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Disclaimer

This textbook on residential land development practices is based on the field and
management experience of the author. All of the concepts presented in this text-
book have been successfully used by builders and land developers in practical
applications. This textbook is not intended to present all available land develop-
ment management techniques. The figures contained within are a result of work-
ing with many professionals on land development projects. The sample contracts
contained in this book are to be used as guides in preparing specific project
agreements. Binding contract agreements should be prepared and/or reviewed
by an attorney.
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Introduction

This publication is a comprehensive textbook on how to develop vacant land into
marketable residential lots and homes. The land development profession is
learned through experience, not taught. Design professionals, developers, and
builders use each project experience to influence their approach in developing
subsequent residential subdivisions. Land development experts do not exist. It is
the level of experience attained by each land development stakeholder that can in-
fluence the success of a project. There are over 40,000 local jurisdictions having
their own process of regulating, debating, designing, and building residential
communities. Because the industry is fragmented and locally managed, this book
provides a generalized approach to developing property. The approach should be
materially changed to reflect the nuances of each local jurisdiction. 

This textbook uses the tools of the trade to illustrate how to find land and
develop the land into finished lots for single-family homes. Land development
beginners or seasoned professionals associated with building our residential
neighborhoods and communities can use this book to learn and better understand
the complexities of the residential land development business. 

The unhindered entrepreneurial vision of the builder and developer in the pur-
suit of producing a quality and sustainable living environment must be preserved.
We must learn how to balance all of the vested interest groups involved in the land
development process to meet the challenge of bringing raw land to finished lots
and houses. The challenge is to develop residential projects meeting economic, so-
cial, and environmental goals established in the pursuit of achieving sustainability. 

TARGET MARKET

This textbook will benefit a wide spectrum of stakeholders and those entering the
land development industry. Including:

• The developer, who constructs finished lots from raw land
• The builder, who constructs the houses on a subdivided and/or finished lot



• The engineer, who designs the subdivisions, signs and seals the design plans
• The architect, who prepares the house plans 
• Local, regional, state and/or federal government staff, who review and ap-

prove the engineering construction documents for each project
• The real estate agent, who ultimately sells a home on the improved lot
• The homebuying public, who buys lots and/or homes
• The general public, who may want to influence the project outcomes
• The planning board, board of adjustment, or council members, who cast their

votes on the merits of a subdivision project and influence how a neighborhood
is designed and constructed

INTENT

It is the intent of this textbook to focus on the land development process that can
be utilized by all stakeholders involved in developing sustainable projects. There
are numerous manuals and textbooks assisting builders design and build a house.
There are also many manuals prepared by design professionals that provide tech-
niques and methods to design housing projects. This textbook is the only effort to
teach those entering the land development business and seasoned professionals a
methodology in which to follow for purchasing land and developing the property
into buildable and marketable lots.

Developers will be able to design, construct, and convey subdivided land by
using the procedures outlined in this textbook. This book outlines a successful
management process of developing land on time and within budget. The manage-
ment reports and methods presented are practical day-to-day tools that have been
successfully used in the land development industry. 

The cost estimating, conceptual design planning, and approval strategies high-
lighted have been tried and proven by industry professionals. The land develop-
ment bid process, project management and operational procedures outlined are
practical and proven methods used in managing a land development business.
Preparing cost-effective designs, obtaining bids of equal comparison, implement-
ing a project plan in the field, minimizing budget variations, and understanding
the best interest of the homebuyer can be learned through the information con-
tained in this textbook.
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The residential building industry, over many years, has progressed in the use of
land and in the development of planning concepts. Although many communities
vary their zoning districts to change the densities, land planning approaches have
not changed dramatically over the years. The land planning concepts of many
communities started with the pattern found in many older towns and cities.
Neighborhoods in which homes were close to the roadway and close to neighbors
formed a sense of community and a sense of belonging. Duplicating these con-
cepts is difficult, if not impossible. The bulk requirements imposed by local gov-
ernment stifle creativity and ingenuity, and land development standards cause
most creative approaches to be less than cost effective.

Creating a sense of community within a residential community can be
achieved if the project is of sufficient size to effectively and financially create a
lifestyle the market can embrace. The larger the parcel of land and the greater the
number of housing units within a commercial/industrial component, the greater
flexibility in creating a land plan unique to the property and to the marketplace.
However, not every community embraces new land planning approaches, nor can
developers amass sufficient land holdings to create a new community. Also,
many developers do not want to take the chance on a new land planning concept
because of the risk of government and market rejection of the idea. Thus, local
governments have instituted land planning approaches in the zoning ordinance to
guide development patterns. These regulatory design approaches are legislating
the way people should live without regard to how people want to live.

The market dictates the sales price of a home. The zoning dictates the number
of homes, and the land dictates the success of the project. After each peak in a
housing cycle, the building industry always faces efforts by local governments
and residents to stifle continued residential growth. In fact, many jurisdictions
downzone properties to achieve less dense projects. Local government should,
however, be assessing land availability, existing infrastructure, and density fac-
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tors to encourage in-fill or smart growth patterns rather than encourage suburban-
ization of a community.

AFFORDABLE HOMES

When local governments institute regulations on land use that impede growth or
financial profitability, the building community must seek out fringe and suburban
areas to meet the demands of the marketplace. Suburban properties then meet the
market demands with larger lots for bigger homes. Thus, restrictive planning ap-
proaches will significantly affect the way our communities are developed for
years to come. Exhausting our land resources through low-density development
and overextending community infrastructure to service these developments will
halt housing development in many parts of the country.

The affordability gap in the housing market continues to widen. The lack of af-
fordable housing for low- and moderate-income homebuyers is an acute problem
for many communities, and a solution that combines the approaches of regulators,
builders, and engineers to development is necessary to bridge this gap. To
achieve affordability, builders need flexibility in the way that land can be used
and in the standards that regulate how the land is developed. The price of land
does not correlate to the marketability or acceptability of the housing product.
Land designated with higher densities allow builders to spread the cost of devel-
opment, land, and land development over more units, thus permitting builders to
reach the first-time homebuying market and reduce the affordability gap.

LAND PLANNING FOR MARKETABILITY

Within many housing markets, the competition for homebuyers is always keen. A
housing project distinguishes itself from its competition with the design of the
home and the land planning approach. The design of the home can easily be off-
set by another builder with price adjustments or product enhancements, but the
site characteristics and infrastructure planning cannot significantly be adjusted af-
ter approvals and permits have been granted. Significant tree-save areas within a
subdivision, for example, can enhance the ambiance of the street scene.

Land planning for marketability is not a new concept. The creativity of the
land plan, the site amenities, the street scene, the aesthetic presentation, and envi-
ronmental considerations are all ingredients of a successful housing project.
These elements create the sense of community all buyers seek and set the project
apart from the competition. A well-thought-out and visualized land plan with at-
tractive street scenes combined with usable, livable, and properly oriented lots
will increase absorption rates and the perceived value of the homes.

Engineers should be elevating their land planning and subdivision design
skills to the next level of attention. A housing project need not be designed in a
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vacuum, and each lot should be considered an individual project. Proper grading,
orientation of the house, varying setbacks, landscaping, and lot usability are key
elements to the marketability of the lots and project. Engineers should pay special
attention to the location of driveways and garages, and to the lot topography so as
to maintain existing natural features of the lot. The less grading and clearing on a
lot, the better the product is received by the homebuying public.

While there are valid reasons to incorporate different land planning concepts
in the marketplace to present a clear choice, many new land planning concepts are
not embraced by the public and the regulators. Most locales have their own ap-
proaches as to how land is developed, and bulk requirements vary from one loca-
tion to the next. Many municipalities try to legislate how land can be used for
housing developments. Regulators strive to legislate how projects are developed
and how people will live in these projects. Unfortunately, this legislative ap-
proach is not market sensitive, and many projects do not move forward because
builders are unwilling to try something new. Residential land planning has every-
thing to do with the desires of the marketplace. The density, style of home, and
size of project become secondary to the planning approach.

Land prices match the demand but very rarely depreciate. Thus, builders must
raise house prices, achieve higher densities, or seek outlying areas with lower
land prices. Because builders cannot continue to raise prices and government
controls the density, builders must seek fringe or suburban areas to continue their
building programs. This has caused a reaction from many municipalities and their
citizens to slow or curb housing development. Knowing that land prices do not
substantially depreciate in a slow economy, the pent-up market that demand
housing will travel to outlying areas. This stresses infrastructure, adds to trans-
portation costs, and causes government to downzone property. A better approach
would be to find ways to concentrate growth in areas where the government con-
siders housing a must and to manage the existing infrastructure to match the de-
velopment patterns.

HIGH-DENSITY DEVELOPMENTS

Most zoning approaches earmark high-density developments close to other non-
residential uses, existing infrastructure, and difficult sites. Land planning concepts
for higher-density projects are governed by the housing type accepted by the mar-
ketplace. In many locales, zero lot line or small lot single-family subdivisions are
not well received or only well received by a segment of the marketplace (i.e., re-
tirement housing). New land planning approaches for high-density projects con-
centrate on the amenities of the project, the views, and the open-space planning.
The flexibility in road or parking lot design dictates how many projects are devel-
oped. Engineers should concentrate on how the housing units relate to each other
and plan the infrastructure around the housing orientations—not the other way
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around. Higher-density developments such as zero lot line, small single-family
lots; patio homes; duplexes; fourplexes; townhouses; and low-, mid-, and high-
rises will be limited by many jurisdictions in order to control growth. This is ex-
actly the wrong approach to establishing sensible growth patterns and meeting the
pent-up demand for affordable housing. Higher density will give builders a better
opportunity to offer affordable housing prices to first-time homebuyers.

CLUSTER ZONING

Cluster zoning is being implemented by many jurisdictions with the goal of in-
creasing open-space developments. In essence, a cluster zoning deed restricts a
portion of the project and consolidates the housing in one location, generally on
smaller lots to achieve the density permitted within the gross acreage of the site.
This approach has an obvious benefit to the taxpaying community by limiting the
cost of infrastructure maintenance and community services. The problem with
this land use option is that the homebuying public may not want smaller single-
family lots—even if the homes are of comparable size and style to those in larger
lot developments. The marketplace is clearly demanding larger homes on larger
lots. Cluster zoning is a tool that can be successful in the correct circumstance,
however. The site has a bearing on the success of cluster land planning. Cluster
zoning should not be restricted to a single zone within a municipality, but rather a
flexible planning option permitted in all zones. Although this planning approach
is not new, cluster provisions are not widely used because builders are hesitant to
use it without greater assurance of market acceptance.

NEOTRADITIONAL

This land planning concept attempts to replicate the community design ap-
proaches of traditional urban planning by de-emphasizing garages and cars while
emphasizing humanization. Today’s neotraditional approach has elements and
street scenes similar to older communities. This much more pedestrian-friendly
planning approach has smaller streets, street trees, small lot frontages, close front
setbacks, and garages tucked in the backyard. The concept is valid and can be
quite successful in the correct environment. The garages can connect to alley-
ways in the backs of the lots while the homes face the residential streets. Builders
will attempt this land planning concept if the regulations governing the street and
alleyway design are modified and if the standards governing the infrastructure de-
sign are made more flexible. The land development cost for neotraditional plans
will be higher, but it can be offset by the higher density associated with this type
of development. Even if the regulations are flexible and the density factors ad-
vantageous, builders will try this approach only if it provides a competitive edge
in the marketplace and only if the market is ready.
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RETIREMENT HOUSING

Creative land planning approaches to retirement community design are essential
to a successful project. In many communities, the retirement market is only start-
ing to emerge. Engineers must understand and appreciate the retirement market
and those elements of the community design that are necessary for a project to
succeed. Different levels of retirement community design are based on the age-
group and services required by that group. This market segment will only increase
as the baby boomers age. Serving this market segment with new housing and al-
ternative housing concepts will generate new approaches to land planning and
regulatory control. In addition, the existing housing stock will turn over, helping
to bridge the affordability gap in many communities. If engineers have the land
planning skills, expertise, and creativity for this market segment, their client base
will expand by word of mouth.

CONNECTIVITY

A new land planning concept has been accepted in many municipalities, directing
the way people will interact and live. Connectivity is the linkage of roads within a
project and the elimination of cul-de-sacs. Regulatory planners seek social inter-
connections within a housing project, because their goal is to enhance social good
and recreate an urban environment. However, the elimination of cul-de-sacs by
providing connections between streets is contrary to the way people want to live.
Most homebuyers prefer to live on cul-de-sacs or short streets with limited traffic;
not only are the conflicts between vehicles and pedestrians minimized, but home-
owners consider the design safer and more secure.

PARTNERSHIPS IN PLANNING

Housing professionals and the regulatory community should partner to develop
design alternatives that are market driven rather than imposed by regulation. Leg-
islating social economic values on the homebuying public falls short of its goal in
implementing new land planning concepts. In some cases, increased cost of de-
velopment and market rejection of a housing concept are the real ramifications of
a failed planning concept.

State and local planning officials react to a strong housing market with smart
growth initiatives that direct housing projects toward sites with existing infra-
structure. The problem with this approach is that the cost of land is generally
higher when infrastructure is already in place. The raw land commodity is the one
factor that cannot be controlled. The need for someone to sell land is primarily an
economic decision; builders will purchase land at a premium only if the market
can absorb the higher housing prices. If the market demand is for a lower sales
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price, the builder will seek fringe, suburban, or in-fill properties so that higher
densities can offset the cost of land. Land values do not always follow the supply
and demand curves or remain consistent with historical sales prices. The govern-
ment’s other reaction to overdevelopment is to downzone properties. As a result,
land values increase on a per-unit basis, and home prices are driven higher.
Again, the gap in affordable housing widens as the government reacts to housing
growth.

A partnership among engineers, builders, and government officials is impor-
tant in developing a true smart growth initiative that properly builds upon existing
infrastructure and meets the needs of the various housing markets. New land
planning concepts and approaches will stem from these initiatives. Every com-
munity has unique housing demands, and housing solutions should be a result of
consensus among the various groups involved in the design, approval, and con-
struction of homes. Engineers have an opportunity to be key participants in the
development of housing and they must take an active local role in the develop-
ment of housing ideas, concepts, and programs.
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Evaluating land for its highest and best use is worthwhile if the potential for re-
zoning exists. In many municipalities, development trends outpace zoning map
modifications by the government. For each parcel of land considered for purchase,
builders must assess the surrounding land uses for compatibility with the proposed
use. If the municipal land use and zoning maps indicate a specific use for the prop-
erty in question and it is compatible with surrounding land uses, rezoning may not
be justified. Not all municipalities would grant the highest and best use, but they
would entertain a zoning change complementing the vicinity. In areas with agri-
cultural land uses, any land development idea would necessitate a rezoning. The
builder should use the market study and assess the market demands for specific
land uses. The market study will define housing design options sought by the
strongest market segment. The study should also investigate other market seg-
ments to determine a need for commercial retail, offices, industrial buildings, and
other nonresidential uses. Selecting land use with market acceptance, site consid-
eration, and demand establishes sound reasoning for rezoning opportunities.

The site analysis report should contain technical considerations outlining the
advantages and disadvantages of developing the property in question. This report
should also consider the land uses most advantageous to develop from a technical
viewpoint. As an example, the site analysis report and market study will be used
by the design team to create a land use plan and land plan for a specific design
program and property. If the market study indicates industrial uses are needed but
the site analysis identifies steep slopes on the property with no public water avail-
able to the site, the property may not be suitable for a large industrial building.
The intent of achieving the highest and best use for property is balancing housing
goals with property characteristics. The result will be a project that is marketable,
cost-effective, and sustainable for the community.

Because the land development business is a fragmented industry with different
market considerations and price points across the country, selecting a land use
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suitable for the property characteristics, market, and location is essential for a
successful project. This chapter will describe land use alternatives and options
available to developing property for the highest and best use.

RURAL

Distinguishing factors for rural residential use are large lots in excess of one acre
with wide road frontages and lots typically located beyond public water and
sewer services. The building setbacks are typically generous to correspond with
the lot dimensions. The road infrastructure may be designed using different cri-
teria because the traffic volumes are expected to be low. The lots may be served
by roadways without the curbs and sidewalks generally found in higher-density
residential projects. Nonresidential uses may not be suitable for rural areas, be-
cause residential uses generally precede the need for nonresidential uses. Some
municipalities use rural residential lot standards to downzone property. In these
areas, the minimum lot size may be three to five acres and lot frontages may in-
crease to a minimum of 200 feet. Without corresponding land development stan-
dards and criteria, developing a rural residential area may be cost prohibitive.
The infrastructure design standards for this use are important for managing the
project costs.

ESTATE

Estate residential classification includes various lot sizes and is set apart by the
housing product, price point, and site features (Figure 2-1). The lot sizes may
vary from one-half to one acre, but the lot frontage may vary from 90 to 100 feet.
Since the homes may be customized, they are typically wider and may include
three-car garages. With high rooflines, varying architectural material, and wide
front façades, the street scene will be accentuated. Estate residential areas are sit-
uated in prime locations or associated with unique site features. Estate housing
may be located around golf courses, planned for secluded locations, or arranged
for advantageous views or vistas. Site characteristics and uniqueness complement
the price points of higher-end housing.

A gated community may necessitate private roads, which may be designed at
different standards than public roads. The roadway could be contained in an
ingress–egress easement rather than a road right-of-way. The additional land not
incorporated in the right-of-way is included in the lots. Road design should incor-
porate traffic calming design approaches to reduce vehicle speed within the com-
munity. Hardscape and softscape features are an important design element for
road frontage. Substantial landscaping and security features provide perceived
value and a sense of exclusivity. Most master-planned large-scale communities
will have an estate residential area with slower absorption rates than other market
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segments. The estate area will also have more stringent covenants, conditions,
and restrictions designed to protect property values.

LOW-DENSITY

Recently, most residential subdivisions are constructed as low-density in order to
satisfy the move-up market (Figure 2-2). This market segment has the greatest
depth and is probably the most sensitive to interest rate fluctuations. Price points
vary significantly from one market to another. Low-density residential areas con-
tain two to four units per acre. Lot areas will vary from 10,000 to 20,000 square
feet. The front and rear yard setbacks are generally 25 feet, and side yard setbacks
are 10 feet. Lot width varies from 85 to 100 feet, which permits a variety of ar-
chitectural designs for conventional housing. The roadway design is also standard
in terms of street width, curbs, sidewalks, and tree plantings. Yard swales in lieu
of curbing may return to the marketplace as a result of recent emphasis on best
management practices. The marketability of this type of project, however, may be
difficult due to the historical design approach for conventional subdivisions.
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Figure 2-1. Estate Residential Use. Single-family homes with the highest price points
in the community are situated on estate-sized lots with wide frontages.
Source: Sidney T. Burns, P.E., Due Diligence Associates, Parkland, Florida.



SMALL LOT, SINGLE-FAMILY

Higher-density, single-family, detached housing has become the use of choice for
many builders. Land values have escalated, and the cost is spread over more
units, while the buyer is offered a detached house. In slow markets, prices for
homes soften but the price of land stabilizes. In most cases, the percent decrease
in home prices will not be reflected in the price for vacant land. Small lot, single-
family land use provides the most advantageous scenario for a developer, who
can spread the cost of land over more housing units and also provide a product
that the market is seeking (a detached single-family house). In many markets, the
trend is to provide small, single-family lots but larger houses (Figure 2-3).

A variation on small lot, single-family homes are zero lot line or patio homes.
Zero lot line planning concepts were first introduced in the late 1970s but did not
receive wide market acceptance until later. The lot width runs from 50 to 85 feet,
and the lot depth runs from 90 to 120 feet. The house is positioned on a side prop-
erty line, and the property line side of the house is designed with no openings or
with opaque glass. The house design and accessibility are oriented toward the
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Figure 2-2. Low-Density Residential Use. Many projects located beyond public serv-
ices will use onsite water and wastewater treatment systems requiring larger lot
sizes. The ability to save trees, reduce pavement widths and eliminate curb are con-
sistent design approaches for rural single-family subdivisions.
Source: David E. Johnson, P.E., P.P.



wider portion of the lot. In many projects, the side yards are fully landscaped and
hardscape entrances are incorporated into the house design.

The house designs for the small lot, single-family subdivision should mini-
mize the prominence of the garage. The 50-foot-wide lot will have a product
width between 35 and 40 feet, so in some cases the front door is located on the
side of the unit. The challenge is to preplan the street scene elements and establish
architectural elements attracting buyers. The primary architectural element to be
considered is the roofline, including the pitch and truss layout. Road infrastruc-
ture for these sites will not differ from the subdivision road standards for low-
density residential lots. However, more driveways and yards will impede the de-
sign of proper lot grading and drainage. Side yard swales typically split the lot to
convey runoff to the front and back of the lot. Placing garages side-by-side on ad-
jacent lots allows flexibility in drainage design and reduces interference with lot
improvements. In many markets, builders combine the small lot, single-family
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Figure 2-3. Small Lot, Single-Family Residential Use. Narrow lot widths and larger
house sizes have been accepted design practices for many communities. This design
approach increases density and allows buffers and common open space distribution
throughout the project.
Source: David E. Johnson, P.E., P.P.



approach with neotraditional land planning, in which garages are accessed from
alleyways along the backs of the lots.

TOWNHOUSES

As density increases, site planning approaches will be dictated by the architec-
tural layout that accommodates the greater density. The standard townhouse (Fig-
ure 2-4) is one house within a row of attached homes, but townhouses can also be
arranged in a neotraditional layout. The minimum number of townhouses in a
building cluster is two, also known as a duplex unit. Townhouses are generally
marketed to the first-time homebuyer or workforce market. One-story town-
houses are an alternative for the active adult market. One-story townhouses may
not have garages, and thus the site plan reflects parking lot layouts or driveways
for garage units. Parking lots increase the impervious surface of the site. Storm-
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Figure 2-4. Townhouse Residential Use. Attached single-family homes on fee-simple
lots are an acceptable product choice for all market segments. Architectural appeal
and on-street parking with rear-loaded garages have been well received in many
marketplaces.
Source: David E. Johnson, P.E., P.P.



water management and best management practices facilities would become an
important design consideration, requiring land dedication for these types of facil-
ities (see Chapter 12).

Multifamily builders should design townhouse projects in phases, thus limit-
ing the infrastructure costs to correspond with the absorption rate. The building
clusters should limit the number of building configurations and the number of
units in each building. For improving design flexibility and managing construc-
tion cash flow, townhouse clusters generally contain three to six units per build-
ing. The important aspect of this approach that developers can start a building
with a single sale but limit the number of speculative units built along with the
sold unit.

Townhouse building clusters should have offset front elevations and varying
roof lines for architectural appeal. Combined with creative use of materials and
site planning, the clusters will have individuality and streetscape appeal. Town-
house developments are generally constructed in the range of 8 to 12 units per
acre. These projects also generally include an amenity complex appropriate for
the target market. Additional land area can be designated for open space or recre-
ational use as the density of the community increases. Townhouse projects are of-
ten located in areas associated with other high-density uses or as a residential
buffer between single-family, detached houses and nonresidential uses. Town-
house projects can also provide a sense of community and belonging that must be
reflected in the overall land plan and site amenities.

HIGH-DENSITY

High-density housing products (Figure 2-5) are designed vertically; their archi-
tecture must be cost-effective and have streetscape appeal. Densities ranging
from 12 to 16 units per acre can be achieved with two-story, walk-up units. These
units can be sold as condominiums or leased as rental units. The building foot-
print dictates the site plan and infrastructure design for the project. In most in-
stances, two-story, walk-up buildings do not have underground or underneath
parking, but rather parking lots and access lanes. The parking lots generally pro-
vide 9 by 18 foot parking spaces and 24-foot-wide access lanes. In some munici-
palities, parking stalls are reduced in size for small vehicles. The number of
spaces per unit certainly varies, and the total number of spaces may be increased
for visitor and amenity site parking.

Most high-density residential projects have an amenity complex designed with
a pool and playground equipment for young families. The competition in this
market range is strong, and the site amenities and architecture set the project apart
from the competition. High-density residential projects require substantial imper-
vious surface improvements. The drainage, stormwater management, and best
management practice design is the most important design element, since upland
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area may be needed for drainage facilities rather than buildings. However, most
municipal ordinances set a minimum for open space, which may include such
drainage facilities. Pedestrian access within the project complex should take ac-
count of centralized postal facilities. Other design considerations include irriga-
tion, entrance features, solid waste collection, recycling facilities, streetlights,
landscaping, building separation, building orientation, curb type, security, and
connectivity to nonresidential uses.

HIGH-DENSITY, MULTISTORY

The high-density, multistory residential building (Figure 2-6) picks up where the
two-story walk-up leaves off. The multistory residential building starts with
16 units per acre and increases as the location, market, and municipality permits.
Most multistory residential buildings are located close to public facilities and
mass transit links. Multistory buildings can satisfy all market segments, includ-
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Figure 2-5. High-Density Residences. Condominiums or rental buildings in high-
density zoned areas typically achieve a density of 12 to 16 units per acre. For high-
density projects, engineers must consider circulation, parking, mail delivery, dump-
ster locations, lighting, and drainage facility design.
Source: David E. Johnson, P.E., P.P.



ing active adult, simply because these buildings are serviced by elevators. Park-
ing facilities are underneath the building, in parking lots, or in adjacent parking
structures.

The biggest challenge in infrastructure design of multistory residences is the
interface with existing facilities, since most high-rise buildings are located within
developed urban areas and the sites are relatively small in relationship to the
number of units. As with high-valued commercial property, facilities for storm-
water management and best management practice approaches may be under-
ground so as not to use valuable upland area, thus fully utilizing the site. Most
residential builders and developers do not undertake high-rise, high-density resi-
dential projects because, once the building is started, the entire building must be
constructed before occupancy can begin, and many units are not sold when con-
struction begins. For this type of housing, the cash flow requirements are sub-
stantial, regulatory approvals time-consuming, and delivery schedules lengthy.
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Figure 2-6. High-Density, Multistory Residential Use. A housing product achieving
more than 16 units per acre will be a multistory building. Project planning of a high-
density, multistory project provides opportunities to separate pedestrian traffic from
vehicular movement.
Source: David E. Johnson, P.E., P.P.



ACTIVE ADULT COMMUNITIES

Active adults from 55 to 65 years old start to sell their existing homes and move
to a community structured and designed for them (Figure 2-7). The potential of
the active adult market is staggering, and projects catering to the active adult mar-
ket should not be overlooked for any location. The essence of the active adult and
aging markets is to satisfy a local need, since most of those 55 and older desire to
live close to family or their current homes. Florida and Arizona will always be re-
tirement meccas, but, developers should consider local markets for opportunities
to satisfy this expanding age group. In most municipalities, ordinances do not
have specific zones permitting active adult communities; planned unit develop-
ment ordinances may provide sufficient design flexibility for this type of project.
If not, builders should pursue regulatory changes permitting design characteris-
tics catering to the retirement market. In areas with active adult community zon-
ing, eight units per acre is a density widely used by municipalities.

This specialty market requires attention to housing product lines and amenity
packages, because the prospective homeowners are willing to spend money on
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Figure 2-7. Active Adult Communities. Sun City Carolina Lakes is a premier active
adult community south of Charlotte, North Carolina. Lifestyle, security, and sense of
community are all market considerations in developing a successful active adult
community.
Source: David E. Johnson, P.E., P.P.



upgrades and options in their new homes and they seek extensive recreation
amenities and social activities. Most adult communities are structured with a
homeowners’ association that sets standards for maintaining individual yards and
even the exteriors of homes. The monthly maintenance fee, if too high, is a mar-
keting negative. Lot size is typically 50 feet wide and 90 feet deep.

The active adult market appears to prefer single-family, detached housing, but
attached units can be successfully marketed to them. The attached units could
range from duplexes to four or five units per building. With this building cluster
approach, outside units are maximized, and interior units limited. The end units
are premium units, and the architectural design becomes more flexible with the
additional exterior wall. Storage space must be considered in the design, and
two-car garages are common. Multistory buildings are also viable options in the
appropriate location.

Most active adult communities are designed with an amenity building catering
to the social activities and recreation needs of this market. Golf courses, outdoor
pools, walking tracks, exercise rooms, indoor pools, and pool tables are common
features. Many communities have social activity directors on staff to manage the
affairs of the recreation complex. The amenity buildings range in size, but can be
30,000 square feet or larger. The amenity complex must be included in the initial
phases of designing an active adult community. Although there is no rule of
thumb for the size of the project in terms of units, builders should seek a project
size sufficient to carry the costs associated with the amenity package and other
site features.

For the aging population, builders may consider a transitional community
project, which includes the fee ownership of a single-family home or condo-
minium and other levels of care options included with the same parcel of land.
Care options include independent living, assisted living, congregate care, or con-
tinuing care facilities. The transitional community may also include multifamily
attached units for alternative living arrangements and price points expanding the
market. A residential builder could consider a transitional community design
when the other care options can be marketed and constructed by an entity with
expertise in those specific types of housing alternatives.

TRADITIONAL NEIGHBORHOOD DEVELOPMENTS

Traditional neighborhood developments provide a mix of housing opportunities
and price points (Figure 2-8). Design elements include interconnection of road-
way links to adjacent properties and existing neighborhoods or nonresidential
uses. Each project has a recognizable core in the form of a balanced mix of non-
residential uses with pedestrian connectivity throughout the project limits. Within
the project, neighborhoods are designed as neotraditional projects, which are also
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referred to as new urbanism (see also Chapter 1). In most traditional neighbor-
hood designs, cul-de-sacs are not preferred and a hierarchy of interconnected
roads guide the land planning approach.

As a current design trend, builders are recognizing the benefits of a well-
planned community development that replicates small suburban town planning
concepts in an urban setting. The emphasis on pedestrian-oriented streets is sup-
ported by instituting traffic-calming devices, such as roundabouts or narrow
streets in the road network. Location of pocket parks, open space elements, and
recreation amenities also add to the overall development scheme. The attention to
site detail and architectural design of the residential and nonresidential uses is the
most important characteristic of a traditional neighborhood project. Land plan-
ning and infrastructure design establishes the framework, but the architecture will
create the aesthetic appeal of the development, as well as street scenes marketable
to a wide range of buyers.
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Figure 2-8. Traditional Neighborhood Developments. Most traditional neighbor-
hood development projects include neotraditional site design that locates garage ac-
cess via backyard alleyways. These alleys are designed for one-way access and may
be 14 to 18 feet in width.
Source: David E. Johnson, P.E., P.P.



RESIDENTIAL MIXED-USE DEVELOPMENTS

Rezoning residential land into a mixed-use development is an effective way to
increase the value of vacant land, because it adds additional uses to a residential
zone. A logical and successful land use relationship is mixing residential uses
with retail or business uses (Figure 2-9). The residential use is the primary one
and, it is integrated within the same building structure as the retail or business
use. Many downtowns were originally planned with retail or business uses on
the ground floor and residential units on the second floor. This arrangement of
uses continues to be marketable and profitable for builders. This approach also
widens the market, but the builder must have expertise in both commercial and
residential construction, sales, and marketing. The architecture is extremely im-
portant to the marketability of the mixed-use developments. The site plan layout
is also important because the residential units will be used at different times of
day than the retail or business units. Public versus private accessibility to the
buildings and units must also be a consideration in the site layout. Vehicle
movement and parking should be segregated, as well as the access to each spe-
cific use. In many jurisdictions, the buildings are moved closer to the frontage
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Figure 2-9. Mixed-Use Developments. Commercial retail and residential housing
components in a town center environment have proven successful and are consid-
ered sustainable development.
Source: David E. Johnson, P.E., P.P.



road right-of-way. The buildings have two front elevations, with the building
shielding the parking facilities from the frontage road.

LARGE-SCALE PROJECTS

As municipalities continue to assess the pressures of growth and enact ordinances
to guide future development patterns, builders must review their options of deliv-
ering profitable projects. For many years, land located in fringe areas was priced
below the retail market because these areas lacked public infrastructure. Builders
gravitated toward these fringe areas when lower land prices combined with high
market demand for housing beyond the urban core. Builders were willing to con-
struct the infrastructure needed to serve these projects, but the results increased
sprawl. Since the residential industry is fragmented, municipalities react to sprawl
by revising ordinances so they discourage disjointed development patterns. Ef-
forts for a consensus approach to development are overridden by public sentiment
to enforce slow growth through government regulatory oversight and down-
zoning. Although this situation may seem detrimental to developing cost-effective
residential projects, builders have an opportunity to present well-conceived proj-
ects based on sustainability, fostering positive reaction from local officials.

In a well-conceived project, builders should devise a master plan with multi-
ple parcels in order to illustrate how the land use puzzle fits together with exist-
ing infrastructure. Such large-scale projects involve land controlled and not con-
trolled by the builder. The object is not to spot-zone individual properties, but
assess an overall area to achieve a land use plan that meets sustainability goals.
Government and the land development industry must work together to plan de-
fined neighborhood areas, an approach that should result in a consensus plan
rather than a debate of the merits of another disjointed residential project.
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The primary role of the land developer is to continuously maintain an inventory of
buildable lots for housing construction. Not unlike any other industry, buying land
and developing a product for the marketplace requires good business judgment
and a keen sense of producing the product below the price points of competitors.

Marketable lots are a result of:

1. Determining how the property will be used.
2. Completing a market study to determine the needs of the builder or the buying

public.
3. Checking on comparable land values to ensure that the price is consistent with

other subdivisions.
4. Evaluating the physical conditions of the land and its potential for subdividing.
5. Researching local, state, regional, and federal regulations affecting the site’s

development potential.
6. Understanding the legal issues associated with the land.
7. Knowing the cost of development.
8. Deciding to purchase of the land.
9. Managing the land development process successfully.

PROPERTY USES

A successful land development project is judged by knowing when lots will be re-
leased for sale, knowing how quickly the lots can be absorbed by the market-
place, and delivering the project on time. First, however, determine how the prop-
erty will be used:

1. Include unimproved raw land in inventory without designs or approvals.
2. Sell unimproved raw land with approved designs and permits.
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3. Sell approved lots and improved right-of-way infrastructure.
4. Sell or use approved lots, improved right-of-way, and improved buildable lots.

These objectives should be evaluated in preparing business strategies and
obtaining capital funding commitments. Pursuing each option allows a produc-
tion-oriented business plan because the timing of the sale or use of lots under
each scenario would be staggered. It is important to maintain an even produc-
tion of lots. At the start of each project, a market study of location, housing
product, competition, and land values must be completed based on tangible and
valid research.

MARKET STUDY

Finding land to meet your business objectives becomes easier once the specific
use of the land has been determined. Concentrate on the attributes of the overall
community. Evaluate each specific neighborhood for development potential, and
evaluate each site within the neighborhood on its highest and best use.

Community Overview

Prepare a community overview by compiling and evaluating available informa-
tion on employment, income, needs, and other demographic characteristics.

Demographic Analysis

Study the number of households, age distributions, population changes, and pop-
ulation trends.

Housing Factors

Study the housing inventory for owner-occupied units, rental units and vacancy
ratios, trends in residential building activity, potential demand for the number of
units expected to be built, and the annual construction rate of housing units in the
community.

Economic Analysis

Study the employment trends, family income distribution, future income distribu-
tion, and unemployment rates.

Market survey firms, local chambers of commerce, regional planning boards,
the Home Builders Association, and other associated real estate agent groups
compile specific economic data on communities, such as employment, popula-
tion, demographics, and potential income by population segments. Economic sur-
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veys are complemented by physically surveying the marketplace, talking with
real estate agents familiar with school boundaries, and speaking with local resi-
dents. Read local newspapers for several months while studying the community;
concentrate on the classified, business, and community sections of the news-
paper. Drive through the community and identify competition by locating on a
map that shows the types of product, prices, and when the models are open.

Community Analysis

Study where people are moving from, what sizes of the families are, and why
they are moving to the community, and what future employment in the area is
projected to be. This information must be balanced with research on where peo-
ple relax, their income levels, the number and distribution of families according
to their household income, and other social factors. As a result of this research,
focus on answering the following questions:

1. Can this community sustain the present building activity?
2. Can increased building activity be absorbed by the community?
3. What is the economic future and income expectancy for the area?
4. What are the future demographic characteristics of the area?

The result of this work will define competitive residential projects by housing
type, price, size, features, and absorption rate for each model type.

Neighborhood Overview

After you have a complete analysis of the community, microanalyze each se-
lected neighborhood within the community. Evaluate the competition in the se-
lected neighborhoods, and ascertain whether business objectives can be achieved
there. The true real estate axiom is location, location, location. However, evalu-
ate site locations with the critical eye of an adversarial neighborhood group that
could react negatively to a new housing project. To further evaluate neighbor-
hood potential, study local, county, and state new-home magazines. The product,
land plan, and zoning requirements should be consistent with surrounding prop-
erty. Evaluate the neighborhood’s location, school boundaries, and geographic
features.

Summary of Residential Market Analysis

• Determine housing needs and land development objectives.
• Document existing economic conditions within the area.
• Forecast the economic conditions of the area.
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• Undertake a market study to analyze the housing market.
• Complete a competitive housing study of all current residential projects.
• Complete an affordability analysis comparing income with housing price.
• Summarize the data for sites under consideration.
• Recommend housing sales prices and raw land purchase goals.

MARKET COMPARISON

The housing research strategy graph (Figure 3-1) shows the product comparisons
of the competition. Each series represents a different project. The proposed prod-
uct line is strategically located to reflect the business goals of the project. The re-
sulting selection of price points provides the framework to develop a marketable
housing product. The selected product line is further compared against the com-
petition by using Appendix 3-1, a competitive housing market profile. These fac-
tors provide the microanalysis necessary in preparing a housing design program
for the project.

Once you have selected several sites for comparison, organize the research in-
formation in a resource file for ease of reference. Appendix 3-2 is a list of site
evaluation factors and the source from which this information can be obtained.
Appendix 3-3 is a land evaluation scorebook that factors the attributes of the
community and of each individual site. Using the scorebook approach will allow
the evaluator to objectively outline the advantages and disadvantages of each site.

SITE ANALYSIS

Evaluating the site constraints of raw land is essential so as to minimize the fi-
nancial risk involved in developing the land for housing. To minimize that risk,
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determine the lot yield and the cost required to properly develop the housing proj-
ect before the purchase is executed. To do this, first undertake a complete com-
prehensive site analysis study (Figure 3-2). By combining this information with
other elements outlined in this chapter, you can reduce the risk factors associated
with each parcel under consideration.

No two parcels or sites have the same constraints or development solutions. It
is imperative to understand those constraints and solutions so that houses can be
delivered on time, absorbed rapidly by the marketplace, and constructed within
budget. The more information that you know about a site and its physical charac-
teristics, the better the chance that you will also know the cost implications, and
the ultimate success or failure of the project can be determined.

Based on the results of the in-depth site analysis, determine the lot yield, pre-
pare the conceptual land plan, understand the costs associated with the land plan,
and select the housing product. During the investigative process, strive to iden-
tify the unknowns and determine why this property has not been purchased by
competitors. As the unknowns are discovered, satisfied, and eliminated, you can
answer the question “Why does this parcel remain available for sale?” and the
risk of developing that land is further minimized.
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Figure 3-2. Site Analysis. A comprehensive site investigation and analysis of a site
will identify development benefits and constraints. Electric transmission line rights-
of-ways will present development and marketing difficulties for a project.
Source: David E. Johnson, P.E., P.P.



The next step is to allocate financial resources for further site analysis and in-
vestigative work. Then, rather than focus on the reasons to purchase the property,
establish all of the reasons not to purchase the property. This negative approach is
beneficial during the regulatory process and help you prepare a better product.

Site Analysis and the Purchase Agreement

Home building success is based on many factors. Among the most important are the
value and cost relationship of raw land and the cost of developing that land for
housing products. Ultimately, the results of the site analysis will be used to prepare
the legal documents for the purchase of the land. The purchase agreement should
use the identified site constraints as cause to void the contract without financial
loss. For instance, if you are purchasing residential land that uses septic systems,
the soil test results must be favorable for septic systems. If the soil test results are
not, this would be sufficient cause to terminate the contract. The contract should
also be contingent on receiving septic permits for construction before closing.

Once a contract has been prepared for the purchase of property, including a
due-diligence clause, start the comprehensive site analysis work without delay.
Obtain the information outlined in Appendix 3-2 before visiting the specific sites
under consideration. Determining the physical and regulatory parameters govern-
ing each parcel gives a clear indication of whether the development of that parcel
will be commercially successful. Appendix 3-4 is a detailed site analysis check-
list. If this checklist used to evaluate land, the physical investigation of the site
can be clearly documented, illustrated on a plan for further clarification, and used
as the basis for purchase decisions. This documentation can be valuable in ob-
taining financial commitments from lending institutions and in discussions with
regulatory agencies or political groups.

Site Inspection

Once you have reviewed the information, you should walk the property and assess
whether the information you have on the property’s topography is accurate. Relate
the elevation of the site to the elevation of the existing roads bordering the parcels.
For example, if the property falls away from the road, the design approach will be
different than if the property is uphill from the road. Moreover, the relative posi-
tion of the property to its frontage roads has a bearing on the land development
costs. The due-diligence clause of a purchase agreement should always require a
soil boring or soil test-pit program. Soil characteristics affect the site design and
have a direct bearing on the cost of developing the land. For example:

• If there is rock, basements are much more difficult to construct, and under-
ground utilities are more costly to install.
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• If there is clay material and if septic systems are planned, the clay material may
have to be removed and replaced with a different material at significant cost.

• If the site has expansive soils, structural foundation designs for residential
housing would be required; the cost of housing and associated liabilities would
be much greater.

By walking the property, you should be able to confirm that the information
obtained for the site is generally reliable. If a boundary and topography survey
exists before the site inspection, the potential cut-and-fill problems on the site can
be documented before design consultants are hired. The soil survey information
is necessary to determine the seasonal high water table elevation on the property,
which is important for basement construction, installation of septic systems, de-
watering for water and sewer systems, and locations of unmapped wetland areas.

Locating flood plains, freshwater wetlands, and natural drainage swales on the
property will guide the drainage design for the project and affect the amount of
buildable area. Thus, the profitability of the project can be severely eroded if
these environmental constraints are not addressed during purchase negotiations.

Depending on the location of the natural drainage areas, the land plan of the
project could be affected, and in some cases, the property can be rendered effec-
tively useless. Most landowners do not understand how significantly governmen-
tal regulations can affect the marketability of the land. If a flood plain on a prop-
erty has been documented by the Federal Emergency Management Agency
(FEMA), the buyer of that lot will be required to obtain flood insurance.

If the property is wooded, the vegetation on the property should be identified
and located. If the trees are significant in size and type, they are excellent selling
tools and positive attributes. If it is important to save trees for marketing pur-
poses, mark on a field survey where the significant specimen trees are located.
This information is essential to the land plan of the subdivision and affects the
cost of clearing. If clear-cutting is designated on the land plan, the clearing cost
per acre will be less, but the aesthetic appearance will suffer. If selective clearing
is required to save special trees adjacent to rights-of-way, house envelopes,
drainage structures, or utility facilities, the cost for clearing will substantially in-
crease. The benefit of saving specimen trees, however, outweighs the cost associ-
ated with selective clearing.

While you are in the field, note on the boundary survey map the locations of
public water distribution lines, fire hydrants, sanitary sewer manholes, electric
service, telephone service, and cable television facilities. Indicate the location of
each telephone pole along the roadway. These poles need to be field located to
prevent conflicts with access drives, road widening, or utility installations. The
cost of relocating utility poles can be extremely high. Make note of the frontage
roadway width and quality of the pavement. Locate the nearest cross drains in the
frontage street to determine whether offsite improvement is required.
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Special Considerations

The following special characteristics must be noted during the site visit:

• Is there heavy truck or commuter traffic on the frontage road?
• Is there noticeable commercial or military air traffic?
• Is there unusual noise generated from nearby manufacturing plants or tire

noise generated from interstate highway traffic?
• Are any unusual odors present? Note whether the odors would pose a negative

marketing aspect.
• Are the odors from manufacturing plants or from agricultural uses?
• Are there any standing pockets of water? These may indicate wetlands or

poor soils.

Take plenty of photographs of the site. Mark on a map the angle at which the
pictures were taken. Photograph and describe any unsightly views. Also, photo-
document any views essential for the successful marketing of the project, such as
a golf course, ocean views, etc. Make note of any demolition requirements and
junk or debris removal. Be certain to look for environmental concerns on the
property, such as 55-gallon drums. Make a clear notation of the compass orienta-
tion of the property in relationship to the surrounding land and views. Relate this
information to the land plan, and be sensitive to the way the houses would be ori-
ented on the site. During the site visit, walk along the exterior boundary of the
property by pacing off distances in the absence of a survey, stakes, or flags. Take
photographs of the surrounding area on all sides of the project. This photo history
will be useful throughout the planning process.

Find the location of available natural gas lines, and determine whether the
lines can be extended to the site. Check for high-tension power lines, determine
whether the electric company has future plans to install them, and learn whether
easements exist for this type of improvement. Obtain deeds, tax maps, and other
information to identify rights-of-way, easements, or restrictions on the site or on
nearby properties.

If public water lines are available, check for sufficient pressure to ensure
proper fire service. If pressure is lacking, you may be required to resize the
lines, loop water lines, or provide water storage facilities, thus increasing your
costs. If individual wells are planned, find out how deep the wells need to be
drilled and whether the groundwater requires treatment. Discussions with well
drillers are important in understanding any problems with individual wells;
moreover, their knowledge of the site soil characteristics will be helpful in ana-
lyzing the site.

In the site analysis report, assign costs to the various factors that affect the
development of the property. This cost analysis is essential in comparing the sites
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under your consideration. For site access, determine if there are proper vertical
and horizontal site distances at the expected access intersection at the site. Also
note whether the frontage road has vertical or horizontal curves or existing vege-
tation obstructing the line of sight at the access intersection. Determine the future
plans of utility companies for extending facilities to the site and the time frame
for completion. Determine whether the existing utility services will be adequate
for the approval and permitting process. Determine whether a scheduling prob-
lem may result, and include this item as a due-diligence condition of the purchase
agreement.

Locate where the public sewer connection would be, and determine whether
the lay of the land from the street allows shallow gravity sewers. A low area
within the property may require a pump station rather than balancing the cuts and
fills to achieve a gravity sewer. Note this on the site analysis report.

The site analysis report should be comprehensive in order to make a sound
business decision on the purchase of a site for housing development. Site analysis
not only identifies cost elements but also illustrates potential positive or negative
marketing aspects. The findings of an in-depth site analysis are the foundation for
quality design, efficient planning, cost-effective engineering, and governmental
acceptance.

REGULATORY ISSUES

The development of land for housing is the most highly regulated of all busi-
nesses. The construction of a home within a subdivision is regulated and gov-
erned by the model building codes, whereas land and its use are governed by fed-
eral, state, regional, and local regulations, as well as self-imposed covenants and
restrictions. These regulations are intended to protect the health, safety, and well-
being of the citizens (Figure 3-3). Regulations affect the quality of our living en-
vironment and are intended to reduce the strains that new housing may place on
municipal services.

Excessive Regulations

Regulations imposed by all levels of government result in delays engendered by
the need to obtain approvals. These additional costs are passed through to home-
buyers, with the cost of regulatory compliance and approval delays representing a
significant portion of a new home’s selling price Yet it is clear that government
regulations will continue to proliferate and that the various levels of review will
increase and expand, with a direct effect on the value of approved land. Escalat-
ing land values increase housing costs, and the eventual result of this cost spiral is
that some people will be shut out from the marketplace.
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Most builders and developers must borrow capital before initiating a housing
project, regardless of its size. The soft costs associated with preparing design
plans, filing applications, and posting review escrows can be overwhelming. The
longer it takes to obtain approvals, the more interest payments will mount up.
Sustaining overhead costs, monitoring labor costs, and managing material costs
must be adequately addressed in the project pro forma by projecting how long it
will take to obtain all permits and approvals. Forecasting cashflow requirements
that meet the requirements of the financial institution is critical for a builder or
developer to hold onto the land during the approval process. In most states, the
model building codes are adopted statewide and not amended at the local level;
builders are aware of the interpretations of code provisions and know that the
costs to comply with code interpretation may not be significant. However, in land
development, not only are design criteria, regulations, and standards imposed at
the local level, but they can be duplicated regionally and/or by state agencies.
There can be inconsistencies in land development regulations between neighbor-
ing municipalities. The interpretation and inconsistencies cause unfair competi-
tion between developers and affect the marketability of finished lots. In most mu-
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Figure 3-3. Regulatory Issues. Roadway sections imposed at the local level will es-
tablish the basis in which the subdivision is designed. Road sections without curb
and narrow pavement widths provide best management practices solutions.
Source: David E. Johnson, P.E., P.P.



nicipalities, a developer must post escrow money up front to pay municipal con-
sultants or independent experts to review the project engineering designs for
compliance with municipal regulations. The reviewing agent often interjects his
or her own professional judgment and opinions (thus going beyond the intent
of the regulations) into the design. This type of technical conflict delays the ap-
proval of the residential construction plans. Therefore, when consultants are se-
lected, it is imperative to confirm that they understand the local political and
regulatory climate. If the improvement plans can be prepared to meet the require-
ments, written or unwritten, and approved at the first hearing, the cost of doing
business is minimized.

Any regulatory review, beyond the initial review, adds time to the approval
process and can possibly cause a failure in meeting the closing goals of the com-
pany. During the governmental approval process, time is money and the potential
loss of business.

Approval Process

Appendix 3-5 describes a typical residential construction approval process, illus-
trating the various steps within all levels of government chartered to process sub-
division plans. This flow chart varies from state to state, but the basic technical
requirements for subdivision approvals remain constant. The timeline has been
adjusted to show ranges because of regulatory and regional differences. The only
way to compress the approval process is to work with the design consultants and
have them embrace the importance of the project goals. When you negotiate land
purchases, ensure that the purchase agreement addresses the regulatory process
and the time needed to obtain permits and approvals before construction. Only
consultants can compress the regulatory timeline. If the consultants understand
the project business goals, achieve an expedited design review, and comply with
the review comments without delay, the project has an excellent chance of being
released for sale as scheduled.

You should use the initial meeting with the design consultant team to outline
the design concepts for the project. Ultimately, the design approach will guide the
marketing program. Successes in the planning board arena directly relate to your
knowing the cost of the project and of all technical concessions. Answering ques-
tions in a pleasant but direct manner in a public forum and communicating
knowledge of the project are key elements to achieving an affirmative vote from
the planning board.

Any concession in land development design criteria can effectively lower de-
velopment costs and provide an edge in the marketplace. To obtain design con-
cessions, approach the issue armed with the multitude of manuals prepared by
trade associations and professional groups. Have these manuals available during
the discussions with the engineering and planning departments. In most cases,

LAND DEVELOPMENT BASICS 31



this information will not be well received because the design regulations have
been approved by ordinance, and government officials are not likely to change
the standards without an overwhelming reason to do so.

During the approval process, be forewarned: only adversaries will review and
publicly comment on the project. Very rarely does anyone stand up in a public
hearing and say, “I like this project,” “We should approve this project,” or “Let’s
go forward in providing new houses for the new families moving into our com-
munity.” Thus it is both easier and more prudent to take the path of least resist-
ance. Achieve approvals as quickly as possible to limit soft costs and interest
costs for the land.

Turning new concepts into a project plan that may or may not be embraced by
the homebuying public is risky. As an example, zero lot line housing has a market
and is an excellent planning concept to increase density. If the marketplace is not
ready for this housing concept, however, the project will suffer. Be a leader in de-
sign planning, but do not be a pioneer for new ideas. From a cost or marketing
perspective, these ideas may prove worth the expense and effort to gain commu-
nity acceptance. Still, it is rare to find a planning board, board of adjustment, or
council that will embrace new concepts for a community without significant pub-
lic input. To be on the safe side, use conventional design approaches, limit the
number of design waivers, and, if at all possible, refrain from any variances that
would cause debate at a public hearing. The ultimate goal in the land develop-
ment business is to find a well-located parcel that has zoning in place, a below-
market raw land price, and a pro forma showing moderate market absorption
while maximizing the profit margin. If any of these land development rules are
compromised, be prepared for a prolonged regulatory debate, delay, and in-
creased soft costs.

During the past 5 to 10 years, the most significant change in the construction
approval process has been related to environmental regulations, that is, protection
of wetlands, rare vegetation, and endangered species.

Appendix 3-6 is a comprehensive regulatory checklist to be used in getting to
know the jurisdiction governing the project from the land purchase through the
closing of the last lot. Create and maintain a contact file of names, titles, posi-
tions, phone numbers, fax numbers, and even the secretary’s name for each regu-
latory department. The administrative and secretarial staffs are involved in the
day-to-day processing of the project plans. Make their jobs easier by making sure
the submission applications are 100% complete. Depending on the project size,
absorption, and other factors, most housing projects take several years to com-
plete. Therefore, business relationships with government officials are key to proj-
ect success. As the purchaser of the property, you should go personally to each
regulatory department and discuss the specifics of the project with the staff. Do
not delegate that responsibility. The more you know about the land, the better the
chance of successfully developing raw land into finished lots.
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VALUE ANALYSIS

Real estate success depends on location, location, location. In land develop-
ment, the cost of raw land and the cost of approving and improving land for
the ultimate user will determine which location is best suited to meet business
objectives.

Use Appendix 3-7 to summarize basic characteristics for each site you are
considering and as a general guide to determine which site has the greatest poten-
tial for housing. Identifying reasons for buying or not buying the land requires
you to be objective. List pros and cons with an unbiased perspective. As reasons
for buying the land, list all of the site specifics: location, topography suited for
minimizing earthwork, easy road access, excellent vegetation, etc. List the rea-
sons for not buying the land needs to ensure the negative viewpoint, if any, has
been adequately stated. Every piece of property has a skeleton in its closet, and
the job of the site evaluator or person so charged is to find the hidden problems.
The possible pitfalls must be highlighted before you can fully evaluate the devel-
opment potential of the site. If you know the history of the land, then you can de-
cide how to overcome the problems and you can identify the solutions. Many
failed housing projects can be attributed to the developer’s paying too much for
the raw land at the very start.

Land price comparisons in terms of per acre or per lot are an excellent way to
compare yields for alternative sites. Most property owners rate the value of their
property much higher than the fair market price as calculated by a builder/devel-
oper; this stems from the owners’ sentimental attachment to the property. The
site analysis and market study are useful tools when you discuss property values
with landowners. The regulatory process and housing development standards
should be explained in detail to the property owners to assure them that the land
price is consistent with approved and unimproved subdivisions. As a result of
increasing government regulations, the lack of financial commitment to the land
development industry, and the competitive nature of regional builders, many
projects proceed through partnerships with landowners.

Check comparable land values associated with each site under consideration.
Do the research. Orient your project toward the right housing market. Anticipate
the time schedule for site selection, governmental approvals, clearing of the first
tree, and closing on the first house. Furthermore, understand whether the project
will be released in an overdeveloped market or a market striving for finished lots.
This estimation of time is just as critical to business success as it is to buying the
land at the right price.

Investing capital during the site feasibility aspect of the development process
is necessary to retain professionals who can assist with the technical aspects of
the property. It also gives a certain level of comfort to the developer when a
nonbiased opinion of the property’s potential can be presented with the pluses
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and minuses of each site. Once the facts are outlined and conclusions reached,
proceed toward controlling the property for company use.

CONTRACT PROVISIONS

When you are attempting to purchase property, your goal should be to hold onto
the land as long as possible before closing. Retain the option on the land while
obtaining all governmental approvals and permits, and relinquish as little cash as
possible to hold the land. Make sure that the first phase of the project can obtain
governmental approval quickly and that the cash flow requirements can be prop-
erly managed. Use Appendix 3-8 to highlight those items requiring negotiation
between the property owner and the buyer.

All of the information obtained during the market study, the regulatory analy-
sis, the site review, and the value analysis will be used in negotiating the final
contract for the land. Similar to a land development contract, the raw land pur-
chase contract should provide an escape clause, provisions, and conditions that
provide an avenue to void the deal.

Appendix 3-9 presents a land purchase contract outline summarizing the spe-
cific items to be included in the purchase agreement. The contingency clause al-
lowing the contract to be terminated with cause and without financial loss must
be included in the purchase agreement. Raw land purchase contracts should be
prepared by an attorney hired by the purchaser. Most raw land purchases are com-
plex, and legal representation is important to execute the contract provisions con-
sistent with all applicable laws.
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In structuring land development projects, you will want to investigate the many
forms of financing mechanisms. Joint ventures, installment contracts, and more
traditional financing opportunities are available to finance housing projects. Finan-
cial planning is an ongoing process that should match the company’s commit-
ment for growth. This chapter provides an overview of alternative financial ap-
proaches for funding land development projects.

FINANCING TECHNIQUES

Knowing your site and the ultimate use of the property is essential in preparing to
obtain financing for the project. A well-conceived project plan, demonstrating ex-
cellent management skills, effective management of cash, and sufficient financial
resources, is also indispensable for a successful project. All lending institutions
will require you to present these elements of the project.

The purchase of raw land offers the greatest potential return on investment of
any real estate venture, so the selection of an advantageous financing package is
important to the operations and financial position of the project. Using any of the
alternative financing techniques does not alleviate the need to fully understand
the project’s financial needs. Undeveloped and unapproved land does not pro-
duce income or cash flow; raw land generates only mortgage payments, interest
costs, taxes, insurance, and other payments as dictated by the signed contract.
Time is essential in converting raw land to finished lots. The cost of carrying the
land until approved and improved may very well drain any profits generated from
the initial investment.

Financing land development projects takes many forms and the partnering of
diverse interest groups. The typical financing techniques are described in this
chapter for ease of reference. Conventional financial controls on land development
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projects may become more stringent and inflexible. Thus, developers should in-
vestigate alternative financing techniques for future projects.

Purchase Money Mortgage

The purchaser obtains a legal title to the property. The seller takes a mortgage as
security by receiving a down payment and in the contract indicates the periodic
payments for the principal and interest. If the buyer defaults, the seller takes back
the property. The buyer must ensure that he or she can walk away from the con-
tract if the loan goes into default. Thus, for developing raw land, design a way out
of a project and do not put design dollars into the project until all certainties have
been proven. A prudent business approach includes contractual provisions that
provide escape clauses in case all valued market estimates, opinions, and antici-
pated market conditions fail to materialize.

Options

For a negotiated price, the buyer obtains exclusive rights, for a fixed period of
time, to buy land. The seller retains full ownership until the buyer exercises this
option. If the buyer experiences adverse market conditions, the buyer can get out
of the contract and suffers only the financial loss of the option price. This is an
inexpensive way to control property over a period of time, and it allows time for
favorable market conditions, rezoning, approvals, and so on.

Installment Contracts

The seller retains ownership of the property but prepares a negotiated down pay-
ment with the buyer and lists subsequent payments of principal and interest. This
approach is typical with landowners who can retain ownership and have no press-
ing need to sell the land, as sellers with a purchase money mortgage do.

Leasehold Arrangements and Lease Options

A buyer makes this arrangement with a seller from whom an outright purchase is
not possible.

The Land Sale Lease Back

The landowner sells the property to an investor, who then leases the land back to
the developer for eventual development.

Limited Partnership

The developer or general partner provides the management overhead and expert-
ise to manage the partnership and its business activities. The investors provide the
funding. The risk is spread to those involved in the limited partnership activities.
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Syndications

Syndications raise capital resources through numerous investors. The syndicator
manages and invests the cash raised. Many regulatory disclosures and require-
ments are imposed on syndications.

Joint Ventures

A joint venture is an excellent technique for combining the forces of the landowner
with those of the land developer. The developer and landowner split a piece of the
pie, and the joint venture structure reduces the financial liability of the developer.
The profits, losses, and liabilities can be allocated for each specific project. The
specifics of each joint venture agreement must be clearly defined in the contract
agreement. Even for large companies, the joint venture financing approach is prob-
ably the best technique for developing land in almost every state in the country.

Each state interprets the laws governing joint ventures differently. A joint ven-
ture is an association of two or more people carrying out a single activity for profit.
It requires a common interest in that purpose, and the parties have the same right to
direct and manage the conduct of each other in connection with the activity. Ex-
pecting profit and sharing the management roles are an essential elements of a
joint venture. If the agreement does not include a definition of the sharing of any
profits, the agreement would imply equal sharing among the joint venture partners.

The following checklist can guide the structuring of real estate joint venture
agreements:

1. Start and term of joint venture
2. Powers of joint venture group

a. Right to hold title
b. Acquire, lease, or sell real property
c. Borrow or lend funds
d. Pledge assets
e. Enter into contracts
f. Hire employees
g. Retain consultants
h. Enhance joint venture business

3. Role of joint venture partners
4. Indemnification clause
5. Management control
6. Contribution to venture group
7. Fiscal year definition
8. Accounting responsibilities
9. Arbitration provisions

10. Distribution of profits and losses
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11. Buyout provisions
12. Transfer of interests
13. Termination clauses
14. Execution

Blanket Mortgage

A blanket mortgage covers more than one parcel of real estate and is generally as-
sociated with single-family housing projects. The lending institution releases in-
dividual parcels or lots from the lien on the property by the lender.

Other Financing Techniques

Short-term financing, interim financing, open-ended commitments, commitments
with guarantees, and permanent take-out commitments, including the financing
options, are recognized financing instruments. These approaches can be discussed
with accounting consultants or lending institution representatives for more de-
tailed information. These approaches are reviewed for short-term and interim fi-
nancing requests, whether the commitment is an open-ended commitment, com-
mitment with guarantees from the developer, or a permanent take-out commitment
that is converted at the completion of a project into a permanent mortgage loan.

Once the financing package or technique is considered for a single-family sub-
division project, investigate what the lending institutions are looking for in terms
of presentations by the developer. Developers need to understand the mentality of
the lender. Simply, lenders are looking to be repaid and not to take back the prop-
erty. Also, lenders need for developers to understand the bureaucracy and the
time it takes to process a loan request. Lenders require capital investment in the
project by the requestor.

CHOOSING A LENDER

It is just as important for the developer to qualify the lender as it is for the lender
to qualify the developer. Learn what the lender is looking for in the loan submis-
sion package so the submission answers many of the lender’s questions up front.
This shows that the developer has done its homework in preparing a professional
approach to the project while accommodating the needs of the lender. Preselect-
ing the lender is important to limit the amount of time and effort in presenting
the loan request. A blind mass distribution of the loan package to lenders gives
the impression that the developer is shopping around—and maybe even that the
developer is desperate for financial support. Therefore, preselect lenders and
concentrate activities, energies, and cash on the development of the proper ap-
proach for a select few lenders to ensure a higher rate of success in obtaining a
loan commitment.
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In selecting the lenders most likely to qualify a developer for a project, use the
following guide:

1. Evaluate all of the available financial sources, that is, a commercial bank, a
real estate investment trust, joint venture possibilities, private investors, etc.

2. Ask for the lender’s references.
3. Determine the amount of funds available or the amount that has been set

aside for real estate lending.
4. Determine the maximum loan size and credit extended to one borrower and

determine if the loan request is within those limits.
5. Determine the percent of capital that can be invested in the real estate indus-

try or real state loans. What is the current investment limit?
6. Determine whether the lending institutions have any loan problems or are

under review at the state or federal level.
7. Determine the internal policies, practices, and/or regulations for real estate

lending.
8. Determine and review the current real estate loan portfolio and the list of

clients.
9. Determine the lender’s geographic capabilities and whether interstate lend-

ing is an option.
10. Obtain, if possible, a sample loan approval or submission package.
11. Determine the processing requirements of the loan package.

The best time to determine who is lending funds for land development and
building activities is during the market research and site analysis stages. Visit
competitive projects and look for job site signs indicating the financial institution
partner for the project. Network at Home Builders Association meetings. Contact
real estate agents and brokers, and meet with the competitors to understand who
is and who is not lending. Assess each lender’s strengths and weaknesses. Under-
stand the bureaucratic approach of each lender to a housing project. Assess the
attitude of the institution toward builders and developers.

During the loan submission process, again evaluate the lender’s current record
in lending for residential developments. The substantial upfront costs for project
planning, including consulting fees, application fees, and escrow fees, require that
you understand the lender’s policy on financing these costs. If the lender covers
start-up costs, the amount of capital infusion by the borrower is less. Also, deter-
mine how overhead costs are included in the financing package. During the initial
discussions with the lender, ask about the performance bond capabilities of that
lender, and ask how the performance bonds can be included in the loan package. In
real estate, the most important policy of the lending institution is how it deter-
mines that a performing loan has become a troubled loan; learn the ramifications
of becoming a troubled loan. Know this policy before submitting the loan package.
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Once you have selected the lenders to which you will apply, be prepared to
submit a complete loan package. Remember, lenders look for professionalism
when qualifying builder/developers. Lenders appreciate borrowers whose stan-
dards include proven business practices. Adhering to the lending institution’s pa-
perwork requirements for a relatively small project is just as significant as that re-
quired for a large project. To minimize the paperwork, develop efficient ways to
keep the lending institution informed of the financial status of the job.

SUBMITTING THE LOAN PACKAGE

By submitting a complete loan package, you demonstrate your ability to provide
correct and complete information the first time. The lender’s comfort level is di-
rectly associated with the credibility of your presentation at the very beginning. A
loan submission package should contain the basic items listed next. The overall
tone of the loan package should be positive and enthusiastic about the project.

Cover Letter

The first element of the loan package is the cover letter, which contains a brief de-
scription and location of the proposed project. Give a short summary of the finan-
cial request and highlights of the project. Be positive, to the point, and brief. The
cover letter should be approximately one page in length and no longer than two
pages. Determine the specific person who will review the initial loan submission
package. The cover letter should be personalized, and the loan package should be
submitted directly to that person. Call the reviewer to schedule follow-up meet-
ings once the loan package has been submitted.

Loan Summary

A one-page summary of the loan request is important so that the lender can im-
mediately recognize the limits of the request and how it conforms to the institu-
tion’s rules, regulations, and lending policies. Provide a summary of the transac-
tion parameters with an outline about collateral and the type of financing
requested. Indicate the timing for the project and any other important information
that the bank would need to act on the loan request.

Project Elements

This section also should be brief and to the point. List and explain the housing
types to be constructed in the project. Define the target market and the price range
of the product. Include a location map for the lender to assess the importance of
the project location. Define the absorption rate and outline the reasons why this
project will succeed.
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Company History

Include a summary of the company’s experience in the housing industry. High-
light the experience with the proposed product type. The personal financial capa-
bilities and credit history of the borrower and of the company must be outlined in
the loan package. Additional information concerning any community activities,
key staff members, and their credentials should be included in the request. List all
of the investors.

Marketing Strategy

Include an executive summary of the market study (as outlined in Chapter 3). The
executive summary is a concise statement outlining the highlights and conclu-
sions of the market research. This, of course, would include the geographic mar-
ket area, the demographics, the building activity, the trends in the marketplace,
and the projections supporting the financial request.

Project Team Members

List the consultants who have been retained to provide services for designing,
planning, and permitting the project. The various disciplines should include the
engineer, soils engineer, surveyor, environmentalist, planner, architect, market-
ing consultant, ad agency, public relations agency, and interior decorator. A
brief list of these firms and key individuals assists the bank in understanding
your commitment to the project by retaining well-qualified people to implement
the project plans.

Graph of Competitive Product

Provide a brief and concise graph of the proposed product versus the product of the
competition. Also include the summary of the site analysis. Show how the project
will use existing infrastructure and be consistent with municipal master plans.

Target Market

Include a one-page summary of the target market. This summary should also be
brief and concise. The description of the target market includes a listing of the age
ranges, family composition, income levels, employment characteristics, lifestyle
information, and financial capabilities of the market.

Product

Summarize in one page the product line proposed for the project. Include the prod-
uct design, house layout, subdivision layout, density, size of the units, and product
specifications. Highlight certain features that show how the proposed housing
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product has a greater value than the competition. Emphasize the pricing and ab-
sorption levels proposed for the project.

Appraisal

Include the most recent appraisal of the property.

Sales and Marketing

Include a list of the top sales agents, their experience levels, credentials, and re-
sumes. Outline the advertising and promotional program for the project. Include
brochures and other material supporting the marketing approach.

Pro Forma

Appendixes 4-1 and 4-2 are project pro formas summarizing the cashflow re-
quirements anticipated for the probable scenario and the most conservative sce-
nario. Provide detailed cash flow scenarios that represent the most probable case
and the most conservative and worst case for the bank to analyze. These pro for-
mas should be prepared using computers and available spreadsheet software
specifically designed for builder/developers. They are not only beneficial for the
presentation of a loan request, but they will provide a means of keeping track of
the project progress during construction. Backup schedules are required to show
how the costs were calculated for each expense line item. This detailed cost
analysis approach is beneficial to the investor and/or lender for their objective re-
view of the project’s potential.

Corporate Reports

Include any reports generated by the company for similar types of projects. This
may include weekly reporting of traffic and sales information. Also, construction
schedules and accounting reports are necessary for the bank to review. The bank
will determine whether the reports are sufficient in detail for proper monitoring of
the project. Provide a methodology or a means of reporting the construction ac-
tivities on a continuous basis to the lender. In essence, develop a management re-
port that provides the sales, absorption, and actual cost versus budget analysis for
the project. This financial report is the best way to keep the lender informed as the
project progresses.

Financial Documents

Include any corporate or personal financial statements and any other bank finan-
cial references. List the contact person who would be involved in follow-up dis-
cussions and meetings.
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Miscellaneous

Also include in the loan package a set of improvement plans prepared for the
project. These plans include the final plat, engineering plans, landscaping plans,
environmental reports, aerial photos, renderings of the product, floor plans of the
product, photos of the site, photos of surrounding areas, and project schedules.
The schedules include land development operations and the timetable to close the
first house.

Every company has strengths that should be presented with enthusiasm in the
loan package. If possible, your loan package documentation should be prepared
with professional flair using desktop publishing. An excellent visual presentation
of the material is beneficial during the review process. A good first impression
adds credibility to the facts and figures that the bank will use in passing judgment
on the loan request.

FINANCING 43



Developing raw land into finished lots is an art. It can be financially rewarding as
long as the project stays on schedule and within budget. This chapter explains the
various practical scheduling techniques that can be implemented for residential
housing developments. The intent is not to present a sophisticated critical path
method (CPM) or a sophisticated program evaluation and review technique
(PERT) scheduling method but to illustrate proven scheduling techniques that can
be used to keep track of the work production.

PROJECT ACTIVITY SCHEDULE

Schedules are valuable when used on a regular basis. Appendix 5-1 is a compre-
hensive activity schedule for tracking a project from land acquisition through the
final transfer of land improvements to local government. This activity list pres-
ents a time frame for each housing activity; note that many activities run parallel
with each other. The time frames in Appendix 5-1 are representative of a typical
housing project schedule.

To expedite any project, select activities for which the time frame can be mod-
ified. As an example, consultants require a certain amount of time to prepare the
designs. However, in this area, the time frame can be accelerated. Consultants
make money by completing projects in a timely manner in order to have staff
available for the next project. Ask them to expedite the project. Conversely, once
your project has been submitted to the regulatory agencies, your ability to accel-
erate the permit process becomes very difficult, if not impossible. Successful
projects must be managed, and the developer personally should manage the
schedule. The regulatory process and public hearings can be managed success-
fully by keeping track of details.

The timeline in Appendix 5-1 also can be used during contract negotiations
and to determine the contractual time limits for the project. The first phase, the
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conceptual design, establishes the project design parameters. Because the con-
ceptual design will dictate project costs, it should be approved by company staff
members before the expenditure of funds for the preliminary and final design
phases.

When the improvement design has been completed, initiate the regulatory
process at all appropriate levels of government that are required to review the
improvement plans. When government agencies provide a review letter seeking
additional information or requesting revisions, the plans must be resubmitted as
quickly as possible. The ability to transform regulatory issues into project ob-
jectives is a critical element in responding to regulatory recommendations. Keep
the pressure on government to efficiently review, approve, and permit the hous-
ing project. If your response is not completed expeditiously, your project may
receive a lower priority for review, and subsequent resubmissions, if required,
may not receive proper governmental response. Therefore, it is incumbent on
the developer to ensure that the consulting team responds effectively, effi-
ciently, and quickly to governmental problems and issues. Consultants should
design the plans in accordance with regulatory standards in order to avoid re-
submissions.

The last section of the comprehensive project activity schedule (Appendix 5-1)
refers to the municipal acceptance of infrastructure (Figure 5-1). The transfer
of public right-of-way or facility improvements has become a difficult, time-
consuming, and costly process. The key to finishing a housing project and its land
development improvements is to turn over the infrastructure to the government
entity as quickly as possible. Companies that effectively manage quality control
and contractor punch lists have a better chance of passing regulatory inspections
and turning over public improvements promptly. Therefore, inspect construction
regularly to ensure that quality is maintained. When quality control is apparent,
government officials are less likely to question the quality and punch list items
are minimized. Once land development contractors have left the job site, it can be
difficult to schedule their return to take care of any punch list items that do need
to be addressed. Thus, to ensure a timely performance bond release, the developer
should hold a land development retainer to ensure the punch list items are com-
pleted promptly by the contractor.

MASTER SCHEDULES

Appendix 5-2 is a project master schedule that provides a scheduling overview
for multiple projects. This approach highlights key elements of the project com-
pletion schedule from the land planning phase through to the certificate of occu-
pancy. The first certificate of occupancy and the first closing inject cashflow back
into the company. Monitor the progress of each project within the inventory so
that closings can be predicted and production gaps minimized.
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Appendix 5-3 illustrates an individual project master schedule, which presents
projected due dates for each major activity line item in the development process. It
also shows the actual dates of completion for each line item. A quick review of the
schedule will identify the projects ahead of schedule and those projects in serious
trouble. At the land acquisition stage, this scheduling methodology is very useful
in predicting the first closing in the project. After completing the project master
schedule, work backwards to establish a start date, and use this information at the
land purchase negotiation table. The project master schedule also tracks submis-
sion due dates for regulatory agencies; these dates are important because most
agencies require a certain amount of time to review plans before official action is
taken. If these submission dates are not met by the consulting team, delays in the
project planning process will occur. By missing a scheduled submission date, the
project could be delayed two to four weeks. A delay caused by a missed scheduled
due date may affect the project schedule even more if seasonal concerns (winter,
rainy season, temperatures, etc.) also influence operations.
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continue to increase. Drainage features are a significant percentage of the total land
development cost of a project.
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LAND DEVELOPMENT SCHEDULES

The land development project schedule in Appendix 5-4 highlights the major activ-
ities of a housing project and how long it takes to complete them. This format can
be adapted to any project consistent with the company’s business plans. All of the
major land development activities are listed on this chart, as well as actual progress.
Track the various activities on a daily, weekly, or monthly basis. Highlight work
stoppages or delays, and indicate whether liquidated damages are to be charged
against any subcontractor. Highlight milestones for each activity on a weekly basis,
including the percent completion. This management tool helps in monitoring
work progress and in approving and processing invoices. Illustrate on the schedule
any problem areas that must be resolved by a business, regulatory, or permitting
decision. As work progresses in the field, track these activities in an illustrative
way (see Chapter 15) and transfer the information to the land development proj-
ect schedule. On the basis of the site analysis phase, prepare the land develop-
ment project schedule using the industry production ranges presented in Table 5-1.

The land development project schedule can be prepared based on a conceptual
land plan. This timetable, when combined with a house timeline, provides an es-
timate for the closing of the first house. Depending on the time of year for con-
struction, factor in slack days for weather, holidays, hunting season, and so on.
Labor production rates fluctuate with the crew’s skill level for each land develop-
ment activity. Alter these ranges to fit site conditions, quality of workmanship,
and quality of the available labor force.

With personal computers, it is easier to develop schedules and reports to assist
in the overall management of a housing project. Many software packages are
available for scheduling housing construction, but very few programs exist for
land development scheduling. Because the land development tasks vary consider-
ably for each project, many developers continue to prepare land development
schedules by hand. Manual scheduling requires daily hands-on knowledge of the
development work; delegation of this responsibility to an onsite superintendent
should relieve the owner from updating the schedule on a daily basis. Many land
developers equip their field superintendent with a laptop computer with direct ac-
cess to the main office. The schedule is updated daily using Microsoft Project or
similar programs providing general scheduling methods. A daily review is still
necessary, however, because land development contractors can spend tremen-
dous sums of money in a short period of time.

Delays can be expected during the normal progress of a land development
project. Many problems that occur onsite are not described on a management re-
port until after the fact. The land development schedule provides a means to track
project status versus value received and to follow problems daily. The schedule
consolidates the progress of various subcontractors, rain days, or problem delays
on one management form.
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The land development schedule also provides a historical record of the project,
which can be useful to improve the management of the next land development
project. In addition, this historical information provides a comparison of work
productivity of the subcontractors. Their ability to get the job done on time and
according to the contract agreement is an excellent reference for future work.
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Table 5-1. Daily Production Rates, by Task

Task Rate Factors

Clearing 0.5 to 1.5 acre per day Depends on the maturity of the site, the
species of tree, and the density of growth.

Excavation 1,000 to 2,000 cubic Varies by soil type and design. Based on 
yards per day using a front-end loader and trucks to move

the material. Rate can be doubled if the
design accommodates the use of pans
instead.

Sewer 300 to 400 feet per day Based on installing an 8-inch sewer line at
a depth less than 8 feet. Contractors special-
izing in underground utility installations
can offer lower unit prices and increase the
rate to more than 900 feet per day.

Water 500 to 1,000 feet per day Varies by the design and soil type. Rate is
higher than for other underground utilities
because the depth of construction is
constant and greater installation distances
can be achieved without interruptions.

Drainage 200 to 600 feet per day Rate for pipe sizes up to 30 inches. As pipe
size and the number of junction points
increase, the daily production rates
decrease. The type of pipe material also
affects the rate.

Curb 700 to 1,000 feet per day Based on straightline concrete barrier curb
installation. For Belgium block or
mountable curb installations, the rate
increases with the level of experience of
the crews.

Paving 3,000 to 4,500 square Based on residential roadway specification.
yards per day Contractors specializing in residential

paving will have experienced labor and
equipment available to pave up to 10,000
square yards per day.



This schedule should incorporate the contractors’ schedules and be agreed on be-
fore the mobilization of equipment. If properly used during land development,
developers will maintain control of their jobs, minimize delays, and reduce ex-
tras, with the result that the land development work will be completed on time
and within budget.

HOUSING INVENTORY SCHEDULE

In project planning for production housing, a rule of thumb is to allow land de-
velopment construction activities to precede housing activities by approximately
three months. This permits underground utility work, road construction, and elec-
tricity and telephone installations to be completed for each phase of construction
(Figure 5-2). Proceeding with land development before housing construction will
eliminate any confusion onsite and any conflicts among housing subcontractors,
material suppliers, and land development contractors. It is always preferable to
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Figure 5-2. Utilities. Contact all utility companies early in the project planning phase
and request utility layout plans. Proper scheduling of utility companies for installa-
tion is critical to meeting the overall project schedule.
Source: David E. Johnson, P.E., P.P.



start housing construction after the site is stabilized. Housing subcontractors then
have easy access to each home under construction. In addition, the advance site
preparation enables buyers and potential buyers to inspect the homes under con-
struction without crossing the path of land development equipment. Access to the
homes under construction and site inspections of available lots encourages refer-
rals. Schedule land development activities to complement the housing production
schedule for each housing delivery (Figure 5-3).

Appendix 5-5 tracks the housing inventory by project. This housing produc-
tion schedule follows each housing sequence under construction. List either the
lot and block, or track each house by a sequence number, in each phase of the
project. This schedule records the original start date and the actual/forecasted
date for each unit. It also lists, by month, the completions, closings, and inventory
units, which should be limited to models. This report also tracks sales orders and
sales backlog with the starts and closings. By completing this report on a month-
to-month basis, a company can assess the need to start purchasing new raw land
or approved housing projects to supplement any shortfalls in housing production.
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Figure 5-3. Scheduling. Most residential builders will seek opportunities to proceed
with housing construction while land development activities are being completed.
Proper phasing will separate housing and land development contractors within the
project site.
Source: David E. Johnson, P.E., P.P.



Successful residential marketing begins early in the development process, at the
point where the target market has been identified and the engineers are beginning
the project design. In this chapter, engineers—as well as builders and develop-
ers—are introduced to residential marketing and learn tips for design and product
selection that are applicable for all residential projects.

In a successful subdivision, the housing design not only sets the style for the
development but also separates the subdivision from its competitors. The am-
biance and amenities of the subdivision should be designed to be memory points
for prospective buyers—marketing “hot buttons” can be incorporated into the
design that enhance curb appeal and, ultimately, increase absorption rates. Impor-
tant marketing factors include location, competition, land plan, lot premiums,
housing style, and marketing approach.

The design elements of a subdivision will vary according to the needs and de-
sires of the target market. For example, the size of lot and desirable amenities are
quite different for the first-time homebuyer than they are for the move-down
buyer, that is, the retirement market. Moreover, creativity and a perception of the
target market’s emotional needs are more important to the design that clever en-
gineering or technical innovation. For example, the design of a retirement com-
munity should include special attention to the design and land planning for
amenities, which usually include pools, clubhouses, tennis courts, special en-
trance features, security measures, and walking trails, all of which enhance a po-
tential homebuyer’s sense of safety and comfort.

Sensitive land planning and emotional engineering can bring a project to life,
creating a living environment that sells out quickly. Some of the factors that in-
crease market appeal of a new subdivision are considered next: location, compe-
tition, land plan, lot premiums, housing selection, marketing approach, and po-
tential for expansion.

CHAPTER 6
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LOCATION

It is true that location, location, location is the key element of a project that can-
not be remedied by money. In site analysis work, location is the starting point for
selecting the property. It is also the end point when the project is open for sale.
Not only is location, location, location important for the marketability of the
project, but it is important for the regulatory approval and cost of the project.
Connecting to existing infrastructure, such as perimeter roads, water or sewer
lines, or drainage facilities, is important to the overall cost of developing the land.
However, location is a factor that goes beyond pure dollar value.

Buyers seek subdivisions and housing communities that are well-located and
close to public services, public offices, shopping centers, and other amenities that
add to the quality of life and convenience of everyday living. Engineers providing
site selection and analysis services must concentrate on the property location and
the site characteristics that enhance the marketability of the site. In terms of ana-
lyzing property for purchase deliberation and development purposes, location
should be the primary factor in assessing the advantages of introducing a new
project to the marketplace.

On this score, in-fill properties that were previously overlooked may yield
great benefits. Overlooked properties have a problem, but engineers can investi-
gate the problem and prepare creative solutions to overcome it. Such properties
can be purchased with the knowledge of the constraints and thus under market
price. Engineers can add value to the overlooked parcels by designing creatively,
so that the marketability of the project is enhanced. It is much more advantageous
to satisfy niche markets with overlooked in-fill properties because the land values
should be below market price.

COMPETITION

A good practice for builders is to situate a new project close to the competition.
The traffic generated from a competitor’s print media, radio advertisements, and
direct mail campaigns will attract buyers to its project who spill over to adjacent
or nearby projects. However, once the buyers visit your site, it is important to dif-
ferentiate your project from your competitor’s. Differences can be drawn by ma-
terials, product, color, presentation, or orientation price, but your most important
one is a street scene that emanates comfort.

If your project is better located, better priced, and of better value, being close
to the competition will result in higher absorption rates for you and ultimately a
more profitable project. For this reason, an in-fill site may be a better selection
than a rural setting for your marketplace.
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LAND PLAN

The pricing structure for builders does not vary significantly. Large regional
builders may have some benefit in their buying power, but their size does not nec-
essarily make their subdivision design more creative. The pricing of homes or lots
directly correlates to the subdivision design and the perceived value of a creative
land plan. The sales price of a home does not have a direct relationship with the
cost of building it. The market sets the price of the home or lot and hopefully the
builder/developer will realize a profit on the land and, with luck, an additional
percentage from the house, lot premiums, and extras. Proper land planning for the
marketplace and the selection of the hot button amenities for enhancing the site
features can increase the perceived value of the project and yet not necessarily
add to the overall cost. This reinforces the need to present an imaginative land
plan and prepare a conceptual cost estimate before the purchase of the property.
The highest and best use of the discretionary funds should be determined at the
conceptual land planning phase.

The land planning techniques that result in high lot yields, creative open
spaces, and environmentally sensitive land consumption will be more readily ac-
cepted by the public, making it easier to market the project. However, new hous-
ing ideas may not be readily accepted by the homebuying public. Builders want to
be leaders but not pioneers in a marketplace. They will not introduce zero lot line
or small single-family lots in a marketplace when half-acre lots are the norm—
unless, of course, the market research indicates a need for a lower price point and
the government promotes smaller lots. Then, builders should seriously consider
the idea as long as the market potential and depth held up. As an engineer, you
must demonstrate to your clients that you understand the marketplace and the cre-
ative land planning approaches that can be successfully implemented there. In
most markets, a typical subdivision with open spaces will succeed because that is
what the homebuying public perceives as a quality subdivision. It will succeed
also because most local government standards are not flexible enough to allow in-
novation in land planning. Without question, the larger the project size, the easier
it is to maximize the number of units and be able to afford the ambiance of a cre-
ative subdivision design.

LOT PREMIUMS

When the housing market is thriving, builders will slow down the absorption rate
for the more marketable lots. All buyers want the best location, especially when
the best lots have views, woods, and privacy or are located at the end of a cul-de-
sac. To slow down the sale of the best lots, the builder can either hold the lots off
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the market, which is a negative approach, or place premiums on the lots. This
slows down the selection of the best lots and allows the typical lots to be sold and
constructed first. The philosophy is that the best lots will always sell.

Land plans create lots that can be marketed with lot premiums. These lots will
have unique characteristics that are distinctly different from the typical subdivi-
sion lots. Analyze each individual lot within the project to ensure the building
footprint is consistent with the builder’s house line and to provide flexibility to
sell any of the homes on each lot, thus permitting the builder to file for a proto-
type building permit.

Cul-de-sac roads and lots are inviting to homebuyers. Cul-de-sacs are always
the first lots to be sold even with lot premiums. These lots provide a sense of pri-
vacy, security, and safety for the homeowners. In most instances, the elimination
of through traffic within a subdivision will be beneficial to the overall presenta-
tion of the project.

There seems to be a trend that regulatory planners want to reduce or eliminate
cul-de-sacs. Their opinion is that connectivity, which involves connecting streets
rather than terminating streets in a cul-de-sac, is more desirable. Their goal is to
legislate the interaction between homeowners and prevent isolation of a group of
homeowners at the end of a cul-de-sac. This approach seriously miscalculates the
marketplace, becoming one more misguided planning concept implemented for
cars rather than for people. In fact, all market segments, from the first-time home-
buyer to the retirement buyer, prefer cul-de-sac lots. The design community
should not waiver from the preferences of the marketplace.

Design a land plan for a maximum number of premium lots by using the land
characteristics and land constraints to determine the ultimate marketability of the
project. Most builders do not include lot premiums in their pro forma, even
though they add to the success equation.

HOUSING SELECTION

Engineers should know the type and style of houses that are selling in their mar-
ketplace. Don’t stop at the front walk, either. Walk through your competitors’
models to view the presentation inside and outside of the house. The construc-
tion techniques used by builders in your marketplace are also important to un-
derstand. An engineer can enhance client relations and design a better-quality
subdivision by understanding how the building industry functions and markets
its products.

Selection of a foundation is a function of the marketplace but also of the char-
acteristics of the land. An engineer must be the advocate of the land and explain
how the land can add value and increase absorption. Select housing and founda-
tions both for the land and the consumer.
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Many builders follow the marketplace and offer product selections that are
similar in the size and style to those of other builders. To differentiate its product,
then, the builder changes the product specifications inside the house. In a hot
market, this may be the only marketing change necessary. However, in a slow
market, interior changes are not enough. Thus, engineers must add perceived
value to the subdivision design and land plan all the time. All too often, it is easy
to forget the down-market scenario. Time-honored planning and design concepts
can add perceived value to any subdivision regardless of the marketplace or mar-
ket. These concepts include house and site landscaping, gated communities, entry
features, design emphasis on people rather than cars, lot orientation, privacy, and
maintenance considerations.

There are times when preplanning the house type for each lot becomes neces-
sary; for example, foundations should be constructed in the late fall for winter
housing production. On one hand, preplanning denies consumers flexibility in the
selection of the home or lot, but, on the other hand, the builder knows the costs
and can increase efficiency in production. Salespeople balk at preplanning, but
engineers must keep the need for preplanning in mind and learn the phasing re-
quirements for each project. The phasing of the number of lots released for sale
and the cost of the infrastructure are always important. Design the subdivision so
that your builder/developer limits the cashflow, increases marketing flexibility,
and can stop the project at well-defined stages. If the builder chooses not to stop
at the phase lines and continues the infrastructure improvements to meet the mar-
ket demand, then the builder’s confidence level is high and an increase in sales
absorption must be realized to stay in line with the infrastructure improvements.
However, the decision of the builder should not affect the way the engineer de-
signs the subdivision infrastructure.

Engineers need to have a keen understanding of the actual cost of developing
property and the cost ramifications of the subdivision design features, but they
must be willing to go beyond the road right-of-way in their design approach and
their understanding of the marketplace.

MARKETING APPROACH

In most markets, a model home is required for buyers to inspect before they pur-
chase. A model home presents confidence that the project is “real.” The quality of
the products, construction, and presentation provide first and lasting impressions
that will make or break a project.

Engineers must understand the purpose of models and model home complexes.
When selecting the proper model home location, consider the following factors:

1. The cost to install the infrastructure to serve the models.
2. Timing the model center construction to commence as soon as possible.
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3. The orientation of the homes on the lots.
a. For curb appeal—how will consumers view the house when they first drive

up to the model center?
b. The view outside from inside of the model—What will consumers see from

all of the windows?
c. The natural light inside of the house during the entire day.

4. The sales trap within the model center—Have homebuyers visit the models
by coming into and out of the sales area.

5. The arrangement of the model homes in terms of pricing—Start with the stan-
dard home and walk to the largest model, which offers increased sales and
perceived values.

6. Design the model center to enhance excitement in the buying process.
7. Create a sense of urgency.
8. Consider landscape, hardscape, walkways, lighting, and signage.

The model center and model homes set the tone for the project and the accept-
ance of the project by the marketplace. The engineer needs to incorporate the
model center ideas early in the land planning phase of design. It is also appropri-
ate for the engineer to become involved in the model center beyond the normal
grading, drainage, and utility design elements.

Other elements of the marketing approach for a project include sign locations,
entrance features, and other ideas that give the project a sense of identity and a
memory point for the homebuyers. Consider different paving materials at en-
trances, even for public roadways, to provide a sense of arrival to the project. The
successful engineering firm in the residential industry thinks like a builder/devel-
oper and becomes a leader in the project design team.

SUBDIVISION POTENTIAL

During the site analysis phase, investigate the development potential of adjacent
properties. It makes sense for a builder to continue building operations in the
same location. Subdivision design should accommodate future infrastructure ex-
tensions to adjacent properties. Ultimately, engineers have a positive effect on
the market’s acceptance of a project. Through flexible land planning and cre-
ative engineering design, the engineer controls the cost of development, affects
the marketability of the lots, and establishes a sense of community within the
project. Understanding the residential marketing strategies of the building indus-
try will assist the engineer in better serving the client base and in creating mem-
orable subdivision designs.
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Each design professional involved in the process of developing a new subdivision
can contribute to a better living environment for future homeowners. Each design
criteria, however, must be relevant to housing projects—not commercial, indus-
trial, or highway purposes. Design professionals, regardless of discipline, do not
receive training that focuses specifically on designing residential subdivisions;
most of them learn through experience and experience alone. They use what they
have learned from past bad experiences to shape their design approaches in their
next housing projects.

The physical attributes of a site are the basis for the creative design approaches
and patterns that make each housing project unique. The proper use of the land
will, over time and after many projects, establish the reputation of the developer
and design team. Successful housing design professionals are sensitive to site
characteristics and how to use the land to benefit the eventual user.

Talented design professionals may work out of a garage or basement, or they
could be members of the largest regional design firm. The difference between
large, local, or even regional firms and home-office professionals is not their de-
sign abilities but the overhead costs of providing the design service. The design
professional best suited for designing a subdivision is the person who understands
the factors controlling the housing development process. When selecting a design
professional, start with an investigation at the planning and zoning office to de-
termine the designers hired by the competition.

Keep in mind that just because these firms are doing work in the community
does not mean that their work is of good quality. Review project plans at the
planning office and then compare the approach by visiting the constructed sub-
division. Determine whether the project was constructed consistently with the
plans. Also, find out whether the design firm is well received at the planning of-
fice. Reputable firms with qualified personnel are necessary to obtain permits
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and approvals in a timely manner. Their ability to understand the political and
governmental influences on housing will help shorten the approval process.

SELECTION PROCESS

Residential subdivision design work requires a unique talent sensitive to the way
people intend to live (Figure 7-1). The following criteria can guide in the selec-
tion of members of the design team.

1. Cooperation. Does the consultant have the ability to use ideas generated
through project discussions and implement those ideas with enthusiasm?

2. Knowledge. Does the consultant have specific knowledge to prepare a design
consistent with the intent of the project?

3. Workforce. Does the firm have sufficient employees to handle their current
workload and manage the proposed project? The project should receive the
same attention as any similar project. Any less attention would indicate a
staffing problem.
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Figure 7-1. Design Team. The selection of project team members is based upon
the design capabilities necessary to meet the street scene development goals of the
developer.
Source: David E. Johnson, P.E., P.P.



4. Experience. Evaluate the educational background and work experience of the
personnel assigned to the project. Visit existing projects designed by the con-
sultant. Is the project appealing? Do the homes complement the land form?

5. Commitment. During the discussions with the design team, will the consultant
make a commitment to adhere to the project schedule? A personal commit-
ment to a project schedule is important so that the regulatory submissions are
made on time.

6. Fees. The fee and negotiated contract provisions should reflect a lump sum for
specific scopes of work. Does this approach define the work and identify all of
the costs expected during the design and regulatory process?

The contract agreement with the design professional should be based on a spe-
cific time frame for the plans to be completed and submitted to the regulatory
agency (see Appendix 7-1). Not all design professionals will be used for every
housing project. For a single-family traditional housing project, the following dis-
ciplines should be considered for the design team: civil engineer, environmental
consultant, architect, landscape designer, surveyor, and soils engineer. Other pro-
fessionals to be considered would be an economist, to determine the effect of the
project on municipal services, schools, fire, and first aid capabilities; a traffic en-
gineer, to determine the effect the project would have on existing roadway sys-
tems; and a planner, to prepare the conceptual site plan. If managed properly, the
land planner, who determines the highest and best use of the land, can be the most
cost-effective professional retained by a developer.

DESIGN TEAM MEMBERS

The success of a housing project is measured by the ability of the project design
team to obtain government approvals and permits in a time frame consistent with
company objectives. Ask each design professional to commit to a production
schedule for the project. The following outlines the work responsibilities for each
design professional and can be used as a guide when discussing work scopes.

Surveyor

At the very beginning of every project, the surveyor provides, a boundary survey,
a task that includes researching deeds to investigate all easements and encum-
brances affecting that property. The survey should detail the existing infrastruc-
ture in and around the project site—such as roadways, drainage facilities, tele-
phone poles, fire hydrants, and other utilities—that could affect the ultimate
layout of the property. In addition to the boundary survey, a complete topography
survey is required. The topography is obtained by aerial photography or by an ac-
tual field survey. If possible, consider paying for low-flying aerial photography to
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ensure an accurate topographical survey. The boundary and topography surveys
are essential elements of the base map used for land planning.

Environmental Consultant

The environmental consultant’s scope of work for site inspection varies from
project to project and from one state to another. The U.S. Army Corps of Engi-
neers is charged with the federal responsibility for wetland protection; some
states have expanded The Army Corps’s role in the protection of wetland areas.
The environmental consultant should walk the site, take necessary soil borings,
inspect and identify vegetation, analyze the soil, and determine the depth of the
groundwater to ascertain the presence of wetland areas. Wetland areas should be
flagged in the field and ready for the surveyor to delineate by metes and bounds
on the base map. The environmental consultant should know about endangered
species and endangered vegetation that are protected by federal, state, and local
laws. Other environmental restrictions that should be reviewed and included in
this consultant’s final report are archeological areas, recreation requirements, the
type and size of significant trees and stressed vegetation found on the site, flood
plains, etc. A list of the soils affecting the ability to develop the project should
also be incorporated into the final environmental report.

Soils Engineer

The soils engineer manages soil testing rigs and the apparatus needed to dig test
pits and to undertake a soil boring program for each site under consideration. This
investigative work validates characteristics of the site and correlates the data with
the soil conservation district soils map. The information provided in the soils re-
port includes the following:

1. Definition of the soils on site.
2. Capability of the soil to be used for structural fill, foundation work, road con-

struction, and septic systems.
3. Analysis of the topsoil.
4. Location of unsuitable material that must be supplemented with other types

of material.
5. Identification of the groundwater elevation and determination whether the

installation of utilities will require dewatering (an added expense).

For residential subdivisions, a grid-patterned soil analysis program is not
always necessary. In fact, in many cases, it is a waste of time and effort to test
areas located in open spaces or the lots where buildings will not be located, that
is, setback areas or buffers. Thus, the soil testing program should concentrate on
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the center portions of the site where the significant housing and roadway activi-
ties will occur. The soils engineer outlines a program for identifying the soil on
site and provides recommendations on the benefits and use of the site soils. In
rocky or low areas, or areas with unsuitable soils, the soil testing program should
be expanded to ensure the site is fully analyzed. The soil testing results should
be discussed with the land development contractor. Removing soil unknowns
from land development contract negotiations enhances the ability to accurately
predict costs.

Land Planner

Land planning for residential subdivisions can be mastered by the builder/developer
or contracted at minimum cost to a professional land planner. Sometimes, a con-
cept plan that is prepared in-house helps company executives understand a prop-
erty’s potential before they decide to retain a professional land planner.

In some states, the land planner is a registered and licensed professional.
However, in most places, the land planner is the architect, landscape architect, or
engineer for the project. In the public sector, the skills of a land planner are ef-
fectively used to develop community master plans, zoning maps, and plans for
capital improvement projects. In residential housing projects, the land planner
works to consolidate all of the design intentions in a subdivision land plan that
adheres to the requirements of the zone. The land planner may have to develop
several different schemes before the project team selects one that meets the com-
pany’s goals. Before design plans are submitted for approval, all the design is-
sues should be addressed and the number of variances or design waivers should
be limited in order to minimize political scrutiny of the project.

The land planner’s mission is to maximize the density and adhere to the
highest and best use for the property while achieving high project marketabil-
ity (Figure 7-2). Ask the land planner to prepare a loose conceptual lot and
street layout, which would subsequently be revised to meet all the technical re-
quirements imposed by local government. If a land planner is retained to pre-
pare site plans, do not restrict the planner’s creativity. New, fresh planning
ideas can provide a marketing edge. The land planner will also lay out the ba-
sic elements of the project site, that is, road alignments, lot configurations,
open spaces, walkways, and tree-save areas. The other design professionals ac-
cept the land plan and modify the concept to meet the technical requirements of
the municipality.

Engineer

The engineer is the primary designer of subdivisions. Engineers prepare the sub-
division design on the basis of all the conceptual drawings and all the residential
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design criteria. The lot layout and street rights-of-way are hardlined on the con-
ceptual plan. The engineer assigned to the project must be a registered engineer
(and not an engineer-in-training) in the state in which he or she practices. Ask to
have an engineer with housing experience assigned to the project. Review the en-
gineer’s work before hiring.

The engineer’s role is to design vertical and horizontal alignments of the inter-
nal roadways; access points onto existing roadways; water, sewer, and drainage
systems for the project; and the grading of each lot. A successful engineering ap-
proach (Figure 7-3) should:

1. Minimize design variances from regulatory criteria.
2. Minimize unusual construction costs.
3. Minimize complex engineering design to maximize quality control.
4. Minimize awkward lot layouts to maximize land values for marketing success.
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ativity establish advantageous marketing, as illustrated. As a cluster land plan,
smaller lot sizes allows more open space dedication.
Source: David E. Johnson, P.E., P.P.



Landscape Architect

The landscape architect provides significant insight on the full utilization of the
existing attributes of a site. The landscape architect supplies information on
tree-save areas and identifies specimen trees that should be saved; doing so will
save on clearing costs and establish premium lots. Landscape architects also
provide design input regarding irrigation systems, project identification fea-
tures, street tree planting, housing landscape packages, color coordination,
product orientation, and selection of ground cover and grasses. The landscape
architect’s contribution is to visualize the street scene and ensure the site features
are accentuated.

Architect

A competent housing architect can use the land plan and marketing information
to provide a design development program that produces sales consistent with the
competition’s absorption rates. The architect should be consulted on the selec-
tion of the standard foundation style of each house, that is, walkout basements,
in-ground basements, front-to-back or side-to-side split levels, crawl spaces, etc.
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The engineer uses this information for site grading purposes. The architect uses
the site analysis report to prepare housing plans, which use the ground, views, and
topography to the benefit of the buyer of the lot or the home. The sales price
range of the product line dictates the budget for houseline construction. The ar-
chitect uses this financial constraint to ensure the designs are marketable and can
be constructed within budget.

Other Disciplines

• An economist (or the land planner) prepares a fiscal analysis of a project site
and its economic effect on schools, emergency services, fire departments, and
so on, when these are necessary. The economist should know about municipal
services and community school system. This analysis should demonstrate that
the new homes will generate more in new taxes than they will cost in terms of
community services to serve the homes.

• A real estate agent provides testimony and background on housing prices and
verification of the market study.

• An interior designer provides advice on color schemes, architectural layouts,
project identification features, marketing schemes, and model decorating.

• Attorneys are key project members during the land purchase and governmen-
tal permitting processes. The complexities of real estate law require legal rep-
resentation for each project. Retaining the services of a local attorney is a pru-
dent business decision to ensure corporate and personal protection under local,
state, and federal laws.

The use of any consultant should be based on the needs of each particular proj-
ect. Do not hesitate to hire a consultant who can positively influence the approval,
construction, sale, or closing of a project. Any housing project must have, at a
minimum, a surveyor and an engineer. The other disciplines could be retained as
needed before and during the regulatory process. As you would with any consult-
ant, communicate the project objectives, outline your expectations, and seek a
commitment to a schedule. All consultants should be sensitive to the social envi-
ronment of the subdivision, its functionality, livability, and longevity. The con-
sultant is a tool of success in the housing industry—use consultants to attain
market acceptability of the subdivision and product (Figure 7-4).

PROFESSIONAL SERVICE AGREEMENT

The professional service agreement for consultants is provided in Appendix 7-1.
This agreement is a base contract agreement between the builder/developer and
any design professional. The general provisions of this agreement are common
for all consultants and for any project. Once executed by a consultant, specific
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project contracts can refer back to this base agreement for general provisions
such as:

1. Ownership of plans.
2. Compliance with regulations imposed by local, regional, state, and federal

governments.
3. Indemnification clause.
4. Professional liability and errors-and-omissions insurance policies (An insur-

ance certificate must be submitted to the owner and kept on file for reference.).
5. Termination clause for both the builder/developer and the design professional.

For specific projects, use the general contract language and scope of work de-
scriptions outlined in Appendixes 7-2 through 7-5. These contracts are for site fea-
sibility and surveying, land planning, engineering, and architecture, respectively.
This basic information provides builder/developers with a basis for negotiating
contracts with design professionals. The scope of work can be modified to meet
the needs and requirements of each specific site and project.

A detailed description of the scope of work for the surveying that is required to
prepare a subdivision plat for recordation purposes is outlined in Appendix 7-6.

CONSULTANTS 65
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scaping features, and infrastructure elements are cost-effective innovations.
Source: David E. Johnson, P.E., P.P.



This description of services includes the boundary and topographic surveys. The
scopes of work outline the requirements for the surveyor to record the final plat,
establish field controls, provide land development construction layout, and pro-
vide houseline surveying. Appendix 7-7 is a detailed scope of services for hous-
ing construction surveying.

The agreement for architectural services should complement the engineering
work and regulatory process. Architectural services include design development
work to establish the design program and housing product for the project. Once
completed, the preliminary design phases and final construction documents are
prepared in accordance with the scope of work.

The construction documents must be signed and sealed by a registered archi-
tect. Signing and sealing are requested of the architect when the building depart-
ment requires it, but builders occasionally ask for this for their own use. The sign-
ing and sealing of construction documents establishes the liability for the content
of the construction documents and elevates the importance of the documents in
the field. Some states do not require that one- and two-family residential con-
struction plans be prepared by a licensed architect. Some states, however, require
certified designers to prepare the plans for building permit purposes.

CONSULTANT RESPONSIBILITY

If a consultant is retained for design services, the builder/developer should use the
contract agreement to ensure that the construction documents will be consistent
with all governmental regulations and will be of sufficient detail to obtain build-
ing permits. By hiring design consultants knowledgeable in residential housing
construction, a builder/developer hopes to ensure that the plans will be sensitive
to the ultimate user and that regulatory permits will be obtained in a highly effi-
cient manner.

When the project is under construction, the plans should not be open for inter-
pretation. There will always be construction variations, construction mistakes, or
design changes that should be approved by the design professional. All deviations
from the plans should be approved by the design professional to ensure their pro-
fessional liability does not become null and void. The contract documents pre-
pared become the basis not only for all bid considerations and cost estimates, but
for the future selection of design professionals. The quality of the construction
documents is the best guideline for assessing the ability of the land development
contractor and the potential success of the project.

Because design professionals should sign, seal, and stand behind their design
work, occasionally consultants find it convenient to use government regulations
to justify their design decisions. However, it is always incumbent upon design
professionals to use those regulations in a context that best benefits the project as
a whole. If the project schedule can be managed properly and the closing schedule
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will not be jeopardized, designer professionals should exercise the freedom to se-
lect standards that conflict with existing regulations but that enhance the project’s
approach, aesthetic appearance, and function. Design professionals must balance
the special interests of the project, including the government, the client, the de-
mands of producing a subdivision meeting the market, and their own professional
ethics and design philosophies for residential projects. The successful designer is
able to blend all of these considerations into an approach that can be efficiently
approved, effectively marketed, and satisfactorily constructed.

Design professionals must be advocates of the homebuying public, who is not
present to support new housing projects at regulatory hearings. Using market in-
formation and a knowledge of government regulations as guidelines, the profes-
sional housing designer prepares a subdivision that ultimately will meet the needs
of new homebuyers.

Consultants are in business to earn a living, and the greater the workload or
number of projects, the more the potential for financial success is possible. Hous-
ing projects require attention to detail that can be lost when a consultant strives to
finish one project too quickly in order to start another.

Builders and developers must assess the capabilities of the consulting design
professionals to ensure that their project is receiving proper staff attention.
Builder/developers must hold design professionals a very high standard—once
the residential housing project has been completed, the reputation of the
builder/developer will be evaluated by government and the general public, not the
consultant or the land development contractor.
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The conceptual design planning phase of a project has always been the most im-
portant aspect of project development. This phase establishes the foundation for
the entire project design—it also determines the ultimate cost of the project. Con-
ceptual design is the creative part of the land development process. This creativ-
ity, however, must be tempered with knowledge of both financial limitations and
the housing product to be marketed on the site. Even when a land plan has been
prepared and contains the fine attributes of a community design, still the devel-
oper must ask, “Can the project be built to sell homes or lots and make a profit?”

Builder/developers should hire consultants for the land planning phase be-
cause the value received will far exceed the cost of the consulting services. The
cost associated with preparing alternative land plans to evaluate gross lot yields
and land development costs is a prudent business expenditure. This land planning
approach should be considered before the purchase of land for development. The
conceptual land plan can be used during negotiations with a seller because it
reveals the ultimate lot yield of a site. The lot yield is the ultimate indicator of the
land value.

Conceptual design planning has four parts: preparing the base map, preparing
the conceptual land plan, selecting a housing product, and preparing a conceptual
cost estimate.

BASE MAP

A base map for land planning is prepared from a boundary survey and a topo-
graphic survey (Figure 8-1). Appendix 8-1 presents a detailed checklist for the el-
ements of a boundary survey. To ensure the survey is complete, review the plan
prepared by the surveyor and then use the checklist to note items that appear on
the plan. The base map must contain all of this information before you can under-
take a meaningful land plan.

CHAPTER 8

Conceptual Design Planning

68



Appendix 8-2 presents a checklist for the topographic survey work, which,
combined with the boundary survey, provides a complete base map for land plan-
ning. The topographic information can be obtained through aerial photography
(Figure 8-2). On sites of 10 acres or less, a field topographic survey can be done
to produce a more accurate base map for the project site.

CONCEPTUAL LAND PLAN

The base map is prepared by a surveyor and includes the boundary and topo-
graphic survey information. In preparing the conceptual land plan, the land plan-
ner analyzes the site conditions and constraints in order to determine the lot yield.
The conceptual land plan should record existing roads and access points, topog-
raphy, drainage, environmental considerations, soils, vegetation, and utilities
(Figure 8-3).
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Figure 8-1. Base Map. An accurate topographic and boundary property survey is
necessary for preparing the project base map. The base map is the foundation for the
project land plan and infrastructure design.
Source: Sidney T. Burns, P.E. Due Diligence Associates, Parkland, Florida



Roads and Access Points

The land plan should show the existing frontage road and elevations; this helps
to determine the best location for the subdivision to intersect the perimeter road-
way. The proposed access location should be evaluated against the existing site
constraints, such as telephone poles, fire hydrants, and so on. Select the location
of the road access to eliminate any conflict with existing facilities. The vertical
and horizontal site distance requirements at the proposed intersection should be
evaluated. As an example, the access to the site should not be located on a hori-
zontal or vertical curve that restricts the sight distance at the intersection. Project
costs would increase if the perimeter roadway must be improved as a result of
the project.

Topography

Review the information on the base map. The closer together the topographic
lines, the steeper the slope. The typical slope for residential streets and driveways
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Figure 8-2. Aerial Views. An aerial view of the property is a valuable tool for land
planning purposes. Assessing the relationship of the property with adjacent land
uses and existing infrastructure is concluded using an aerial photo.
Source: Sidney T. Burns, P.E. Due Diligence Associates, Parkland, Florida



is no greater than 10% grade. Grades of 10% or more require a special approach
to housing design approach if the existing topography is to be used. Steep slopes
may require excessive cuts and fills that increase the cost of land development.

Wider distances between topographic lines indicate a flatter slope. Thus, by
reading the undulations of the site on a topography plan, you can determine
whether the site requires special engineering techniques to maximize lot yield and
minimize land development costs.

Drainage

Natural drainage swales or channels within the site must be clearly shown on the
land plan. Natural drainage courses are depicted by topographic lines that are not
straight but curved. These natural drainage areas should be set aside in the land
plan for potential drainage conveyance. If there are several drainage areas within
the site, evaluate each one in the land plan to determine the most cost-effective
design. Altering the natural drainage areas on site not only increases per-lot costs,
but also will not be well-received by the regulatory reviewer.
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Figure 8-3. Conceptual Land Plan. Existing site views and site attributes, such as an
existing water feature, need to be incorporated in the conceptual land plan.
Source: Sidney T. Burns, P.E. Due Diligence Associates, Parkland, Florida



Environment

The land plan must show wetland areas, wetland buffers, and 100-year flood-
plain areas. Bear in mind that land set aside for environmental protection re-
duces the flexibility of the land plan and the number of potential lots within the
subdivision. The net buildable area establishes the lot yield and lot costs for land
development activities.

Soils

Investigate the site’s existing soil characteristics because the type of soil could
affect the way the project is developed. Most sites have two or more soil types.
The land plan should recognize the soil types and use this information to the ben-
efit of the project. As an example, the soil types with excellent infiltration capa-
bilities should be used for septic systems and/or drainage basin designs. High
groundwater and unsuitable soil, rock, clay, or soil excavated for a profit should
be fully addressed during the land plan and engineering design phases.

Vegetation

Existing trees that should be preserved because of the species, size, or character-
istic should be shown on the base map, and the land plan should attempt to use
this site characteristic to the benefit of the project. The replacement of mature
landscaping with similar material is cost prohibitive. However, the market poten-
tial for saving significant trees onsite or transplanting the trees onsite with the use
of a tree spade can be substantial and certainly outweighs the cost of replanting.

Utilities

The locations of all utilities that serve the project site should be indicated on the
land plan, including:

• Sewer lines, including any manhole connections, inverts, and rim elevations.
• Water lines, including the size, type, and class of pipe.
• All fire hydrants and valves.
• Gas mains.
• Overhead electric lines and telephone poles.
• Drainage culverts under existing roadways or street inlets and connecting

storm drains.

HOUSING PRODUCT

Once the conceptual land plan is complete, the land planner meets with the builder/
developer to determine the housing product planned for the site (Figure 8-4). To
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successfully market single-family subdivisions, a builder/developer must find
ways to make the project different from the competition. The site analysis and
conceptual land planning phases have identified the site characteristics and con-
straints that will govern the design. If used properly, the site attributes will be
maximized to their greatest market potential and the resulting housing product
will complement the site characteristics. Thus, the marketability of the homes in
the subdivision is enhanced and absorption will be increased.

Housing types that complement the terrain and the site characteristics help to
minimize land development costs. If the land and land development costs are
lower than those of the competition, the homes can be offered at a greater value.
Homebuyers understand value—if the project has value, they will purchase the
product regardless of whether the value is real or perceived. If the difference in
land and land development costs is always taken as profit, then there won’t be any
significant difference between competitive projects. Wise developers succeed by
sharing the profit with value and site uniqueness.
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Figure 8-4. Housing Product. Based on the land use and project design program
prepared by the builder, the housing product design and architectural elements are
consistent with the market and site characteristics.
Source: David E. Johnson, P.E., P.P.



Foundations

As part of selecting the housing type, the builder/developer consider the vari-
ous types of foundations and select one appropriate for the marketplace and
the site.

• Basements. Basements are ideal for generating fill and adding to the value of
the home. They have an excellent perceived value and, if the site topography
has dramatic changes, basement homes provide flexibility in grading and
clearing work.

• Side-to-side and front-to-back splits. This housing type uses the ground to
establish greater market appeal, and the cost savings can be used for added
values.

• Crawl spaces and basements. These features allow minimal clearing of lots for
housing construction. The minimum distance from the finished floor elevation
to the finished grade should be no less than 1.7 feet.

• Slab construction. These foundations are excellent for flat areas. Pads for slab
foundations must be created during earthwork operations. The minimum dis-
tance from the finished floor elevation to the finished grade should be no less
than 0.7 feet.

The builder/developer may consider other housing styles for areas where the
terrain varies in elevation, such as garages under the home, split levels, walkout
basements, and so on. The housing design and land plan are complementing ele-
ments that, if approached with practical market and design sense, will increase
sales and provide customer referrals.

The capability to develop and build the project in phases reduces cash flow re-
quirements and regulatory commitments, so proper project phasing is another
part of preparing the conceptual design plan. The object is to provide as many lots
as possible for the least amount of infrastructure expense. Not only is this ap-
proach advantageous for cash flow purposes, but it helps to manage customer lot
selection. Each of the project phases should include a mix of quality lots, with the
best-located lots kept aside for the latter phases; these lots will always sell. Estab-
lishing premiums on quality lots also helps to sell the less-attractive lots first.

Covenants, Conditions, and Restrictions

If the business plan includes selling lots to outside builders or to individual lot
purchasers, architectural covenants and restrictions should be developed during
the conceptual land plan phase. The housing product selected for the project will
establish a baseline for meeting the market. The basic elements of covenants,
conditions, and restrictions (CCRs) follow (Figure 8-5).

74 RESIDENTIAL LAND DEVELOPMENT PRACTICES



Description of Permitted Uses

This statement is based on the zoning regulations imposed by local government.
It can be expanded to include specific accessory uses and buildings such as sheds,
detached garages, or other types of buildings that could be constructed on the lot.
The description of the permitted uses controls the aesthetic appearance of each
lot. Controlling the street scene maintains property values and supports the sales
effort for lots or homes in the subdivision.

Type of Building

If the housing product is a ranch or a two-story colonial style and the preference
is to have that type of product built in the subdivision, the building restrictions
should be included in the CCRs. The CCRs can be more restrictive than local
zoning and planning ordinances. Typically, the type of building is judged on the
style and size of the house; for example, the only houses permitted would have to
be at least 2,000-square-foot, two-story colonial contemporaries with a two-car
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Figure 8-5. Covenants, Conditions, and Restrictions. Developers will prepare a doc-
ument controlling the design features of homes constructed within the subdivision.
The intent is to protect the property values of the project when multiple builders are
constructing homes within the project.
Source: David E. Johnson, P.E., P.P.



garage. These types of building restrictions can be included in the CCRs to gov-
ern the future build out of the project site.

Height Restrictions

Height restrictions can be imposed in the CCRs by limiting the style of the house
to one, two, or three stories. This restriction will also set the project apart from the
competition. The height restrictions must meet the bulk requirements of the zone.

Setbacks

The setbacks from the street, side yards, or rear yard generally complement local
zoning bulk requirements but can be more restrictive for accessory buildings
and garages.

Architectural Restrictions

Architectural restrictions are imposed to maintain the aesthetic appearance of the
street scene. The restrictions could include a look-alike provision, which pro-
hibits similar exterior housing elevations from being constructed adjacent to or
across the street from each other. Particular attention should be made to the
roofline, window locations, colors, and door styles. Façade materials such as
vinyl, wood, brick, or stone, and the quality of the material could be dictated in
the CCRs to control the house types in a subdivision.

Architectural restrictions can be expanded to include exterior colors of hous-
ing products, such as shingles, siding, garage doors, front doors, shutters, and so
on. Preapproved types of windows, front doors, and garage door materials can be
included as well. For instance, the use of steel or aluminum garage doors, paneled
or flat, with or without sunbursts would be included in the CCRs.

When the information in the CCRs is vague, its interpretation is open to each
individual owner or builder. When restrictions are imposed and the effort is ex-
tended to manage the CCR provisions, the author of the CCR must develop a
guideline that is very specific in terms of criteria and standards to be followed by
each lot owner. A sample outline of a CCR document, which can be used for single-
family subdivisions, is provided in Appendix 8-3. A sample CCR for a single-
family home is included in Appendix 8-4.

Another aspect of implementing CCRs is the single requirement that all
proposed house plans be approved by the developer. The developer reviews
the house plans, the material specifications, and the construction specifications
before any building permits are issued. This benchmark is inserted into CCRs
to ensure that all homes meet the standards for the project. Also, in the CCRs, a
variance or an appeal process must be provided to give each individual lot owner
an opportunity to meet or strive to meet the intent of the CCRs.
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CCRs are imposed to maintain property values and control individual taste. The
results of implementing this type of control will be consistency in housing styles.
CCRs review the individual design approaches and compare them to the subdivi-
sion as a whole for a homogeneous but individualistic subdivision appearance.

At the completion of a residential housing project, the residential infrastruc-
ture improvements must be transferred by the builder/developer to another entity,
such as a homeowners association (HOA). It is in the developer’s interest to turn
improvements as soon as it is practical; Appendix 8-5 outlines a comprehensive
approach toward doing so. This approach is applicable for planned unit develop-
ments, small clustered subdivisions, and traditional subdivisions with common
elements, such as stormwater management facilities. The outline helps to ensure
that all issues are adequately addressed, so the entity required to accept the im-
provements will not be able to find a reason not to accept the facilities. Thus, the
reputation of the developer is further enhanced.

CONCEPTUAL COST ESTIMATE

The last step of conceptual land planning is the preparation of a conceptual land
development cost estimate. Preparing an estimate without further design informa-
tion is appropriate in order to ascertain the viability of the conceptual plan. A con-
ceptual cost estimate also provides the opportunity to identify all of the land de-
velopment costs before proceeding with the project. Estimating the finished lot
cost based on the conceptual land plan provides an excellent way to assess the lot
yield, land development costs, and sales prices.

Appendix 8-6 can be used in developing the conceptual cost estimate for the
project. The comments category should be used to indicate how those costs were
calculated. This form also provides the means to review the project costs as the
preliminary and final designs are prepared. In Appendix 8-6, in the absence of
specific design detail, use the rule of thumb included after each line item. The re-
sulting cost estimate should be used as a guideline and represents the conserva-
tive approach to land development. Include all of the costs in the cash flow
analysis or project pro forma. Appendix 8-7 is a typical houseline budget form
that can be used for conceptual cost analysis. Calculate the land development
costs per unit. If the goals can be achieved by adding these costs to the other
project costs and the housing sales price, the proposed land plan works. Appen-
dix 8-8 is a basic project pro forma that highlights the major cost items for a
housing project.

The conceptual cost estimate provides the financial framework to determine
what the project can afford and what can be compromised during the regulatory
process. Refinements of the land plan will improve the marketability of the proj-
ect. If the costs are substantially higher than those budgeted in the project pro
forma, the land plan should be redesigned to reduce infrastructure costs, increase
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the number of lots, or a combination of both. The builder/developer should con-
sider whether the project’s raw land price may be too high to sell houses and
make a profit. The value of the property could well be overinflated, as is gener-
ally the case for owners who have held the property for a long time.

If the conceptual cost estimate and the pro forma price the project out of the
market, do not force the issue. Stay with the housing goals and keep searching for
the best-suited property for the marketplace. The conceptual land plan and cost
estimate are excellent tools for negotiating the land purchase. If the cash flow
analysis for the project shows that the property is properly designed for its high-
est and best use, proceed with serious negotiations for the purchase of the land.
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Based on the conceptual land plan, the infrastructure of the subdivision is de-
signed by an engineering firm. Many regulatory requirements and design criteria
govern subdivision design work. Various design and construction options are
available, and each should be reviewed in detail to select the alternatives that en-
hance the subdivision’s appearance and function while substantially reducing its
land development costs. Initial discussions between the developer/builder and the
engineering firm should focus on which cost-saving design options should be in-
corporated into the preliminary design documents.

The options presented in this chapter are valid ways to meet the intent of the
regulatory engineering design standards. If an option is acceptable to the local
government engineer, then your project can achieve success both financially and
aesthetically. If the community does not accept some of these ideas, then it may
have more stringent subdivision standards and, most likely, higher housing
prices. Standards based on conservative engineering and planning criteria adds
substantial development costs to residential subdivision design with debatable
benefits.

DESIGN AND CONSTRUCTION OPTIONS

The following design and construction options can guide discussions among the
engineering design team before they prepare the preliminary design documents.

Clearing

Limit the amount of clearing necessary to construct the subdivision. If the devel-
oper plans to sell lots to builders or individual buyers, the design plans should
show the clearing of the right-of-way and a 10-foot strip of land beyond the
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right-of-way line for the construction of the roads. If the developer is also build-
ing on the lots, the plans should show minimum clearing of the lot—no less than
10 feet around a dwelling unit and 20 to 30 feet in the rear yard.

If the practice is allowed by law, burning cleared material onsite is cost ef-
fective. If burning is not permitted onsite, stumps and debris must be trucked to
a landfill. Some communities permit developers to bury the stumps in an open-
space berm that will not be sold to the homeowners. Several other clearing al-
ternatives result in a cost savings to the project. For instance, trees can be
chipped onsite. The pile of wood chips is stockpiled in a cleared area out of the
way of subsequent infrastructure construction. Later, the chips can be used for
ground cover within the tree-save areas. Also, many homeowners will use the
chips in their yards. If the chips are used in the subdivision, the contractor can
sell the wood chips and reduce the cost for clearing. Stumping the cleared area
can result in substantial amounts of debris that must be removed from the job
site. Renting a stump grinding machine that grinds the stumps into mulch is a
cost-effective method for disposal of stumps. This mulch can be mixed with
topsoil and used onsite for open-space top dressing. Grinding stumps and chip-
ping trees onsite reduces or eliminates the cost of trucking the material offsite
to a landfill.

Having specimen trees staked out within the site by a surveyor is the best
option for a residential subdivision. The cost of clearing may increase on a per-lot
or per-acre basis because it is considered selective clearing. However, saving
trees enhances the subdivision’s appearance and adds to the value of the lots. The
benefit of selective clearing is greater than the associated cost. This is true even if
the trees saved are not specimen trees.

Narrower roads reduce the right-of-way requirements and the amount of clear-
ing. Most residential subdivisions have a 50-foot right-of-way that should be re-
duced to two feet beyond the curbline. Doing so saves trees, reduces costs, and
adds land to the properties of tax-paying owners. If the government will not ac-
cept narrow pavement widths or rights-of-way, design the subdivision with pri-
vate roads, which do not have a public right-of-way. The lot lines become the
property line of the roadway located at the edge of pavement. A private road sys-
tem would be owned and maintained by the homeowners association (HOA). Al-
though private roads are usually advantageous, sometimes they are judged as a
negative by prospective homebuyers, who view HOAs and the ownership and
maintenance of private roadways as an added burden.

All in all, though, the benefit of saving trees and marketing an environmen-
tally sensitive subdivision usually outweighs the perceived burden. In some
cases, contractors provide a much lower unit price if they can maximize the use
of their equipment. Thus, the engineering firm should consider the clearing
work as part of the project phasing, in order to maximize the use of the clearing
equipment.

80 RESIDENTIAL LAND DEVELOPMENT PRACTICES



Earthwork

As the engineer, design the project to balance the cuts and fills on the site (Fig-
ure 9-1). Try to minimize the costs to importing material and the distances that ma-
terial must be hauled within the site. Avoid large cuts and fills to that material is
not moved more than once within a site. Large cuts and fills also generally require
many staging areas for the excavated material before its final destination. More-
over, the land for stockpiling excavated material may require clearing beyond the
current phase of lots. Thus, to maximize cash flow at the start of a project, care-
fully review the clearing and earthwork requirements for the initial phase. Locate
any staging areas in the last phase of the project, if possible. Use pans versus
trucks and loaders simply because pans are more efficient and cost-effective.

Design the vertical and horizontal subdivision road alignments to complement
the topography of the land. Road alignments should follow the terrain by being
parallel or perpendicular to the contour lines as much as possible. Also, it is
preferable to design the roadways to be cut rather than filled so that the lots are
automatically higher than the roadway. This option facilitates proper lot drainage
and allows the maximum number of trees to be saved.
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Figure 9-1. Earthwork. Use site contours to minimize cuts and fills is the goal of the
engineering design. Contractors are using GPS guided equipment to undertake
earthwork operations.
Source: David E. Johnson, P.E., P.P.



A lot’s topsoil after clearing and grubbing should be stockpiled in a location
that can always be used and does not interfere with subsequent infrastructure de-
velopment or housing operations. Rock areas, or areas of any unsuitable material
identified during the site analysis work, are important to avoid, so use the soil
information as a guide during the initial design phase.

The housing foundation design also affects earthwork quantities and opera-
tions. Consider the overall architectural design of the subdivision, as well as the
type of housing product and the choice of foundation. Grade the lots according to
the architectural approach, and identify the cost of additional earthwork opera-
tions. If individual lots are sold as “buildable” with the housing pads already in
place, decide on a clear definition of “buildable” for the specific housing type.

Sanitary Sewers

Sanitary sewer design is governed by standard regulatory approaches handed
down from year to year and from state to state. However, consider whether any of
the following ideas could provide an appropriate system at the least cost.

• Design for the minimum-diameter pipe size allowed by regulation. Use six-
inch diameter lines with clean outs wherever possible, instead of the standard
eight-inch line with manholes.

• Alignment the sewer line along the centerline of the public roadway. Maxi-
mize the distance between manholes. Design a minimum distance of 400 feet
between manholes, and use easements on the lots if necessary. Placing sewer
lines on lots inside of horizontal roadway curves may encumber the property.
In this case, an easements within the front setback could be an acceptable and
cost-effective approach.

• Use pipe slopes that minimize the trench and manhole depths. If possible, keep
all sewer lines within eight feet of the surface, because this trench depth can be
excavated with less-expensive equipment. Shallow pipe installations are also
easier and quicker.

• Review the soils information to determine rock croppings or unsuitable soil
locations, and use it to design sewer lines or other utilities at the least cost.

• In a cul-de-sac, extend the sewer line far enough to allow access to the last lots
by maximizing the length of the lateral line providing service to those lots.
This eliminates the need to extend the main trunk line.

• Select the pipe material to reduce costs. Polyvinyl chloride (PVC) pipe for
sanitary sewers is acceptable in many municipalities, and it costs substantially
less than any other type of pipe material used for sanitary sewer lines.

• Analyze the first cost and maintenance cost of connecting the project to an off-
site sewer line with a gravity line or with a pump station or force main system.
An alternative to the gravity sewer is the pressure sewer system. This sewer
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system, which is approved for use by many government agencies, uses grinder
(or effluent) pumps at each individual house. Each home uses a two-inch force
main connecting to a four-inch collector force main in the street. Eventually,
the lines connect to an outlet manhole or gravity sewer line. The pressure
sewer system is more cost effective than a gravity sewer line design but may
meet consumer objections.

Water Distribution Systems

Locate fire hydrants in accordance with local fire department regulations. On the
plans, scale a 250-foot radius circle around each fire hydrant. To ensure full fire
service coverage in the subdivision, every home should be located within the
circular area surrounding the fire hydrants. A linear approach with 500 feet
between fire hydrants can also be applied.

Minimize the length of lateral lines to each lot. For single-family houses,
use one connection per property line, and then use a Y-connection to the indi-
vidual homes.

Consider joint trenching with sewer or other utility lines to reduce costs. Co-
ordinate this design option with the other utility line designs, thus ensuring that
conflicts with street lights, transformer locations, or cable television pedestals
are minimized. Most utility companies design their structural facilities on com-
mon property lines.

Investigate the possibility of using pipe sizes of four and six inches; mini-
mizing the pipe size can save money even though the cost difference between
pipe sizes is not significant. Evaluate when pipe sizes can be reduced after the
service area has been reduced.

Use PVC material instead of the more-expensive ductile iron pipe (DIP)
material. If the local jurisdiction does not permit the use of PVC pipe, provide
documentation and information for their review. Longevity, maintenance ca-
pabilities, and the ease of installation are positive attributes of PVC pipe. Take
the opportunity to seek approvals for alternative pipe materials for residential
subdivisions.

Drainage Facilities

Minimizing storm drainage costs is basic to a well-visualized land plan that uses
the topography to its maximum potential, so it benefits the stormwater manage-
ment facility and drainage system design for the project (for more on stormwater
management, see Chapter 12). Rather than make substantial changes to the land
profile, follow the natural contour of the land for drainage swales and retention
of stormwater before it flows from the project site. If possible, use natural land-
forms regardless of their location. However, if the location substantially affects
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the lot yield, consider alternative land plans. In most cases, however, the natural
flow of the property can be used and stormwater management facilities need not
be detrimental to the project.

Stormwater management facilities can be used as a positive marketing tool.
Detention ponds are valid open-space areas, and retention ponds can be designed
with permanent water surfaces. (Premiums can be charged for lots bordering
these facilities.) This approach could result in locating several stormwater man-
agement facilities within a subdivision and in minimizing the number of inlets,
pipe lengths, and stormwater management facilities.

Minimize pipe lengths by taking road drainage from inlets directly to natural
drainage swales or stormwater management facilities. This eliminates multiple
connections to inlets, which result in larger downstream pipe diameters. Larger
pipe sizes increase the cost of construction.

Maximize the length of gutter flow and the spread of water in the street to
minimize the number of drainage inlets. Many municipalities require the design
of subdivision drainage systems to be based on a 25-year storm. This conserva-
tive design approach undermines the cost efficiency of residential subdivisions
without a true benefit. Designing for a 10-year storm is adequate for housing
developments.

Design a system using pipe sizes that minimize material and trenching costs.
Pipe materials such as corrugated metal pipe could be an alternative, but this pipe
is larger in diameter than reinforced concrete pipe (RCP) serving the same water-
shed. The cost in trenching and installation, combined with the problems associ-
ated with the availability of corrugated metal pipe, equals the cost of using RCP.
Most municipal governments that accept the responsibility and maintenance of
drainage systems in subdivisions prefer the use of RCP. Obtaining local govern-
ment approval for alternative pipe material is seldom worth it, since it demands
the use of additional corporate resources, delays the approval process, and results
in only marginal cost savings.

The location of each stormwater management facility and detention or reten-
tion pond should benefit the maximum number of housing units in the subdivi-
sion. Ponds can be designed as entry features or as open-space features within a
subdivision. In locations with high groundwater, a permanent water surface in a
stormwater management facility can be maintained by using a shallow well to
pump water into the pond. If overexcavation is also permitted, the pond area can
be a source of fill material by the overexcavation.

Drainage facilities are the most regulated design elements of a housing project.
The design engineer must devote time to this design aspect in order to reduce,
minimize, and eliminate costly drainage facilities. However, the multiplicity of
reviewing agencies has a direct effect the engineer’s ability to implement some of
these ideas; it may take a devoted lobbying effort to change the subdivision regu-
lations to include new proven designs.
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Roadways

The roadway design can minimize earthwork by using the existing topography. If
the roadway is in a cut, the housing units can be left above the roadway. This ap-
proach ensures that proper lot and street drainage can be accommodated cost-
effectively. Project costs can also be reduced if the site has material that can be
used for road base and the material is permitted by the local municipality.

Perhaps the greatest cost savings can be derived from a reduction in pavement
widths. Without question, the residential street-width requirements of most mu-
nicipalities are conservative and overly restrictive for residential use. As a rule of
thumb, the cost for a 30-foot-wide roadway and a 50-foot-wide right-of-way
ranges from $150 to $200 per linear foot of improvement. Any reduction in pave-
ment widths significantly reduces the per-linear-foot cost.

Most municipalities also have standard asphalt pavement requirements. Con-
sider whether an alternative pavement mixes could be less expensive, environ-
mentally sensitive, and more readily available.

The type of curbing required for residential subdivisions is based on local use.
Various design alternatives include asphalt rolled curb, standard L-block barrier
curb, or concrete mountable curb. In the northeastern states, Belgian block curb is
used in most subdivisions. The initial cost for Belgian block curb is higher, but
the marketing appeal in a quality subdivision is tremendous. Also, the ease and
cost of replacing damaged Belgian block curb are substantially less than for other
curb types.

Communities in every state have debated the merits of public versus private
roadways. Any opportunity to design single-family detached housing subdivi-
sions with private streets should be considered during the project feasibility
phase. This approach has wide market appeal, and the upfront cost of private
roads is less than for public roads. On the down side, a home owners association
(HOA) must be created to maintain and operate the roads, so a monthly HOA fee
for the private facilities will be levied. Moreover, in single-family detached
neighborhoods, the lot owners tend to prefer more independence, with fewer
restrictions than HOAs generally impose and enforce.

Either way, the infrastructure must be of high quality to ensure that the level of
maintenance is reduced. Quality infrastructure also reduces the cash reserves re-
quired of an HOA for replacement of infrastructure elements. If any portion of the
infrastructure fails, the HOA must seek corrective measures from the contractor.
To assure the quality of its work, the contractor should provide a two-year war-
ranty on the infrastructure.

Design Quality

In subsequent chapters, the quality of land development construction will be re-
viewed. Quality infrastructure does not necessarily cost more, but it provides
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the ability to manage the project costs and cashflow while maintaining the com-
pany reputation in the community. A developer’s reputation is the ultimate
marketing tool.

Developing a single-family subdivision is similar to producing a product at a
manufacturing plant. The raw land enters the plant door; goes through design,
costing, bidding, permitting, and construction phases before being approved to
leave the plant; and is then finished and wrapped with the keys handed to cus-
tomers. A manufacturing process of delivering houses on a continuous basis is
predicated on the fact that gaps or lapses in the production schedule do not delay
production. Production gaps do affect a company’s financial stability, employ-
ment base, and reputation.

QUALITY REVIEWS

The design and construction options presented in this chapter are guidelines for
creating a pattern of development that adds to the overall market appeal of the
project, while reducing costs. These ideas can only be implemented if the regula-
tory agencies are in agreement with the design approach (Figure 9-2).

Once the design review is complete, the engineering firm produces final con-
struction documents for submission to regulatory agencies. These plans include
sufficient detail necessary for bid estimates to be obtained from land development
contractors. The plans must comply with the regulations of the local municipal
government. Otherwise, the plans can be deemed incomplete and returned with
an extensive review list prepared by the reviewing engineer, thus delaying the
project in the regulatory process. Any negotiations or discussions on design alter-
natives may or may not be resolved in the short term. Thus, review the design
plans to ensure they are prepared to the best of the design group’s ability. The
project design may have a better chance of an approval on the first submission if
the regulatory agency’s design preferences are used in the project.

Engineering Review

Appendix 9-1 helps the builder/developer in reviewing engineering plans before
regulatory submission. This checklist is not intended to double-check the design
characteristics of a plan—that is the responsibility of the registered engineer.
Rather, this checklist can be used to verify that the information required by regu-
lators is indeed in the plans. A concise review of the plans using this checklist en-
sures that the project’s construction documents are as complete as possible before
submission. The development goals should be reflected in the engineering plans
and reports. As an example, the engineering plans should reflect the proper grad-
ing around the houses. The finished floor elevation relationship to the exterior
grade must be consistent with a model building code.
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Cost Estimate

After reviewing the engineering plans, the builder/developer should prepare an
in-house land development cost budget for the project. Appendix 9-2 is a com-
prehensive land development budget form to be used at the preliminary engineer-
ing design phase. This budget document highlights key elements of the land
development process. The preliminary estimate should be based on current unit
prices and current material and labor prices. The comment portion of the form
provides an opportunity to explain the cost approach taken for each line item.
This estimate will be used in the contractual negotiations with land development
contractors in order to verify their costs. It is also used in the project pro forma to
verify the sales price for the lots or homes in the project.

By comparing the preliminary cost estimate versus the conceptual cost esti-
mate (see Chapter 8), the developer/builder will derive significant insight on the
project’s ability to meet the market demands. The preliminary budget for land
development also identifies items that could result in a cost savings. Areas that
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engineer, a high quality design approach will meet the needs of the stakeholders.
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differ drastically from the conceptual land development budget are highlighted.
This review and costing procedure allows the owner a chance to analyze the over-
all approach to the project and make changes for financial and market reasons.
The opportunity to change the plans for financial or market reasons must be taken
before the plans are submitted to the regulatory agency. Governmental inspection
and escrow fees escalate during the review process of any subdivision plan. Thus,
it is prudent business to carefully review the engineering plans before submis-
sion. Make sure the plans are consistent with company goals, and identify any
cost issues that may be drastically different than originally anticipated.
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This chapter analyzes the variety of residential land development standards used
in different areas of the United States and devises a set of criteria that can be used
by practicing engineers. The data on land development standards in this chapter
has been provided over the course of many years by participants in a seminar on
residential land development practices, sponsored by the American Society of
Civil Engineers. The participants include design engineers, regulatory engineers,
and development engineers, and the criteria apply to roadways, water and sewer
lines, and drainage.

The criteria that engineers must use to design residential streets are inconsis-
tent, and some of the standards have no engineering basis. Many standards are de-
veloped locally and modified politically to establish local control over the resi-
dential land development industry. Some states require that regional residential
street standards be used by all municipalities within that region. Engineers and
regulators must evaluate a locale’s current standards against the following criteria
to ensure that the local standards are efficient and cost-effective and that they pro-
tect the health, safety, and welfare of the citizens.

While certain health, safety, and welfare issues must be considered in devel-
oping appropriate engineering standards for residential subdivisions, these issues
must also be balanced against the cost-benefit to the initial user and to the ulti-
mately responsible party—the local government. The cost of housing increases as
standards become all too conservative, and the cost to develop residential subdi-
visions continues to rise.

RESIDENTIAL STREETS

The street standards imposed by most municipalities, clearly, are still oriented
to vehicles rather than pedestrians. Historically speaking, the development of
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residential streets has resulted in a “bigger is better” philosophy, which is a dra-
matic departure from the way our cities were originally planned and developed.
Primarily, the standards we use today are a result of the use of cars and our stan-
dard and style of living. This suggests that the engineering criteria used to design
streets should be somewhat similar across the country, although with obvious lo-
calized changes. A consensus derived from the compilation of design data and
discussions with engineers across the country establishes the following residen-
tial street design standards as the basis on which to prepare an ordinance for land
development design.

Right-of-Way

Most municipalities use a 50-foot right-of-way for local residential streets. The
right-of-way changes as the number of lots or average daily traffic (ADT) changes
for a road segment. However, several municipalities require a 60-foot right-of-
way for a local subdivision street. From a design point of view, the additional
right-of-way does not significantly protect the public welfare and results in the
removal of additional land from the tax rolls.

Pavement Width

The participants of the survey indicated more than 20 different residential street
widths. The most common standard used for pavement width of a local residen-
tial street was 28 feet, which can be substantiated by having an eight-foot parking
lane on one side of the street and two ten-foot travel lanes.

It is important for a municipality to establish a hierarchy of roadway widths to
accommodate vehicular movement, in which case the 28-foot width could be the
standard for a residential subdivision. The width would increase and decrease as
the number of units using the road varies. The hierarchy of road widths should be
based on ADT values for residential use. This ADT value should be established at
the local level, but it would not be unreasonable to have a threshold of 1,500 ADT
for the 28-foot pavement width.

Cul-de-Sacs

The most common dimensions for a cul-de-sac are a 50-foot radius right-of-way
and a 40-foot pavement radius. The length of a cul-de-sac varies considerably,
but the consensus was between 600 and 1,200 feet. The reason for the variance is
that the length of a cul-de-sac is set by local preferences. Many regulations im-
pose a maximum number of units to be served by a cul-de-sac; the most common
number is 25 homes.
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Curbs and Sidewalks

Most new residential streets are required to have curbs, which provide for pave-
ment protection and drainage conveyance. These streets also have four-foot side-
walks on both sides of the street.

Vertical and Horizontal Curves

A local ordinance should provide the minimum and maximum grades for ver-
tical curves. Most jurisdictions require 0.5% minimum and 10% maximum
grades for residential streets. Certainly, there are many states in which the
0.5% grade may be too steep and the 10% grade may not be steep enough. De-
pending on the topography of the area, these standards should be modified to
ensure that the engineering design can easily accommodate the existing lay of
the land, minimize earthwork, and potentially save more of the existing vege-
tation onsite. The maximum grade within 100 feet of a street intersection
should be 6%.

The minimum horizontal curve for residential streets should be 100 feet. This
criterion provides engineers with design flexibility and does not jeopardize the
health, safety, and welfare of the users. The horizontal alignment dictates the
speed of the drivers in residential applications. The goal of residential street de-
sign is to put more emphasis on the pedestrians and homeowners and less on ve-
hicle movement. Residential street design should not be based on a design speed;
it should be designed to limit vehicle speed within a housing subdivision. The
most common pavement cross-slope is 2%.

The angle of an intersection does not have to be set at 90 degrees. Most ordi-
nances allow an intersection of not less than 75 degrees. Intersection design for
residential uses should permit this flexibility, but designing an intersection at less
than 90 degrees should be the exception and not the rule.

On major highways and collector roadways, tangents between reverse curves
are important in the design of the horizontal alignment. However, in the design of
residential streets, where slower speeds are encouraged, a tangent between re-
verse curves becomes less important.

WATER AND SEWER LINES

Throughout the United States, it is common practice to set a minimum pipe size
of six and eight inches for both water and sewer lines. In most jurisdictions,
poly(vinyl) chloride (PVC) pipe is the preferred pipe material for both water and
sewer lines. The distance between fire hydrants is 500 feet. The distance between
sewer manholes is 400 feet.
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DRAINAGE

As an element of residential infrastructure design, drainage remains very site
specific because of the climate differences across the country. Also, there seem
to be many overlapping reviewing agencies that at times have different criteria
for designing drainage facilities for residential subdivisions. Most ordinances re-
quire stormwater management facilities to be addressed on a project basis; this
results in the maintenance of isolated systems adding to the overall cost of com-
munity drainage facilities. Most communities have not instituted regional
stormwater management planning. Jurisdictions that have planned to control
stormwater on a watershed basis have found benefits in centralizing the facilities
for maintenance purposes.

The intent of stormwater management is to control the runoff generated by a
subdivision after development and to discharge it at a rate less than or equal to the
rate generated before development. Roadway drainage facilities are designed us-
ing a 10-year storm event. The maximum spacing between inlets is 400 feet. Some
jurisdictions use the spread of water in the travel lane to determine the inlet spac-
ing. The minimum size for a storm drain pipe in most jurisdictions is 15 inches;
however, some communities permit a 12-inch pipe, and others require a minimum
pipe size of 18 inches.
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All housing projects have an impact on the community in which the subdivision
is located. In most cases, the impact on the immediate area is positive. Therefore,
during the regulatory process, the builder/developer should initiate a proactive
public relations program to involve, inform, and educate the local residents about
the benefits of the proposed project. Engineers designing a new project have a re-
sponsibility to develop plans that are technically sound but also cost-effective for
the builder/developer.

Being sensitive to existing neighborhood concerns helps to minimize local
opposition to a project. The builder/developer must investigate and seek to un-
derstand the needs and priorities of the community. By doing this, the project
can be presented as a “good neighbor” during public hearings, during the regula-
tory permitting process, during the sale of homes, and after homes have closed in
the subdivision.

The builder/developer must maintain a commitment to communication that
will convey the positive aspects of the project to the general public. Communica-
tion enhances the company’s ability to gain support from the community, and this
general positive awareness is beneficial in obtaining government approvals.
Neighborhood support also allows the homes to be introduced into the market-
place in a timely manner. At the initial sales release, the commitment to commu-
nication will have created a positive environment to attract homebuyers.

APPROVAL STRATEGY FOR BUILDER/DEVELOPERS

A successful strategy for gaining project approval from both the community and
government regulators is derived from careful preparation in several areas, which
are considered next. Many developer/builders take these areas for granted, miss-
ing an opportunity to proactively manage issues that can ultimately determine the
success or failure of the project presentation before planning boards.
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Experts

Design professionals and consultants often are very good at the design and tech-
nical aspects of a housing project, but seldom do they have the ability to convey
that message before a public audience. In getting to know the consultants, evalu-
ate their ability to take technical information, dissect it, and present it in lay
terms. Your experts must not talk down to the general audience and planning
board members or overwhelm them with technical jargon.

If the project design is technically acceptable but cannot be adequately con-
veyed, planning board members may impose unacceptable conditions or vote
against the project. Thus, observe your consultant’s presentation of a project dur-
ing a public forum. At the very least, meet with your consultants for an extended
time so you can assess the way they express their thoughts and convey technical
information to audiences.

Political Problems

Housing projects require strategies for gaining government acceptance of the
subdivision. Examine the political issues of the community if you anticipate that
the local government wishes to have its problems resolved by new develop-
ments. By understanding the local government’s problems, you can incorporate
solutions into the design, and convey answers to the problems during the public
hearing. As an example, if the volunteer fire departments, emergency services,
or first aid groups do not have a sufficient number of volunteers or equipment
for full service, the approval of additional housing projects in the area would
magnify the problem. The tax consequences of going from volunteer to paid
services pose a political problem for the local planning/zoning boards. If your
project is caught in the middle of this political dilemma, the government’s in-
ability to resolve the issue may result in failure for your project. Know the issues
and have a possible answer to the problem before your board presentation so you
can resolve the political issues and possibly avert delays.

The housing industry is complex because it is regulated at the grassroots by
government agencies and political parties. The technical compliance for single-
family subdivision design is generally clear-cut. Differences in engineering ap-
proaches may be the only debate requiring a compromise in the approval process.
The local, regional, state, and federal political arenas, however, influence the de-
sign characteristics of a subdivision beyond the technical parameters guiding in-
frastructure design. The best way to understand the political atmosphere or envi-
ronment is to get to know the regulatory staff and the power base of the planning
board. The staff will be able to outline the pros and cons of a proposed housing
development. They can also define the political agenda and explain what the
community is requiring of new housing projects during the approval process.
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Community Relations

A community relations program that builds support from the general public can
maximize the support from elected officials and business leaders for the project
(Figure 11-1). This type of program can be accomplished through two strategies:

1. Direct communications, such as letters, community meetings, flyers, and in-
troductory material for the community as a whole.

2. A low-key neighbor-to-neighbor public relations program seeking feedback
from residents bordering the project so they become part of the design and not
part of the problem.

The neighbor-to-neighbor strategy has the advantage of being conducive to an
excellent exchange of ideas. It is also effective in nurturing a sense of cooperation.
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Figure 11-1. Community Involvement. Developers of new housing projects must
seek involvement from adjacent neighbors and community advocates. The consen-
sus approval process is designed to address public concerns.
Source: David E. Johnson, P.E., P.P.



However, use caution: if the public relations campaign becomes excessive, the
audience maybe become more skeptical of the project itself.

Keep an open line of communications with community leaders and elected
officials. Designate a staff member or the owner of the company as the contact
person in order to elevate the importance of the project in the eyes of the commu-
nity. Any presentation before the community should be concise, on track, and
meaningful in substance. All public campaigns must address the town’s concerns
and issues so that a sense of positive momentum can be achieved before the plan-
ning board hearing.

Strategic distribution of press releases to the local media, whether print or tel-
evision, is an appropriate way to disseminate information to dispel any commu-
nity rumors about the project. Do this only after, and to complement, scheduled
meetings with neighbors, elected officials, and community leaders.

If the property and project become controversial, create an advisory group with
the town leaders as members. The chair might be a local business person, mayor,
former town council member, or a civic leader. This advisory committee would
be charged with the goal of disseminating project information in a proper forum,
and constituents would listen to their point of view during regulatory hearings.

As with any business, the builder/developer should establish a presence in the
community by being involved in the events of the community. Donating time, ef-
fort, and resources to the betterment of the community enhances the reputation of
the firm and provides positive momentum. Community relations programs suc-
ceed by striking a balance between art and science. The more positive attention the
community receives as a whole, the more likely assistance will be given in obtain-
ing an approval of the project.

Project Costs

New housing projects have been and will continue to be a conduit for improving
or replacing outdated community-owned infrastructure. Local communities can-
not always afford to upgrade existing infrastructure to accommodate housing
growth. Thus, communities ask new housing projects to assist in a fair-share ap-
proach for improving infrastructure in and around the new housing project. The
mechanism to gain this development support is through the planning board
process. Many times, these issues are not included in discussions with staff mem-
bers but are a result of the political review of the project. When you create your
project pro forma, be sure that all project costs are well defined, contingencies es-
tablished, soft costs budgeted, and profit margin objectives maintained. Politics
will have an effect on your housing project, and you must know your costs—and
know what you can afford to give up.

Project presentations before planning boards are the forum in which local offi-
cials ask developers to provide construction or financial assistance toward the
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upgrading of existing infrastructure. At that moment, in front of the planning
board, you must decide whether to provide assistance or to debate the issue and
seek relief from their demands. If the project costs are known, you can make your
decision based on the project’s financial facts. Know the cost of offsite improve-
ments, that is, road widening, drainage facilities, street lights, and so on, so you
can render a decision before the planning board. Weigh the legal costs and delays
versus the costs of site improvements. There are no winners in legal confrontation
at the planning board table. If the project can support the planning board’s re-
quests, a compromise is the best solution.

Planning Board Presentations

Project approval is contingent on the ability of the builder/developer or design
team consultants to answer questions under the scrutiny of each planning board
member, neighborhood group, and the general public. Prepare outlines for each
presentation and orchestrate the design professionals to present the project in a
logical order and concise manner. Answering all of the questions, asked and not
asked, of the design team during the presentation makes a positive impression on
the planning board. Try to resolve controversial issues outside the public hearing.
Minor issues can be resolved during the presentation and entered into the record.

Whenever an issue is discussed in the public forum and it cannot be satisfacto-
rily resolved by the design team, the individuals and groups voicing objections
benefit. In addition, the planning board members are faced with a political
dilemma, the staff members put in a questionable position, and the design profes-
sionals are in a compromising situation. Most likely, the approval will be delayed
until all outstanding issues are resolved.

A planning board presentation strategy is successful when the project obtains
approvals and construction can commence without delays. In most states, a delay
at a public meeting because of unresolved issues could effectively delay the proj-
ect by one month. A one-month delay may change the project schedule by more
than one month. Any political delay could put your project in jeopardy if circum-
stances—such as site conditions, adverse weather conditions, and so on—affect
the start of the project after the issues have been resolved.

Role Playing

Two weeks before the planning board, board of adjustment, or council public
meetings, schedule a meeting with the design team to present the project specifics
before a select audience. Each presentation should be specific, to the point, and
easy to understand. At this meeting, select the members who present the project
parameters in a style that does not sound adversarial or condescending. During
each presentation, the developer/builder should act as the mayor and seriously
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guide the role-playing scenario. Role-playing should be as real as possible. The
“mayor” should question all issues. Challenge the experts to think on their feet
and to concisely answer all questions asked. Have several other staff members at-
tend and ask specific controversial questions to all presenters.

This format energizes the design professionals into a mental state of readiness,
and it also achieves nonbiased discussions on any political issue that may be lin-
gering. All issues that could have an adverse effect on the project approval should
be discussed at length. During this role-playing, the design team should use visual
aids. Judge their approach, style, and content against the goals established for the
project. Encourage all design team members to answer questions completely, but
without offering more information than is required to answer the question. Know
what your design team will say, when they will say it, and why they will say it.
Conclude the presentation with corporate positions on issues that could be raised
at the planning board meeting. All issues resolved during the presentation will
help achieve a successful affirmative vote.

Planning Board Meeting

Schedule the design team to participate in a dinner meeting two to three hours be-
fore the planning board meeting. This permits everyone to focus on the task at
hand for that evening. Discuss any last-minute strategies or issues that might sur-
face during the presentation and public session. All handouts and exhibits must
be available at the dinner meeting. This dinner meeting format provides a relaxed
environment for last-minute debate of issues, which should be openly expressed
and discussed at length. However, once the decision is made on how to handle
each specific issue, the design team must adhere to the consensus of the group. A
united professional team that believes in the project provides positive emotion
that translates into momentum for the project.

ENGINEERS AND PUBLIC HEARINGS

As a key member of the project design team, the engineer has an especially im-
portant role in supporting a residential housing project as it moves through the
regulatory approval process. This section presents 10 rules to help an engineer
contribute to a builder/developer’s success in the public approval phase of a
project.

Rule 1: Know the Political “Hot Buttons”

Local politics control the development process. Every community has several
key political “hot buttons” that govern the actions of the elected officials. The
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hot buttons could be no-growth policies, overcrowded schools, lack of volunteer
firefighters, lack of affordable housing, or environmental issues, among others.
These hot buttons may change, but the old issues never fade away. The obvious
hot buttons must be addressed in your project plans. The hot buttons you must
know are the most current issues affecting your community at the time your proj-
ect is being heard by the planning board.

The successful engineer will answer all questions raised at the planning board
and obtain a positive decision at the very first meeting. If an unforeseen hot but-
ton issue arises that has not been contemplated by the builder/developer and was
not resolved before the meeting, the project will be delayed at least one month or
perhaps even longer.

How do you find out about the issues?

Political involvement at the local level may be necessary. Join the Chamber of
Commerce or become politically active. Stay involved at the local level by talk-
ing with the staff, board members, and politically active residents. The staff mem-
bers assigned to the project are responsible for implementing the hot button issues
and bringing those issues to the forefront of discussions with the applicant. Be-
come professionally attuned to the requirements of the staff. Understand the po-
litical emphasis by local government at the time your project is being reviewed.
Without question, the community hot buttons have a cost implication to the proj-
ect and perhaps may even delay it. Address the hot button issues before the issues
are raised in a public forum.

Should you meet with board members?

In the perfect world, reviewing the project with board members ahead of time
would be an excellent way to inform them of the project specifics and have
them better understand the approach to the project and the design emphasis,
benefits, and positive implications of the project for the community. However,
there are many locales where meeting with board members is not appropriate
because the general public would question the ethics, especially in a highly
charged political arena.

The best regulatory process at the local level is the use of a site plan review
committee or a development review committee, which permits the staff members
and selected planning board members to meet on a regular basis with builder/
developers and their engineers on upcoming projects. It is an informal hearing in
which the project can be discussed in a casual atmosphere, and the board mem-
bers and staff can voice their opinions. Most projects can be modified to meet the
concerns raised at the informal hearing. Gaining immediate feedback on the project
design and project issues is important so that all issues can be addressed before
the public hearing.
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Should the engineer become politically involved?

A revenue source for engineering firms can come from being a municipal engi-
neer, designing public works projects, or being retained to review projects by pri-
vate developers. The municipal services provided by an engineering firm are
somewhat recession-proof and are an excellent addition to any business plan. In
some locations, in order to obtain this position, engineers have to become politi-
cally involved. Otherwise, engineers can stay at arm’s length from the political
arena and allow the technical design be judged on its own merits. The best prac-
tice is to keep the engineering aspects of the land development business technical
in nature and without political influence, if possible!

Rule 2: Public Participation Has Become Unmanageable

Dealing with the general public during public participation at planning board
meetings has become much more difficult and will only become more so as
growth patterns increase. In the building business, profitability is directly influ-
enced by the general public. The approval system allows public input and public
scrutiny for every project. Planning board members, all too often, assume the
public views are correct, and the development industry must prove the design ap-
proach is proper. It has become increasingly important, regardless of the size of
the project, for engineers and their clients to reach out to neighborhoods and ad-
jacent property owners to present the project prior to a board meeting.

Gaining neighborhood input before a planning board hearing takes place is
advantageous because it provides insight on the neighborhood’s problems and
concerns with the project. Project supporters may also be discovered! Neighbor-
hood input also provides the opportunity to address the public concerns before the
public debate. Most likely, the neighborhood views and the views of the builder/
developer are not going to be consistent. Therefore, it is better if the builder/
developer can stand before the planning board and say that meetings were held
with the neighbors to explain the project—thus publicly declaring that commu-
nity views have been taken into consideration. Most public hearings are not a
good environment for explaining the details of a plan. Sometimes, the reaction in
a public forum will be negative because a project without concessions from the
developer is not acceptable.

If a project is of significant size, it will have a physical effect on the surround-
ing community and will perhaps strain community services, such as the fire de-
partment, emergency response, police, schools, and so on. In this case, a positive
public relations approach may also be necessary. This public relations program
would consist of positive advertisements and media outreach to “spin” the posi-
tive aspects of the project. It should also illustrate the positive ramifications that
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the project would have on the community as a whole and include public partici-
pation in small neighborhood meetings.

Always consider the local neighbors and adjacent property owners’ views and
gain their input before a public planning board hearing. Your project will be
viewed more favorably by the planning board members if your outreach program
was sincere. Also, impacts of negative public input can be defused by addressing
those public concerns during the presentation.

Rule 3: Know Your Costs

If you don’t know the costs of your project before a hearing, you won’t know
what to give up or where to compromise when asked by the planning board mem-
bers. Knowing the cost of development means you can make sound business and
political judgments at the moment when planning board members are seeking
concessions or compromises on the project. Any decision to comply with a plan-
ning board request will affect the cost of the project. If you do not know your
costs and respond by saying, “I have to check” or “We’ll get back to you on that”
you will be delayed at least one month, and time is money.

Every hot button in a community has cost ramifications. Knowing the hot
buttons and the costs associated with the hot buttons allows the board and builder/
developer to reach an agreement in a public forum after constructive debate and
concessions at the time of the meeting. If you cannot address the issues before the
meeting, resolve hot buttons or issues of public concern during the meeting;
that way, your project will remain on schedule, and unusual or undue delays will
be avoided.

Engineers should provide a detailed cost estimate of the project infrastructure
at the preliminary plan stage. Then, the builder/developer can analyze the cash
flow requirements and make an assessment of the project viability before seeking
final approvals. Regulatory standards governing the engineering design are not
flexible, and changing the engineering design after the preliminary design is com-
plete will not result in significant infrastructure cost reductions. Engineers affect
the costs of a subdivision project on a daily basis and directly influence the prof-
itability of the company. Adding a buildable lot, reducing infrastructure costs, or
expediting the plan production or regulatory approval process all have a positive
financial effect on the project.

Rule 4: Prepare for a Board Hearing

To prepare properly for a planning board hearing, you should know what the
community hot buttons are, talk to the neighbors, and understand the project costs
(Rules 1, 2, and 3). You should also become familiar with how each community’s
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planning board staff operates and how its board functions so as to avoid surprises
on the night of the meeting.

Engineers presenting a project before a planning board should find out in
advance:

1. How hearing room is laid out
2. Where the board members, audience, and presenter are situated in the room.
3. How the exhibits will be situated for presentation.
4. What the acoustics of the room are like and whether a microphone is used.
5. Whether an easel or a computer is available to display graphics.

Always repeat the questions you are asked so that the entire audience can hear
both the questions and the answers. Every jurisdiction is slightly different in the
way it processes plans, reviews plans, and debates the designs. Engineers must
understand the nuances of each community—builder/developers will retain the
engineers who understand their communities the best. Engineers should establish
themselves as most knowledgeable about a jurisdiction and develop strong con-
nections to the staff and politicians so the builder/developers have no other choice
but to hire them.

Rule 5: Prepare Quality Graphics

Today, computer-generated graphics for presentations at planning board hear-
ings are widely available, yet many presenters fail to use exceptional color
graphics to illustrate the characteristics of their projects. Certainly, the more so-
phisticated or advanced the planning board, the easier it is to display the specifics
of the project through computer presentations. Appropriately colored exhibits are
just as important as the presentation itself. The illustration of a project elevates
the professionalism of the design team members and earns a higher level of at-
tention from the planning board members and the general public. Learn effective
styles of illustration yourself, or have a staff member with artistic talent prepare
the presentation material.

Rule 6: Use Appropriate Tools of the Trade

To prepare for a planning board hearing, the design team should practice their
presentations by role-playing. The project may be of such importance or con-
troversy that written scripts may be necessary. The written scripts should include
anticipated questions and prepared answers. Certainly, do not leave the presenta-
tion to be spontaneous. Make sure the message is well-thought-out and well-
presented. Role-playing allows the design team members an opportunity to cri-
tique the presentation and ask difficult questions about the project. Practice
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answering difficult questions in a positive and upbeat manner. Try not to use
notes during the presentation, but have project material at your fingertips, if
needed. Always arrive at the hearing ahead of time, and review the agenda to
determine if your position is favorable.

Successful professional consultants can explain a technical subject in lay
terms. Most planning board members and the general public are not trained to
read construction drawings or discuss technical issues, so they primarily address
emotional and political issues. All engineering firms must train their young engi-
neers in the art of presenting a technical project before a planning board in an en-
vironment that could be hostile, adversarial, and stressful. Builder/developers
should be willing to mentor and encourage young engineers in representing them
before a public body. Most clients will allow an engineering firm to give a young
engineer the opportunity to present, although some clients prefer to use only the
experienced presenter to obtain approvals.

Rule 7: Orchestrate the Performance

As the number of housing units in the project increases, orchestrating the design
team’s planning board performance becomes more important. First, determine the
order of presentation as well as the role of the client and the attorney. Many
builder/developers present their own projects and call on their engineers only for
technical support. In most jurisdictions, however, the engineer is the primary pre-
senter of a subdivision project, and the client is there in a support role and to par-
ticipate in making decisions.

The design team members should arrive before the meeting starts with all
graphics. Keep each presentation as brief as possible. The last presenter should be
the presenter of the “sizzle.” The sizzle focuses on a subject matter that everyone
can relate to and can feel good about (for instance, landscaping, architecture, col-
ors, environmental sensitivity, amenities). The sizzle can sell the project to the
board members.

Rule 8: Present a Project with Enthusiasm

It is good to show enthusiasm for the project design. In fact, most engineers are so
intimately and emotionally involved in the design of a subdivision that they can
easily take exception to criticism and critique of the project. Keeping discussions
professional and impersonal will best serve the engineer at the planning board
podium. Display positive enthusiasm, and humanize the project. This softens
the delivery of the technical characteristics of the project and is better received by
the public and board members. It also helps to establish your credibility and lead
the audience to view the project much more positively. Be genuine and sincere in
the presentation and the message. Be enthusiastic and professional.
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On very few occasions, a presenter must show anger during a presentation or
during a question-and-answer session. These rare occasions are precipitated by a
project being judged politically rather than on its technical merits. But 99.9% of
the time, showing anger at a planning board hearing is not warranted, and if you
do so, all your credibility will be lost. Neither the project nor the presenter ben-
efits from a display of temper in a public forum. Do not show distress or nerv-
ousness in your voice, and certainly do not display arrogance. Local approvals
allow all input from all people, so regard all input with a high degree of profes-
sionalism. Success at planning board meeting hinges on the ability to present the
project in a distinctly professional manner founded on enthusiasm.

Rule 9: Answer Questions Briefly

Engineers should consider a planning board hearing as a court of law. Thus, tai-
lor your presentation and answers as if you were giving a deposition. If a ques-
tion demands a “yes” or “no” answer, then answer yes or no and do not elaborate
or explain. Elaborating gives the audience and planning board members an op-
portunity to think of more questions. Always repeat the question you are asked,
so that everyone hears it and that you are sure you have interpreted the question
correctly. The most important period during the hearing is when the public is
permitted to ask questions. Answer these questions very respectfully and show
sincere interest in the public comments and questions. Answering questions in a
way that makes the public feel good about your answer is an art that comes only
with practice, practice, practice. Because many planning board members react to
the reaction of the general public, a positive framework in which to answer ques-
tions must be maintained by everyone on the design team.

A negative and adversarial audience causes the project to be more controver-
sial, and the planning board members are less likely to embrace the project for its
positive contributions to the community. The presenter must defuse an adverse
public attitude before the meeting, during the presentation, and during the ques-
tion-and-answer session.

Rule 10: Pass the Torch

Engineering firms should implement an in-house program for training young
engineers in the art of presentations to planning board. Most engineering students
coming out of college are not trained in giving speeches, especially not before an
adversarial planning board. Engineering firms should consider the following
training program:

1. Have young professionals take a speech class, such as Toastmasters or Dale
Carnegie.
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2. Develop an in-house speaking forum for the young engineers to present a
project to other staff members in a role-playing atmosphere. The role-playing
should include an intensive question-and-answer period.

3. Young professionals should attend planning board meetings to get a feel for
the action and experience the way meetings are organized. Have the young
engineer attend a planning board hearing on a controversial project and attend
every meeting on that project until a vote is rendered.

4. Have the young professional present a small noncontroversial project before a
planning board.

5. Train the young professional to communicate easily with people in planning
board presentations and public participation programs by having them present
a technical subject in lay terms.

A methodical training program allows young engineers to progress more
rapidly and better serve the client base in and out of the planning board hear-
ing room.

Engineers at the Crossroads

The engineering community associated with the housing industry is certainly at a
crossroads. In one direction is the challenge of providing infrastructure design
that protects the health, safety, and welfare of future homebuyers. In the other di-
rection is the challenge to ensure that each design element is cost-effective. When
government agencies insist on standards that do not justify the benefit to society,
the engineering community must counteract overregulation.

When governmental engineers require infrastructure that is conservatively
designed, the cost of developing land increases, and this cost is passed on to the
consumer. Higher-priced homes and homeowner responsibilities for infrastruc-
ture maintenance are a direct result of a local government that dictates excessive
standards without fully understanding the consequences. Many excessive regu-
lations add to the constant monthly cost of operating a home. As an example,
regulations may mandate a privately owned stormwater management facility in a
single-family subdivision, which means, in turn, that covenants, considerations,
and restrictions (CCRs) will be needed to govern the facility. The costs of main-
taining the facility and enforcing regulations will be added to the costs of pur-
chasing a home. In effect, local municipal governments are sidestepping com-
munity growth issues and passing the costs on to new homebuyers.

The engineering community can directly affect the way housing develop-
ments are designed in the future, especially when regulatory efforts continue to
correct residential infrastructure problems with ever more conservative design
approaches. All residential design engineers should use design standards that are
practical and cost effective. Use standards that justify the housing project intent
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regardless of the consistency with written governmental standards. Roadways
seem to get wider, drainage pipes seem to get bigger, and design storm events
seem conservative (that is, design of the storm drain system is based on a 25-year
storm rather than the standard 10-year storm). Public and private engineering
firms must reach a middle ground on these design issues. The housing industry is
the only industry that hires an engineer to design a subdivision and then hires
another engineer to review the design. Engineers must use available information
and documentation to eliminate duplicate review and approval processes. No
other profession requires such a high level of professional judgment. The engi-
neering community can and should develop guidelines for the design of future
housing projects that are driven by the needs of the owners, not politicians.
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Environmental impact of new residential housing developments has become a
more important—and sometimes controversial—factor in gaining public support
and regulatory approval. State and local governments are raising more questions
about how stormwater runoff will be managed and how pollutants collected in the
stormwater will be treated. Builder/developers and their engineers must integrate
plans for stormwater management (SWM) and best management practices
(BMPs) for pollutant control into their designs for new projects.

This chapter reviews stormwater quality and quantity control facility options
for residential development applications. This overall summary of current SWM
practices provides methods to comply with local, regional, and state regulations.
Then, each BMP suitable for use in a residential project is evaluated for applica-
tion, cost, effectiveness, maintenance requirements, and public/private accept-
ance. The implementation of BMP standards varies among jurisdictions. Each has
a preferred method for achieving water quality standards; they often also have an
established SWM approach and set facility design criteria.

To reach a sustainable solution, the design of each stormwater control facility
must balance the application, cost, and environmental benefits. In planning effec-
tively for stormwater facilities and water quality features, residential developers
must evaluate property characteristics during the due-diligence period, rather
than leaving them to be incorporated into the land plan later as afterthoughts. For
example, a neotraditional housing project locates the garage, accessible through
an alley, in back of the lot, with a public street in front. Also, the average home
has increased in square footage, so the lot size may be smaller. The combination
results in double frontage lots and with greater impervious surface area than con-
ventional subdivisions. The water quantity and quality control approaches for
these higher intensity uses become an issue in the design of user-friendly and
cost-effective control facilities. Builder/developers should discuss these consider-
ations with civil engineers early in the planning process.

CHAPTER 12

Stormwater Management 
and Best Management Practices

107



SWM regulations have now evolved to require control of the amount of
runoff discharged from the site to be equal or less than the discharge from pre-
development conditions. Design considerations vary greatly, from controlling
the discharge based on a 100-year storm to controlling the discharge from only a
10-year storm event. The difference in required land area, construction costs, and
maintenance requirements are significant issues for developers. Because the land
development industry is fragmented and government regulations vary consider-
ably, this chapter outlines the practical options available for residential applica-
tions. Developers should consider partnering with an engineering design team
member and seek government change in subdivision design while meeting cur-
rent water quantity and quality standards.

DECENTRALIZED VERSUS REGIONAL SWM FACILITIES

As development emerges along fringe areas of existing infrastructure and ex-
pands urban centers, local governments must assess the advantages and disadvan-
tages of utilizing a regional SWM facility for future development. This forward
thinking shifts the burden from the developer to a government entity, but the con-
cept of regionalizing stormwater control has merit. Regional facilities are de-
signed for specific watersheds, and the future development pattern and drainage
analysis are based on the master plan and zoning map. The facility is designed,
constructed, operated, and maintained by the municipality.

The results of this approach are significant in many respects. Monitoring one
facility rather than multiple operations is obviously less costly. Regional facilities
also remove the operation and maintenance responsibilities from multiple enti-
ties, in cases where the jurisdiction does not accept responsibility for maintaining
the facilities. In most instances, decentralized water quantity control measures are
not maintained properly and the facilities are not inspected annually. Centralizing
SWM facilities is consistent with how regional wastewater treatment plants serve
large areas. The projects upstream of the SWM facility pay for conveying their
discharge to the facility; fees are based on the difference between pre- and post-
development conditions. Usually an annual maintenance fee is required for each
new project. Typically, homeowners associations (HOAs) include this fee in their
annual budget, or it is assessed against each lot and run with the land rather than
the ownership entity.

In many HOAs, the covenants, conditions, and restrictions (CCRs) and other
association documents are not transferred to new owners upon resale. With a re-
gional SWM facility, the problem of transferring responsibility is eliminated.
This regional facility could be planned within a park system. In contrast, decen-
tralized SWM facilities are often placed in less noticeable areas and may be diffi-
cult to access to properly monitor operation and maintenance. Although facility
landscaping, fencing, and side slopes may be adequately maintained, the control
structure may not be routinely checked.
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Communities wishing to enact a regional approach to SWM may need to
change their ordinances to increase open space requirements for passive or active
recreational use. This way, uplands are not used to control stormwater runoff,
taxable land area increases, and the perceived value of the project and home sites
also increases. The cost of operating and maintaining the regional facility is paid
by the users within the watershed. The government’s review process of SWM
engineering designs, which is now long and difficult, must also change. Regula-
tory review proceedings need to be shortened and costs shifted from hard con-
struction expenses paid by the builder to direct known payments for regional
facility connection. Builders prefer the direct payment since it is a known cost in-
corporated into the project financials and does not change over the build out
period. Homeowners prefer this arrangement because the operation and mainte-
nance of one or more SWM basins is not their responsibility. HOA liability in-
surance policy also changes. Finally, the regulations governing the quantity and
quality of stormwater runoff affect the way property is developed and signifi-
cantly affect the cost of development. Since each property and development de-
sign program differ, engineers should have flexibility in stormwater design so as
to achieve sustainable projects.

A disadvantage of decentralized SWM facilities has to do with the timing and
rate at which stormwater is discharged. The peak flow from a well-run, properly
maintained decentralized SWM facility could still combine with the discharge
from other decentralized facilities to have a detrimental effect on areas down-
stream. Whatever the SWM facility—whether regional or decentralized—it will
alter the characteristics of the surrounding watershed, and must be evaluated for
the impact it will have on downstream properties.

STORMWATER MANAGEMENT

Retention Facilities

Retention facilities are basins or ponds that retain runoff from a site and have a
permanent water surface (Figure 12-1). The basins are designed with overflow
control structures and emergency overflow weirs. Although basins have a con-
stant water surface, the stormwater runoff generated from post-development con-
ditions is stored above the permanent water surface elevation. Areas with site
conditions conducive to permanent water surfaces should be fully utilized in land
planning. A retention facility serves multiple roles. Excavating the basin to create
a pond generates fill material that can be used on site. The pond provides the nec-
essary stormwater quantity control, but also contributes to meeting water quality
standards. The depth of a retention basin is a design concern for the steepness of
the side slopes and the necessity of benching the slopes to the bottom of the pond.

Incorporating the basin into a land plan enhances the marketability of the
project and adds value to homes. The pond also provides quality open space and
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expansive views. Because of these benefits, builders should consider retention
basins as their first design choice. In many residential applications, a pond, lake,
or retention facility is considered a desirable view and builders can assign premi-
ums to the adjacent lots. Buffer space along the retention facility may be neces-
sary to control activity and provide an additional water quality measure.

Detention Facilities

A detention facility controls runoff by holding it for a period of time, then releas-
ing the stormwater at a controlled rate (Figure 12-2). Detaining stormwater runoff
is the standard design approach of most engineers and regulatory agencies. De-
tention facility designs can be above or below ground and can be adapted easily
to the land plan and site conditions. Land assessed for development potential may
have site constraints, including significant terrain issues that result in multiple
drainage areas and multiple SWM facilities; detention basins are typically used in
these situations because basin sizes can vary and be graded into the site’s natural
features. Although detention basins are considered open space elements, they do
not necessarily add to the value of homes, nor are they considered aesthetically
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Figure 12-1. Retention Basin. Stormwater management facilities with a permanent
water surface are called retention basins. If designed properly, the basin is a designed
amenity for the project, including a walking path around the basin.
Source: David E. Johnson, P.E., P.P.



pleasing. The detention basin is designed to store site runoff, detain it, and dis-
charge it at the predevelopment rate. Thus, much of the time, the detention basin
is dry. Most basins have an underdrain system for drainage. Several issues must
be considered in designing a detention facility.

The detention facility may require that a berm be graded around the basin,
especially if it is located in sloped terrain. The berm must have a minimum
width of 10 feet for maintenance access. The berm can be designed with an
emergency weir, which may be grass or concrete. The side slopes outside of the
basin should be designed for ease of maintenance. The depth of the basin is also
a design issue and may require more gradual slopes for safety and maintenance
considerations.

The location of detention facilities within the project site is critical for design
efficiency. The location also affects construction and maintenance costs. Locat-
ing basins in steep slopes, unsuitable soil conditions, or in “left over” project
spaces may seem appropriate to maintain lot yield while maximizing use of the
land, but the results may not be cost effective nor achieve the requirements of the
municipality. In most cases, detention facilities have limited capacity and must be
supplemented with other measures.
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Figure 12-2. Detention Basin. Stormwater management facilities that are dry most of
the time are called detention basins. Municipalities require fencing and landscaping
if basins are visible from the interior subdivision streets.
Source: David E. Johnson, P.E., P.P.



The control structure for a detention facility is typically a corrugated alu-
minum riser pipe or a concrete structure. The riser has multiple outlets discharg-
ing the flow at controlled rates. It is typical to design a three-inch orifice in the
structure to allow for low flow discharge. A detention facility may also have
weirs or overflow capabilities to pass through offsite drainage or large storm
events. The control structure should have trash racks installed to ensure the facil-
ity functions as intended and is not clogged by debris. Many detention basins re-
quire a low-flow channel along the bottom to pass low flows from the pipes’ dis-
charge locations into the facility and direct the flow to the control structure. The
low-flow channel is typically concrete but may be constructed of pavers, inter-
locking blocks, or grasscrete.

High-intensity uses such as commercial, office, or multifamily housing projects
may have high raw land prices, and using valuable land for SWM facilities may
not make practical or financial sense. A reasonable alternative is to design under-
ground detention facilities, located under parking lots or in open-space areas.
Typical designs detain site runoff in underground pipe systems and infiltration
beds, allowing it to be caught in the pipe system and discharged through soil in-
filtration and via a control structure system discharging to a positive outlet. Infil-
tration pipe systems may also be designed to control roof runoff by collecting rain
leaders piped directly to the underground system. A wide variety of approaches
are available for detention facility design, and the engineer must be creative in
implementing a solution suitable for the site and project goals.

BEST MANAGEMENT PRACTICES

All levels of government have asserted efforts to control and manage the in-
creased volume of land development runoff and reduce the runoff’s pollutants.
The increased runoff is a direct result of increased impervious areas associated
with nonresidential and residential projects. Improving the quality of the runoff
discharged from a developed site further protects the receiving waters, including
ponds, lakes, streams, and rivers. When control of the flow discharged from a
developed site is integrated with BMPs, the quality of receiving waters also im-
proves. While many design alternatives are available to improve water quality
through the implementation of BMPs, changing subdivision design standards and
reducing impervious surfaces are also options.

Many jurisdictions have implemented new land development standards reduc-
ing impervious surfaces in the development of residential housing projects. They
require additional open space and buffers, but they also evaluate road widths,
parking requirements, and alternative driveway paving materials. Reducing road-
way widths not only reduces impervious surface area, but also achieves lower ve-
hicle speeds in a residential setting. This traffic calming approach is a design
trend leading to project sustainability. Roads are also changing from the typical
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curb-and-gutter section to a roadside swale section. This design approach was al-
ways acceptable in rural areas and was used in residential design years ago. The
buying public has long accepted curb and gutter with sidewalks as a standard sub-
division design approach; anything less was considered substandard. The market
will slowly change and learn to accept swale section roadways, perhaps without
sidewalks. The benefits of using roadside swales to drain lots and roads are sub-
stantial in improving the quality of runoff from developed areas.

For creative design, the quantity of runoff could be controlled at each drive-
way culvert, a practice that also promotes water quality measures by infiltration.
For this to succeed, however, governments must be willing to change, builders
must be willing to accept the change, and the buying public must understand the
benefits. If all builders comply with a new standard, they are on a level playing
field and the public does not have a choice.

Providing more open space by designing reduced lot sizes, narrower roadways
without on-street parking, and right-of-way swales, when combined with proper
utilization of the land, achieves marketable projects while improving water qual-
ity and community sustainability. SWM and BMP facilities must be incorporated
in the design program from the beginning, at the conceptual land planning stage.
BMP design approaches include alternative land planning techniques requiring
public and private leadership and design concessions. Water quality is achieved
through infiltration, filtration, and retention and detention of runoff from devel-
oped areas. This section addresses only a limited number of design options, but
they are typical BMP solutions for residential applications.

Bioretention Systems

In residential applications, the bioretention system is typically designed for small
drainage areas and, in most cases, individual lots. These areas are frequently re-
ferred to as rain gardens (Figure 12-3). A rain garden must be located in the low
area of a lot. The rain garden is shallow and installed after the lot areas have been
stabilized; this reduces silt build-up within the facility and maintains operational
integrity. The bioretention system consists of a soil mixture with an infiltration
rate of 1 to 1.5 inches/hour in the bottom of the facility. This soil layer varies
from two to four feet in depth and acts as a filter bed. An underdrain system is
designed below the replacement soil to convey flow to an acceptable outlet; it
has a cleanout port for maintenance purposes. The rain garden is planted with
trees and shrubs native to the area. A three to four inch layer of mulch covers the
facility. Proper, regular maintenance of the rain garden is essential to ensure it
functions properly.

A bioretention facility can achieve a removal rate of 85 to 90% of the total
suspended solids (TSS) and provide decentralized water quality control, but
the level of maintenance increases. HOAs and individual lot owners must be
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educated on these facilities so they respect the integrity of the system through
proper maintenance.

Roof Drywell Systems

In most residential applications, water from the back of lots and from rear por-
tions of the dwelling’s roof area is the most difficult to capture and treat to
meet water quality standards. Most land planners run lots to the perimeter
property lines and do not incorporate a buffer between the property line and
the rear lot line. Installing designed drywells at each rain leader provides infil-
tration of the runoff, which reduces the overall runoff from the back of the
lots; thus, the proposed water quality systems treat a smaller drainage area and
less impervious surface.

The roof drywell system requires soil conditions with a permeability rate be-
tween 0.2 and 0.5. inches/hour. The roof rain leader connects to a perforated
PVC pipe system encased in a stone fill. This design must include an overflow
pipe and inspection port. The size of the drywell system is contingent upon
draining the runoff volume within a 72-hour period; these facilities cannot be
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Figure 12-3. Rain Garden. A bio-retention facility or rain garden will be designed in
many forms and function as a water quality device. Rain gardens consist of filter
media and landscape material, and are best designed for small drainage areas.
Source: David E. Johnson, P.E., P.P.



located in compacted fill areas or close to basement walls. The system design is
vertical or horizontal with a minimum two-foot separation between the facility
bottom and groundwater. A maintenance plan is necessary to ensure the system
functions properly. Designing a sump or trap in the system between the building
and drywell minimizes particulates and sediment that enter the system and ulti-
mately clog it. Drywell systems are best suited for areas with permeable soils.

Extended Detention Facilities

For many years, engineers designed detention basins to control the quantity of
subdivision runoff and discharge it at a rate less than that of predevelopment.
For water quality purposes, these detention basins are designed as multistage fa-
cilities (Figure 12-4). The design intent is to detain the runoff generated from a
one- or two-year storm event for a longer period of time. Extended detention fa-
cilities remove 40 to 60% total TSS; the longer the detention time, the more the
TSS removal rate increases. An extended detention facility discharges runoff
through a control structure and infiltration system; thus, the facility must remain
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Figure 12-4. Extended Detention Facility. In this photo, the facility consists of a fore-
bay, rain garden and an extended detention facility. Stormwater runoff is controlled
in an extended detention facility for 48 hours prior to being discharged.
Source: David E. Johnson, P.E., P.P.



dry between storm events. Although additional BMPs may be needed to attain
the required TSS removal, this type of facility is typical for controlling a site’s
runoff quantity.

An extended detention facility is a dry basin with sufficient storage and an
outlet structure designed to contain and slowly discharge runoff over a period of
time. Basins are also designed with an overflow system that discharges into an
acceptable downstream drainage system. Many designers strive for a shallow
basin with a large bottom surface area rather than a deep but small basin. High
land values or high-intensity land uses may necessitate extended detention
basins designed below ground. Design considerations in these instances include
depth of groundwater, soil permeability, a positive discharge point, and overflow
capabilities.

Whether above ground or below ground, extended detention facilities require
a considerable maintenance program that includes maintaining the areas drain-
ing to the facility as well as the basin components. Removing sediment from
upstream systems ensures the basin will function properly. The maintenance
program should be established for regular intervals—weekly, if necessary, to
remove debris and sediment from the basin bottom, low-flow channels, and
control structures.

Manufactured Treatment Systems

A manufactured treatment system consists of a prefabricated structure designed
as part of the drainage system and located in the system prior to an extended
detention facility. The combination of the manufactured treatment structure and
an extended detention facility provides sufficient TSS removal for regulatory
compliance; several devices on the market remove up to 60% of TSS. A device in
line with the drainage system is easily monitored for maintenance; it does not
detract from the appearance of the project, nor does it require dedicated land since
it is located within a public right-of-way. The manufacturers are required to pres-
ent their test data to each state agency for verification and certification.

The size of the manufactured device is based on actual discharge in the
drainage system. Once the size is determined, the manufacturer can easily pro-
vide the developer with an installation price. The developer compares this cost to
that of land dedicated to a different BMP method. To lower the cost of the facil-
ity, the device can be designed off-line. This allows the device to be designed for
storm events that exceed a given threshold for water quality, and runoff from
larger storms can be redirected past the device to an acceptable SWM facility.

Manufacturers provide maintenance programs to ensure the facility operates
efficiently and as intended. The ownership of the system must be determined be-
fore the project design is started. However, many jurisdictions will not approve a
manufactured device, and others will not accept the ownership even if it is located

116 RESIDENTIAL LAND DEVELOPMENT PRACTICES



within a public right-of-way. Many residential projects require HOAs, so the
maintenance of these systems is the responsibility of homeowners. Water quality
treatment technology continues to advance, and manufactured treatment systems
will be more readily accepted with proven testing and certification procedures.

Sand Filters

A sand filter consists of a forebay, sand filter bed, underdrain system, and over-
flow device. The forebay is a storage area for removal of debris and sediment be-
fore the flow enters the sand filter. In essence, the forebay acts like a detention
basin with an overflow device; it filters the runoff before discharging into the
sand filter. The forebay also has a drainage system to empty any standing water
for maintenance purposes; this prolongs the life of the sand filter. The TSS re-
moval rate ranges from 80 to 85%. Located above or below ground, sand filters
are best suited for nonresidential areas and high-density residential projects. The
sand filter thickness and permeability must be sufficient to remove pollutants
and drain the facility within a specified time period, say, 72 hours. Sand filters
are maintained, including sediment and debris removal, after every storm that
exceeds the water quality design. The sand material is tested annually to confirm
the permeability of the sand bed. If water in the sand filter does not sift through
during the design time, the sand bed is replaced. Thus, a diligent maintenance
plan must be implemented and followed without variation. Sand filters are ex-
pensive, and above ground filters are generally located in upland areas that have
suitable soil characteristics. Sand filters are typically controlled by the property
owner in a nonresidential application.

Vegetative Filters

Vegetative filters are a BMP option when buffers are used to enhance the layout
through open-space elements and retention of native vegetation. These linear
buffer areas remove pollutants from stormwater runoff sheet flow rather than
concentrated flow. The total TSS removal rate varies depending on the vegeta-
tive cover, but a typical removal rating is between 60% and 80%. Design
choices for a vegetative filter include uniform graded slopes, width of the filter
area, slope of the area contributing to the filter, type of vegetative cover, and
soil characteristics of the site. The width of the vegetative filter varies with the
slope of the contributing drainage area; most jurisdictions limit the slope to a
maximum of 8%. The cost of a vegetative filter is prohibitive when the buffer is
planted with new vegetable and groundcover material. However, if the vegeta-
tive filter is incorporated in the land plan, the cost of saving natural vegetation is
offset by the marketability of the lots or homes bordering the filter. Healthy veg-
etation is important for the system to function properly; regular maintenance in-
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spection of filter strips must be undertaken by the HOA. The filter strips or
buffer areas must be contained within a conservation easement or a dedicated
open area parcel of land.

Permanent Water Surface Ponds

Permanent water surface ponds, also known as wet ponds, can be designed to
control stormwater runoff and improve water quality (Figure 12-5). With a prop-
erly designed control structure, this pond acts as an SWM facility, storing runoff
above the permanent water surface elevation and releasing it at a rate comparable
to that of predevelopment drainage. Wet ponds are also the most effective means
of removing pollutants generated by land development projects. Ponds acting as
BMP facilities can be designed within a housing project as premium open space.
Most builders use the wet pond as a focal point of a subdivision and integrate the
feature into the aesthetic presentation.

The cost of constructing a wet pond is in grading and the control structure. The
pond and control structure design is important to the overall performance of the
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Figure 12-5. Permanent Water Surface. A pond or lake with a permanent water sur-
face is designed with a control structure and concrete emergency overflow weir. The
post development runoff is stored within the water body above the permanent water
surface elevation and discharged at a controlled rate.
Source: David E. Johnson, P.E., P.P.



facility; the project must have sufficient land area and topography characteristics
to support a wet pond for water quality purposes. Maintenance requirements in-
clude sediment and debris removal, cleaning of inlet and outlet structures to en-
sure full operation, and controlling algae. In Florida, for example, wet ponds are
common because the water table is so high; they provide fill material to generate
site grades, control site runoff quantity, and provide a high-efficiency TSS rating
for pollutant removal from runoff.

SOIL TESTING PROGRAMS

For SWM and BMP facility design, the builder/developer must undertake an ex-
tensive soil testing program for the site. Using the base map and project land
plan, the location of the water quality and quantity control systems can be iden-
tified, and testing should be undertaken early in the design process. The results
of the soil testing indicate the type of soil underneath the SWM facility; soil per-
meability is important in calculating the detention basin’s drain time. This is
also the case for underground detention facilities. Soil samples must be taken at
varying depths for each facility. Extensive testing of the soil at SWM facility
locations provides important data that can be used to design efficient and cost-
effective facilities.

VISUAL CONSIDERATIONS

Some local government may impose various requirements as to the appearance of
SWM facilities. These requirements may pertain to fencing, access gates, or all-
weather access ramps for safety and maintenance purposes. In many jurisdictions,
detention facilities are landscaped to become part of the open space rather than a
disjointed hardscape feature.

Landscaping

In some instances, builders are required to provide substantial landscaping to
hide SWM facilities from view (Figure 12-6). The intent is to transform a dry
detention facility into a landscaped feature. In many cases, however, the aes-
thetic results do not justify the cost of landscaping material; moreover, the land-
scaping material generally is not maintained properly, especially in single-fam-
ily home subdivisions with HOAs. Overgrown or excessively landscaped
detention facilities are detractions and eyesores. A balance must be sought be-
tween achieving an aesthetically pleasing feature for the initial opening of the
project and long-term appearance. The selection of ground cover for the basin
may also be dictated by the municipality. Since many detention facilities are be-
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yond irrigation coverage, the selection of drought-resistant plant material may
be necessary. It is not uncommon for builders to retain the services of a land-
scape architect for the design, material selection, and details. The side slopes
within the basin are sometimes planted with native grasses to eliminate or re-
duce maintenance.

Fencing

Most detention facilities must be fenced as a condition of design approval.
Builders use a variety of fencing style and materials. The two most common ap-
proaches are black vinyl chain link and split rail fencing. Black vinyl chain link
fencing is less noticeable than landscape material, provides longevity, and is
cost effective. Split rail fencing typically has wire mesh secured to the inside of
the fence. Builders select the fence material based upon on the location of the
detention basin.
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Figure 12-6. Landscaping Material. Stormwater management facilities and best man-
agement practices require landscape material designed to enhance runoff filtration. In
most cases, landscape architects are involved in selecting the proper plant material.
Source: David E. Johnson, P.E., P.P.



Maintenance Access

Most municipalities require accessibility to the detention basin for maintenance,
including a six-foot swing gate for maintenance equipment. The maintenance
ramp into the detention basin should not exceed a 10% grade and is typically
constructed of all weather material. The side slopes of the basin should not be
steeper than 3:1.

MAINTENANCE PROGRAMS

Local jurisdictions require SWM facility maintenance programs to be sub-
mitted with the project’s final construction drawings. These programs include
the entity responsible for the operation and maintenance of the facilities (Fig-
ure 12-7). The maintenance program also delineates the tasks required for
weekly, quarterly, and annual maintenance. Weekly maintenance is generally
limited to mowing and debris removal. Quarterly maintenance is for inspection
of the facility to ensure proper operation, remove debris, and repair fencing.
Annual maintenance includes silt removal, facility inspection, plant removal and
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Figure 12-7. Maintenance. Most stormwater management and best management
practices facilities are owned and maintained by homeowner associations. Specific
maintenance programs are included in the HOA documents.
Source: David E. Johnson, P.E., P.P.



replacement, seeding, and general repairs. Most detention facilities do not re-
quire extensive or intensive maintenance, but if the general conditions of the
street and drainage system are not properly maintained, the basin will also need
attention. To enhance maintenance of SWM facilities, designers typically design
4-inch perforated PVC underdrains within the basin and connected directly to
the control structure. For residential subdivisions, HOAs should budget for each
basin’s maintenance cost.

OWNERSHIP ALTERNATIVES

Most local governments require water quantity and quality control facilities, but
they may not accept the ownership, liability, or maintenance responsibilities. The
design and property encumbrances are the same for privately or publicly owned fa-
cilities. Typically, one of three entities is charged with the ownership and mainte-
nance of SWM and BMP facilities: government, the HOA, or the property owner.

Government

Local government can own and maintain SWM and BMP facilities. The juris-
diction may require that the developer post sufficient monies to ensure perpetual
funds for the maintenance of specific project facilities. In other cases, the local
jurisdiction may require the developer to maintain the facilities for a 10-year pe-
riod, at which time the public works department accepts it for maintenance. This
10-year period is bonded by the developer, who may be required to pay inspec-
tion fees up front.

The ownership and maintenance of many disjointed and isolated facilities,
small or large, have caused local governments to rethink their approaches. In
some cases, government requires the developer to create an entity that owns and
maintains the facilities in perpetuity. In other instances, however, progressive
communities have enacted master plans that manage SWM and BMP facilities
to control watersheds rather than subareas within the watershed. A drainage
district may be created so that facilities can be operated and maintained like
wastewater treatment plants or public right-of-ways. In this instance, the devel-
oper contributes to the watershed fund based upon impervious surface percent-
age or difference in pre- and post-development conditions.

Homeowners Association

In single-family detached subdivisions, SWM and BMP facilities are located on
separate parcels of land commonly controlled by the lot owners. The developer
must establish a legal entity to own, manage, and maintain the property. Many ju-
risdictions require open-space areas, amenity buildings, and recreation areas

122 RESIDENTIAL LAND DEVELOPMENT PRACTICES



deeded and owned by the association; in these cases, the HOA should also be
charged with maintaining SWM and BMP facilities. Most homebuyers are accus-
tomed to having an HOA or umbrella community association to own, manage, and
maintain common area facilities, including those controlling the quantity and qual-
ity of the site’s stormwater runoff. The HOA budgets for the tasks necessary to en-
sure proper operation of each facility. Since these facilities are situated on separate
parcels of land owned by the association, property taxes will be assessed. The
larger the project and number of homes, the greater the chance the HOA will re-
main a viable entity and carry out its responsibilities. In subdivisions with large
lots, rural areas, or a limited number of homes, it is possible the association will not
actively engage in its responsibilities, and this problem is further accentuated after
each resale and turnover in property ownership. Documents are not always trans-
ferred and new owners are not always aware of their responsibilities—they find
out only when the municipality issues a special assessment against their properties.

Individual Property Owner

The third option available to developers is locating an SWM facility on an individ-
ual lot where it is contained within a drainage easement. This is advantageous in
locations where creating a controlling association is more detrimental in the mar-
ketplace than encumbering one lot with the responsibility of owning and maintain-
ing the SWM or BMP facility. This approach may work for multiple homeowners
if the facility is large enough to span several lots; however, developers should
strive to restrict this encumbrance to only one lot. In many cases, a dry detention
facility requires mowing, weeding, and general cleanup—not much different from
regular property maintenance. Homebuyers purchase the house with the facility
with full disclosure and understanding of their responsibilities. The property is
deed-restricted and maintenance responsibilities are clearly delineated. The home-
owner may be eligible for property tax relief on the area associated with the SWM
or BMP facility. Many communities now impose BMP approaches that control
every drainage subarea of a residential lot; this is burdensome when lots back up to
adjacent properties, other lots, or drainage conveyances, such as flood plains. Indi-
vidual lot BMPs are designed, easements created, and deed restrictions estab-
lished. The idea of a homeowner properly maintaining a 200-square foot rain gar-
den may seem unrealistic; it might work for the initial homeowner, but the concept
may fade with each resale.

DESIGN TRENDS

Controlling the quantity and quality of runoff generated from developed areas
continues to evolve as more test cases are studied and results are published.
Municipalities are following the direction of state environmental agencies and
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are changing design parameters to fit local conditions. Many state agencies do
not agree on pollutant removal levels; there is a need for a national clearing-
house on SWM and BMP information that can be disseminated throughout
the engineering industry. Consistency in design criteria, use of standard details,
and results expected for each method are needed to ensure proper and expedited
government reviews.
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The housing industry is one of the most highly regulated industries and the regu-
lation comes from all levels of government. Each housing project has to obtain
various permits and approvals from local, state, regional, and federal government
agencies before construction can begin (Figure 13-1). The housing industry is the
only industry in which the community and the public, as a whole, can influence
the design and approval of a project. The general public, by objecting to a pro-
posed residential project, can affect the approval process and the business success
of a development firm.

Many municipal planning boards are composed of political appointees, who
should cater to the public. It is the position of planning boards to achieve a con-
sensus of opinion before a project can be approved. The developer’s design team
must present the positive attributes of the project in order to persuade the board to
vote affirmatively for the project. Large projects generally gain more public at-
tention, and with that attention more objections will be raised—founded or un-
founded. The planning board members must objectively review both sides of the
case and decide what’s best for the community. Unfortunately, those people in
need of a new home generally become knowledgeable about a project only after
the sales office opens for business. During the regulatory process, the buyers in
the housing market do not know of upcoming projects and therefore are unable to
have the opportunity to voice their opinions.

As the no-growth environment continues to spread and regulations expand, it
will become more difficult for large housing projects to gain approvals. The cost
for the design team will be substantial. The effect will be to encourage the devel-
opment of smaller multiple sites in noncompeting locations to satisfy different
segments of the housing market. A successful approval process and planning
board hearing are contingent on the knowledge and persuasive capabilities of the
design team. Their knowledge of the regulations implemented to govern land use
and development ordinances must be impeccable. Builder/developers, however,
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cannot rely solely on the design team to look out for their best interests. The
owner, or delegated staff members, must become more aware of the regulations
that affect the building community. In the development business, they must guide
and lead the design team to an all-win attitude at the planning table.

The regulations implementing planning and zoning ordinances change
through the interpretation of those regulations by staff members. It is this inter-
pretation that causes an uneven playing field for those developers competing in
the same marketplace. If the preferences and interpretations differ from re-
viewer to reviewer, the regulatory review and approval will differ from project
to project.

As additional regulations are implemented, the cost of land development will
increase. Most communities act on the side of conservatism, which translates into
higher costs. If the governmental reviews are not consistent with the regulations,
an imbalance in the housing marketplace will ultimately cause the approval
process to be governed by politics. This chapter examines the various layers of
government that are involved in the permitting and approval process and recom-
mends ways to effectively manage planning board hearings.
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Figure 13-1. Permits. Residential housing projects are subjected to multiple govern-
ment reviews and permit approvals, including the approval of water and sewer ex-
tensions serving new subdivisions. Local, county, regional, state and federal govern-
ment agencies are involved in the approval and permitting of residential projects.
Source: Sidney T. Burns, P.E. Due Diligence Associates, Parkland, Florida



LOCAL GOVERNMENTS

Local governments favor housing projects consistent with their master plans and
land use regulations. A proposed housing project consistent with the zoning ordi-
nance will be reviewed by the planning board. The board of adjustment acts on
projects seeking relief from the zoning regulations. Designing the project so that
for design waivers and variances are not needed will increase chances of success
at the planning board. An excellent trial balloon for a project is the conceptual site
plan review process, which is an open exchange of views among the developer,
regulatory staff, and politicians. The views are not binding on any party. The pre-
liminary and final plan reviews, however, affect the project design parameters.
All projects should be presented in a positive manner knowing that the project
will not become a reality until the final subdivision map or plat has been ap-
proved for recordation.

Planning Board

The planning board is the primary legal government agency that manages the
development process. All other agencies support the planning board and are
charged to provide specialized expertise in reviewing subdivision proposals.
Each jurisdiction will have various community interest groups influencing the
subdivision process. The various agencies that review the project plans and deter-
mine the effect the project will have on public services are considered next.

Shade Tree Commission

This citizen group reviews housing projects for their effect on existing trees. Shade
tree commissions are charged to manage and protect existing trees and enhance
community beautification. This commission will also review housing projects for
compliance with landscaping, tree preservation, and reforestation regulations.

Environmental Commission

Many local governments have created environmental commissions to review de-
sign plans for endangered species, endangered vegetation, and wetlands. All envi-
ronmental concerns that may affect the project are duly considered during the re-
view process. In most cases, the environmental commission consists of politically
appointed people having a sincere interest in protecting the environment from the
construction of new housing projects. The local environmental movement becomes
much more vocal and much more intense during the review process. The environ-
mental commission highlights problem areas and leaves the solutions up to the
design team. Developers should welcome input from the commission and use it to
find ways for subdivision designs to complement the environment (Figure 13-2).
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Water and Sewer Departments

Community water and sewer facilities fall under the jurisdiction of either a sep-
arate municipal utility authority or the public works department (Figure 13-3).
The design of water and sewer facilities for a residential subdivision is reviewed
by regulatory engineers at the local and state levels. In many cases, the utility de-
sign review has a separate time schedule from the planning board process. As
long as water and sewer are available, jurisdictions will approve a subdivision,
subject to the utilities being approved by the appropriate government agency. In
some communities, the local utility design is subject to county, regional, and
state approvals.

Drainage Departments

Storm drainage facilities for residential subdivisions are generally reviewed
and approved by the public works department, or, in some cases, an outside
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Figure 13-2. Subdivision Design. Community sustainability will require compro-
mises in design standards and government permitting requirements. New land uses
and difficult land forms will provide opportunities for creative subdivision design.
Source: David E. Johnson, P.E., P.P.



consulting engineering firm is retained to review the engineering design work.
The implementation of the local drainage ordinance will vary from one engi-
neer to the next. Knowing the reviewing firm and its preferences in drainage
design is important for achieving approval during the initial plan submission
(Figure 13-4).

Traffic Departments

Communities may also have traffic districts or transportation districts to evalu-
ate the effect of the traffic generated by the proposed subdivision (Figure 13-5).
This agency concentrates on adjacent existing roadways and intersections. In
many growth areas, local government strives to implement taxing districts or as-
sess impact fees against the housing project for its fair share of public improve-
ment projects. Unfortunately, the assessment of fees and the transfer of commu-
nity responsibility onto the new homebuyer have resulted in higher prices for
homes in those areas.
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Figure 13-3. Water and Sewer. The availability and capacity of existing water
and sewer facilities continue to guide residential growth patterns. In-fill or over-
looked properties are developed cost effectively due to the availability of exist-
ing infrastructure.
Source: David E. Johnson, P.E., P.P.



Project Reviews

The project improvement plans could be reviewed by up to seven consulting en-
gineers who have varying backgrounds and represent all levels of government.
These engineers review, approve, reject, and/or revise the design intent of the
project.

Once a final plat is approved, municipal governments may require a per-
formance bond or a letter of credit for the subdivision to be posted at 120% of
the improvement cost. Also, an inspection fee may be assessed so that the con-
sulting engineering firm representing the government can inspect the project
during construction and during the maintenance bond period. For any subdivi-
sion, regardless of the size, the land plan should be evaluated for phasing. Phas-
ing will conserve the cash flow to build the project and achieve maintenance
bond status in a shorter period of time. The primary objective of land develop-
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Figure 13-4. Alternative Technology. New regulations are the basis for new design
approaches. However, there are limited technological advances in infrastructure
component design and methodologies due to the fragmentation of the industry. Use
of alternative pipe material for water, sewer, and drainage facilities was readily ac-
cepted at the local level.
Source: David E. Johnson, P.E., P.P.



ment operations is to build the improvements with high-quality workmanship
in order to gain maintenance bond status as quickly as possible. This approach
will limit the project liability for the infrastructure and begin to establish the
responsibility for the operation and maintenance of the infrastructure with the
local government.

Most municipal engineers prepare bond estimates using inflated unit prices.
These costs are generally much higher than private industry prices established
during the bid process. Serious discussions should be initiated if the bond esti-
mates are extremely high. Limiting the problems at the performance bond stage
will help the overall corporate financial position on the project. A favorable bond
estimate may assist in using the additional financial resources or bonding limits
for subsequent project phases or housing projects.

Having several small projects at different levels of approval or construction
permits the business cash flow to be properly managed. The phasing of projects
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Figure 13-5. Subdivisions for Vehicles. This wide entrance road is softened by the
bridge treatment and paving materials. Road design for residential applications must
complement pedestrian traffic and provide traffic calming devices created to reduce
vehicle speeds.
Source: David E. Johnson, P.E., P.P.



in areas that are not governed by a regional agency obviously provides an easier
path to the building and selling of lots and houses. Locating projects within sev-
eral political jurisdictions with varying approval processes is a business plan
designed to earn a profit, generate business, establish an employment base, and
maintain a corporate presence in the community. Having several small projects
reduces the risk factor, and the business growth goals can be achieved, even if
one project is delayed.

REGIONAL AGENCIES

Regional Planning Boards

Cities or incorporated towns may have their own planning boards. In addition,
there may be a county planning board, which oversees county-owned roadways
but also approves the subdivision plan. This layer of government review is not
uncommon, and each housing project is subjected to another review by engineers
and another round of political scrutiny.

Soil Conservation District

The soil conservation district, in most states, is a regional agency that governs
the review and approval of sedimentation and erosion control design measures
for residential projects. This agency governs all soil disturbance activities. Resi-
dential project submission and review fees sustain the district’s budget. The soil
conservation district’s review process has a separate regulatory approval time
frame. It is common for the regulations of the soil conservation district to be in
conflict and expand the regulations imposed by local, regional, and state agen-
cies. At times, a developer may be caught in the middle between agencies. This
regulatory conflict will delay the approval of the project unless the art of negoti-
ation and compromise can be used with the different agencies. This situation is
damaging to a project schedule, and direct management of the situation is required
by the builder/developer.

Stormwater or River Basin Agencies

Some states have regional stormwater or river basin agencies responsible for re-
viewing residential storm drainage designs to determine the effect the project will
have on major streams, rivers, or other bodies of water. Review fees, application
fees, and the approval process are separate from the local approval procedure. In
some states, stormwater management facilities may be regulated by four to five
government agencies. The duplicated, conflicting, and excessive regulations gov-
erning residential storm drainage design adds to the cost of homes and delays the
approval process.
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Protection, Enhancement, and Proper Use Groups

Some states have regional groups established through legislation that govern
large areas for protection, enhancement, and proper use. This regional agency
structure is layered over other local, regional, and state approvals. As an example,
in New Jersey, the Pinelands Commission is responsible for the overall develop-
ment and land use of the National Pinelands Area. The Pinelands Commission
approval process is complex, time consuming, and very expensive. The Pinelands
Commission has its own regulations, which, in most cases, are much more re-
strictive than other agencies involved in the overseeing of residential develop-
ment. Also in New Jersey, as well as in other states, there are agencies that review
housing developments located near the ocean.

Quasipublic Agencies

Other regional agencies are quasipublic, such as the telephone, electric, gas, and
cable companies. These companies also review the construction drawings of the
subdivision. The underground utility layout will be based on the engineering de-
sign plans. In some cases, the utility design does not complement or cannot be
coordinated with the design of the subdivision. The utility company may locate
structures along common property lines at the right-of-way line. Thus, the project
engineer should evaluate the location of driveways, storm drain inlets, manholes,
and yard swales that may be in conflict with utility company transformers, cable
boxes, telephone poles, etc. If there should be a conflict, revise the engineering
plans to complement the utility company design for the project. If the change can
be made without disrupting the project, change the plans. Changing the utility
company’s design will take longer to accomplish.

STATE AGENCIES

States oversee the implementation of housing master plans within the political
subdivisions of the state and evaluate the effect housing has on the state’s natu-
ral resources. States emphasize the protection of the environmental attributes of
the state, such as wetlands. Some states have exceeded federally mandated wet-
lands guidelines and expanded their role in the protection of wetlands within the
state boundaries. States will control state waters and the effect of development
on this resource. States may also have lists of specific endangered species and
endangered plant that need to be considered during the site analysis review.
These sensitive environmental issues can be used as a benefit to the project. The
environmental attributes of the site can be positive marketing aspects.

Most states approve water and sewer public facilities. States allocate utility
permits for water and sewer facilities by using existing infrastructure to guide
community growth. Areas outside of the public service areas must use alternative
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methods of providing water and sewer facilities. These alternative methods, such
as septic systems, can also be managed by state agencies. Individual wells pro-
viding potable water to each dwelling are permitted by state agencies. States mon-
itor and manage the drawdown of aquifers caused by multiple individual wells
or by expansion of public facilities serving new housing developments.

State-mandated building codes based on the model building codes are imple-
mented through state agencies but controlled and managed by local building de-
partments. These code provisions also affect the way subdivisions are designed.

FEDERAL GOVERNMENT

Several federal agencies—the Department of Housing and Urban Development,
the Department of Energy, and the Environmental Protection Agency—directly
affect housing projects and the use of land for developments. Federal agencies
are responsible for the protection of endangered species and endangered plants
listed on the federal registry. The U.S. Army Corps of Engineers has regulated
wetlands and flood plain areas for many years. Some states have taken over the
jurisdiction of the implementation of wetland protection. Since the passage of
the Clean Water Act, the regulation of stormwater, wetland, and environmental
issues for subdivisions has been elevated to a much higher plateau of sensitivity.
Another federal agency having an effect on development operations is the Occu-
pational Safety and Health Administration.

SUBDIVISION APPROVAL PROCESS

A typical subdivision approval process, from inception to final approval, is pre-
sented in Appendix 13-1 to illustrate the various levels through which any hous-
ing project most likely must pass. This description does not clearly indicate the
amount of work and effort that private industry must accomplish over and above
what is shown on the chart, just to obtain market acceptance.

Before the subdivision approval process starts, a builder/developer must in-
vest a tremendous amount of effort in investigative work, contract negotiations,
and value judgments in order to allocate financial resources for the submission
of improvement plans. Even after a builder/developer completes the regulatory
process and obtains governmental approvals, the marketability, success, or fail-
ure of a project will not be known until model homes are constructed and for
sale. The public ultimately judges the marketability of the product because people
will look and buy—or just look!

Typically, it can take from 18 to 30 months from finding land to giving the
keys to the first homeowner. In some states, getting to the point of closing a
home will take less time and less financial resources to complete a project than
the national average. However, in many states, the regulatory process continues
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to be more complex and more layered, so the development industry is viewed as
a high-risk industry in which success is earned. The philosophy of developing
small parcels for a relatively small number of homes, even up to 50 houses or
50 lots, would provide an excellent inventory of approved and unimproved land.
The financial resources to build out and to sell out a subdivision of up to 50 lots
can be managed by many small- to medium-sized development firms or building
companies.

Government reviews and approvals and the issuance of permits are imbedded
in the bureaucracy to control the development pattern of a community. In fact,
many processes will continue to evolve as special interest groups lobby govern-
ment to influence the development process. The success of the industry rests on
the shoulders of those who understand and seek solutions within the framework
of government regulations.

PLANNING BOARD GUIDE FOR CITIZEN PARTICIPATION

The regulatory climate and atmosphere are driven by four elements:

1. Planning board members.
2. Municipal professional staff members.
3. Applicants and their design team members.
4. Members of the general public.

Most planning boards encourage and welcome citizen input at planning board
hearings. In fact, public comment sessions, including question-and-answer periods
for the general audience, are commonplace. Unfortunately, most municipal gov-
ernment do not educate the citizenry about proper hearing procedures and the
laws that govern planning board operations and management responsibilities.

An engineering firm may consider preparing a citizens’ guide to planning board
hearings that is geared to the specific community. By making such a brochure
available to the general public, interested citizens could read and understand the
hearing process. Such a brochure could include the segments that follow.

Application Process

Define some of the major elements of a housing, commercial, or industrial proj-
ect that are reviewed and approved by planning boards. Include such definitions
as site plans, minor and major subdivisions, master plans, or concept plans, any of
which might be included on a planning board agenda. A description of each ap-
plication type would be appropriate, but also include other governmental agen-
cies required to review each type of application.

PERMITS . . . PERMITS 135



Associated Agencies

Include the role each agency has in the subdivision approval process. Provide
contact names and phone numbers for all of the agencies involved, including
governmental departments such as the engineering department, the fire safety
department, the traffic safety department, the planning department, environmen-
tal commissions, shade tree commissions, water and sewer districts, soil con-
servation districts, and other utility companies—gas, electric, telephone, and
cable companies.

Procedures

Outline the exact procedure in which the municipal government reviews subdi-
vision applications. As an example, the applicant submits a certain number of
plans, applications, and fees associated with a subdivision plan. The package is
submitted to the planning board secretary 10 to 14 days before the next regu-
larly scheduled planning board meeting. The application is reviewed for com-
pleteness to ensure that all of the information is contained in the submission.
Once the application has been deemed complete, an explanation of the distribu-
tion of the plans should be outlined in detail. The time permitted for the review
by each agency should be indicated. Include the statement that all plans, re-
ports, environmental impact studies, traffic studies, and drainage reports are
made available at the planning board office during regular business hours for
review by the general public. After the application has been deemed complete
and reviewed by the governmental staff, the application is scheduled for a pub-
lic hearing.

Types of Approvals

Describe the types of approvals rendered by the planning board, such as prelimi-
nary approval, final plat approval, or approval conditions. Include what days the
planning board meets, what time the meeting starts, and what time the meeting is
adjourned. Indicate how the agenda is arranged, such as first-come first-served,
or if the application has been delayed, postponed, or moved from one month to
another because of legal notice problems, etc.

Types of Meetings

Define the different types of meetings. Many planning boards hold work ses-
sions, informal hearings, and formal hearings. A flow chart illustrating the ap-
plication process and the type of hearings would be easily understood by the
general public.
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Description of a Hearing

Explain what the public will witness at the public hearing. As an example, ex-
plain that a planning board secretary keeps minutes, handwritten or by tape.
There will be planning board officials, a planning board attorney, and profes-
sional staff members providing technical input and review documents. Also at-
tending will be the applicants, design team members, attorneys, and the gen-
eral public. Most meetings start with the Pledge of Allegiance, a reading of the
previous meeting’s minutes, an approval of invoices, the memorializing of
previous resolutions, and address of any issues or topics of interest, which may
include master plan issues or ordinances. An explanation of each component
of the agenda will help the audience understand the workings of a planning
board hearing.

Presentations

Include a section on the applicant’s presentation and how the board interacts
with the applicant and the design team members or expert witnesses. Clearly in-
dicate for the public what to expect during the presentation and review of a spe-
cific application. The applicant will most likely be the builder or developer; the
attorney or engineer will present the project specifics. Applicants will try to
present the project in a clear and professional manner. The engineer will most
likely present the technical aspects of the project. The application must be pre-
sented methodically to illustrate how the project benefits the community as a
whole. The intent of the project is outlined in detail, and what the public can ex-
pect once the project has been completed will be described.

Once the presentation of the applicant is completed, the planning board mem-
bers and agency professionals will have an opportunity to ask specific questions
about the project design. The applicant will respond to each question in suffi-
cient detail. If the question is phrased to allow a “yes” or a “no” answer, the ap-
plicant will generally respond in that fashion. The chairman of the planning
board will keep the hearing running efficiently and will strive to keep the dis-
cussions on point, brief, and detailed as much as possible.

Questions and Answers

Explain that once the board members and staff have completed their reviews and
discussions, the chair will open the public session for questions and answers. In-
clude a list of dos and don’ts for the public to observe during this portion of the
hearing. Generally, the public forum will last as long as there are citizens willing
to ask nonrepetitive questions. The public session is for asking questions and not
for making speeches. The chairman should not permit duplicate questions by the
public. The public should maintain a sense of decorum regardless of the emo-
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tional aspects of the project. The chairman must keep control of the meeting and
not permit unruly participation by either the applicant or the public.

Work Sessions

Describe how successful municipalities have work sessions or workshops with
the applicants to discuss a project design with several members of the planning
board and staff. The forum is generally an informal discussion, and the opinions
and discussions are nonbinding for the applicant.

Definitions

Expand the brochure to include definitions of terms generally heard at planning
board meetings (for example, waivers, zoning ordinances, bulk requirements,
resolutions, design exceptions, variances, and engineering terminology). Include
the application forms and fee schedule that applicants must complete before the
project is accepted for review by the municipality.

A planning board public awareness brochure is welcomed by individuals in
the arena. When the public is informed of the process, they become part of the
process and will respect the system and the efforts of all parties involved. When
all parties, including the general public, adhere to the rules of the planning board,
the meetings and presentations will proceed efficiently and without undue inter-
ruptions. After all, time is money for the applicant, and any delay affects the suc-
cess of the project.
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The bid process is the bridge between the regulatory approval process and the
construction of the project. This chapter discusses, in depth, a step-by-step pro-
cedure for managing the bid process so you can know your costs, schedule the
work properly, understand contractor capabilities, and construct a quality subdi-
vision. This residential land development methodology can give your project the
highest chance of staying within budget and adhering to the project schedule.

PLANS AND SPECIFICATIONS

The construction documents, as amended during the final design phase of the reg-
ulatory permit process, become the approved final construction documents that
you will use to build your subdivision. These construction documents, once ap-
proved, should be stamped for construction, dated as of the last revision date, and
signed and sealed by the professional engineer in charge of the project. Owners
should accept only design plans stamped “For Construction” for distribution to
contractors. This documentation provides the contractors with the knowledge and
comfort that the plans have received local governmental approvals.

Municipalities may require signature blocks on the construction documents for
the planning board chairman, secretary, and municipal engineer. They sign the
original plans, indicating their approval of the construction documents. Even if a
locale does not have this mechanism in place, it is a good idea to provide a signa-
ture block for future reference. This reference is especially important when the
municipality accepts ownership and maintenance of the project.

Residential subdivisions should have their own land development specifica-
tions, as outlined in Appendix 12-1. This outline indicates the various headings
incorporated in the specifications report. Different from specifications that re-
late to interstate highways or major public works programs, these specifications
are consistent with the activities required to construct residential projects. The
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specifications are owner-friendly and put most of the construction and design
responsibilities and liabilities onto the appropriate parties. These specifications,
if implemented in the field and monitored by the owner and the local munici-
pality, provide a framework for building a quality subdivision. (For a complete
specifications document, contact the author.)

PREBID CONFERENCE WITH STAFF

Before sending the plans and specifications out for land development bid propos-
als, schedule a prebid conference with the operational staff responsible for over-
seeing the construction. A brief outline of the prebid conference is provided in
Appendix 12-2. Discuss in detail the project specifics and construction require-
ments. Begin with clearing operations, and follow through to the construction se-
quence of events. During this prebid conference, any problems associated with
the construction documents and the adherence to project schedules should be
identified and discussed in depth.

If the project is to be phased, the location for the storage of materials, the
staging areas for equipment, and the delivery of the first housing construction
pad should be discussed. Land development activities for a residential project
should complement the housing activities of the builder. Discuss a definite
timetable and project schedules to determine if any unusual hurdles or extenuat-
ing circumstances may affect the schedule and the delivery of the first housing
pad. The corporate objective is to deliver pads on schedule in order to sell lots or
construct homes.

Ask with the staff for recommendations on which contractors should be in-
vited to bid on the project. Discuss the benefits of hiring separate contractors
with specific expertise (such as utility installations, curbing, or paving) versus
hiring a contractor responsible for the entire project but who subcontracts out
for specialty items. Hiring separate contractors for various activities can pro-
vide a lower overall project cost. However, this has to be weighed against the
need for additional onsite supervision. Moreover, any failure of infrastructure
will be subject to debate as to the responsible party when multiple contractors
are involved.

If the contractor retained to build the project subcontracts out the work, the
owner should hold the contractor responsible for any failure to the infrastructure.
In considering available contractors, price is certainly a consideration, but the
delivery of pads for housing construction generates the cash flow. The first-
phase housing lots should be constructed on an expedited schedule. The design
plans must be sensitive to the phasing objectives of the company. Once the first-
phase pads have been constructed, the land development infrastructure must be
completed in a way that eliminates conflict with housing subcontractors. This
allows closing of lots while subsequent phases are being constructed.
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BID PROCESS

Contact the contractors selected to bid on the project by phone or letter, and ask if
they would like to bid on certain activities or on the entire land development
work. It is appropriate to charge a fee for the project plans given to contractors.
This fee defrays the cost of printing the construction documents. The fee could
be considered a deposit if the plans are to be returned. Returned plans can always
be used during construction.

Contractor Information

Each contractor should complete the contractor information sheet, as shown in
Appendix 12-3, and return the form with the bid proposal. This information sheet
collects data on the financial capability of the firm and a list of references. These
references should be contacted. Always consider new firms in order to expand the
bid list. Most new firms are motivated do work on time and within budget. For
new companies, check references and visually inspect their previous work (Fig-
ure 14-1). Also, seek a personal commitment from the owners of the company to
meet schedules and price agreements.

Contractor Meeting

Before the bids are submitted by the contractors, schedule a meeting with them to
present the project goals and objectives. This meeting is a meeting of all contrac-
tors asked to bid on the project, giving them the opportunity to see and hear their
competition. The contractors should have the construction documents at least one
week before this general meeting, so they have time to review, analyze, inspect,
and understand the intent of the project. At the contractor meeting, discuss proj-
ect details, scheduling, phasing, and design elements. In addition to the contrac-
tors, invite local utility company representatives, municipal inspectors, the design
engineer, and the project architect to attend this meeting. This way, everyone has
the opportunity to openly discuss the design specifics of the project and the con-
struction requirements for delivering the first housing pad. Allow sufficient time
for all of the contractors to ask detailed questions.

This contractor meeting gives each contractor sufficient time to fully compre-
hend the project parameters. Thus, during the analysis of the bids, discussions on
any unknown or unusual factors should already have been addressed. The impor-
tance of having the competitors ask questions and face off with their rivals is to
ensure that potential problems are addressed before they become actual problems.
Also, knowing their competition, contractors will provide a very competitive
price before entering into the negotiation phase.
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During the contractor meeting, establish clear timetables for the submission of
bids. A definite deadline for the submission of bids is appropriate, and it should
be stressed that any bid submitted after that date will not be accepted. The con-
tractors should be involved in setting the deadline. Thus, if a contractor does not
meet the deadline, it can fairly be interpreted as an indication of their inability to
meet schedules and perhaps their inability to perform the land development activ-
ities. Schedules in land development and housing projects are the key to carrying
out any successful project and to sustaining positive project cash flow. Builder/
developers rely on contractors to perform efficiently, on time, within budget, and
with a high degree of quality.

Contractor’s Schedule

A builder/developer’s reputation is established or tarnished by contractors imple-
menting construction documents in the field (Figure 14-2). The contractor should
submit the project schedule with the bid proposal. This schedule outlines the ele-
ments of the work in a timeframe that can be analyzed against corporate goals for
delivering houses for closing. The schedule is one aspect of a review of the con-
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Figure 14-1. Contractor Qualifications. The land development bid process includes
an investigation of the contractor’s capabilities, experience, and reputation for qual-
ity construction of residential neighborhoods.
Source: David E. Johnson, P.E., P.P.



tractor’s manpower, quality of construction, reputation, and ability to perform in
the field. Their schedule becomes their personal commitment to complete the
work on time.

Bid Forms

Consider preparing bid forms for the contractors to use in submitting their prices.
This bid form shows the various work activities. Either leave the unit quantities
blank or provide the quantities in the bid form. In either case, the design engineer
should be providing a detailed quantity report for the project using the same ac-
tivities required of the land development contractors. The design engineer could
provide unit pricing, but it is not necessary because the pricing is to be provided
by the contractors for their specific work responsibilities.

By providing quantities in the bid form, the quantities supplied by each con-
tractor can be compared in detail. Thus, it is easier to analyze the individual bids
to obtain a true comparison of costs. If the quantities are not included on the bid
form, land development contractors will organize their bids by altering quantities
and unit pricing to suit their operational style; they will also indicate any problems
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Figure 14-2. Project Schedule. Success in land development is associated with a de-
fined schedule implemented by the contractor. Selecting a contractor will be based
on cost and the commitment to complete the project on schedule.
Source: David E. Johnson, P.E., P.P.



with the quantities. Leaving quantities off the bid form makes it very difficult to
properly compare bids. The owner or builder/developer will have to engage in
substantial discussions with all bidders to ensure the comparison of each proposal
is completed with fairness.

Bid Analysis

On receipt of the bid proposals, use an accounting sheet or a computer spreadsheet
to enter in the quantities, unit prices, and total prices for each element of work. If
the quantities were provided on the bid form, the analysis is reduced to reviewing
the unit pricing for each category; if the contractors do not alter the quantities, you
can conclude that the quantities are accurate. If the quantities were not provided
on the bid form, it may be difficult to compare the work activities and prices
among contractors. In most cases, the engineering company should be able to
provide accurate cut-and-fill quantities for the project design. Most earthwork
contractors use software to provide a computerized printout of the cut-and-fill
analysis for the project. Review this information against the quantities prepared
by the engineers. If there are no discrepancies or debates over the quantities, your
analysis will center on contractor pricing, scheduling, manpower, and experience.

Prepare a spreadsheet with the contractor unit prices and extend the quanti-
ties to prepare a cost estimate for each land development activity (see Appendix
12-4).The bid analysis can be entered into the computer or simply be done by
hand. In reviewing each bid proposal, resolve any bid discrepancies to ensure a
true comparison among bid proposals. Any bid discrepancy, if significant, should
be presented to all companies so there are no underlying problems during the an-
alytical aspect of the project. Because this is a private contractual arrangement,
public bidding laws do not regulate the process. However, it is good business
practice to ensure the bid comparisons are true comparisons; it is better to make
decisions on a monetary basis and not on a personal basis.

After spreading the schedule of values, double-check the unit prices, exten-
sions, and any notations the contractor made to ensure that the contractor under-
stands the scope of the work. If misunderstanding of the work scope seems to
come to light in the bid proposal, contact the contractor to resolve the issue.

Once the schedule of values has been extended and all discrepancies re-
solved, analyze each bid proposal and prepare a detailed recommendation on the
contractor selection. Prepare negotiation strategies for each contractor selected
to do the work.

Contractor Selection Process

The following are key elements of the contractor selection process: competitive
price, sense of cooperation, skill, expertise, project experience, reliability, refer-
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ences, professionalism of the owner and experienced management staff, quality
equipment, and qualified superintendents. The contractor must have a qualified su-
perintendent on the job site because the builder/developer will be working with
that person on a day-to-day basis. The superintendent must be sensitive to the
owner’s needs during construction. If the contractor’s superintendent has been del-
egated the responsibility to build the project and his decisions are questionable, the
contractor should be asked to assign someone different to manage the project.

If several contractors are within a reasonable range of total dollars, those
companies should be asked to proceed with the negotiation of a contract price.
The intent is not to produce a bidding war, but it is incumbent on the builder/
developer to get the best price for the work. Some contractors may view the
project as important to meet their corporate goals; they may be more willing to
work with less of a profit margin just to get the work. Land developers need to
keep their equipment and their workforce working continuously. The automatic
selection of the low bidder may not lead to the best result It is appropriate to call
two or three contractors to further negotiate the final contract agreement.

If separate contractors are selected for different land development activities,
such as for curb or paving work, limit the negotiations to the specific work items.
The combined individual contractor prices should be compared to the general con-
tractor’s price to do all of the work under its corporate umbrella. This approach
provides a true comparison of the price for a group of individual contractors ver-
sus the price from one contractor. The cost difference has to be weighed against
the management responsibility required to oversee multiple subcontractors.

If the bid proposal includes the owner’s quantities, the unit prices for each ac-
tivity require negotiation. Sometimes it is cost effective to negotiate a lower price
on a specific line item having a large quantity. The cost savings may be much
greater than what could be achieved by negotiating an unreasonable unit price for
a small amount of work.

During the negotiation phase, meet with the contractors to discuss their bid
proposals and obtain the personal commitment from each contractor to adhere to
the project schedule. This personal commitment is important to the overall suc-
cess of the project. A well-constructed project is hardly ever recognized by its
quality, but it is judged by the number of complaints. Eliminating problems with
strong management will be the only award a contractor will receive. If the project
is critical to business objectives, provide a timetable with financial incentives to
the contractor. If quality construction can be accelerated ahead of schedule, con-
sideration offering a financial award to the contractor.

LAND DEVELOPMENT CONTRACTS

The preparation of a land development contract for execution by the owner and
land development contractor can take several forms.
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Unit-Price Contract

A unit-price contract establishes specific unit prices for specific work scopes, and
the quantities of material installed are measured in the field. The agreed-on unit
prices are used to calculate the ultimate payment for work accomplished.

Time-and-Material Contract

A time-and-material contract is based on labor, equipment, and material. The
contractor provides an equipment list and the hourly cost for equipment and labor
(for example, the equipment operator). The equipment time and material used
become the basis of the contract. Generally, in a time-and-material contract, the
equipment list and the hourly rates combined with receipts from material suppli-
ers represent the total cost for the activity. The time allocated by a contractor
should be verified by time cards or staff monitoring. The contractor should not
pass the material costs through their administrative procedures and add a fee for
processing. The builder/developer should consider opening an account with ma-
terial suppliers (pipe suppliers, concrete companies, etc.). A true savings can be
achieved by purchasing material directly from the supplier. Managing the mate-
rial used by a contractor will result in cost savings.

Lump Sum Not to Exceed

A “lump sum not to exceed” contract establishes a fixed total amount. If properly
administered, this type of contract can provide the highest degree of predictabil-
ity of the project costs. The “lump sum not to exceed” contract is extremely ben-
eficial to the developer in controlling costs, knowing costs, and managing costs
for the project, because the actual profit margins accruing to the developer can be
anticipated in the project pro forma. Extenuating circumstances in the field under
a lump sum contract may become the source of debate between the developer and
contractor for payment of extra work. However, the possibility of extenuating
circumstances can be overcome by including the equipment list and the hourly
rates as part of the lump sum contract. Another potential problem with a lump
sum contract comes from the complexity of earthwork operations. Unsuitable
soil or rock encountered during construction and not identified in the soil inves-
tigation work may cause a problem for the contractor. Therefore, during the ne-
gotiation process, address this situation as an extra work provision in the con-
tract. The contract provisions should be specific in terms of extra work activities;
then, as long as the extra work is approved by the developer, the contractor can
proceed without delay by using the agreed-upon hourly rates for equipment and
operators to complete a task.

For budgeting purposes, extras can be handled several ways. A contingency
budget item can be included in the overall project pro forma, which has its own
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separate account. Or, each individual land development activity can be budgeted
with its own contingency line item. The total land development cost, known or
projected with accuracy, is a must before the release of houses or lots for sale.

Once houses or lots are released for sale, the project unknowns, resulting in
extras, or the inability to perform the work in an efficient manner will increase the
development costs. If these costs are not accounted for in the pro forma, the price
of lots or houses must be increased. It is extremely important to maintain contin-
uous building operations so that profitable companies can continue to prosper and
provide new housing opportunities.

A comprehensive 19-step contract outline, highlighting the provisions of a
land development contract, is provided in Appendix 12-5. The contract should
clearly identify project schedules as being an important element of the work re-
quirements of the contractor. A sample land development contract, as shown in
Appendix 12-6, has proven to be successful in implementing a single-family res-
idential project. Once the contract has been executed, schedule a preconstruction
meeting. At the meeting, include the staff, land development contractor, sur-
veyor, utility companies, engineer, governmental officials, and others to discuss
the project specifics, mobilization of the land development contractor, and the
staging area within the project site. Any last-minute contractual problems can be
resolved at that time. Subsequently, regular project meetings are necessary to en-
sure open communications among the contractor, government inspectors, and de-
veloper. Addressing problem areas as they are presented in the field is necessary
if the project is to maintain its schedule.

External influences will affect the project schedule. However, these situations,
such as bad weather, cannot be controlled by the owner. As with any project, the
schedule should include slack time that accommodates lost days resulting from
uncontrollable and unpredictable events. Adverse weather can alter the schedule,
but should not change the goal of delivering the first housing pad on time.

CONSTRUCTION DOCUMENT REVISIONS

The construction documents for any residential housing project may need to
change for a variety of reasons. Changing the construction documents requires
the engineering company to assess the change and revise the plans. Revision
dates, revision numbers, and reasons for the change should be indicated on the
plans. The revised plans should be sent to the appropriate governmental agencies
and to the land development contractor for implementation.

Field Conditions

Field conditions affecting the project could cause revisions to the construction
documents. For example, if a topography bust is discovered and the elevations in
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the field are not consistent with the design plans, the construction documents
must be reviewed and, if necessary, changed to reflect the existing elevations. The
land development contractor will benefit from this field problem. Do not delay the
project while negotiating the cost ramifications for correcting a field problem.

Better Designs

Owner representatives may change the scope of the work or change the con-
struction documents to incorporate a housing design or foundation design that
better reflects the project goals. The housing product should change as market
conditions change. If a developer concludes that the project should be modified
to accommodate a different product approach for greater absorption, the devel-
oper can issue a design change notice. For example, preparing pads for slab con-
struction would alter earthwork quantities if the plans originally called for base-
ment foundations and the negotiated price was based on basements.

Contractors should submit operational design changes through a shop-drawing
procedure. If they find a less expensive material or a better way of completing the
work, an approved design change may affect the construction documents. A
change implemented in the field may change the cost of the negotiated agreement
and affect regulatory permits and approvals.

Regulatory or design engineer revisions can affect the design plans. Field in-
spections may change the construction documents to reflect an engineering ap-
proach that can accelerate the schedule or reduce costs.

All changes to the construction documents affect the engineer, government
inspections, the developer, the contractor, and houseline contractors. Any change
to the construction documents will affect regulatory permits, approvals, and
the ultimate purchasers of the lots or houses. Any design changes or changes to
the construction documents should be cross-referenced to permits and ap-
provals issued for the project. If no conflicts arise, then the change can be im-
plemented without delay.

BUDGET VERSUS ACTUAL COST REPORT

Once the housing project is underway and the contractor is submitting invoices
each month, a budget versus actual cost report should be distributed monthly. A
budget versus bid report showing the differences between the budget and the ac-
tual bid proposal is outlined in Appendix 12-7. If there are any negative differ-
ences between the budget and the bid price, the price of the product being sold
may need to be adjusted to meet profit goals.
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After the land development contractor has been selected, the builder/developer
must now focus on managing the contractor until work is complete. Strive to
complete the project on time, within budget constraints, and without field prob-
lems. This chapter reviews practical management techniques to oversee field
operations (Figure 15-1).

COMMUNICATION

A daily diary should be maintained by the field superintendent managing the
day-to-day activities of the land development contractor. The diary is a historical
accounting of the project and substantiates the actions of the land development
contractor. The diary should be specific on matters of compliance with the con-
tract agreement. Each day, all land development issues must be recorded and
communicated to all involved parties; this includes the municipal inspector and
the contractor to ensure that the issues can be resolved without delay.

There are several ways to keep track of land development work as it progresses
through to completion. The contractor should submit an updated construction
schedule with each draw request. Each invoice and schedule should be submitted
to the field office—not to the main or corporate office. The draw request and the
construction schedule must be reviewed and approved by the personnel responsi-
ble for managing that contractor. With each draw request, a simple accounting of
the actual costs versus the budget amounts should be analyzed before the invoice
is approved and submitted to the corporate accounting office for payment.

SCHEDULE

Appendix 15-1 shows a land development progress schedule. This land develop-
ment progress schedule should span the entire infrastructure construction phase.
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Each listed activity corresponds with the operational requirements of the project.
Certain elements of this schedule can enhance the management capabilities of
the field staff.

The column heading on the schedule illustrates the time span for each land de-
velopment activity. As each draw request is submitted, indicate the actual work
completed during the past payment period. If a land development contractor with
sufficient capabilities is hired, it is not uncommon more than $100,000 in land
development work to be completed in any given month. This level of work varies
from contractor to contractor and site to site, but in land development, money
can be spent very rapidly. Thus, with each monthly schedule and invoice, the
field staff can fully understand the value received from the contractor versus the
value requested. Without question, a contractor should not be billing beyond
the value received. However, most land development contractors invoice for the
work scheduled to be completed during that payment period. It is common prac-
tice to retain 10% of the invoice amount each month.

Other blocks within the schedule show work stoppages, delays, activity com-
pletions, and a listing of milestones, which are important to review with the
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Figure 15-1. Field Management. Developer personnel or representatives supervise
construction activities and approve contractor invoices in accordance with the
negotiated contract. Typically, developers will not pay the contractor for material
delivered and stored on site.
Source: David E. Johnson, P.E., P.P.



progress of the work. As an example, a milestone would be the completion of
the first housing pad or the completion of an offsite sewer line so houses could be
hooked up to the sewer. For each work activity and each work period, indicate
the percentage of work completed on the schedule. This will clearly show where
the work is behind schedule or on schedule.

This schedule is an excellent tool for communicating with a financial insti-
tution. Also, field personnel can add important general notes to the schedule.
This master schedule should be updated on a regular basis and copies distrib-
uted to staff.

FIELD OFFICE

The field office should implement another tool of keeping track of work progress.
A set of engineering plans should be spliced together showing the complete road
layout, lot layout, and water, sewer, and drainage facilities for the project. This
overall engineering plan should be tacked to a wall, highly visible to all visitors to
the field office. This is especially important for government inspectors, in-house
management officers, and outside professionals reviewing and approving con-
struction activities. This field management plan can be updated to show various
aspects of the project. For example:

• Color-code all elements of work that are 100% complete, that is, installed and
approved by field personnel. As an example, color code the water lines as blue
for the portion of the water line installed. Red could highlight the sewer line
installed within the project.

• Note the date the work was completed next to the color-coded activity.
• Include the initials of the field personnel approving the work next to the date.
• Include on this plan the electrical and telephone distribution lines, conduit

crossings, and transformer box locations. Color-code these facilities as well to
indicate completed work.

This plan also illustrates the work accomplished during a payment period.
When an invoice is submitted to the field office, the staff can use the daily diaries
and field management plan to understand the extent of the work completed. All
invoices can be accurately and appropriately reviewed for accuracy based on field
documentation recorded in the construction office.

INVOICES AND PAYMENT

Keeping track of the work completed by contractors and correlating it with the
submitted invoices requires careful monitoring by the builder/developer. Invoices
should be accompanied by adequate supporting documentation, and the contract
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document should include clearly explain the responsibilities of the contractor for
invoicing and payment.

Schedule of Values Analysis

A schedule of values analysis is provided in Appendix 15-2. This form should
be completed by the contractor and submitted with the invoice. This schedule
includes the contract amount, any net changes approved, and change orders exe-
cuted by the contractor and the company. It includes descriptions of work that
was negotiated as line items within the contract agreement.

Payment Invoice Summary

The payment invoice summary provides a snapshot of the overall project that can
be reviewed and analyzed against the work progress. (A sample invoice is in-
cluded in Appendix 15-3.) The summary shows previous payments that were ap-
proved, less the work in place. The sum of the two figures indicates the amount of
the work completed. The retainer ensures that warranty issues and quality control
of the project are appropriately addressed, given that the contractor should pro-
vide a warranty of the work for one to two years.

Release of Lien

A release of lien, as shown in Appendix 15-4, should be attached to every pay-
ment request submitted by the contractor. Review the lien laws of your state to
ensure that this portion of the contract is enforceable. The release of lien is im-
portant, because it is the vehicle by which the contractor notifies the builder/
developer that there are no payment problems with any subcontractors or material
suppliers. If the release of lien is not submitted, the progress of the project could
eventually be affected.

Payment

In addition to the release of lien, a section within the contract document entitled
“payment,” further identifies the responsibilities of the contractor with regard to
invoices and payment. Sample language for the contract could be as follows:

1. The contractor shall submit to the company every month—unless otherwise
specified in the contract or on demand—a written itemized bill for labor,
equipment, and services furnished and materials installed during the preceding
month, together with a statement that all indebtedness incurred by the contrac-
tor for labor, equipment, materials, and services included in such bill has been
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paid by the contractor. The company shall have the right to require, as a con-
dition precedent to making any payment hereunder, evidence from the con-
tractor in a form satisfactory to the company that any such indebtedness has
been paid and that the contractor has met all of his obligations with regard to
the withholding and payment of taxes, social security payments, unemploy-
ment compensation contributions, and similar payroll deductions from the
wages of employees.

2. The company shall pay such a bill in accordance with the rates, prices, or sums
set forth in the various supplements hereto within 2 weeks after approval of the
same by the company unless otherwise specified in the contract. The contractor
must bill the company for extra work, over and above that for which payment
is specified herein within 30 days after the completion of such work. Otherwise
he shall be deemed to have waived his right to payment for the same.

3. Notwithstanding the foregoing, it is agreed that any payment by the company
of any sums hereunder shall not be deemed to constitute approval or accept-
ance of the labor, equipment, materials, or services furnished hereunder.

4. Notwithstanding the waiver of mechanics’ claims or liens hereinafter referred
to, the company shall have the right, before making final payment or pay-
ments hereunder, to require the contractor to deliver to the company a general
release of liens, in a form satisfactory to the company covering all items of
labor, equipment, materials, and services furnished.

5. Anything herein contained to the contrary notwithstanding, the company re-
serves the right to make payment directly to laborers, material men, subcon-
tractors, sub-subcontractors, or any subcontractors or sub-subcontractors of any
of them for or on account of work performed or materials furnished under this
agreement. If such payments are made in good faith and on reasonable evi-
dence of their validity, the company shall have no liability in connection there-
with and shall deduct such payments from any balance owed to the contractor.

PROGRESS MEETINGS

As each land development project progresses, the field personnel should establish
regularly scheduled contractors’ meetings. In addition, developers should sched-
ule weekly project meetings on Monday afternoons to analyze the prior week’s
work and handle any problems that may have arisen over the weekend. The same
meeting is used to establish work priorities and issue the new progress schedule
for the coming week.

These meetings should be held on a weekly basis regardless of the level of
work. Set times, dates, and places in advance. Prepare a meeting agenda, starting
with payment problems, work schedules, regulatory issues, change orders, and an
open discussion for the benefit of the field personnel. If held on a regular basis,
these meetings should last no more than an hour.
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FIELD EXTRAS

Time delays are a problem in residential land development projects, and as a
result of delays, additional work may be required of the contractor. Controlling
extra fieldwork is critical to the project’s financial success. Extras are caused by a
difference between the scope of work negotiated versus the actual work required
that arises from changing field conditions. Field extras are either a result of inex-
perienced personnel reviewing and negotiating a contract or a result of extenuat-
ing circumstances not discovered during the field site analysis work.

Construction extras arise for many reasons, such as:

1. A regulatory requirement imposed by a government engineering inspector.
2. A design change that enhances the quality of construction.
3. An unknown problem not discovered until under construction.
4. A problem with weather conditions.
5. A design problem.
6. Poor quality of work from subcontractors.

In the budget process, add a contingency line item for extras encountered during
construction.

When the need for a field extra arises, first determine what the problem is, then
investigate who may have caused it. Start with the contract documents, and deter-
mine how the field condition led to a contractual problem. Use the field superin-
tendent’s daily accounting of the work progress, weekly reports or diaries, and
the project plan. Discuss the problem with the contractors to understand their
positions on the causes and solutions. Ask why the problem occurred.

Land development for residential projects is learned through experience, with
some of the most important lessons coming from bad experience. Field problems
can be minimized during the investigative and design phases of a subdivision
project. Remember that land development contractors profit from construction
extras, and most contractor’s have the view that developers do not investigate the
site properly and extensively enough to know all of the site conditions that should
be addressed in contract negotiation. Later, when extra work does occur, contrac-
tors have their equipment and labor on the job site, and they are in a better posi-
tion to negotiate for the work.

Some contractors will seek a substantial profit margin for the work to over-
come a field problem and to keep the project on schedule. For this reason, each
problem must be assessed by the field staff, engineer, and surveyor. Along with
the contractor, they should recommend a design solution to a problem. This de-
sign, if it is outside the initial scope of work, should then be given to the contrac-
tor for a price. For each problem, negotiate a lump sum fee for each scope of
work; the lump sum contract agreement becomes an addendum to the contract
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and describes the work to be done and the price for the work. If a developer per-
mits the contractor to proceed without a clear design solution or a negotiated
lump sum, the cost of that work will generally end up higher, and the contractor’s
profit margin will far exceed the contingency budgets established at the outset of
the project.

Construction extras, unfortunately, always seem to surface when production is
at its peak and the need to keep on schedule is at its greatest. All parties need to
proceed and resolve field conditions in an expedited fashion. A contractor’s ex-
perience in providing a competitive price, in mobilizing its equipment and mate-
rial, in handling field problems, and in scheduling work consistent with company
goals is an important ingredient of a successful project. Analyze the cost of the
extras against the budget on a monthly basis. Assessing the ramifications of the
cost caused by extras may increase the land development budget and then require
an increase in the sales price of the house or lot. If sales price adjustments is
needed to accommodate the cost extras in land development operations, this ad-
justment must be made immediately by the developer and communicated to the
sales staff. Price increases should become effective on a set date, making it easier
to monitor which homes will be affected.

CHANGE ORDERS

A change order request form, as shown in Appendix 15-5, should be filled out by
field personnel and submitted for corporate approval. The form shows the project
specifics and the individual proposing the change order. The actual job site con-
ditions, reasons for the design change, clear justification of the change, and its
cost should be sent to the accounting department for assessment of the budget
ramifications. On occasion, the contractor must proceed with correcting a prob-
lem without authorization. The remaining portion of the change order form pro-
vides for a description of the work to be performed and by which contractor. The
change order request is submitted to the field superintendent for his review and
approval before proceeding with land development activities.

Appendix 15-6 shows a change order addendum to the contract. This one-page
contract addendum describes the work to be performed. This change order con-
tract forms a part of the base contract agreement so that all of the base contract
provisions and requirements are valid.
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Land development field operations must be properly managed to ensure that qual-
ity construction is maintained at its highest level (Figure 16-1). A strong field
management team will result in adherence to a project schedule and enforcement
of budget constraints. This chapter presents practical techniques for managing
land development field operations.

CONSTRUCTION SURVEYING

Residential land development activities are undertaken with field guidance pro-
vided by surveying crews. Surveyors provide construction stakeouts for the clear-
ing, excavation, street grades, water and sewer control stakes, electrical and tele-
phone crossings, storm drainage lines, curbs and gutters, and paving operations.
The surveying for housing construction should be a separate contract item. Daily
project surveying can be documented by using Appendix 16-1.

The land development contractor, in many states, will not accept the responsi-
bility for construction stakeout work. In some states, however, it is general prac-
tice for the contractor subcontract surveying services. Many contractors prefer to
subcontract survey control and retain responsibility for the construction stakeout
for residential projects. If the contractor accepts the responsibility for surveying,
the owner has to manage only one firm. Any land development field problem
would be discussed with one company, rather than trying to determine which sub-
contractor was responsible. If the contractor does not accept the responsibility for
surveying, the owner can negotiate the surveying services fee at a lower amount,
thus saving the profit, overhead, and administrative costs the contractor would
charge for managing the surveyor.

The surveyor will establish its own survey control in the field. This survey
control is used to set all grade elevations for the infrastructure. If the contractor
subcontracts a surveyor, it is advisable to retain a different surveyor to perform
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the houseline surveying. This provides a double-check of the survey control,
elevations, and alignment of the infrastructure. If the same surveying company is
used for land development and houseline construction, any discrepancy in the
field may not be discovered, and the problem will compound as the construction
progresses. If a different houseline surveyor is used, those problems can be dis-
covered, with full disclosure, and corrective measures made. This check-and-
balance approach ensures the layout is consistent with the design plans.

CLEARING OPERATIONS

Clearing operations can proceed once the surveyor has marked the clearing limits
within the street right-of-way and also on the lots to be cleared for housing con-
struction. Most surveyors mark the clearing limits by using flags or painting a
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Figure 16-1. Land Development Operations. Quality land development construction
completed on time and within budget is the primary goal of a developer. Quality
construction minimizes government punch list items and expedites the release of
performance bonds.
Source: David E. Johnson, P.E., P.P.



mark on the trees to be saved at the limit of clearing. The clearing subcontractor
works within those clearing limits and proceeds with the stumping and chipping
operations in a continuous manner. The clearing operations should not be inter-
rupted for other tasks. As many lots as possible should be cleared at one time for
housing operations in order to maximize the equipment on site.

The land development contract should specify the methods that the contractor
will use to remove the stumps from the site. Some contractors use a stump grinder
and mix the grindings with the topsoil. Others chip a majority of the trees. It is
important to locate the chip pile in an area that will not hinder subsequent land
development or housing construction activities.

In addition to the right-of-way and phase-one lot clearing, the contractor
should also clear a few lots beyond the first phase. The additional area provides a
location for the storage of materials, staging of equipment, construction trailers,
and administrative trailers on site. It is advisable to reserve one of the better lots
for the field offices.

SELECTIVE CLEARING

The owner’s representative should walk the centerline of the right-of-way as well
as each lot located within phase one of construction. If a significant number of
trees within pad areas or within rights-of-way should be saved, this information
should be conveyed to the design engineer and to the regulatory agencies. In
many cases, the saving of trees located in building pads and right-of-way areas
becomes almost impossible. However, there are several ways to save specimen
trees if the species and size of the tree warrant such an action, including improved
grading operations, tree wells, and underdrains.

Trees that should be saved could be transplanted to buffer areas or to staging
areas for future use. Tree spades come in various sizes to handle significantly
sized trees. The marketing potential of saving mature trees within a subdivision
cannot be overemphasized, especially when new vegetation purchased from a
wholesale landscaper cannot match the maturity of transplanted trees. Many tree-
spade operations can be paid for from the savings resulting from the transplanting
operations. A mature street scene can be instantaneous and will have great market
appear to new homebuyers.

EARTHWORK OPERATIONS

Once the site and lots have been cleared, earthwork operations commence. A sur-
veyor, soil scientist, and engineer should become involved in daily earthwork op-
erations. They are the owner’s third-party inspectors on the job site. The forms
presented in Appendixes 16-2 and 16-3 can be used for reporting daily and
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weekly construction activities. Once the topsoil is stripped from the lots and
rights-of-way, it is stockpiled in a cleared area selected by the owner. The right-
of-way topsoil is generally stockpiled in an area where it can be accessed by pans
or loaders and trucks. The topsoil being stripped from each individual lot is gen-
erally stockpiled on the higher portion of the lot to facilitate drainage. Once the
topsoil is removed, soil scientists can assess the type of material that exists on the
lot. If unsuitable material is located beneath the housing foundation area, the soil
scientist determines the extent of the work required to ensure the structural in-
tegrity of the foundation. Soil scientists should sign and seal their soils investiga-
tion work; they should also inspect the contractor’s excavation and removal of all
unsuitable material.

Mass filling, cutting, and rough grading of each site is undertaken according to
a schedule that should be met without undue delay. Weather will affect earthwork
operations and the project schedule. Most delays can be managed properly and
the schedule maintained with the cooperation of the earthwork contractor, to-
gether with experienced and knowledgeable operators. The contractor should not
deviate from the design plans without an approved change order. When the earth-
work contractor’s operators can handle the material just one time, everyone ben-
efits. If the developer can show the contractor how he will make money on the job
site, the contractor will approach the project in a positive manner. The net result
is profits for the developer and the contractor.

HOUSELINE LAND DEVELOPMENT

The surveyor locates the house foundation by setting four corner foundation sur-
vey stakes with 15-foot offsets and then indicates the cut-or-fill requirements for
the pad construction. If a cut for the foundation is specified, the resulting fill ma-
terial should be used on that specific lot, if possible. Therefore, the earthwork cal-
culations should take into account the fill generated from foundations, driveways,
and other flat work on each particular housing lot. The pad should extend 10 feet
beyond the perimeter of the house foundation for ease of houseline construction
and accessibility for construction of the home. The clearing limits around each
home should be a minimum of 15 feet around the house.

After the pad is completed and before the start of foundation work, a soils con-
sultant should take soil compaction tests on the building pad and then certify that
the pad is in compliance with the applicable building codes. The rough grading of
lots should also be completed with the use of surveying grade stakes. The resi-
dential land development contractor should hire equipment operators experienced
in housing projects. Building pads should be compacted with rollers to achieve
compaction that complies with building code requirements. The soils consultant
should also inspect all fill areas to ensure that the operation is in compliance with
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lift requirements and compaction standards. Once the fill areas have been in-
spected, tested, and approved by the appropriate regulatory agencies, backfilling
within roadway sections and foundations is permitted.

On the completion of the final grading, a landscape subcontractor moves the
stockpiled topsoil and spreads it on the lot and the right-of-way area. This area is
seeded or sodded to complete the lot preparation. The houseline superintendents
must have the outside houseline work, such as driveways, patios, and sidewalks,
completed before the final grading and seeding take place. In the tree-save areas,
the landscape subcontractor may use the wood chips generated from the clearing
operations, thus reducing the need for additional seeded areas. Residential lots
left in a more natural condition will be more appealing and marketable to a ma-
jority of buyers.

The balancing of cut-and-fill earthwork operations is essential to the success
of the project. Any soil material imported to the project site should be certified for
its use as structural material in roadways or foundation areas.

If a substantial numbers of trees and stumps were cleared from the project site,
the grubbing operations will leave significant voids. These voids may require ad-
ditional fill over and above what may have been calculated by the engineer. Thus,
during the budget process, the fill quantities should be increased by 15% to ac-
commodate this type of clearing operation and the compaction of the material.
This percent increase is normally determined by the soils consultant and is based
on the site soil conditions.

EROSION AND SEDIMENTATION CONTROL

Before earthwork operations start, soil erosion and sedimentation control meas-
ures need to be implemented in the field. This activity generally includes a stone
tracking pad at the access point onto existing roadways. This stone pad is de-
signed to remove any mud, dirt, or debris from the trucks, machinery, or equip-
ment leaving or entering the project site. Installation of a silt fence is another soil
conservation measure that protects adjoining properties or wetland areas from
sedimentation.

The land development contractor should install inlet protection over the inlet
grates as needed. Inlet protection will filter stormwater before it enters the inlets
and is subsequently released from the project site. This can be accomplished cost
effectively by using a mat with stone over the inlet grates or by using hay bales.
The contractor should maintain these protective measures to ensure compliance
with Soil Conservation District requirements. For earthwork operations, the con-
tractor should be required, by contract, to provide street cleaning on a continuous
basis to prevent sedimentation from entering the storm drainage system, to con-
trol dust during dry periods, and to ensure the job site has an acceptable appear-
ance for any prospective homebuyers.
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STORM DRAINAGE

The first drainage installations should be the stormwater management facility so it
can also function as the soil and erosion sedimentation facility (Figure 16-2). Seed
the stormwater basin immediately after it is final-graded; this minimizes the future
maintenance requirements of the facility. Some municipalities require the fencing
of stormwater management ponds and access gates and roads for maintenance pur-
poses. Choose the proper fencing material if it is critical to the overall appearance
of the project. Depending on the location of the stormwater management pond, a
typical chain-link fence may be appropriate. However, if the facility is located in
and among housing units, a black or green vinyl chain-link fence would be a better
choice because the color blends into the background. This type of fencing and
evergreen landscaping transform the basin into a positive attribute of the project.

UTILITY INSTALLATIONS

The soils engineer should use the soils testing information to determine the sea-
sonal high water table and the necessity for well pointing during underground
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Figure 16-2. Drainage Facilities. Erosion control and stormwater management facili-
ties must be installed and operate properly to adequately control runoff during the
construction process. Erosion and sediment are visible and indicative of the lack of
quality control.
Source: Sidney T. Burns, P.E. Due Diligence Associates, Parkland, Florida



utility installation. Dewatering is an expensive operation and needs to be ad-
dressed in the contract before commencement of the work.

Conflicts between the sewer line and other utilities are found at crossings and
when parallel lines are less than 10 feet apart. Review with the contractor all po-
tential conflict areas illustrated on the plans. Make sure the utility crossings, hori-
zontally and/or vertically, are not in conflict before construction. Many sewer and
drainage lines are set at slopes governed by outlet elevations, and the locations are
difficult to change in the field. Waterline elevations and locations are much easier
to change in the field if a conflict occurs.

Electric, Telephone, Cable

The electric, telephone, gas, and cable utility companies use their own crews or
subcontractors for installations. The difference in company crews versus subcon-
tractors can lead to substantial differences in time, quality, and effort in residen-
tial community installations. Utility companies are often unilateral in their design
approach to a project. Their plans are specific enough that any conflicts that may
occur in the field should be readily apparent from their design plans.

Conflicts in the locations of street lights, transformers, and pedestals should
be checked against the plot plans for each lot. The service locations from a trans-
former to a lot should dictate the right- or left-hand garage type. If it is custom-
ary to install the electrical panel in the garage, the garage should be located on
the side with the electrical service and as per the electrical layout design. Other-
wise, a charge could be assessed against the lot for additional service length to
the house.

Most conflicts caused by electric, telephone, and cable companies pertain to
the location of their pedestals or transformers within the right-of-way area. Their
equipment locations could affect drainage swales, driveways, sidewalks, street
trees, grade elevations, and so on.

Water and Sewer

Once utility services are installed, many water and sewer companies require an un-
derground utility contractor to etch a “W” or “S” into the curb face so the lateral
can be located once the project has been completed. Field representatives or the
project surveyor should field-locate the valve boxes, clean-outs, and fire hydrants
and note them on the project map for future reference. Planners will suggest that
clean-outs and valve boxes be located outside of a driveway. This may have been
accommodated in the design, but the implementation in the field must be managed
properly.

To expedite the utility company’s installation of its facilities, contract sepa-
rately with the land development contractor for the installation of utility conduit
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for road crossings. Include the cost of conduit road crossings in the budget. This
expenditure will help keep the project on schedule because the project does not
have to wait for the utility company. As long as the conduit meets their specifica-
tions and is in accordance with their regulations, the utility companies can then
install their lines according to their schedule. This is not a problem as long as the
first home has service when needed.

CURB AND GUTTER INSTALLATIONS

The surveyor provides a field alignment and grade stakes for curb installation. If
the project is preplanned with right- or left-hand garage and driveway locations,
the surveyor should mark in the field where the driveway is located. Thus, the
curb subcontractor would install depressed curbs, driveway aprons, and side-
walks consistent with the overall plan of the project. The soils engineer should
take random compaction tests under the curb sections to ensure the sub-base has
sufficient structural integrity to support the curb without deflection or failure. The
cost of curb replacement and concrete removal can be substantial.

Communicate with the surveyor which lots are designated with one- or two-
car driveways, so the correct width of the curb cut can be installed. To facilitate
houseline construction, include a requirement in the land development agreement
that the contractor must maintain access provisions to each house. Also, include
a provision concerning the protection of the curb from damage caused by large
equipment or heavy supply trucks. The infrastructure is extremely vulnerable to
damage from suppliers of heavy housing construction materials, such as concrete,
lumber, and drywall. Damage to concrete curbs by chipping, cracking, or causing
settlement through the lack of protection will double the cost of curb installation.

Each individual lot needs to be rough graded to ensure access for houseline
subcontractors, material suppliers, well drilling equipment, and landscapers. If
proper care is taken and the subcontractors are notified of areas that can be used
for access, the potential for damaging the infrastructure is minimized. Proper pre-
cautions taken during construction will eliminate conflict or arbitration as a result
of infrastructure failure. If proper precautions are not taken, the cause of the in-
frastructure failure must be determined and actions taken to eliminate the cause.

PAVEMENT

The final pavement should be installed when 90 to 95% of the homes have been
closed or are beyond the sheetrock stage. Install street trees on the lot before clos-
ing the house. This eliminates the need for subsequent landscaping after it is
closed. This also facilitates approval for maintenance bond status.

Once the final paving is completed, ask the surveyor to prepare an as-built
plan from right-of-way line to right-of-way line. This as-built plan, along with the
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completion of government punch lists, will expedite the process of having the
project released to maintenance bond status. Take pavement depth measurements
during the inspection of pavement construction. Use the roadway construction re-
port, as shown in Appendix 16-4, to record the inspection observations. This will
also facilitate the acceptance of the right-of-way by a municipality or homeown-
ers association.

LAND DEVELOPMENT PUNCH LISTS

Completing infrastructure punch list items is a time-consuming, difficult, and
costly aspect of land development. The contractors on the project can complete
most punch list items with all due diligence. However, the punch list that lingers
and is not completed provides opportunity for additional punch list items to be
added at a future date. Once the subcontractors leave the job site, it will be diffi-
cult to get them back to repair problems on the punch list. It is better to complete
the punch list without delay so the performance bond can be released. The longer
the delay, the more difficult it is to achieve maintenance bond status.

Any street traffic control devices, stop signs, street signs, yield signs, and so
on should be installed in accordance with traffic control standards. If necessary,
install speed limit signs for the subdivision. If the residential street design is ap-
propriate, speed limit signs will not be needed because the road alignment, hori-
zontally and vertically, controls vehicle speed within the subdivision.
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In the land development business, many people outside the construction trades
are associated with designing, permitting, and approving subdivision projects.
Very few of these people are involved because they enjoy the challenges of con-
verting raw land to finished lots with new homes. Yet the influence of these
stakeholders on the success of a land development project is extraordinary. Exter-
nal pressures exerted by the various interested parties have a direct bearing on a
land development company’s ability to earn a profit. The first half of this chapter
surveys these stakeholders and their influence on the land development process.
Not only do these groups directly affect a company’s financial health, but they
also influence the ability of buyers to own homes. The second half of this chapter
briefly examines business issues that affect the housing industry.

STAKEHOLDERS

Government

Regional, state, and federal governments are structured to oversee projects and to
ensure compliance with their regulations, standards, and criteria. Local govern-
ment, however, controls the growth patterns of its community. The attitudes of
local government toward housing vary widely across the United States and even
from street to street. Practical and progressive local governments are generally
advocates of new housing projects; their positive actions result in communities
being developed in a way that benefits those who live and work there.

Communities that limit growth through government restrictions subject them-
selves to unpredictable economic expansion. Restrictive controls on growth or
excessive regulations on development adversely affect only people living in that
community. One type of growth control commonly instituted by local govern-
ments involves downzoning property. In effect, this action reduces the number
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of housing units allowed per acre and therefore reduces the supply of buildable
land in the community. The law of supply and demand—specifically, the lack of
supply)—ultimately increases the cost of housing. Moreover, raw land very
rarely loses value unless that value is affected by government action. In addition,
some communities limit growth by passing the responsibility for improving ex-
isting community infrastructure to the developers of new housing projects. Re-
ducing the availability of land, increasing the cost of development, and inflating
the value of land affect the ability of future generations to own a home.

A balanced community encourages business and industrial expansion and pre-
pares for legitimate and practical housing growth. Local government should bal-
ance the economic stability of the community for the betterment of society. The
strong traditions of living and working in a community, for the community, must
change government’s grip on housing for housing to succeed as a basic industry
of the country.

Business Community

The business community is active in the Chamber of Commerce and various civic
organizations but rarely publicly supports new housing projects. This group of
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Figure 17-1. Residential Infrastructure. Subdivision improvements are taken for
granted until a component fails. Minimizing infrastructure problems starts with qual-
ity design, construction, and inspection.
Source: David E. Johnson, P.E., P.P.



stakeholders should become more involved in the growth pattern of a community.
The business community benefits from an active pro-growth government, and
business leadership should encourage pro-growth political agendas.

Citizens

All too often, citizens of a community only participate at public hearings by
presenting negative points of view toward housing projects. Very rarely will
anyone who is in favor of a project attend a planning board meeting. All too
commonly, citizens use emotional issues to persuade planning board members
and politicians to reject housing projects. A definite no-growth attitude is pres-
ent in many communities. Citizens use the “problems” of traffic, water, waste
water, environment, safety, security, and so on against new housing develop-
ment. Even sincere and concerted efforts by the housing industry and others
may not be enough to overcome the public no-growth attitude. Thus, the refrain
“Not in my back yard!” must be countered by continuing to ask, “Where will
my children live?”

Environmental Community

Environmental regulations are the most emotional and restrictive limits on hous-
ing developments today and are likely to be so for many years ahead. Environ-
mental issues, including endangered species, endangered plants, wetland protec-
tion, flood plains, coastal areas, and open-space protection, have the greatest
effect on housing affordability. Because these regulations are likely to become
more restrictive and widespread, builder/developers must learn to work within
the environmental community and the regulations imposed at the local, state, or
federal levels. Housing development is a positive environmental contribution to
society. The builder whose business becomes environmentally “green” will be
consistent with the demands of the future homeowner.

Legal Community

The legal structure surrounding the development, building, and sale of housing
has become an unbelievable bureaucratic web that entangles progress of the in-
dustry. Legal challenges by special interest groups affect the way projects are
built and homes are sold. Building companies face liabilities that dampen enthu-
siasm for building new homes. Builder/developers should seek to negotiate reso-
lution of problems and keep all conflict issues out of the legal arena as much as
possible. Doing so saves money, time, and effort, so that all energy can be chan-
neled into building subdivisions on time and within budget. A negotiated settle-
ment of a problem remains the best solution to a legal situation.
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Political Community

The political community moves with the tide of public opinion. Successful devel-
opers design projects by conforming to all government regulations, reducing the
number of variances, and eliminating design waivers. Any project in compliance
with the master plan, zoning regulations, subdivision ordinances, and technical
standards should be approved regardless of local opposition or political attitudes.
Builder/developers will increase their chances of success at the planning board by
providing quality living environments for future homebuyers.

Homeowner Associations

Once a project is turned over to an homeowners association (HOA), homeowner
interests are protected by this central organization, which is formed with financial
stability. HOAs tend to seek builder remedies for issues governed by local ordi-
nances, thus becoming adversarial to the developer. In many single-family subdi-
visions, HOAs are created to own and maintain stormwater facilities because the
municipality will not accept the responsibility. Because HOAs are overextending
their powers, many builders are including common areas in individual lots to
eliminate the need for an HOA.

BUSINESS ISSUES

Profits

The profit margin of a development company continues to be restricted by regu-
lations. Land price, value, and cost determine the profit margins obtained on any
one particular project. The housing style, products, and project attributes in-
crease or decrease the absorption and affect the cash flow needs of a company.
However, the land price and value ultimately determine the profitability of the
company.

Reputation and Corporate Image

Builder/developers must continue to improve their public image through success.
Reputation is supported by achieving quality construction, meeting public com-
mitments, addressing warranty issues, and providing service to the customer. A
sense of cooperation with government reinforces the company’s reputation within
the community. One highly successful marketing technique is to incorporate tes-
timonials of previous buyers, because referrals are the basic foundation for hous-
ing sales. An impeccable reputation built by satisfying customers reflects a cor-
porate image of professionalism and leadership within the industry.
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Effect on Society

Every industry has a sector that is self-centered, and in the housing industry, this
group’s lack of sensitivity to the homebuying public unfairly casts a shadow on
the building community as a whole. An attitude of distrust, bolstered by a few
builders’ taking advantage of the public, is a very difficult roadblock for the
building community to overcome. The building community receives few acco-
lades, regardless of the positive effect housing has on society. It is a silent reward
for the building community to know that their project provides affordable, safe,
and efficient housing for all people.

Design Professionals

Design firms actively involved in the building industry must uphold the same
ideals as the builder/developer. A quality living environment is the greatest
achievement of any technical designer. With all of the troubles and complexities
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Figure 17-2. The ease of construction is reflective of the design quality. Implementa-
tion as per the design will expedite the ability of the developer to achieve mainte-
nance bond status and thus reduce cash flow requirements.
Source: David E. Johnson, P.E., P.P.



of the building industry, the completion of a well-conceived project overshadows
the history of problems and issues confronted by each project.

LAND DEVELOPMENT INDUSTRY CHANGES

Predicting how the land development industry will change in the future is diffi-
cult. Each project is influenced by many people and by excessive regulations im-
posed at many levels of government. The land development industry will be very
slow to change because changes in housing must be well received by all stake-
holders before change is realized. Most likely, large, regional builder/developers
will not be able to compete consistently at the local level. Builders of 10 to
20 homes per year will continue to dominate fringe markets. Developing land for
use by builders is not an easy business. The need for business segmentation is not
a result of regulations, but it does evolve from regulation.

If you are new to this industry, welcome aboard! The complexities, challenges,
and efforts are all worthwhile when a quality subdivision can be constructed and
houses built for families who need homes. By implementing the techniques out-
lined in this book, you, the housing professional, can build and sustain a quality
of life that should be cherished by all.
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Appendix 3-1. Competitive Housing Market Profile.

COMPETITVE HOUSEING MARKET PROFILE
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Appendix 3-1. Competitive Housing Market Profile—continued.
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Appendix 3-2. Site Evaluation Factors.

SITE EVALUATION FACTORS



APPENDIX 175

Appendix 3-2. Site Evaluation Factors—continued.
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Appendix 3-3. Land Evaluation Scorebook.
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Appendix 3-3. Land Evaluation Scorebook—continued.
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Appendix 3-4. Site Analysis Checklist.

SITE ANALYSIS CHECKLIST
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Appendix 3-4. Site Analysis Checklist—continued.
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Appendix 3-4. Site Analysis Checklist—continued.
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Appendix 3-5. Typical Residential Approval Process.
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Appendix 3-6. Comprehensive Regulatory Checklist.
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Appendix 3-6. Comprehensive Regulatory Checklist—continued.
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Appendix 3-7. Value Analysis Checklist.
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Appendix 3-8. Land Purchase Checklist.
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Appendix 3-9. Land Acquisition Contract Outline.
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Appendix 4-1. Management Pro Forma: Probable Case.
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Appendix 4-2. Management Pro Forma: Conservative Case.
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Appendix 5-1. Comprehensive Project Activity Schedule.
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Appendix 5-1. Comprehensive Project Activity Schedule—continued.



APPENDIX 191

Appendix 5-1. Comprehensive Project Activity Schedule—continued.
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Appendix 5-3. Individual Project Master Schedule.



194
R

ESID
EN

TIA
L LA

N
D

 D
EV

ELO
PM

EN
T PR

A
C

TIC
ES

A
ppendix 5-4.

Land D
evelopm

ent Project Schedule.



A
PPEN

D
IX

195

A
ppendix 5-5.

H
ousing Inventory R

eport.



196 RESIDENTIAL LAND DEVELOPMENT PRACTICES

Appendix 7-1. Professional Service Agreement.



APPENDIX 197

Appendix 7-1. Professional Service Agreement—continued.
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Appendix 7-2. Site Feasibility and Survey Contract Addendum.
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Appendix 7-2. Site Feasibility and Survey Contract Addendum—continued.
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Appendix 7-2. Site Feasibility and Survey Contract Addendum—continued.
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Appendix 7-2. Site Feasibility and Survey Contract Addendum—continued.
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Appendix 7-2. Site Feasibility and Survey Contract Addendum—continued.
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Appendix 7-2. Site Feasibility and Survey Contract Addendum—continued.
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Appendix 7-2. Site Feasibility and Survey Contract Addendum—continued.
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Appendix 7-3. Site Planning Contract.
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Appendix 7-3. Site Planning Contract—continued.
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Appendix 7-3. Site Planning Contract—continued.
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Appendix 7-3. Site Planning Contract—continued.
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Appendix 7-3. Site Planning Contract—continued.
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Appendix 7-4. Engineering Services Contract.
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Appendix 7-4. Engineering Services Contract—continued.
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Appendix 7-4. Engineering Services Contract—continued.
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Appendix 7-4. Engineering Services Contract—continued.
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Appendix 7-4. Engineering Services Contract—continued.
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Appendix 7-4. Engineering Services Contract—continued.
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Appendix 7-4. Engineering Services Contract—continued.



APPENDIX 217

Appendix 7-5. Architectural Working Drawings Contract.
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Appendix 7-5. Architectural Working Drawings Contract—continued.
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Appendix 7-5. Architectural Working Drawings Contract—continued.
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Appendix 7-5. Architectural Working Drawings Contract—continued.
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Appendix 7-5. Architectural Working Drawings Contract—continued.
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Appendix 7-6. Land Development Surveying Scope of Services.
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Appendix 7-6. Land Development Surveying Scope of Services—continued.
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Appendix 7-7. Houseline Surveying Scope of Services.



APPENDIX 225

Appendix 7-7. Houseline Surveying Scope of Services—continued.
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Appendix 8-1. Boundary Survey Checklist.
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Appendix 8-2. Topographic Survey Checklist.
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Appendix 8-3. Declaration of Covenants, Conditions, and Restrictions.
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Appendix 8-3. Declaration of Covenants, Conditions, and Restrictions—continued.
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Appendix 8-4. Example of Covenants, Conditions, and Restrictions for a Subdivision
of Single-Family Homes.
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Appendix 8-4. Example of Covenants, Conditions, and Restrictions for a Subdivision
of Single-Family Homes—continued.
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Appendix 8-5. Homeowners Association Checklist Turnover Schedule.
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Appendix 8-5. Homeowners Association Checklist Turnover Schedule—continued.



234 RESIDENTIAL LAND DEVELOPMENT PRACTICES

Appendix 8-5. Homeowners Association Checklist Turnover Schedule—continued.
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Appendix 8-5. Homeowners Association Checklist Turnover Schedule—continued.
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Appendix 8-5. Homeowners Association Checklist Turnover Schedule—continued.
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Appendix 8-5. Homeowners Association Checklist Turnover Schedule—continued.
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Appendix 8-6. Conceptual Cost Estimate.
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Appendix 8-6. Conceptual Cost Estimate—continued.
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Appendix 8-6. Conceptual Cost Estimate—continued.
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Appendix 8-6. Conceptual Cost Estimate—continued.
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Appendix 8-6. Conceptual Cost Estimate—continued.
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Appendix 8-6. Conceptual Cost Estimate—continued.
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Appendix 8-7. Houseline Budget Line Items.
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Appendix 8-7. Houseline Budget Line Items—continued.
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Appendix 8-7. Houseline Budget Line Items—continued.



APPENDIX 247

Appendix 8-8. Project Pro Forma.
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Appendix 9-1. Engineering Plan Review Checklist.
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Appendix 9-1. Engineering Plan Review Checklist—continued.
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Appendix 9-1. Engineering Plan Review Checklist—continued.
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Appendix 9-1. Engineering Plan Review Checklist—continued.
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Appendix 9-1. Engineering Plan Review Checklist—continued.
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Appendix 9-2. Pro Forma Land Development Budget.
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Appendix 9-2. Pro Forma Land Development Budget—continued.
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Appendix 9-2. Pro Forma Land Development Budget—continued.
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Appendix 9-2. Pro Forma Land Development Budget—continued.
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Appendix 9-2. Pro Forma Land Development Budget—continued.
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Appendix 9-2. Pro Forma Land Development Budget—continued.
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Appendix 13-1. Typical Residential Approval Process.
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Appendix 14-1. Residential Land Development Specifications Outline.
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Appendix 14-1. Residential Land Development Specifications Outline—continued.
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Appendix 14-1. Residential Land Development Specifications Outline—continued.
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Appendix 14-1. Residential Land Development Specifications Outline—continued.
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Appendix 14-2. Summary Land Development Contract Procedure.
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Appendix 14-3. Contractor Information Sheet.
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Appendix 14-4. Bid Analysis Example.
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Appendix 14-4. Bid Analysis Example—continued.
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Appendix 14-5. Land Development Contract Provisions.
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Appendix 14-6. Land Development Contract Example.
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Appendix 14-6. Land Development Contract Example—continued.



APPENDIX 271

Appendix 14-6. Land Development Contract Example—continued.
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Appendix 14-6. Land Development Contract Example—continued.
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Appendix 14-6. Land Development Contract Example—continued.
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Appendix 14-6. Land Development Contract Example—continued.
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Appendix 14-7. Land Development Budget Versus Bid Report.
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Appendix 15-2. Schedule of Values Analysis.
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Appendix 15-3. Payment Invoice Summary.
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Appendix 15-4. Affidavit and Release of Lien.
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Appendix 15-5. Initiator Change Order Request.
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Appendix 15-6. Change Order Contract.
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Appendix 16-1. Land Development Daily Survey Report.
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Appendix 16-2. Land Development Daily Construction Report.
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Appendix 16-3. Inspector’s Weekly Report.
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Appendix 16-4. Land Development Roadway Construction Report.
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