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CHAPTER 1

INTRODUCTION

1-1. Purpose.

This manual describes the site planning and de-
sign process used to develop a project which fulfills
facility requirements and creates the optimal rela-
tionship with the natural site. The manual also
provides specific guidance for design of on-site
vehicular circulation and parking on military in-
stallations. The manual is intended for use by
those individuals given the responsibility for de-
veloping contract site plans.

1-2. Scope.
Site planning is the art of evaluating a site,
determining an appropriate program of activity
and organizing that activity on the site. Site
design is the art of arranging facilities on the site
in support of the desired activity. Site design
shapes the site to accommodate facilities with
the least negative impact to the natural environ-
ment and the greatest benefit for the users. The
manual provides guidance for developing a site
plan from preliminary planning through the con-
ceptual or 35 percent design phase. The manual
provides general site design guidelines. It provides
criteria for design of on-site vehicular circulation
and parking.

1-3. References.

Appendix A contains a list of references used in
the manual.

1-4. How to Use the Manual.

The manual focuses on the site planning and
design process as it leads from program and site
analyses to the preparation of a concept site plan.
The manual is organized to follow the process as it
would ideally occur during a project’s development.

a. Chapter 2 provides a brief overview of the
site planning and design process to familiarize the
user with the steps necessary to produce a com-
plete and integrated site plan. Because the plan-
ning and design process is often segmented and
interrupted within the military system, the man-

ual describes an idealized process to which all
participants may refer in order to make their
appropriate contributions. Chapter 2 relates the
planning and design of individual sites to the
larger planning and design efforts of the installa-
tion as a whole.

b. Chapter 3 addresses the planning stage of the
process. It describes the preparation of program
and site analyses and their initial synthesis into a
concept.

b. Chapter 3 addresses the planning stage of the
process. It describes the preparation of program
and site analyses and their initial synthesis into a
concept.

c. Chapter 4 provides general site design guide-
lines to be used as background for the preparation
and evaluation of individual site designs.

d. Chapter 5 addresses the design stage of the
process. It describes the refinement of the initial
concept into sketch and concept site plans, result-
ing in the completion of the 35 percent design
phase.

e. Chapter 6 provides specific criteria for the
design of on-site vehicular circulation and parking.

1-5. Design Team.

An interdisciplinary team should accomplish site
planning and design. This helps assure that all
aspects of the man-made and natural site are
properly and thoroughly considered. An interdisci-
plinary team is better equipped to recognize oppor-
tunities as well as constraints. It can develop
designs which do not create additional problems.
The interdisciplinary team should be identified at
the beginning of a project so that its expertise can
be applied from the outset. The makeup of the
team will be determined by the functional require-
ments of the project. The leader of the team will
be determined by the type of project. The team
leader should represent the primary discipline for
the project. The landscape architect may take the
lead role due to the expertise and experience
required for site planning and design.

1-1
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CHAPTER 2

SITE PLANNING AND DESIGN PROCESS

2-1. General.

The site planning and design process applies a
man-made, or constructed, system upon a natural,
or ecological, system. Site planning procedures, or
courses of action, recognize the opportunities and
constraints presented by both. Each site is unique,
and the functions on each site present different
problems and opportunities. Site design procedures
develop specific methods to create the optimal
relationship between facilities and site. The rela-
tionship among facilities, the site and its sur-
roundings helps determine the installation’s envi-
ronmental and design quality.

2-2. Goals and Objectives.
The goals of site planning and design are to
contribute to the overall functional efficiency, con-
servation of resources, economic stability and qual-
ity of life of the installation. Objectives in support
of these goals for individual projects are to:

a. Ensure the project accomplishes its basic
function with maximum efficiency and economy.

b. Ensure a safe environment.
c. Provide proper relationships with surround-

ing facilities.
d. Allow for expansion.
e. Contribute to overall project cost effective-

ness.
f. Create designs which contribute to the quality

of life of soldiers and civilian personnel.
g. Provide energy-efficient design solutions.
h. Provide environmentally sensitive and visu-

ally pleasing design.
i. Take full advantage of natural site amenities.

2-3. Relationship to the Installation Master
Plan and the Installation Design Guide.

In the military system, planning and designing
individual sites are part of a larger process affect-
ing development of the installation as a whole.
Site planning and design impact and are impacted
by all phases of land development including the
following:

a. Installation Master Plan. The installation
master plan provides comprehensive documenta-
tion of the existing conditions of natural, man-
made and human resources. It also guides future
land-use development. The information found in
the master plan forms the foundation for site
planning. The master plan is a mechanism for
ensuring that individual projects are sited to meet

overall installation requirements. Army Regula-
tion (AR) 210-20 and Technical Manual (TM)
5-803-1 provide additional information concerning
the master plan.

b. Department of Defense (DD) Form 1391 (FY-
Military Construction Project Data) and the TM
5-800-3, Project Development Brochure (PDB). Site
selection is accomplished in the master plan proce-
dures. DD Form 1391 and the PDB provide docu-
mentation of site selection. Preparation of these
documents is the initial step in site planning. The
decisions made in the documents are not easily
changed. It is important to acquire as much
information as possible on which to base these
decisions. It is also important to consider as
broadly as possible the potential needs of the user
relative to the site. AR 415-15 provides additional
information concerning Military Construction,
Army program development.

c. Installation Design Guide. The installation
design guide provides guidelines for creating a
visually consistent, harmonious and attractive in-
stallation. TM 5-803-5 provides further informa-
tion on the design guide. The design guide recom-
mends development of a pleasant and efficient
physical environment for the site by:

(1) Defining natural site assets.
(2) Harmonizing the natural and built envi-

ronments.
(3) Providing an efficient organization of func-

tion to land use and to vehicular circulation.
(4) Defining a consistent architectural charac-

ter.
(5) Providing a visual theme for the site com-

ponents.
d. Installation Contacts. Because development of

individual sites affect and are affected by other
areas of the installation, it is important to consult
with various personnel who may contribute infor-
mation and expertise. Valuable contacts may in-
clude users of surrounding facilities, traffic and
transportation personnel, and security personnel.

2-4. Site Planning and Design Process.

Site planning and design comprise a two-staged
process. Site planning proposes a program of activ-
ity, evaluates a site, and organizes the program on
the site. Site design details the program on the
site, eventually resulting in final construction
documents. Chapter 3 describes the procedures for
site planning; chapter 5 describes the procedures

2-1
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Figure 2-1a Site Planning and Design Process.

for site design. Planning and design are conceived
as a continuous and increasingly refined process.
Site planning forms the basis for site design.
Therefore, site planning should produce suffi-
ciently thorough documentation to support site
design efforts. Changes in program, site, economic
conditions and personnel can all interrupt the flow
and delay the timing of the process. It is important
to understand the process as a whole in order to

2-2

accommodate successfully the individual dynamics
of a project as it progresses.

a. The Process in the Military System. The site
planning and design process ideally provides for
sequential and increasingly refined decision-
making. However, as a military project progresses
from the master plan to construction approval,
decision-making is segmented among different lo-
cations and personnel. There may be significant
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Figure 2-1b Site Planning and Design Process.

time lag between the planning and design stages.
DD Forms 1391 and PDB’s are often deficient in
their treatment of site concerns. They become the
source of budget and design problems. At the
crucial point where program and site analyses are
synthesized into a concept, there may be confusion
as to who should do this. Planners may view
concept development as an unnecessary design
exercise when accurate site data (especially, the
topographic survey) is not complete or available.
Subsequently, designers may view basic conceptua-
lization as a planning function which already
should have occurred. Some concept development
should take place on both sides of the funding
process. Involving a variety of disciplines as early
as possible facilitates both planning and design. It

improves in-house communication. The multi-
disciplinary approach helps avoid problems which
arise from an incomplete understanding of the
program and the site.

b. Process Chart. The problems described above
may be expected when the two-staged process
transitions from planning to design. Figure 2-1
diagrams a flow of planning and design tasks
necessary to take a site plan from preliminary
planning through 35 percent design. It also lists
the subjects addressed by the tasks. The tasks
are program analysis; site analysis; and con-
cept development. Concept development includes
spatial diagrams, sketch site plans, and concept
site plans. The diagram indicates at the bottom of
each task the resulting products. While the flow

2-3
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may appear idealized in the military context, glect of critical questions during site planning. It
the diagram represents the tasks which must be helps evaluate the quality and thoroughness of
accomplished to achieve a well-planned and de- previously accomplished work. It helps align with
signed project. Understanding the tasks helps past work and direct future efforts during site
prevent omission of critical information and ne- design.

2-4
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CHAPTER 3

SITE PLANNING

3-1. General.

Site planning:
a. Determines appropriate and required activi-

ties and their functional relationships through
program analysis.

b. Evaluates the site through site analysis.
c. Establishes the organization of activities and

facilities on site through the concept development
of spatial relationships diagrams.

3-2. Program Analysis.
Program analysis translates user needs into physi-
cal criteria requirements for facilities. The pro-
gram is the basis of the functional relationships
diagram. The functional relationships diagram de-
lineates the optimal relationship among activities
and facilities. Both the user mission and project
requirements will be verified by interviewing the
user to determine the current status, AR 415-15
provides guidance on program analysis.

a. User Mission. The goals and objectives of the
user mission will be reviewed. How the proposed
project is intended to accomplish or support these
aims will be defined. The user’s specific needs will
be determined for the following:

(1) Functional requirements.
(2) Creation of organizational efficiency and

safety.
(3) Relationship to adjacent functions.
(4) Contribution to the quality of life of the

occupants.
b. Project Requirements, Accurate project re-

quirements are fundamental to organizing and
locating project elements on site. Failure to antici-
pate true programmatic and spatial needs can
create many problems. This is especially true on
small or confined sites. The program and space
requirements will be fully articulated beyond the
primary facility or building.

(1) Primary Facilities. The principal functions
occurring at the facility and the necessary space
requirements will be determined. If applicable, the
Department of the Army (DA) facility standardiza-
tion program definite designs will be used. Other
items to be determined include the following:

(a) Probable points of ingress and egress
and need for control.

(b) Special architectural configurations.
(c) Physical and visual connections to other

facilities.
(d) Desired visual presentation.

(e) Use and desired proximity of shared
facilities (e.g., dining halls or headquarters build-
ings.)

(2) Support Facilities. Program and space re-
quirements will be determined for:

(a) Buildings. The guidelines for primary
facilities will be followed.

(b) Utilities. The necessary types of systems
(water, sewer, electric, gas, communications, etc.)
will be determined. The location and capacity of
available trunk lines will be identified. Probable
sizes and loads will be estimated. Potential envi-
ronmental controls (e.g., Environmental Protection
Agency sewage outflow standards) will be dis-
cussed. Civil, mechanical, electrical and other ap-
propriate engineering disciplines should be con-
sulted.

(c) Outdoor Space. The need for outdoor
space will be established. This includes active use
areas (e.g., formation grounds or outdoor class-
rooms), active recreation (e.g., playing fields or
tennis courts), and passive recreation.

(3) Circulation. Both the user and the Director
of Engineering and Housing (DEH) should be
interviewed to obtain information and data. The
user will determine the number and kinds of
vehicles. Transportation and traffic engineers
should also be consulted as appropriate. Military
Traffic Management Command (MTMC) provides
detailed information on transportation and traffic
concerns. Programming for circulation will cover
requirements for access and on-site circulation,
estimates of the type and quantity of parking
demand, evaluation of alternative modes of travel,
and the need for a site traffic impact study.

(a) Design Requirements. The design vehi-
cles (passenger car, delivery van, truck, tracked
vehicle, etc.) expected on site will be identified and
listed. Design requirements for site access and
on-site vehicular circulation are usually deter-
mined by the largest design vehicle on the list.
Probable service requirements such as delivery
(including loading docks), maintenance, sanitation,
and emergency will be identified. Probable re-
quirements for site lighting levels will be deter-
mined. Chapter 6 provides more specific design
criteria for vehicular circulation and parking.

(b) Parking Demand. The user will deter-
mine parking demand, or number of required
parking spaces, for non-organizational or private
occupancy (POW vehicles and for all other vehicles

3-1
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(motorycles, trucks, recreational vehicles, etc.). The
user will determine the types of parking spaces
(e.g., visitor or employee) and the number of spaces
per type. The need for separation of parking areas
and any locational requirements (e.g., near the
facility’s front entrance) will be identified. Peak
(or highest) use hours for parking will be identified
to determine the potential for shared parking with
other facilities. Parking structures may be consid-
ered in areas of dense development, limited avail-
able land, and high parking demand (more than
500 spaces) by one or more facilities. Because
structures are expensive to build and maintain, all
of the above criteria should be met to make a
structure economically feasible.

(c) Alternative Travel Modes. Because park-
ing consumes enormous space and typically domi-
nates the landscape setting of facilities, alterna-
tive modes of travel to the site and carpooling
should be encouraged. The impact of installation
transport systems (e.g., bus routes and pedestrian
and bicycle paths) will be determined.

(d) Site Traffic Impact Studies. The need for
a site traffic impact study is determined by the
condition of the site’s accessibility and the traffic
volume projected to be added to adjacent roads.
Appendix B provides an outline for a typical study
report.

(4) Physical Security. The functional require-
ments of the user will determine the requirements
for physical security. The Provost Marshal or
Physical Security Officer will be interviewed con-
cerning security needs. Additional help may be
obtained from security engineers and/or physical
security specialists. Requirements for physical se-
curity deal with protective measures to mitigrate
the threat from a variety of tactics. The threat is
determined through a threat analysis which
should be done during project planning. Physical
security includes the following site considerations
and needs:

(a) Facility setback from roadways, parking
areas, the site perimeter, other facilities and other
use areas.

(b) Proximity between primary and support
facilities.

(c) Physical barriers to prevent or delay
unauthorized pedestrian and vehicular access and
to resist weapons and/or explosives effects.

(d) Entry control points.
(e) Visual seclusion or openness.

(5) Noise Abatement. The need to maintain an
acceptable noise level within the primary facility
or to prevent the noise level of the primary facility
from impacting the surrounding area will be deter-
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mined. TM 5-803-2 provides guidance in planning
for noise abatement.

(6) Future Expansion. Planning for future ex-
pansion which is neither programmed nor priori-
tized in the master plan can be a problem. Often,
it takes place in a casual manner, depending upon
whether the user raises the possibility. The faci-
lity’s potential for future expansion should be
addressed. Future expansion may refer to actual
physical expansion or increased usage of the pri-
mary facility. This is often difficult to predict and
more difficult to estimate. A recommendation for
expansion may be based on generally accepted
growth trends for various user requirements. If it
is anticipated, or simply desired, that the project
expand at a later date, some estimate of growth
should be made. Future expansion of circulation,
including parking, should be considered.

c. Functional Relationships of Army Units.
Functional relationships describe the need various
activities and facilities have for mutual support. In
planning, support can be operational and/or physi-
cal. Functional relationships diagrams graphically
represent the necessary support. Program analysis
serves as the basis for functional relationships
diagrams. It relates the individual project to the
larger context of the installation. It also organizes
the activities and facilities within the project.

(1) Functional Relationships for a Brigade.
Army planning is based on a series of relation-
ships among a hierarchy of units: garrison, divi-
sion, brigade and battalion. Functional relation-
ships within one Army unit ideally should not
interrupt those of another unit. However, organi-
zation of the relationships should allow for interac-
tion and support among units as needed. A func-
tional relationships diagram helps determine the
need for such interaction and support. The dia-
gram later helps place facilities where they can
support the larger mission and helps locate shared
facilities. Figure 3-1 illustrates a functional rela-
tionships diagram for a brigade.

(2) Preparing a Functional Relationships Dia-
gram. Developing functional relationships is a
method of organizing activities or facilities into
ideal arrangements, based upon their interdepen-
dence. In site planning, this is expressed as the
need for physical and/or visual connections. In
turn, the connections become the basis for circula-
tion patterns. A functional relationships diagram
is a bubble diagram. It places proposed activities
and/or facilities, including circulation, in the ideal
arrangement for efficiency, safety and conve-
nience. The diagram delineates the best locations
for facilities in relation to each other, irrespective
of site considerations. It does not consider any site
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Figure 3-1. Functional Relationships Diagram for a Brigade.

but forms the basis for site design. As the number
and complexity of activities and facilities increase,
a variety of alternatives should be explored and
compared to find the optimal arrangement. Dia-
grams should be drawn at an appropriate scale to
accurately represent the proposed spatial require-
ments of the facilities and circulation. A diagram
may be developed through the following steps:

(a) Delineation of the approximate square
footage of the primary facility in a bubble or block.

(b) Delineation of the approximate square
footage of support facilities into bubbles or blocks
and their placement in relation to the primary
facility.

(d) Delineation of major vehicular access
and circulation with weighted lines. Arrows should
be used to indicate access points and direction of
traffic flow.

(d) Delineation of major pedestrian access
and circulation with weighted lines and arrows.

(e) Delineation of future facilities and circu-
lation with dashed lines.

(3) Functional Relationships for a Battalion.
The importance of functional relationships within
an Army unit is determined by operational re-
quirements. Tabulation of Equipment units are
planned for in land area by battalion size. Figure
3-2 illustrates a functional relationships diagram
for a battalion complex. It shows an optimal
arrangement of the areas listed below. The dia-
gram shows both vehicular and pedestrian circula-
tion and delineates future expansion. The func-
tional areas of a battalion are:

(a) Battalion headquarters and classroom.
(b) Headquarters parking area.
(c) Battalion recreational facilities.
(d) Battalion maintenance area.
(e) Company administration and supply.
(f) Company service area.
(g) Company troop barracks.
(h) POV parking area.
(i) Formation area.
(j) Facilities shared with other battalions or

companies.
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Figure 3-2. Functional Relationships Diagram for a Battalion Complex.

3-3. Site Analysis.

Site analysis inventories on- and off-site conditions
and evaluates how these conditions may impact
the project. The principal elements of the evalua-
tion are translated into a written and graphic
summary of opportunities and constraints. Com-
plete documentation of the inventories and evalua-
tion are important since they may be accomplished
by personnel other than those who later do site
design. A thorough site analysis is fundamental to
responsive and responsible site design. It is impor-
tant to understand the potential impact various
site elements can have on a project. It is important
to know how these elements interrelate and are
impacted by changes to each other. The involve-
ment of different disciplines, as appropriate to the
site, is essential to understanding these relations
and to preparing a sound analysis.

a. Site Reconnaissance. Site reconnaissance
deals with the acquisition of site information.

(1) Sources of Information. Sources include
installation personnel and documents, especially
the installation master plan. Past project plans
and reports also provide information. Site-specific
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topographic and geotechnical surveys should be
acquired prior to site reconnaissance.

(2) Site Survey Map. The topographic survey
is the foundation of the site survey map. It should
be acquired as soon as practical for any project.
The site survey should locate all existing above
and below-ground facilities and structures. It
should show information about area boundaries
and size, topography, water bodies, drainage pat-
terns, utilities, roadways, vegetation and other site
features. If additional information is needed, other
mapping resources include aerial photographs; in-
stallation documents; and US Geological Survey
(USGS), Soil Conservation Service and Federal
Emergency Management Agency (FEMA) maps.
FEMA maps provide information on flood plain
water surface profiles and flood plain outlines.

(3) Site Visit. A site visit is essential to
developing an accurate site analysis. No other task
provides as much useful information. A site visit
provides the opportunity to:

(a) Verify existing information, especially if
a current topographic survey is not available.

(b) Evaluate the impact of existing on- and
off-site conditions.
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(c) Discover previously unknown conditions
and factors.

b. Site Inventory and Evaluation. A site inven-
tory documents all existing conditions, both on-
and off-site. It evaluates the impact they will have
on site development. The evaluation may be sim-
ply a positive or negative assessment or may be
rated on a scale. The data collection procedures for
master planning, as described in TM 5-803-1,
provide a useful start for preparing site invento-
ries. The site survey map serves as the base map
for the inventory. The information may be com-
piled on one or a series of maps, depending upon
the size and complexity of the site. Usually, off-site
conditions are recorded on a single map at a scale
which addresses sufficient area surrounding the
site. On-site conditions usually require more than
one map. These maps often reflect a combination
of conditions which can be expected to affect each
other (e.g., soils and geology, drainage and topog-
raphy, or climate and vegetation). The overlay/
composite method registers a series of maps to a
base map, allowing one map to overlay another.
This method helps visualize how various condi-
tions impact or reinforce each other.

c. Off-site Conditions. Site analysis should ex-
tend beyond the project boundaries. Most off-site
conditions are related to man-made features and
activities. A site may be influenced by numerous
factors (traffic, noise, light, visual conditions,
drainage, etc.) which occur in the surrounding
area. Both existing and future conditions should
be considered. Figure 3-3 illustrates an analysis of
off-site conditions for a candidate site for a battal-
ion complex.

(1) Surrounding Land Use. Surrounding land
use should be recorded on the analysis of off-site
conditions map. It will be verified that the candi-
date site for the proposed project is located in an
appropriate land use area according to the master
plan. TM 5-803-8 provides further guidance on
surrounding land use.

(2) Transportation. All existing and proposed
transportation systems to and around the site will
be evaluated for their accessibility. The primary
and secondary roadways will be examined to deter-
mine potential access points, traffic loads and
safety conditions including potential hazards. Un-
derutilized parking areas available for shared use
will be identified. Bus routes and loading zones
convenient to the site will be identified. Pedestrian
and bicycle paths which may be connected to
project development will be identified.

(a) Site Traffic Impact Analysis. Site traffic
impact analysis examines existing and future off-
site traffic on adjacent roadways. It analyzes pro-

posed on-site traffic. The principal purpose of the
analysis is to determine the proper location and
design of site access. Appropriate access location
and design avoids: inadequate access capacity,
congestion on site or on adjacent roadways, high
accident rates, and limited potential for adjusting
design or operation according to changing condi-
tions. Site access should not interfere with traffic
movement on adjacent roadways. Inappropriate
access location and design can create as many or
more problems as the increase in traffic volume.
Projects may require off-site improvements to ac-
commodate new traffic movement and additional
volume.

(b) Site Traffic Impact Study. A site traffic
impact study should be prepared for projects lo-
cated near highly congested areas, high accident
locations, and sensitive neighborhoods. The need
for a study may also be established using the
following threshold: the project is anticipated to
generate 100 or more new peak direction trips to
or from the site in the hour of peak traffic on the
adjacent roadway(s). A transportation plan should
be prepared for facilities which can be anticipated
to expand and generate more than 500 peak hour
trips. (Peak refers to the greatest number of
vehicles moving in a specific direction and/or at a
certain time.) The plan should be prepared for the
horizon year (or final year of development) if the
full buildout will be significantly larger. Data
regarding the direction and time of peak traffic
flow may be available on the installation. Trip
generation rates most often used in traffic studies
can be found in the report Parking Generation
prepared by the Institute of Transportation Engi-
neers. Guidance for determining trip generation
can be found in Transportation and Land Develop-
ment. Because a number of variations can occur
when developing trip generation data for a specific
site, transportation and traffic engineers should be
consulted. If a site traffic impact study is needed,
Transportation and Land Development provides
further guidance. A minimum site traffic impact
study should include information about: trip gen-
eration and design-hour volumes, trip distribution
and traffic assignment, existing and projected traf-
fic volumes, capacity analysis, traffic accident
analysis, and the traffic improvement plan. Appen-
dix B provides an outline for a typical study
report.

(3) Utilities. All utility systems which may be
tapped for use will be located and their capacities
indicated. If an existing system is running at or
nearing its capacity, additional growth in the area
may require improvements to the utility trunk
line beyond the immediate site. Underground pipe-
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Figure 3-3. Analysis of Off-Site Conditions.
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line systems (e.g., fuel oil) will be located. Informa-
tion useful in evaluating utility systems is their
availability and reliability and the distances from
existing trunk lines to the site. Utility analyses
available from DEH should be acquired. The fol-
lowing systems will be identified and their sizes
indicated:

(a) Water system with locations of fire hy-
drants near the site.

(b) Sewer system.
(c) Storm drainage system with invert ele-

vations near the site.
(d) Electrical/gas system.
(e) Telephone system.
(f) Other types of communication systems.

(4) Environmental Conditions and Hazards.
Environmental conditions and hazards near the
site will be examined, beginning with a review of
the environmental assessments prepared for the
installation and the site. Storm drainage patterns,
indicating direction of flow, will be located. Storm-
water management areas which include the site
will be located. Floodplain areas, wetland areas
and wildlife habitat areas (especially for threat-
ened and endangered species) will be identified.
The location of buried tanks will be identified. AR
200-2 and AR 415-15 provide further guidance on
determining and evaluating environmental condi-
tions.

(5) Historic and/or Archeological Resources.
Archeological or historic sites protected from de-
velopment will be located. Regulations governing
activity near them will be identified.

(6) Safety Hazards. Requirements and dis-
tances necessary for fire codes, flood damage con-
trol, airfield and helicopter clear zones, and explo-
sives safety from surrounding areas will be
considered.

(7) Physical Security. Such physical security
factors as the proximity of uncontrolled public use
areas or vantage points from which standoff at-
tacks could be launched will be considered if the
threats to assets within the facility dictate con-
cern. If the threat includes the use of explosives,
the likely impact of collateral damage on nearby
facilities will be considered.

(8) Sources of Air, Noise and Light Pollution.
Immediate sources of pollution will be identified
and their impact upon the site will be evaluated.
Information may be found in the environmental
impact assessments for the site and installation.
The need and potential for achieving mitigation
will be indicated.

(9) Visual Context. The site’s viewshed (area
of visual enclosure) will be located if it extends
beyond the site boundaries. The degree to which

the surrounding area contributes to the site’s
sense of enclosure or openness, creates desirable or
undesirable views from the site, contains visible
scenic features, or may need to be buffered from
the site’s own visual condition will be defined.

d. On-site Conditions. On-site conditions include
any existing factors which may affect develop-
ment, either positively or negatively. They include
both natural and man-made factors but usually
emphasize the natural. Natural conditions are
interwoven. Changes in one factor and location of
the environment often create changes in other
factors and locations. Although all detailed engi-
neering data may not yet be available, site analy-
sis looks for conditions which would prevent devel-
opment of a facility, reduce the acceptable size or
density, or create costs prohibitive to construction.
Site analysis also looks for situations which can be
used to reduce construction costs, reduce environ-
mental damage, and create a more aesthetic site
design.

(1) Geology. Geology influences the placement
and design of facilities and activities on site.
Typical soils data is available from the Field
Operating Agency. Soil borings are required for
each project. The following conditions may create
problems and additional costs:

(a) Poor stability including limestone voids
which do not support construction; layered deposits
which must be considered before placing struc-
tures, regrading, or changing the moisture content
of the soil; expansive substrates which can crack
foundations, paving and other structural elements;
and an unstable angle of repose which can limit
regrading.

(b) Shallow depth to bedrock.
(c) Poor substrate strength which influences

the size, depth and spacing of building supports
and the structural grid above ground.

(d) Substrate drainage which can compound
problems of slope stability and increase groundwa-
ter.

(e) Seismic factors (e.g., earthquakes and
geologic faulting) which impact structural design.

(2) Topography. Topography will be examined
to determine the various slopes on site. Slopes, to
a large extent, influence the type of development
and support systems a site can sustain. Slopes are
usually placed in categories. The categories de-
scribe potential problems, suggest types of suitable
development, and indicate the amount of grading
which will accommodate development. Topographi-
cally responsive buildings accommodate steeper
slopes with their size and/or structural foundation.
These buildings can lessen the need for regrading.
Figure 3-4 illustrates slope categories. Generally,
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Figure 3-4. Slope Categories.

grading can be described by the following catego-
ries:

(a) Minimal: removing topsoil and estab-
lishing finished grade with only a minor transition
between existing grade and constructed facilities.

(b) Moderate: requiring cuts and fills
greater than one foot in more than 50% of the
constructed site.

(c) Massive: requiring cuts deep into subsur-
face material and/or rock together with fills which
cover the entire building or site area. The transi-
tion between existing grade and constructed facil-
ities occurs at maximum slopes.

(3) Hydrology.
(a) Subsurface. Subsurface hydrology deals

with the storage and movement of groundwater
through aquifers. Subsurface information may be
obtained from USGS maps. Increasingly, Federal,
state and local agencies regulate the quantity and
quality of water allowed to infiltrate the ground
surface. Shallow, perched and fluctuating water
tables can all impact development. If a site is in a
groundwater recharge area, there may be restric-
tions upon the amount of impermeable surface and
upon the minimum water quality allowed for
infiltration.

(b) Surface. Surface hydrology, or runoff,
increases as development decreases the area of
infiltration. Surface conditions affecting site de-
sign are existing drainage patterns, flood plains,
and man-made structures (e.g., dams or channel-
ized drainageways.) Where soils are naturally sub-
ject to erosion and sedimentation, care may be
necessary to avoid increasing slopes, concentrating
runoff, or increasing impermeable surface. Devel-
opment may be precluded altogether. Water bodies
(e.g., ponds, lakes, streams or rivers) will be
examined and evaluated. Figure 3-5 illustrates a
combined topography and hydrology analysis for
the candidate site for the battalion complex.

(4) Soils. Soil types and locations will be
identified. The geotechnical investigation prepared
for each project will determine the type of founda-
tion design for buildings. Soils influence the kind
of activities and location of facilities on a site. The
most common soil problems affecting site develop-
ment are the following:

(a) Expansive soils can cause damage to
structures and paving.

(b) Unstable soils do not withstand pres-
sure. They require foundations with a larger bear-
ing area or foundations installed into a stable
substrate.

(c) Corrosive soils can affect materials used
in buildings and utility systems.
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