective the pro-
gression of environmental regulations and their future fo-
cus. The U.S. EPA was established in 1970 to facilitate
coordinated and effective governmental action designed to
ensure the protection of the environment by abating and
controlling pollution on a systematic basis. Consequently,
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. The future of environmental regula-
tions is unknown.

There are numerous issues facing the current regulations,
and it is reasonable to expect changes to be made. For ex-
ample, there is speculation by some of the policy makers
that effective environmental regulations need to focus on
good engineering and science to achieve the desired objec-
tives versus cleanup standards and laboratory detection lim-
its. There is also concern within certain industries that
increased restrictions on the discharge of pollutants may
have significant economic impacts while achieving little
benefit to human health and the environment.

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 im-
pacting our natural resources and the increased traffic vol-
ume results in more pollution. Conversely, smart growth
has the potential to increase noise pollution and cause
higher pollutant loads in a more concentrated area. These
factors, and many more, are issues that a developer has to
deal with in order 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 problems and the protection of
our natural resources are outlined in Table 7.1, which
provides a chronological listing of the regulations. The
environmental regulations most likely to have financial
implications and project impacts to a developer are the
Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) which focuses on response to
existing environmental conditions, the Resource Conserva-
tion and Recovery Act (RCRA), which regulates the man-
agement of hazardous waste, and the Toxic Substance
Control Act (TSCA) which regulates the manufacturing and
use of toxic waste. Table 7.1 cites references for the U.S.C.
and Public Law. 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 ac-
cessing the Congressional Research Service through a web-
site maintained by the National Council for Science and the
Environment: http//www.cnie.org.

Fish and Wildlife Coordination Act

The objective of this act is to provide wildlife with equal
consideration as other water resource development pro-
grams. It establishes the need to coordinate activities of fed-
eral, state, and private agencies in the development,
protection, and stocking of wildlife resources and their hab-
itat. This act authorizes the preparation of plans to protect
wildlife resources. Any report recommending authorization
of a new project must contain an estimate of wildlife ben-
efits and losses and the costs and amount of reimbursement
required.

Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA)

FIFRA regulates the use and safety of toxic pesticides that
are produced in order to reduce the amount of waste that
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TABLE 7.1 Examples of Environmental Statutes

ReGuLATORY REFERENCE
U.S.C. PL

Name YeEAR MaJor AMENDMENTS
Fish and Wildlife Coordination Act 1934
Federal Insecticide, Fungicide, and 1947

Rodenticide Act (FIFRA) 1991

1946, 1958, 1965

16 U.S.C. 661 ef seq.  P.L.

1972, 1978, 1988, 7 U.S.C. 136 et seq.

P.L. 80-104

Clean Water Act (CWA) 1948 1956, 1972, 1977, 33 U.S.C. 1251 ef seq. P.L. 80-845
1987

National Historic Preservation Act 1966 1973, 1976, 1980, 16 U.S.C. 470-470t P.L

(NHPA) 1992

Wild and Scenic Rivers Act 1968 1974 16 U.S.C. 1271 et seq. P.L

National Environmental Policy Act 1969 42 US.C. 4341 et seq. P.L

(NEPA) /70

Clean Air Act (CAA) 1970 1970, 1977, 1990 42 U.S.C. 7401 ef seq. P.L. 84-159
Coastal Zone Management Act (CZMA) 1972 1976, 1980, 1985, 16 U.S.C. 141 ef seq. P.L

1990, 1996
Endangered Species Act 1973 1978, 1982, 1988 16 U.S.C. 1 531-1 542 P.L
Safe Drinking Water Act (SDWA) 1974 1977, 1986, 1996 42 U.S.C. 300f ef seq.  P.L. 93-523
Hazardous Material Transportation Act 1990 49 U.S.C.1801-1819  P.L.

5 U.S.C. 553

Marine Protection, Research, and 1972 1984, 1988 33 US.C. 1401 et seq. P.L
Sanctuaries Act
Toxic Substances Control Act (TSCA) 1976 1986, 1988 15 U.S.C. 2601 ef seq. P.L. 94-469
Resource Gonservation and Recovery 1976 1984, 1992 42 US.C. 6901 et seq. P.L. 89-272, title Il
Act (RCRA)
Noise Control Act 1972 1976, 1978 42 US.C. 4901 et seq. P.L

Comprehensive Environmental
Compensation and Liability Act

(CERCLA)

Superfund Amendment Reauthorization 1986 42 U.S.C. 11001 et P.L. 96-510

Act (SARA) Seq.

Pollution Prevention Act 1990 42 U.S.C. 13101- P.L. PL 101-508 Title
13109 Vi

needs to be managed. The objective of FIFRA is to ensure
that the impacts to the environment resulting from the use
of pesticides do not outweigh the benefits.

Clean Water Act (CWA)

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

water. One of the major focuses for the national water pro-
gram is to control point discharge of pollutants to water
through total maximum daily loads (TMDLs), which regu-
late the amount of pollutants permitted to be discharged to
waters of the United States. Water supply and water pol-
lution issues also include nonpoint controls and effective
use of water resources management practices.
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FiIGuRE 7.1

Airplane spraying crops with pesticides.

Sludge resulting from wastewater treatment and pretreat-
ment under CWA must be handled at a RCRA facility if it
is hazardous. Discharges from a RCRA-permitted facility
must be pursuant to a National Pollutant Discharge Elimi-
nation System (NPDES) permit. This means that either the
facility has obtained a NPDES permit or the waste meets
CWA pretreatment standards and has been transported to
a privately owned treatment works.

National Historic Preservation Act (NHPA)

The NHPA establishes a national policy of preserving, re-
storing, and maintaining cultural resources. The national
register of historic places protects historic properties. Cul-
tural assessments under the National Environmental Policy
Act are now part of the environmental assessment. New
projects can be affected on the grounds of the potential
adverse affects in terms of character, scale, or style of the
historic district.

Wild and Scenic Rivers Act

This act designates and protects rivers for their wild and
scenic values from activities that may adversely impact
those values. It describes procedures and limitations for
control of lands in federally administered components of
the system and for dealing with deposition of lands and

minerals under federal ownership. Rivers are classified as
wild, scenic, or recreational, and hunting and fishing are
permitted in components of the system under applicable
federal and state laws.

National Environmental Policy Act (NEPA)

NEPA is a national policy that takes into consideration the
preservation of the natural environment and human needs
caused by population increases, high-density urbanization,
and industrial expansion by taking into account economical
and technical considerations. This act was one of the first
laws that established the broad national framework for pro-
tecting our environment. The NEPA process is intended to
help public officials make decisions that are based on un-
derstanding the environmental consequences associated
with a proposed action by a federal agency. NEPA require-
ments are invoked when airports, buildings, military com-
plexes, highways, parkland purchases, and other federal
activities are proposed.

The objective of NEPA is to have a systematic approach
to ensure that appropriate actions are taken to protect, re-
store, and enhance the environment. It is the planning and
decision-making process of federal agencies. NEPA requires
federal agencies to assess the environmental impact of im-
plementing their major programs and actions early in the
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planning process. It 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.

Prior to a federal agency implementing a proposed ac-
tion, it must perform an environmental assessment to iden-
tify and address:

B Any environmental impacts of the proposed action

B Any adverse environmental affects 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 ac-
tion should it be implemented

Clean Air Act (CAA)

Some of the major factors that contribute to air pollution
are urbanization, industrial development, and the increas-
ing use of motor vehicles. Air pollution poses a danger to
public health and welfare, including our agricultural crops
and livestock. The CAA focuses on the reduction or elimi-
nation 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 participation from all countries. Given the
highly diverse economic and political climates of all the
countries throughout the world, this is an extremely chal-
lenging issue to resolve.

The law recognizes that states should take the lead in
carrying out the CAA because pollution control problems
often require special understanding of local industries, ge-
ography, housing patterns, and other factors. Therefore,
states are required to develop state implementation plans
(SIPs) that explain how they will carry out the CAA. An
SIP is a collection of the regulations a state will use to clean
up polluted areas. The states must involve the public,
through hearings and opportunities to comment, in the de-
velopment of each SIP.

Legislation and regulations will continue to evolve to ad-
dress air pollution, such as global warming, ozone deple-
tion, acid rain, and indoor air quality. The EPA proposed
new National Ambient Air Quality Standards (NAAQS).
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 RCRA must
comply with applicable ambient standard 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 RCRA.

Coastal Zone Management Act (CZMA)

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 ar-
eas, wetlands, floodplains, estuaries, beaches, dunes, barrier
islands, coral reefs, and fish and wildlife and their habitats.
The CZMA also protects these coastal areas by managing
development.

Endangered Species Act

The objective of this act is to conserve threatened and en-
dangered species. The Fish and Wildlife Service of the U.S.
Department of the Interior promulgates a list of threatened
and endangered species and their critical habitat. Federal
agencies are required to carry out programs for the conser-
vation of the 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.

Safe Drinking Water Act (SDWA)

An estimated 50% of the U.S. population uses groundwater
as a source of drinking water. The SDWA protects the na-
tion’s drinking water supply by setting drinking water stan-
dards, known as Maximum Contaminant Levels (MCLs),
and regulating underground injection wells. Both the MCLs
and the Underground Injection Control (UIC) program are
especially relevant to RCRA. The MCLs are sometimes used
by RCRA as cleanup standards for corrective actions.

Marine Protection, Research, and Sanctuaries Act

This act regulates 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 Corps of En-
gineers. Additionally, the EPA will not issue a permit for the
dumping of any radiological, chemical, biological warfare
agents, or high-level radioactive waste.

Toxic Substances Gontrol Act (TSCA)

TSCA requires manufactures to conduct tests on chemicals
to determine whether they have adverse affects on human
health or the environment. The risks to human health in-
clude persistence, acute toxicity, and carcinogenic effects.
This act authorizes the tracking of more than 75,000 in-
dustrial chemicals currently produced or imported into the
United States. It controls the disposal methods of certain
chemicals such as polychlorinated phenols and the inspec-
tion and removal of asbestos products from public schools.
It also studies the public health danger posed by asbestos
in public and commercial buildings.
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FIGURE 7.2

Industry is a source of air pollution.

This act places the burden of testing chemical substances
as related to human health and the environment on the
chemical manufacturers.

Resource Conservation and Recovery Act (RCRA)

The primary purpose of RCRA is to protect human health
and the environment from dangers of hazardous waste.
RCRA regulates the management of hazardous waste, pro-
vides technical and financial assistance for the development
of management plans, provides facilities for the recovery of
energy and other resources from discarded materials, and
provides for the safe disposal of discarded materials. RCRA
focuses on the management of wastes from the time it is
generated until it is disposed of, cradle to grave. Unlike
CERCLA, RCRA does not provide for an innocent land-
owner exemption from liability.

Hazardous waste is defined by its characteristic or origin.
Waste that exhibits the characteristics of being ignitable,
reactive, corrosive, toxic, or radioactive are considered haz-
ardous. In addition, chemical products involved in a par-
ticular waste stream are also considered hazardous. The
basis for listing the types or classes of wastes is indicated
by the use of one or more of the hazard codes. The hazard
codes include ignitable, corrosive, reactive, toxicity char-
acteristic waste, acute hazardous waste, and toxic waste.
The chemicals involved in these processes, referred to as

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 interme-
diates identified as acute hazardous waste; and discarded
commercial chemical products, off-specification species, or
manufacturing chemical intermediates identified as hazard-
ous wastes.

Noise Control Act

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 causing hearing impairments, but a
nuisance causing psychological stress. The major sources of
community noise are construction and transportation. As
development increases, exposure to these noises increases.
The objectives of the Noise Control Act are to establish
noise emission standards for new products, utilize noise
abatement controls, and label products to increase aware-
ness and protection against individual exposure.

Comprehensive Environmental Response, Gompensation,
and Liability Act (CERCLA)

The primary purpose of CERCLA is to protect human
health and the environment from the dangers of hazardous
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waste. CERCLA focuses on response to existing environ-
mental conditions of a property and the liability of the
responsible parties. CERCLA created a revolving fund,
commonly referred to as Superfund, that can be utilized by
EPA, state, and local governments to investigate and re-
mediate hazardous waste sites that have been listed by the
EPA on the National Priorities List. One of the unique fea-
tures of CERCLA is that governmental and private parties
who are not responsible for the investigation and remedi-
ation of a property can perform the work using the Super-
fund and seek reimbursement from the responsible parties.
CERCLA covers all environmental media—air, surface wa-
ter, groundwater, and soil—and can apply to any type of
facility. 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 considerations under
RCRA, CAA, CWA, and TSCA and any substance that pres-
ents a substantial danger to human health and the environ-
ment. Exclusions from CERCLAs hazardous substance list
include petroleum and natural gas and synthetic gas used
for fuel. Due diligence and liability fall under CERCLA and
will likely be the most applicable regulation to land devel-
opment.

Old industrial sites that are contaminated but have the
potential for redevelopment are defined as brownfields. Re-

PLASTY
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FiGure 7.3

Recycling is a part of pollution prevention.

development of these sites falls under CERCLA regulations.
There is an interest in the redevelopment of these con-
taminated sites from an environmental and public policy
perspective. To encourage developers to purchase and
redevelop such properties, which they otherwise would not
consider because of their liability under CERCLA, the gov-
ernment for some cases may limit liability and provide fi-
nancial incentives.

Superfund Amendments and Reauthorization Act (SARA)

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 Com-
munity-Right-to-Know Act. This act establishes require-
ments for notification of uncontrolled releases.

Pollution Prevention Act

The Pollution Prevention Act established a national policy
for waste management. This includes prevention, recycling,
treatment, and disposal of wastes. The objective of this act
is to prevent or reduce pollution at the source, wherever
feasible. Where pollution cannot be prevented, it should be
recycled in an environmentally safe manner. In the absence
of feasible prevention and recycling, pollution should be
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treated to applicable standards prior to release or transfers.
Only as a last resort are wastes to be disposed of.

Occupational Safety and Health Act

As important as the above acts are in protecting health and
the environment, it is equally important to protect the
workers who are working to mitigate the environmental
problems. The Occupational Safety and Health Act of 1970
(29 U.S.C. 651 et seq.) contains provisions that protect
workers performing environmental cleanups. The federal
agency, the Occupational Safety and Health Administration
(OSHA), is the governing agency for worker protection.

While the developer is not directly affected, it is important
that the developer understand the consequences of not ad-
hering to the regulations or performing illegal cleanups us-
ing 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 business course, always are in full compliance
with all environmental and OSHA regulations.

ADDITIONAL READING
Corbitt, Robert A, Standard Handbook of Environmental Engineer-
ing, 2d ed., McGraw-Hill, New York.

Virginia Administrative Code, 9 VAC 20-60-100
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CHAPTER 8

ENVIRONMENTAL SITE

ASSESSMENTS

Jeffrey M. Moran, PE.

INTRODUCTION

The terms environmental site assessment (ESA) and environ-
mental assessment (EA) are commonly used to describe the
due diligence surveys performed under the Comprehensive
Environmental Response, Compensation, and Liability Act
(CERCLA) or for the studies performed under the National
Environmental Policy Act (NEPA). Despite their similarity
in title, the objective and purpose of the two studies are
quite different. In simple terms, environmental site assess-
ments, performed for due diligence surveys under CERCLA,
focus on existing or prior impacts to a property prior to a
real estate transaction to document potential liability asso-
ciated with the presence (or likely presence) of any hazard-
ous substances or petroleum products under conditions
that indicate either an existing release, a past release, or a
material threat of release of any hazardous substances or
petroleum products into structures on the property or into
the ground, groundwater, or surface water of the property.
Whereas the environmental assessment called for within
NEPA involves the review of a proposed action and alter-
natives to define and evaluate the possible effects of the
proposed project on the environment. Specifically, the en-
vironmental assessment performed under NEPA must con-
sider the environmental impact(s) of a proposed action,
while also considering any adverse environmental effects
that cannot be avoided should the action be implemented.
Additionally, it must identify alternatives to the proposed
action, including a “no-action” alternative. The assessment
will also evaluate the relationship between short- and long-
term benefits and consequences.

Another difference between the Phase I ESA and the EA
is that EAs and associated documents are made available to

the public for review and comment. This is an important
part of the process because of the issues that can be raised
by the public and the potential delays associated with the
comment and response period.

Developers could be required to perform an environ-
mental study under either CERCLA or NEPA. Although
they are more likely to be faced with the requirements of a
Phase 1 ESA as a due diligence study under CERCLA, both
types of environmental assessments are described in this
chapter.

ENVIRONMENTAL ASSESSMENT UNDER CERCLA—DUE
DILIGENCE

In the field of environmental due diligence, three generally
distinct, yet interrelated evaluations are currently utilized to
determine the potential for past, present, and future con-
tamination on a property: environmental assessments, en-
vironmental compliance audits, and environmental risk
assessment surveys. Although this chapter focuses on en-
vironmental assessments, all three types are briefly de-
scribed below:

B The environmental assessment is generally
performed to provide the property owner, purchaser,
or lender with documentation relative to the “Innocent
Buyer (Landowner)” provision of CERCLA.

B The environmental compliance Audit, which deals
with a company’s policies, procedures and operations,
is conducted to determine sources of potential environ-
mental liabilities and areas of noncompliance.

B The environmental risk assessment survey is util-
ized to reduce future environmental liabilities that
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could result from a company’s operations and materials
management.

The environmental assessment is an integral part of site
feasibility and is critical in minimizing a clients environ-
mental liability exposure. Since both the environmental
compliance audit and the risk assessment survey are asso-
ciated with management and operation of ongoing business
activities, more specific discussions will not be considered
in this chapter.

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
because the definition of a PRP is not limited to those par-
ties responsible for the actual contamination, but also in-
cludes owners: past, present, or subsequent; lessors,
managers; lienholders, transporters; and other parties hav-
ing ownership or management responsibility. Furthermore,
there is no standard rule of assigning responsibility for a
liability.

PHASE | ESA

Other federal, state, and local environmental laws may im-
pose environmental 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 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. Currently, the standard of care in the industry is the
American Society for Testing and Materials (ASTM) Stan-
dard E-1527-2000, Standard Practice for Environmental
Site Assessments: Phase 1 Environmental Site Assessment
Process.

The objective of a Phase I environmental site assessment
study is to identify, to the extent feasible, recognized envi-
ronmental conditions in connection with the property. “Rec-
ognized environmental conditions,” as defined by ASTM,
means “the presence or likely presence of any hazardous
substances or petroleum products on a property under con-
ditions that indicate an existing release, a past release, or a
material threat of release of any hazardous substances or
petroleum products into structures on the property, or into
the ground, groundwater, or surface water of the property”
(ASTM E-1527-2000). The term is not intended to include
conditions that generally do not present a material risk of
harm to human health or the environment and would not
be the subject of an enforcement action if they were brought
to the attention of the appropriate governmental agencies.

Phase I ESAs, which are performed as part of commercial
real estate transactions, are very common. These site as-
sessments are prepared to demonstrate due diligence in
evaluating the property using good commercial and cus-
tomary practice for environmental site assessments for com-

mercial real estate. This practice is intended to allow an
owner to satisfy one of the requirements in order to qualify
for the innocent landowner defense to CERCLA liability. An
environmental site assessment should be performed very
early in the development planning stage to avoid stoppage
of work or delays associated with environmental conditions
at the property. Environmental professionals with the
proper training and experience should perform these as-
sessments. ASTM provides guidance to assist users in the
preparation for, and selection of, an environmental profes-
sional to conduct a Phase I ESA. The technical competence
of the environmental professional and the firm’s quality
assurance/quality control program, internal risk manage-
ment program, experience, standard terms and conditions,
and errors and omissions liability insurance policy should
be evaluated prior to retaining the services.

Once a property is identified for which obtaining a Phase
I ESA is being considered, certain information should be
collected, if available, prior to the selection of an environ-
mental professional. This information should be provided
to the environmental professional selected to conduct the
Phase T ESA.

B Why the Phase I ESA is required
B Type of property

B Type of transaction

B Complete address

B Activity and use limitations (liens, deed restrictions,
etc.)

B Property value relative to comparable properties
(reduction due to environmental conditions)

B Desired scope of services (standard Phase 1 ESA or
services beyond requirements in ASTM Practice E
1527)

B Parties relying on Phase I ESA report

B Site contact

Special terms and conditions

B Knowledge of or experience with the property per-
tinent to environmental conditions

A Phase I ESA has four components: records review, site
reconnaissance, interviews, and report. The record review
is performed to obtain and review records that will help
identify recognized environmental conditions in connection
with the property. This includes review of records for haz-
ardous substances and petroleum products for 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. The
site reconnaissance is performed to observe visually and
physically the site and adjoining properties for evidence of
recognized environmental conditions. If the property has
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buildings or structures, the interiors of the buildings are
also observed. The interviews conducted as part of the as-
sessment 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. The report format recom-
mended by ASTM is provided in Figure 8.1. An example
of a site plan identifying key environmental features is pre-
sented in Figure 8.2.

The typical Phase I ESA usually does not include per-
forming environmental testing or evaluations for the follow-
ing considerations unless specifically requested by the
organization paying for the assessment:

B Asbestos

B ]ead-based paint

B [ead in drinking water
B  Radon

B Wetlands

Because the laws regarding legal responsibility for envi-
ronmental contamination have had insufficient time for le-
gal precedents to be established, limited safety is available
to a buyer, lender, or insurer. In addition, there are no stan-
dards, beyond the guidelines outlined by ASTM E-1527, or
absolutes for environmental inspections (assessments).
Technical guidelines exist on how to perform certain inves-
tigative actions; however, no approved or standard level of
investigation has been required or adopted in a legal code
sense. Subsequently, there is no numerical definition of
what is legally considered an acceptable level of environ-
mental risk, only comparative standards (i.e., drinking wa-
ter standards, risk-based concentration calculations, etc.).

The general cost of typical Phase I ESAs ranges from
$1500 to $3500, depending on size, location, and type of
property. Industrial properties and large parcels of land with
numerous recognized environmental conditions could cost
significantly more than the “typical” ESA. A third party,
composed of quality professionals, should perform these
assessments. Oftentimes, lending institutions have lists of
approved professionals who perform this work. Regulators
may also maintain a list of qualified professionals. Although
an environmental site assessment can be technical, a pur-
chaser, developer, and/or lender should be familiar with the
evaluation’s findings and conclusions. The ESA report is the
proof that a due diligence study was performed to deter-
mine the status of the property and therefore should be
kept on record.

If environmental concerns are identified in the initial
ESA, they are likely to require further investigation, typi-
cally referred to as a Phase II ESA. Various environmental
testing methods exist that can be used to analyze for the
wide variety of contaminants, as required under specific

regulations. Since each potentially contaminated property is
unique, a detailed environmental sampling and analysis
plan should be developed for each property. For more in-
formation on the ASTM environmental site assessment pro-
cess, visit their website at www.astm.org.

PHASE Il ESA

A Phase II ESA is performed to investigate further the ab-
sence or presence of a suspected contaminant or whether a
known release of a contaminant or regulated substance oc-
curred on the property. Additionally, a Phase II ESA may be
required in situations other than real estate transactions. For
example, if an existing property owner has a known release
of a contaminant or regulated substance, that owner is re-
sponsible for the release and must take corrective action to
assess and mitigate the situation, as necessary.

In contrast to the defined scope and relatively low cost
of a Phase I ESA, the scope for a Phase I ESA is highly
unpredictable, based on the variety of scenarios associated
with the release of a contaminant. For example, a Phase II
ESA may only require a few samples to be collected from
the soil surface to determine if a petroleum product was
spilled or released at a specific location. On the other hand,
a hazardous waste may have been released with potential
impact on the groundwater, air, or surface water, requiring
extensive sampling protocol, including the installation of
groundwater monitoring wells.

The purpose of a Phase II ESA is to determine the ab-
sence or presence of a contaminant. This generally requires
environmental sampling. The protocol for collecting and
analyzing environmental samples is based on the suspect
contaminant, the media, data quality objectives, and the
regulatory program requiring the site assessment. The Phase
II ESA report addresses the additional research performed,
provides a description of the field investigation (including
sampling procedures and methodologies and sample loca-
tions), and reports the analytical results. If the presence of
the suspect contaminant(s) is confirmed, the report pro-
vides recommendations for any further actions.

The time frame and cost of Phase II ESAs vary consid-
erably, from a few thousand dollars and a one-month turn-
around time to tens of thousands of dollars and a time
frame of more than a year. Extreme cases can cost millions
of dollars to investigate over a period of several years.

If an environmental testing program is warranted, there
are limitations and risks associated with environmental test-
ing that all involved parties must be aware of. In fact, if
testing done as part of a Phase IT ESA detects contamina-
tion, the results of that test 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 liability due to negligence.

The main objective of a Phase II ESA is to determine if
the suspect contaminant is present on the property. The
type(s) and amount of contaminant(s), as well as the prop-
erty location/site characteristics, all play a role in determin-
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FIGURE 8.2 Typical site plan showing key site features and recognized environmental conditions at and adjacent to site.
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FIGURE 8.3

ing the scope of work for the Phase II ESA. The following
list of plans is typically prepared prior to performing a
Phase II environmental site assessment for regulatory com-
pliance, worker safety, and quality assurance.

Work Plan

This plan specifies the performance standards, chemicals of
concern, sampling and analytical methods required, field
procedures, reporting requirements, and schedule. Devel-
oping a work plan requires a thorough understanding of
the purpose and objective of the assessment, the regulatory
requirements, the contaminants of concern, and the sam-
pling methodologies and laboratory analysis appropriate for
the assessment.

Health and Safety Plan

In order to identify the hazards and appropriate safety and
health controls, the potential hazards on a property must
be evaluated prior to entry onto the property. A health and
safety plan is required to identify chemical, physical, bio-
logical, radiation, flammable/explosive, and confined space
hazards to the personnel engaged in operations relating to
the site investigation. The plan should be prepared in ac-
cordance with applicable Occupational Safety and Health
Administration (OSHA) Standard guidelines. In addition,

Removal of leaking underground storage tank.

the personnel performing the work should be trained, as
required by OSHA, for certification under 29 CFR
1910.120, Hazardous Waste Operations and Emergency Re-
sponse Training.

Quality Assurance Project Plan

The integrity of the sampling and analysis performed as part
of the ESA is critical to the proper characterization of the
contaminants on the property. Since the analytical data are
used to determine corrective action alternatives, handling
and disposal requirements, and health and safety proce-
dures outlined in the health and safety plan, the analysis
must be performed properly and in a timely manner. The
quality assurance project plan addresses the specific sam-
pling protocol and analytical procedures required to meet
the data quality objectives for a specific project.

PHASE Il ESA

Typically, a Phase III ESA is the most expensive phase of
environmental site assessments. Once a contaminant is con-
firmed (Phase I) and suspected to be significant enough to
require corrective action (Phase II), a Phase III ESA is per-
formed to determined the extent of contamination and, if
required, remedial alternatives. In cases where remediation
is required, the Phase II and Phase III ESAs are blended

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



ENVIRONMENTAL SITE ASSESSMENTS

8 m ENVIRONMENTAL SITE AssESSMENTS 147

FIGURE 8.4 Environmental sampling of subsurface soil.

together. Therefore, the plans as previously prepared for the
Phase II ESA will also apply for the Phase IIT ESA.

The cost and time frame to remediate a site can range
from tens of thousands of dollars over several months to
several million dollars over several years. The factors that
influence cost and time include the type of contaminant,
quantity of the release, the media that is impacted, and the
location of the release. Because of the high variability of
scenarios for Phase III ESAs, they are typically handled on
a case by case basis.

As discussed previously, the primary purpose of environ-
mental regulations is to protect human health and the en-
vironment. Therefore, the potential exposure scenarios play
an important role in the requirements that have been es-
tablished for corrective action and remediation. Regulators
may require periodic monitoring to ensure the conditions
do not worsen and present a threat to potential receptors.
In other scenarios, regulators may require immediate and
thorough remediation to clean up impacted media to re-
move the immediate threat to receptors. For example, a
regulatory agency may require groundwater remediation
where less than 50 gallons of gasoline were released on one
site and require only groundwater monitoring at another
site where over 1000 gallons of gasoline were released. This
scenario may apply where the site with the 50-gallon release
impacted the groundwater and the 1000-gallon release had
no impact to the groundwater and there was no recognized
threat to human health or the environment.

There are many different remediation methods and treat-
ment technologies available today, ranging all the way from
physical removal and transportation of the contaminant to
a treatment facility so that it can undergo incineration (or

chemical treatment) to the in-situ (in-place) biological treat-
ment of the contaminant. Whatever method is determined
to be the most suitable, it is wise to identify several methods
in case your main option does not produce the desired re-
sults. Similarly, pilot tests should be conducted for each
method before a commitment is made to one particular
method. This will likely require the services of an expert in
site remediation. Additionally, it is recommended that you
confer with the appropriate regulatory entities and get their
buy-off on the remedial efforts. Do not forget that contam-
inated soil may be recyclable or that some facilities may
even buy contaminated waste. Hazardous waste site reme-
diation is a very expensive effort. Weigh your options. On-
site treatment is rapidly becoming more popular as in situ
treatment technologies become more available and cost ef-
fective.

NEPA ENVIRONMENTAL ASSESSMENT

NEPA requires an environmental evaluation of major federal
actions that could significantly affect environmental quality.
While this is most commonly encountered with federally
sponsored projects, privately funded or other non-federally
sponsored projects that require some form of federal in-
volvement can also be required to undergo the NEPA eval-
uation process. For example, the granting of a wetland
permit by the U.S. Army Corps of Engineers could be a
federal action that has a significant effect on environmental
quality and thus trigger the NEPA process. Another example
is a project that, while privately sponsored, utilizes federal
funding in some way, such as U.S. Department of Housing
and Urban Development funds to provide affordable dwell-
ing units.
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In addition, many states and local agencies have adopted
regulations that require an environmental assessment as
part of the project authorization or local approval process.
Often, these assessments are patterned after the NEPA re-
quirements and involve an evaluation of the existing envi-
ronmental conditions, potential project impacts, alternatives
considered, and ways to mitigate unavoidable project im-
pacts.

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 pro-
cess and to avoid the situation where the applicant for a
federal permit or approval has completed planning and
eliminated all alternatives to the proposed action by the
time the EIS process commences or before the EIS process
has been completed. The National Environmental Policy
Act of 1969 (NEPA), 42 U.S.C. 4321 et seq., 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 ef-
fects of proposed actions, and restore and enhance environ-
mental quality as much as possible.

The initial step in this process is preparation of an En-
vironmental Assessment (EA). The EA is prepared to pro-
vide sufficient data and analysis to determine whether there
is a Finding of No Significant Impact (FONSI) or that an
Environmental Impact Statement (EIS) is required. The EA
is a concise public document which has three defined func-
tions:

B Briefly provide sufficient evidence and analysis for
determining whether to prepare an EIS,

B Help identify better alternatives and mitigation
measures when an EIS is not required, and

B Facilitate the preparation of an EIS when one is re-
quired.

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
example format for a typical EA under NEPA is provided
in Figure 8.5. An environmental review process is imple-
mented to assure NEPA considerations are taken into ac-
count. This review is the process that determines whether
a proposed action may have a significant impact on the
environment, requiring the preparation of an EIS. An EIS
is not required when the EA determines that the proposed
action results in a FONSI. An EA or EIS may not be re-
quired if the proposed action is “categorically excluded.”
The objective of the EIS is to present the alternatives,
evaluate them and determine the preferred alternative. The
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Typical format for an environmental assessment un-

preferred alternative is the alternative that fulfills its statu-
tory mission and responsibilities, giving consideration to
economic, environmental, technical and other factors. The
proposed alternative may or may not be determined to be
the preferred alternative upon completion of the EIS.

The EIS requires the evaluation of all reasonable alter-
natives to determine the impacts the actions would have on
the human environment. These alternatives must be rigor-
ously explored and objectively evaluated. Where reasonable
alternatives are infinite, a reasonable number of alternatives
are required to cover the full spectrum of alternatives. In
addition, a “No action” alternative is required to provide a
benchmark, enabling decisionmakers to compare the mag-
nitude of environmental affects of the action alternatives.
This can be a critical element in deciding the preferred al-
ternative because there are impacts with the No action al-
ternative. For example, 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 is the increase in traffic.

REFERENCES

Corbitt, Robert A. Standard Handbook of Environmental Engineer-
ing, 2d ed. McGraw-Hill, New York, 1999.

Environmental Protection Agency (EPA), Musts for USTs: A Sum-
mary of Federal Regulations for Underground Storage Tank Systems,
EPA 510-K-95-002, 1995.

Environmenal Protection Agency (EPA), Straight Talk on Tanks:
Leak Detection Methods for Petroleum Underground Storage Tanks
and Piping, EPA 510-B-97-007, 1997.

Environmental Protection Agency (EPA), Don't Wait until 1998:
Spill, Overfill, and Corrosion Protection for Underground Storage
Tanks, EPA 510-B-94-002, 1994.

Virginia Department of Environmental Quality, Procedure for En-
vironmental Impact Review of Major State Facilities, 1998.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the website.



Source: LAND DEVELOPMENT HANDBOOK

CHAPTER 9

HISTORIC AND
ARCHAEOLOGIC
ASSESSMENT

Elizabeth Couture, MURP MARCH

GETTING STARTED

Preservation is viewed through buildings, artifacts and so-
cietal remnants saved in part or whole. It is a process that
interacts with land development in two ways: (1) govern-
ment ordinances, permits, zoning, and taxation; and (2)
community awareness, involvement, and reaction. The ex-
tent of interaction varies with the historic or archeological
resource perceived, discovered, or clearly evident on the
land parcel. Understanding how preservation relates to the
ownership and use of land is the context of this section.

Part of owning land and shaping its use centers on a
knowledge of and respect for its past. That past may present
clear and obvious historic or archeological attributes, or it
may encompass a process of study and evaluation that leads
to the identification or elimination of preservation re-
sources. The discovery of such preservation resources, how
best to define alternative strategies for their inclusion with
the planning and development of land, and why their in-
clusion in the process of land use grows increasingly more
important requires an understanding of:

The Preservation movement
Initial resource assessment
Public preservation tools
Strategies for resource inclusion

Historic preservation and archeology are often thought
of together as they clarify the past. Images of “old” things
displayed in museums or on tables tell a story of our past.
Much of what we display is valued as historic, not for any
national or monumental reason, but merely because it has
survived time. These images and how changes to them af-
fect our everyday lives have dramatically altered the rela-

tionship of both professions to land development. We all
hold such images—the old courthouse, cemeteries, battle-
fields, monuments, sites cordoned off for the excavation of
ruins and artifacts, and more finite examples of framed ar-
chitectural drawings, aged photographs, and dusty stacks
of deed or land books on library shelves—all of which
highlight the poignant importance they play in shaping the
definition of a historic resource.

Preservation of historic and archeological efforts identify
“material” resources significant to the individual and com-
munity as a whole. By its very nature, the evolution of pres-
ervation is a natural off-shoot of land changes and
development. It is that part of growth that requires a respect
and acknowledgement of cultural precedent with careful in-
vestigation and documentation to assure that sufficient “im-
ages” remain amid the rapid and ever changing fabric of
our landscape.

Keeping intact parts or all of a particular material image
underscores the increasing role of historic preservation and
archeological efforts by citizens, public officials, and land
development professionals. Setting aside regulatory and le-
gal concerns within the industry, one should recognize that
the precedent use of any given piece of real estate embodies
a history of land use itself.

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 representative) bears the responsibility to
respect the past and to plan for the future. Our future build-
ing efforts stand on the foundation of land development
accomplishments for thousands of years.

Preserving the artifacts of our history is a reasonable re-
sponse to a culture that aches for a sense of continuity while
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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.”

There is a basic human need for “permanence” and re-
spect for “society” as perceived; this need weaves a thread
of stability within “places” experiencing physical change.
Rapid social and physical changes without regard to these
individual and collective needs have fostered community
outrage on more than one occasion. Heightened sensitivity
to preservation concerns within the land development pro-
cess can quiet such outrage and yield positive outcomes.

The information in this section is organized and chosen
to broaden the understanding of preservation and archeo-
logical considerations within the framework of on-going
land development and societal change. The old adage,
“what goes around, comes around,” holds true with regard
to land development. Consideration of preservation issues
at the initial stage of developing a parcel of land will result
in a variety of long-term benefits, which typically include:

B A reduction in real or perceived community appre-
hension, the loss of history

B Cost savings as a result of not having to backtrack
at a later date to resolve issues not addressed

B Expedient and more cooperative public review

B The product result of a built form, which has cul-
tural merit as well as a strong design integrity

Historic Context

For thousands of years people have worked to establish
their “mark” on society and/or time. Monuments, tombs,
buildings, billboards, and even the first McDonalds define
accomplishment by a person or group of people. Such ac-

complishments define our society, the people, their routines
and their daily lives.

While many builders, citizens and municipalities have
demonstrated a regard for historic preservation and worked
vigorously to save unique structures and land features,
many have not. Numerous instances may be cited where a
revered building or site has been destroyed, resulting in
outrage. Community reaction to real or perceived threats to
resources of our nation’s history have significantly influ-
enced the language and enforcement of federal, state, and
municipal legislative laws, permitting procedures, penalties,
taxes and zoning ordinances during the 20th century. This
increasingly stringent regulatory environment, coupled with
selective financial incentives and tax credits, has spurred a
major increase in rehabilitation, reuse, reconstruction and
documentation efforts.

Archeology parallels historic preservation, interacting
within the process of land development in a similar and
related way. Archeology embodies the identification of his-
tory through the study of remnants, bits and pieces of ma-
terials buried and left by civilizations and persons of the
past. Each artifact uncovered at a location brings factual
importance to the investigation of a particular event or
place. In many cases, like earthquakes, crashes, fire, etc.,
life and death casualty reports and cause-related evidence
can only be understood by the archeological findings.

Archeological studies are time-consuming and expensive.
Consequently, the process of archeology, unlike historic
preservation, is undertaken generally after careful exami-
nation of existing physical forms to determine the impor-
tance and likely outcome of excavation.

Initial studies of on-site landforms, building remains and
former land surveys offer excellent indications of whether
further investigation is warranted. The trained eye and
skilled hand of a professional archeologist can often gather
sufficient information in a partial or sample excavation to
determine if a particular land parcel, or isolated location
within the parcel, should be contained for further investi-
gation.

The U.S. Department of the Interior has categorized land
elements, available in publications, as key indicators that
an archeological resource probably exists; they list land
mounds, walls, wells, pits/dumps, ruins/relics, founda-
tions, vessels/ships/boats, depressions, caves, cemeteries,
and/or unusual vegetation formations. Where encountered,
stop and take time to permit on-site examination with pos-
sible sub-surface testing. The importance to and association
with land development efforts is clear. Early involvement
and site examination could curtail and resolve questions of
archeological resources raised later in the development pro-
cess under the guise of environmental assessment.

Historic Overview

The movements of historic preservation and archeology
started with the concerns and actions of private individuals.
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FIGURE 9.2
Jamestown National Historical Archives)

Jamestown archaeological dig site. (Courtesy of

It has subsequently been institutionalized and has evolved
into professional opportunities for a diverse range of dis-
ciplines, including architects, historians, landscape archi-
tects, lawyers, engineers, photographers, archaeologists,
land surveyors, and educators. Several factors have nur-
tured the increasing professional pursuit of historic and
archeological interests within the purview of land devel-
opment activity. They include:

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 man-
date for preservation activity

B “Roots”: our personal need as individuals and pro-
fessionals to recognize and save artifacts commemorat-
ing our heritage

B Media: attention to lost cultural and historic arti-
facts has fostered community awareness and education
of preservation

B Profit: The pragmatism of development that a
saved or eliminated historic resource will generate
profit

The home of the historic preservation movement is re-
puted 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). Their efforts were en-
hanced when the State of Virginia passed legislation em-
powering the association with the duty to manage, 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),

Monticello—the home of President Thomas Jefferson
(1923), the historic core of Charleston, South Carolina
(1930), Colonial Williamsburg, Virginia (1930), and in New
Orleans, Louisiana (1937). These are but a few examples.

Key legislative actions by the United States Congress
have fostered the growth and importance of historic pres-
ervation and archeology. They include the Antiquities Act
of 1906, which concentrated national attention on the pro-
tection 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 ex-
panded in 1935 with the Works Progress Administration
(WPA) of the National Recovery Act during the Great De-
pression.

Out of these programs grew the Historic American Build-
ing Survey, a work program calling for the measurement
and photographic documentation of particular historic
structures. 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
Registry 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 or-
ganization 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 recognize officially and unify
over 100 years of grass-root citizen and government efforts
to preserve significant sites and buildings.

In step with this commitment, Congress passed the
“Housing Act,” 1961, requiring the Secretary and Depart-
ment of Housing and Urban Development (HUD) to iden-
tify, assess, and aid in the protection of historic properties
within the guidelines of urban renewal activities. Congress
further charged the Secretary and Department of Transpor-
tation in 1966, under the Transportation Act for Highway
Expansion, with the responsibility of identifying potential
archeological sites for exploration and/or candidate historic
structures as a component of highway planning, design, and
construction. Congress next passed the National Historic
Preservation Act (1966), further expanding the responsibil-
ities of preservation administration within the U.S. Depart-
ment of the Interior and the National Park Service.

President Lyndon Johnsons Housing Act of 1964, Amer-
ica Beautiful campaign, and the Housing and Urban
Development Act of 1968 propelled the private sector
preservation movement in negative reaction to federally
funded urban removal and reconstruction projects in nu-
merous older city neighborhoods nationwide (Waterbury,
Connecticut, being one example).

Another powerful event that strengthened the preserva-
tion movement and challenged development efforts is the
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1978 U.S. Supreme Courts ruling to halt demolition of
Grand Central Station in New York City. The Court ruled
the train station to be of cultural, historical, and architec-
tural 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 de-
cision expanded the base of preservation.

Legislative acts established a precedent for future land
development ventures in several ways. For the first time, 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 lo-
cation and association with the heritage of a “place.”

Second, preservation forces could effectively petition the
courts to enjoin developers from demolishing or jeopard-
izing the historic integrity of a structure. The extent of such
forces served not only to stop but also to re-direct the de-
sign and development of a program envisioned. Third, the
decision challenged the intent of zoning. Whereas previ-
ously a landowner viewed zoning as the definition of ex-
isting or potential development for a particular land parcel,
this ruling established that a land use zoning classification
does not necessarily guarantee a right or expectation of de-
velopment. 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 development 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 signif-
icant structure or site. The ruling has been challenged many
times and continuously upheld. When historic resources are
in potential jeopardy, the privilege of private land owner-
ship and development rights are placed under scrutiny.

Preservation Resource Identification

Preservation and archeological exploration has come a long
way since the 1978 Supreme Court ruling. As a movement
and philosophy, it has grown far beyond the traditions of
rebuilding and saving antiquities to the appreciation of built
(buildings, land forms, and “things”) elements common to
everyday man that have merely survived time.

Today, 72,000 buildings and sites are listed on the Na-
tional Register; only 77% of these are structures, including
all building types and tunnels, roads, dams, bridges, etc.
(See: www.cr.nps.gov/buildings. htm@aol.com.)

Public policy and incentives to work with land devel-
opment endeavors have also expanded, allowing broader
and more incremental flexibility to the extent and goals of
preservation.

The National Historic Preservation Act of 1966 was ex-
panded in 1992, Section 110, to broaden Federal agency
involvement. Today, preservation staff and cultural resource
policies exist within the following agencies (those of major
significance to land development are underlined):

Department of Agriculture

Farm and rural services

Forest and Natural Resource Conservation services
Department of Commerce

Economic and Trade (National and International)
Ocean and Atmospheric Trade

Department of Defense

All sectors have rescues and sites to maintain
Department of Education

Department of Energy

Department of Health and Human Services
Department of Housing and Urban Development
Department of the Interior

Bureau’s of Indian, Land, and Reclamation
National Park Service

U.S. Geological Survey

Mining, Fish and Wildlife Services

Department of Justice

Department of Labor

Department of State

Department of Transportation

All sectors: rail, road, aviation, coastal, and transit
Department of the Treasury

Department of Veteran Affairs

Environmental Protection Agency

Federal Communications Commission

Federal Deposit Insurance Corporation

Federal Housing Finance Board

Federal Emergency Management Agency
General Services Administration

Library of Congress

Metropolitan Washington Airports Authority
National Aeronautics and Space Administration
National Capital Planning Commission
National Endowment for the Humanities
National Science Foundation

Nuclear Regulatory Commission

Presidio Trust

Small Business Administration

Smithsonian Institution

Tennessee Valley Authority

United States Postal Authority

Note: each Federal agency is further expanded at State
and Local government levels with comparable policy and
regulatory programs. See: www.achp.gov/federal html@aol.
com.

Controversial land development efforts where preserva-
tion is concerned will also fall under Section 106. This sec-
tion created the Advisory Council on Historic Preservation
as an independent Federal agency that provides a public
and private forum for the resolution of many interests. See:
www.achp.gov/about council@aol.com.

Time coupled with increased land development nation-
wide reveals the ever-growing power of preservation. Re-
sources, physically present or perceived (like battlefields,
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mines, and other subsurface archeological evidence) are
ever more important to people. The land developer, now
more than ever, needs to be knowledgeable of the move-
ment. What determines whether a resource is worthy of
preservation or archaeological consideration must be un-
derstood within the context of different information cate-
gories:

B Resources of national importance are defined by
the criteria for landmark and National Register nomi-
nation:
O Association with significant events
O Persons who have contributed greatly to our na-
tion
O Distinctive architecture based on style, materials,
age (50 years or older in most cases), construction
technique, or that represent the work of a master
O The potential to yield information pertinent to
national history or prehistory
B Resources of state and local significance based on
the interpretation of national criteria applied at a more
vernacular level
B Resources by their location within, adjacent to, or
near a registered historic structure, site, or district
B Resources as a function of environmental assess-
ment findings
B Potential resources based on perceived historic
value

It is this very aspect of growing flexibility in land-use
that draws every property or building under development
in scrutiny with regard to potential historic value. In most
instances, the opportunities and benefits emerge early in the
research and design phases of the land development pro-
cess. At the earliest possible stage of land acquisition and
development, planning an assessment of potential preser-
vation resources should be taken.

Acquisition typically includes the legal research of land
records and the civil engineering of property boundaries.
These transactions and others frequently produce informa-
tion important to future development planning. At the in-
itial stage of land acquisition and development planning,
look at deed and property plats for property characteristics
that merit further study. Ask real estate, legal and title per-
sonnel during the process of land acquisition to watch for
and highlight any signs of a historic or archeological re-
source. Secure copies of deeds searched in support of land
acquisition and clear title. Analyze each document for ref-
erences to historic events, buildings, people, or cemeteries.
Likewise, property surveys and engineering building studies
are often routinely preformed during the acquisition pro-
cess; ask each professional to look for evidence of historic-
ity—this can not be overemphasized.

Williams Center, a mixed-use development project in
Manassas, Virginia, was stopped by the reaction of one cit-
izen 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 law-suit in 1990. The court ruled that
the property be purchased and preserved as a national park;
this decision cost taxpayers millions of dollars for land ac-
quisition and legal procedures. Perhaps early archeological
investigation would have curtailed such an outcome? At
least, in this case, early study would have afforded the de-
veloper more alternatives for land use or sale.

This case further demonstrates the diverse range of pro-
fessional, historians, land planners, landscape architects,
and civil with geotechnical engineers to a broad spectrum
of legal specialties included in the process of historic re-
source protection today. Other people employed or actively
volunteering in the fields of preservation and archaeology
are also equally valued in the process. The list of speciali-
zations is lengthy, and in cases overwhelming. This case
clearly demonstrates that the job of resource definition and
resolution is complex.

In an attempt to simplify this maze, a two-step approach
is offered. Start at the local government level, asking who
or what office handles preservation and archaeology con-
cerns. With a clear understanding of local information and
terminology, branch to county, region and state government
levels. In most cases, a telephone call will open the oppor-
tunity for further research via publications, internet, or li-
brary. Second, as your knowledge grows, so will the depth
of your questions. Similarly, you will gain a better under-
standing of professional resources at hand and willing to
help your effort.

One of the best ways to initiate resource identification is
to obtain site and policy information from municipal rep-
resentatives employed with the job of coordinating and ad-
dressing issues of historic preservation, archeology and land
planning. You may find that their help saves time and
money during the early planning stages.

LEGAL ISSUES PERTAINING TO PRESERVATION

There is abundant legal precedent affording protection to
historic and archeological resources at all levels: local, state
and national. The law clearly sets forth limits regarding the
disturbance of land and the improvements thereon. Land
ownership and development carry the responsibility of be-
ing knowledgeable of such limits, especially with regard to
the demolition of site improvements, the disturbance of
cemetery plots, and the excavation of earth. While it is often
difficult for federal, state, and local administrators to police
every resource, penalties, fees, and criminal charges can re-
sult where deliberate action has resulted in the loss of prop-
erty 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
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with a development effort. Advice pertinent to preservation
issues within the endeavor should include:

1. Ask that title reports and deeds searched for land
acquisition be reproduced for file records, and that ap-
propriate 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. 1f a new plat is required, ask the surveyor to re-
search older, former plats, and to provide copies.

5. In the event that deeds or plats reference improve-
ments, relics, former events, sub-surface conditions
(wells, waste, burial), or information implying historic
or archaeological resources, ask for a definition.

6. Last, maintain records and communication. With
good records and clear questions, a great deal can be
resolved. Most attorneys involved in land development
have prior experiences that may offer guidance to your
situation. Likewise, most public agents working in land
or historic planning have knowledge of other projects
that may be important to your planning effort.

CONCLUSIONS

The role of historic preservation and archaeological resource
assessment within the land development process is contin-
ually growing and expanding. The traditional concerns of a
property being historic in terms of age and national im-
portance have branched into a wider arena, where contem-
porary 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 presen-
tation has been to increase the level of understanding of
and appreciation for the role of historic preservation and
archaeology 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 serves to increase the im-
portance of history, in part or in whole, to people. This
section broadens both awareness to and appreciation for
preservation and archaeology interests as they play a direct
role in development.
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Source: LAND DEVELOPMENT HANDBOOK

VIARKET ANALYSIS AND
ECONOMIC FEASIBILITY

JoAnna Pillis Alexis

INTRODUCTION

In determining the feasibility of developing a parcel of land,
one cannot overlook the importance of the economic feas-
ibility of the project. Previous chapters within this book
have dealt with the environmental and engineering-related
issues that need to be evaluated during a comprehensive
feasibility study. This chapter will discuss the components
of economic feasibility and its importance in developing a
successful project.

In its most elemental form, economic feasibility analysis
is nothing more than stacking up the most likely scenario
of income and expense and answering the question “Is the
anticipated return enough to justify spending the money?”
While the market analysis identifies the product features
that will lead to the probable income profile, cost estimating
identifies the expense part of the formulas. Additionally, the
required investment return of the developer/builder gives
the parameters within which yields are acceptable, while
the experience factor often shapes the decision in ways that
are not obvious to any student of the science of analysis.

The objective of the market study and the marketability
analysis is to

Define the specific product and features.
Set the price range.

Project the expected pace of sales or leasing.

Al

Identify the most probable changes that will occur
in the economic and development climate between ini-
tiation of the project and completion of the program of
sales or leasing.

Decisions based on this information will dictate the cost
structure, densities sought, timing of delivery of product,

and the target purchasers or tenants. However, regardless
of the quality and quantity of statistical information avail-
able, the feasibility study also requires a thorough under-
standing of elements such as community acceptance and
local political environment. This information can be ob-
tained only from personal interaction with regulatory staff
in the applicable jurisdiction, elected officials, and com-
munity leaders.

MARKET ANALYSIS

The market analysis is performed to define the economic
environment. Features analyzed include demographic data,
transportation patterns, and regional social and economic
trends that will affect the supply and demand for a specific
type of real property. The analysis provides detailed infor-
mation about commuting or travel trends, saturation and
absorption rates for certain types of uses, and consumer
preferences for price, land use, or density variations, and it
is also used to identify those items that meet with political
Or consumer resistance.

The economic feasibility study looks at those factors that
determine the needs of the community for housing, em-
ployment, and retail areas and other land uses. It examines
the growth rate of employment in the community, manu-
facturing output, retail sales, and other elements that may
reflect job creation and demand for commercial space and
a variety of appropriately priced housing. The analysis looks
at demographic factors such as number of households,
household income, and age distribution. These factors de-
termine the community’s affluence and characteristics of the
available labor force. In addition, those who perform mar-
ket analyses look to the interrelationships between uses.
Certain land uses create demands for other types of land
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use that service them, such as warehousing facilities near
manufacturing centers. Some land uses, usually public fa-
cilities or regional service centers, have features that make
it attractive for related land uses to locate near them. An
airport is an example of such a facility, which will attract
hotels, shipping and warehousing facilities, and offices. The
broad approach may be used by employers in other cities
or by developers looking for specific properties in locations
that fit in with company operations.

However, the market analysis that is performed in con-
junction with all but the most complex projects focuses on
a narrower geographic area, which is usually the area in the
general vicinity of land under consideration for develop-
ment. The market analysis is performed to identify elements
that will help the developer determine what land use is
most likely to succeed in a given location, what specific
form and density it should take, what price range is rea-
sonable, and what features and amenities should be incor-
porated into the project.

Although the analysis always reflects a point in time,
decisions based on it must recognize that in many cases,
land development is a multiyear process. Conditions often
change significantly during the life of a development; there-
fore, comprehensive studies must take into account other
competitive or complementary projects that may be under
consideration by other developers or may already be in the
review process. Such projects may either absorb some of
the demand that is assumed to exist for the client’s project
or create new demand that will enhance the prospective
project. By conducting market research before undertaking
a development project, the developer can lessen the risks
associated with the venture. The market analysis prepared
for the land developer enables the consulting team to nar-
row their range of project alternatives with a plan supported
by its conclusions. While the design consultants rarely con-
duct the market research for the developer, their early par-
ticipation in the analysis is valuable.

Additionally, the market study inventories the range of
products that are currently available. It categorizes them by
their size, price range, and competitive features and the
dynamics and change in consumer demand and prefer-
ences. Among these factors are the characteristics of the
resale market for existing homes. Strength in the resale mar-
ket, signified by homes on the market for short duration,
suggests that demand could be strong for move-up homes,
those in the next-higher price range. A survey of the com-
petition should categorize projects by location, price, unit
and lot size, features, and sales or leasing rate. This infor-
mation is important to the design consultants engaged in
studying project feasibility, as well as for those projects al-
ready in development review.

The demographic analysis examines the characteristics
of the local population. Overall population growth and rates
of household formation affect gross housing needs. In ad-
dition, the researcher specifically looks for patterns that are
likely to affect demand for certain types and qualities of

land use. Data on size of households can be interpreted as
suggesting demand for variations in housing, lot size, and
number of bedrooms. A predominance of high household
income could create demand for larger, more luxurious
units as well as units requiring low yard maintenance. An
age cohort analysis indicating a sizeable middle-aged or
elderly population, so-called empty nesters, could also
suggest demand for smaller, luxury units. In some com-
munities, this demand could suggest housing types that re-
quire less maintenance, such as apartments or townhouses
in condominium or cooperative ownership. Have certain
segments of the population been overlooked? Could there
be demand for senior citizen communities, more affordable
housing, or projects that emphasize leisure-time activities?
Information on commuting patterns, such as direction of
peak hour flows and residents’ tolerance and expectations
for distance and time, is also important. Along with prox-
imity to certain employment centers, this information could
indicate who the potential buyers are likely to be.

Examination of the economy concerns itself with em-
ployment conditions and job growth. Two important ele-
ments are conditions that encourage job retention and local
efforts aggressively attracting new businesses. Quality of life
issues are important factors in the local economy. These
include housing affordability, availability of an appropriately
skilled labor force, cost of living, tax burden on individuals
and corporations, interregional transportation facilities, in-
cidence of crime, community identity, and cultural ameni-
ties. Of particular interest is the expansion of companies
already located in the community and the movement of
new employers into the area.

Information Sources

Much of the information contained in the community’s
comprehensive plan offers a strong base upon which to
build data about the local market. As with all printed in-
formation, however, the timeliness of the information is
critical because of rapid change caused by local, regional,
and national forces. Local market research firms often main-
tain relatively current survey data that are useful to the de-
velopment team. Such information often is very detailed
and includes construction and sales rates data, along with
a description of important features in all active projects in
the area. In addition, builders often conduct surveys of con-
sumer preference based on responses from those who visit
their sales offices in different projects. These provide useful
information about which features to emphasize or eliminate
in subsequent projects. Local chambers of commerce, eco-
nomic development authorities, utility companies, the U.S.
Census Bureau, local building or vital statistics depart-
ments, and similar institutions are other valuable sources of
market, economic, and demographic indicators. Organiza-
tions such as the National Association of Home Builders,
the National Association of Industrial and Office Parks, and
the Urban Land Institute periodically publish information
concerning consumer preferences.
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MARKETABILITY STUDY

Marketability analysis deals with the acceptability of a spe-
cific property and product type to be absorbed successfully
in a given market condition. Recognizing that most projects,
even small ones, require years of preparation, development,
and construction prior to delivery of the product to the
purchaser or renter, the marketability analysis will often be
done several times during the life of the project. During the
initial feasibility study, the developer/builder is often deal-
ing with the broadest form of the product—for example,
townhouses versus single-family dwellings, how large, and
what overall product mix. As the engineering and design
process progresses from schematic to conceptual, the prod-
uct definition takes further shape—what exterior materials,
major components of landscaping, patios, and parking ar-
eas. Just before commencement of construction, larger
builders are often still testing the marketability of their spe-
cific product types—what has sold most among other new
homes in the region? How large are the bedrooms? How
many fireplaces are attractive? What features are popular in
the kitchen? What modifications are indicated in feedback
from the model home? The most common sources of in-
formation at this final stage are the purchasers themselves
and the local brokerage community most familiar with the
product type and sales or leasing, with many larger bro-
kerage firms having acquired professional market research
firms that will do gross statistical analysis for their clients.

COST PROJECTIONS

In order to determine the potential for profitability, it is
required that all of the elements of development be iden-
tified and cost estimates be made, with increasing levels of
specificity as the project moves toward start of construction.
Some of the broad elements of costs are listed below. All
should be estimated with the greatest possible accuracy,
given the information at hand. Many of these elements will
be defined through the engineering consultants’ reports.
These reports will identify certain physical features of the
property, from which initial cost estimates can be obtained
from the engineers and then corroborated with construction
professionals. The following list is not intended to be all-
inclusive, but rather to demonstrate the range of costs in-
volved in most development projects. Because this book
deals with land development, the list is most detailed on
such development issues and mentions only briefly con-
struction costs of the buildings themselves.

Major Cost Categories

B Rezoning, special use permits, special exceptions,
and other amendments to land use, including costs of
engineering and legal and community outreach to ob-
tain approvals

B Land cost (and its relationship to yield) and struc-
ture of payment for land

B Feasibility studies, market analysis

B Contracting and purchase costs, including legal, ti-
tle work and title insurance, closing costs, appraisals,
loan fees, and lender’s required studies

B Engineering and design

B Environmental studies

B Boundary survey

B Topography

B Flood plain studies

B Soils tests and bearing capacity

B Site plan, subdivision plan, plans and profiles
B Fasements

B Land development costs

B (learing, demolition, rough grading, and earth bal-
ance

B Soils/rock—soil import/export

B  Hazardous materials removal and restoration

Siltation control, maintenance during construction

B Stormwater management, best management prac-
tices

B Wetlands protection and management
B Retaining walls

B Streets and access, including temporary construc-
tion access

B Curb and gutter, sidewalks, driveways, medians
B Trails and bike paths

®m  Utilities: easements, infrastructure, permits and ac-
cess fees

W Sanitary sewer

B Water
B Gas
B FElectric

B Telephone, Internet, cable, specialized access
B Street and lot lighting

B Landscaping, trees

B Fences and decorative walls

m  Offsite costs (e.g., downstream mitigation, easement
acquisition)

®  Covenants, conditions and restrictions, formation
of owners’ associations, applications and qualifications
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for regulatory approval (e.g., FHA approval of subdivi-
sion), condominium or cooperative documents

B Entry features and signs

B Specialized impact studies (for example, noise
studies near airports) and mitigation costs

B Letters of credit, bonds, and other forms of surety

B Completion agreements and other development
documents

B Final subdivision approval, punchlist and repairs
B [nsurance

B Real estate taxes during holding period and special
assessments

B Other transportation access and interface (e.g., bus
or train connections)

B Contribution to public facilities, impact fees, and
similar proffer costs

B Architecture and engineering fees

B Testing and inspections (fees paid to local regula-
tory agencies and consultants for professional testing)

B Hard costs of construction of buildings, garages,
and related structures

B Amenity package and costs (parks, tot lots, pools,
tennis courts, club houses, etc.)

B Merchandising, advertising and marketing costs

Given that entire courses of study are devoted to tech-
niques of investment analysis, this discussion will limit itself
to the broadest definition of the practice. Every dollar that
goes into a project has a cost associated with it. If it is a
borrowed dollar, it has a defined interest rate, fees, and a
principal repayment schedule. The lender has made its own
evaluation of risk, including its evaluation of the viability
of the primary source of repayment (i.e., the project and its
sales or leasing probability), secondary sources of repay-
ment (i.e., personal guarantees, additional pledged securi-
ties, etc.), the experience and track record of the developer/
builder, and the regulatory environment within which each
such lender must function. The lender has priced its in-
vestment return based on market conditions for alternative
uses of its available funds.

INVESTMENT ANALYSIS

The timing of payment for the land becomes a significant
factor in the success of a project. The seller and purchaser
will negotiate the balance between the price paid directly
for an all-cash settlement in the beginning of the develop-
ment cycle, a delay of settlement during the contract term
while pursuing rezoning and other regulatory entitlements,
and payment as sales progress. In general, the later in the

process that the purchaser must produce dollars to pay the
seller, the higher the price to the seller. Effectively, a land-
owner who contracts with a developer/builder for a land
price based on yield in the zoning process and payment
when units are sold has effectively become a partner with
the developer/builder, as his land value is at risk until the
complete payment is received.

Those dollars not borrowed are considered equity, or
funds of the owner. In general, all such funds are fully at
risk and require unlimited commitment with regard to time
and amount. If the project fails to achieve its projected sales
goals, the owner’s funds must continue to carry the costs
of the project and the loan. If the engineering feasibility
failed to disclose a significant subsurface condition that
leads to increased costs for excavation and removal of in-
adequate soils, the owner’s funds must pay the additional
costs of remediation, as well as continued carrying costs
during the delay in the project. If the market study failed
to disclose a significant competing project planned on
nearby property that will dominate the market during the
same years the subject project is coming to market, the
owners funds must bear the difference in project costs.
Overall, the increased risks borne by the owner of the pro-
ject demand that yields be substantially more than the debt
rate to justify the investment. It is not uncommon for re-
quired returns for institutional investors to be between 20
and 35% per annum. Although many smaller entrepreneu-
rial developer/builders do not define their required returns
so clearly, the same elements are present in determining the
advisability of undertaking any particular project, given
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TABLE 10.1 Summary of Financial Projections

LiNe* PER Lot
NumBERS PROJECT SUMMARY TOTALS 320 PERCENT
Income

Gross sales $127,418,934 $398,184 100.00%

Expenses
142 Predevelopment costs $145,000 $453 0.11%
3 Design $500,000 $1,563 0.39%
4+5+6 Land Development $7,700,000 $24,063 6.04%
7 Amenities package $500,000 $1,563 0.39%
8 Utility fees $3,040,000 $9,500 2.39%
9 Marketing/advertising $470,000 $1,469 0.37%
10 Real estate taxes/insurance $1,336,050 $4,175 1.05%
11 House construction $48,622,216 $151,944 38.16%
13 Land acquisition $21,440,000 $67,000 16.83%
14 Overhead & supervision $4,361,929 $13,631 3.42%
15 Developer’s fees $1,869,398 $5,842 1.47%
22 Selling costs/points $10,193,515 $31,855 8.00%
34 Interest on land $5,499,360 $17,186 4.32%
4 Interest on loan $2,693,388 $8,417 2.11%
47 + 48 Equity partner’s return $5,814,111 $18,169 4.56%
Total expenses —$114,184,967 —$356,828 —89.61%
Net profit before tax $13,233,968 $41,356 10.39%
60 Income taxes paid —$5,293,587 —$16,542 —4.15%
Net profit after tax $7,940,381 $24,814 6.23%

*See the following pages for detailed calculations and explanations of items in this summary. Line numbers refer to Lines on the detailed explanations.
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MARKET ANALYSIS AND ECONOMIC FEASIBILITY

other opportunities at hand. In any instance, opportunity
costs should be represented as a baseline cost—for the eq-
uity dollars invested, the interest not earned on those dol-
lars has an identifiable value and should be considered a
cost of the project.

In addition to evaluating the income potential and cost
structure, the investment analysis usually looks at financing
alternatives. The right combination of debt and equity given
the development and sales climate is essential. In many
cases with residential projects, lenders involved with the
short-term development financing view this as an entré to
the long-term home mortgage market and structure pro-
grams for financing sales to home buyers that all but elim-
inate closing costs, thus becoming an incentive to the sales
process. The requirement for up-front funding of prede-
velopment and infrastructure costs makes it necessary for
significant construction draws prior to the first possible
sales or creation of an income stream.

Timing and a thorough understanding of the interrela-
tionships in the process to bring the property to market
also play a critical role in the investment analysis. The de-
veloper must estimate the timing of expenditures as well as
the income from product as sales are made, each month,
quarter, and year through ultimate completion of sales or
leasing. Understanding the critical path of decision-making
is vital to keeping the project on track and not wasting
carrying costs idling with a lag time because applications
were not filed early enough or materials not ordered se-
quentially. As the project progresses and construction and
carrying costs increase, having laid a solid foundation in
the feasibility period can mean the difference between a
project delivered on time and within budget, versus a fi-
nancial failure for lack of early discovery and project man-
agement.

ECONOMIC FEASIBILITY ANALYSIS

The final economic feasibility analysis combines the market
analysis and the marketability study with development and
construction costs, debt structure, and required rate of re-
turn, then tests the outcome. Institutional investors (e.g.,
insurance companies, pension funds, investment trusts)
generally have fairly well-developed criteria. Required fi-
nancial returns are generally based on returns available from
other investments or their prior experience on other pro-
jects. If the standard statistical analysis does not yield the
hope of achieving the required return (hurdle rate), the in-
vestment is not made. At the other end of the scale is the
small to mid-sized local or regional developer/builder,
whose decision is more based on a gut feel for the market-
place and previous success with particular product types.
The early form of feasibility study is looking for the deal
killer so that one can stop spending money sooner rather
than later on a project that does not show promise of meet-
ing the overall return criteria.

Who does the economic feasibility analysis? Some such
analyses are performed by real estate consultants, apprais-
ers, brokerage firms (for residential product, those who spe-
cialize in sales of new homes often do this), and some
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accountants have the financial background to do this. Most
often, though, the final analysis comes from the developer/
builder themselves—those who have spent the time in the
fleld and know their individual product type, the process,
the cost structure, and sales or leasing patterns.

With larger developer/builders, the decision tree gener-
ally follows this pattern:

1. What are the financial goals?
2. What is the tested product type?
3. Where is the desired location in which to build?

4. Find the property, buy and develop it at a cost
that is within the acceptable financial guidelines.

Conversely, with smaller and mid-sized regional devel-
opers, the process often is more driven by availability of
land and the local political and community environment,
which has the effect of reversing the critical path of the
process:

1. Where are the opportunities?
2. Find available land.
3. Determine what can be built on it.

4. Define a product and control the costs in such a
way to make it profitable.

In all development projects, location, timing, and cost con-
trol are the critical elements that must be evaluated carefully
and exercised constantly in order to deliver a financially
successful project. The well-known axiom that “Location,
Location, Location” is the most critical factor is certainly
equaled by the admonition that “Time, Time, Time” can be
the greatest enemy. Many projects have fallen victim to fi-
nancial disaster because of changing markets, the ever-
present interest and carrying costs, fluctuating cost of
money, rework of improperly designed or constructed fea-
tures, and poor project management. The only solution is
to identify, during the feasibility period, the greatest number
of variables and learn as much as possible about their im-
pacts on the project, then schedule and control the process
in such a manner that, when the surprises come (and they
WILL come), they do not destroy the overall profitability
of the project.

The following basic example demonstrates how these el-
ements come together in the investment analysis.

Example: Multiyear Residential Development
Assumptions

Land.  Approximately 30 acres of property zoned for 1 unit
per acre but comprehensive planned for up to 12 units per
acre. The land will be purchased upon completion of zon-
ing and site plan approval, which will take two years to
complete. Payment for the property will be as follows:
$250,000 deposit at risk after the feasibility period (four
months), 15% down payment at closing, interest at 8% per
annum on the remaining balance, principal payments due
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in six equal annual installments thereafter. Lots will be re-
leased from the deed of trust at price equal to 125% of the
per-lot value. Annual payments count toward releases, and
funds paid for releases count toward the annual payment
next coming due. Purchase price of the land is $67,000 per
lot approved under the site plan.

Property Conditions. The land is dramatically sloping such
that it is ideal for garage townhouses, but requires retaining
walls and significant stormwater management techniques to
discourage wet basements and other adverse water condi-
tions. All utilities are at the lot line, but significant street
improvements are required along the property frontage. The
total lot yield on the property ends up being 320 lots due
to the constraints of the topography and the requirements
for setbacks and other community features.

Product.  Market studies indicate demand for townhouses
to sell in the range of $300,000 during the year 2001, with
an expected sales rate of 50 units per year. Escalation of
values in the marketplace for this product have averaged
5% per annum during the past 10 years, although such
escalations are somewhat unpredictable in their pattern of
year-to-year increases. A pool, two tennis courts, a play-
ground, and a small clubhouse with showers and restrooms
will be constructed in a central location.

Financing. A lender will advance 100% of the costs of land
development, house construction, marketing and interest
on the loan, up to 70% of the sale value of the houses under
construction at any given time. The loan bears interest at
the prime rate plus 2%, and prime has averaged 7% during
the past five years. The lender requires that land acquisition
costs and interest on the land, overhead, and supervision
be funded from equity.

Equity. The builder/developer is a regional firm backed by
an institutional joint venture partner that requires a mini-
mum equity return of 10% per annum to be capitalized
annually, with a target overall return of 25% per annum for
the duration of time the funds are invested. The developer/
builder will be allowed a developers fee paid on a current
basis equal to 3% of the hard costs of the project. After
payment of the 25% per annum return to the Equity Part-
ner, the remaining profits go to the developer/builder.

Tax Assumptions. 1t is assumed that the ownership entity is
a partnership, limited liability company, or Sub-S corpora-
tion that is engaged only in this project as its business pur-
pose, and that the entity will be taxed at the individual tax
rates for ordinary income at the federal and state levels. For
the purposes of this analysis, a blended rate of 40% is used.
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Source: LAND DEVELOPMENT HANDBOOK

PART Il.C REzONING

THE REZONING PROCESS

Lawrence A. McDermott

INTRODUCTION

Several primary objectives guide the land development de-
sign team during project formulation and design. Chief
among these is the clients mandate that the plan be efficient
in its use of land and cost-effective in the use of other re-
sources. The plan must also result in a marketable project
that appeals in both cost and layout to the developer as
well as the potential user. The plan must be able to receive
local government approval. Sometimes these plan/design
objectives compete with those of both local officials and
neighborhood residents. As a result, approval procedures
for development ventures influence the project result as
much as the local standards and principles used in project
design and can significantly affect project appearance, fi-
nance ability, economic return, design budgets, land costs,
development costs, consumer costs, and market appeal dur-
ing the development review process. The most satisfactory
plan for the developer, no matter how well designed, is not
necessarily the best plan in the community’s eyes, nor is
this always the plan that gets approved.

Although this chapter focuses mainly on the approval
process at the local level, the reader should be astutely
aware that state and federal agencies might also need to
review and approve specific aspects of the project. Depend-
ing on the nature of the project, state agencies such as the
Department of Highway and Transportation or Department
of Health may need to be included in the approval chain.
Additionally, the Environmental Protection Agency (EPA)
and Corps of Engineers (COE) may have to affix their stamp
of approval and issue permits as well (please see Chapter 6
for additional discussions on this topic).

Community involvement in the review of development
proposals increases the likelihood of change from the pro-

ject's original form. Residents’ involvement typically sur-
faces during rezoning and special exception procedures.
Opposition to a given proposal is often in response to con-
cerns regarding the loss of privacy, open space, or wooded
play areas. Residents frequently express fears about traffic
congestion, potential flooding, damage to sensitive environ-
mental features, or school capacity. During the public hear-
ing process, these concerns, even if exaggerated or resolved
by the proposal, can instill lingering doubts that can destroy
or dramatically alter a project.

Similarly, residents who are predisposed against a rezon-
ing or special exception application frequently succeed in
gaining input in project design. Not normally subject to
discretionary review, they have ample opportunity to ask
elected leaders to intervene on their behalf. As illustrated
in Chapter 44, “Case Study—Union Mills,” the growing so-
phistication of citizens and their power to influence all de-
velopment decisions often leads to stopped or delayed
developments. Despite legislation affording property rights,
the way in which the public is involved in the design and
review process can influence the proposal’s success or fail-
ure. Although the court often rules to uphold property
rights, a lengthy delay and the expense of litigation can
make it a hollow victory. Project engineering and carrying
costs as well as project finances can imbalance investment
and expected return. The developer may face a changed
market that needs a different product. Or worse, the po-
tential end users may no longer be able to afford the cost
of purchase or lease.

For these reasons, the manner in which the development
team approaches the rezoning and special exceptions review
process, with its roots in government and public relations,
is as important as his approach to the technical process of
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analysis and design. The land design team acts as a bridge
between the developer and the other participants in the
land development process, including the governing body,
other review commissions, the jurisdiction’s administrative
staff, and community residents. How effectively the land
design team manages this responsibility is critical to a pro-
ject’s acceptance and approval. Communication links must
be established and maintained throughout project design
and review. Since communications between the other par-
ties in the process cannot be controlled, the development
team must develop rapport and support within each entity
to create advocates for its plans, ideas and objectives. This
chapter discusses the analyses and procedures required to
accomplish that goal.

TECHNICAL ANALYSIS OF REZONING

A developer’s intentions frequently differ from the land use
allowed by the zoning district in which the property is lo-
cated. Consequently, the parcels zoning must be changed
before development can proceed. To accomplish this, the
developer must demonstrate, through protracted and com-
plex analytic and legislative procedures, that the proposed
zoning is suitable for the property and that the proposed
use is appropriate for the community. Even when the com-
prehensive plan recommendations support the zoning
change, the developer must earn the support of neighbor-
hood residents for a project that might dramatically alter
their community, which can be a formidable task.

Success in the rezoning process depends largely on the
technical analyses performed by the land design team.
However, consideration of the rezoning proposal frequently
takes place in a politically and emotionally charged atmo-
sphere. Private sector motivations and public sector policies
often come into conflict with each other and with residen-
tial citizens’ concerns and desires. Therefore, the land de-
sign team plays an important role in building strong
community relations throughout the project. The rezoning
process represents a major up-front expense to the land
developer and comes with few guarantees that the goals of
that investment will be realized. In view of the legal rami-
fications of rezoning and constitutional concerns for due
process, the development team relies heavily on its legal
consultants throughout the process. Legal advice is impor-
tant in ensuring that technical procedures are adhered to
and that government actions are consistent with the re-
quirements of state and local laws. During the rezoning pro-
cess, it is typical for the legal advisors to take the lead.

Reasons for Rezoning

From the land developer’s perspective, the most prevalent
reason for rezoning is to increase the land use intensity for
higher yield and greater profit potential. Developing a tract
to the maximum density permitted by its existing zoning
does not necessarily mean profits to the developer. In fact,
in some instances development at existing zoning is not
economically feasible. In a typical economic market, the

highest and best use of a property is a critical factor in
setting land value and prices. This land value is established
based on the scarcity of developable land in general and
the demand for property of similar potential. The com-
munity’s comprehensive plan and zoning ordinance play an
important role in determining highest and best use. For
example, a community’s comprehensive plan might suggest
that a 20-acre parcel of ground located near a commercial
area should be developed at a multifamily residential den-
sity of perhaps 15 dwelling units to the acre. Although ex-
isting zoning allows one dwelling per acre, based on the
comprehensive plan recommendation, the land’s highest
and best use becomes multifamily. Its value is based on the
demand for multifamily development, the scarcity of multi-
family zoned land, and the potential yield of the land.

Other motivations exist for seeking rezoning approval.
As noted in Chapter 2, comprehensive plans often set a
range of densities and uses, rather than a finite density. In
evaluating the plan to determine potential uses, a feasibility
analysis may suggest land uses for which there is consid-
erable market demand in the area. The situation may exist
where an intended use may be more compatible to the sur-
rounding area than existing uses or uses permitted by ex-
isting zoning. Further, the developer may wish to rezone
because of a preference for or bias against a particular type
of development.

Background Investigation

The development teams initial step in preparing an appli-
cation for rezoning is to conduct an analysis of the com-
munity’s comprehensive plan. Many jurisdictions require a
finding that the proposed zoning and subsequent devel-
opment comply with the provisions of the comprehensive
plan even if under the law of the jurisdiction the compre-
hensive plan is a “guide” and not a “mandate” for specific
development. Absent support in the plan for the new zon-
ing classification, it is unlikely that the governing body
would approve the rezoning application. Approval of a re-
zoning that is inconsistent with the comprehensive plan in-
vites legal action by enraged citizens against both the
developer and the public officials who adopted the zoning
change.

As noted in Chapter 2, adoption of the comprehensive
plan is the culmination of extensive analysis and commu-
nity participation. Consequently, findings and recommen-
dations play a central role in defining the development
program. Where the plan has recently been revised, it offers
a strong perspective of current community opinion. These
attitudes, towards both development in general and the cli-
ent’s property in particular, will be raised during the review
of the rezoning application by the approving authority.
Neighborhood residents are extremely diligent in demand-
ing that their elected officials apply literal interpretations of
comprehensive plan language that they had a hand in de-
veloping. The land design team must anticipate, respect,
and accommodate these attitudes.
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Preparation of the rezoning application requires that the
land design team conduct two levels of analysis of the com-
prehensive plan: first, an analysis of jurisdiction-wide pol-
icies, identifying the constraints and incentives imposed
during the development process, and secondly, incorpora-
tion of parcel-specific policies that address detailed require-
ments into the development plan. Typical considerations are
discussed below. Although much of this familiarity comes
from experience with previous projects, the land design
team should maintain an in-house reference copy of the
comprehensive plan. This copy should be annotated to re-
flect recurring issues and themes encountered in previous
project plan reviews to aid the land design team in antici-
pating future conflicts.

Each jurisdiction’s comprehensive plan is unique to that
community, and a comprehensive listing of the types of pol-
icies encompassed in a plan is not possible here. However,
the land design team should refer to the following list,
which can be referenced as a framework for identifying sig-
nificant development issues, both jurisdiction-wide and
parcel-specific, that must be addressed and resolved by the
proposed development. Depending on local practice, these
factors offer an indication of the types of studies and the
level of detail of analysis required as part of the rezoning
application.

B Development patterns and “futures” scenarios: These
define and distinguish areas where development is
both desired and discouraged, usually identifying
ranges of development density, intensity, and criteria
against which development proposals will be mea-
sured.

B Adequacy of public facilities, growth management and
systems management programs: These often suggest the
commitment of financial and/or land resources to in-
ternal and external improvements in order to accom-
modate proposed development, including the location
of such facilities, the timing or phasing of construction,
and the impact of these factors on the development
proposal.

B FEnvironmental and cultural preservation: The identifi-
cation of the type of natural and man-made resources
given priority by the community suggests the type of
investigation needed to identify such resources and the
method of protection and preservation to be used.
Such criteria often affect project yield by reducing
buildable land area and impact project design and con-
struction.

The comprehensive plans geographic and functional
components also provide information directly related to the
client’s property. This information refers to specific circum-
stances that must exist or conditions that may be applied
in reviewing development proposals. The plan’s recommen-
dations for individual parcels consider impact on the com-

munity and surrounding properties. Several factors play a
role in assessing that impact and determining future use.
Depending on parcel size, the ability with which develop-
ment can be controlled by either the developer and juris-
diction varies. As that control increases, usually with larger
properties, the developer has broader opportunities for in-
corporating features that make the project compatible with
its surroundings. The comprehensive plan may recommend
a range of land use intensities and establish conditions un-
der which the jurisdiction considers different proposals. For
example, the plan may call for a residential use range from
five to eight dwelling units per acre, allowing the high range
of eight DU/AC only with the satisfaction of specific de-
velopment conditions.

As part of the background analysis, the land design team
simplifies project design by assembling a checklist of com-
prehensive plan guidelines. This checklist is instrumental in
preparing the re