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1. GENERAL. 
 
This course addresses the treatment of various natural and man-made elements when 

designing a site. The objective of site design is to place facilities on site with the least 

disruption to the natural environment. Site design emphasizes optimal use of site 

elements to enhance facilities. Just as the natural environment is woven from various 
elements, site design interweaves natural and man-made elements to achieve the 

optimal condition.  While demanding a comprehensive knowledge of generally accepted 

practice, site design requires a flexible approach to problem-solving.  The following 

factors should be considered in site design: 
 

• Siting and orienting buildings. 

• Developing vehicular and pedestrian circulation systems. 

• Providing adequate grading and drainage. 

• Responding to climatological conditions. 

• Locating utility systems. 

• Developing lighting coverage. 

• Providing for physical security. 

 
2. BUILDING LOCATION. 
 

The location of the primary facility is key to a successful site design. The building is 

usually the most prominent single element and the center of site activity. This does not 

mean that it belongs in the middle of the site. Several factors influence building location. 

Siting effects a compromise among the following factors: 

 

2.1  DIMENSIONAL FACTORS.  The building dimensions or footprint, desired proximity 

to other facilities, buffer zones, spacing standards, and setbacks influence building 

location. These distances, especially those established for safety purposes, usually 

must be rigidly maintained. 
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2.1.1  BUFFER ZONES.  Buffer zones may involve such requirements as screening or 

absence of vertical elements. Buffer zones maintain mandated distances for: 

 

• Airport clearances. 

• Noise abatement. 

• Security threats. 

• Storage of hazardous materials. 

 

2.1.2  SPACING STANDARDS.  Spacing between buildings is normally determined by 

their: 

 

• Functional relationships. 

• Fire separation requirements. 

• Physical security requirements. 

• Need for future expansion of either or both facilities. 

• Need for passive and active open space for the facility. 

 

2.1.3  SETBACKS.  Setbacks are the distances between buildings and property 

frontages, roadways, parking areas and other buildings. Building setbacks may be 

established by the installation design guide or by historic usage. If building setbacks 

have been established in an area, these setbacks should be observed. Where setbacks 

are not established, new buildings should be located in relationship to the surrounding 

structures. Figure 1 illustrates an implied setback area between two existing structures. 

A new building should normally conform and align with the front of one or other building.  

It should not be placed in front of the foremost structure, behind the rear structure, or in 

the middle space between the two structures. 

 

2.1.4 PROXIMITY TO OTHER FACILITIES.  A building’s relationships to its support 

facilities and to other primary facilities influence its location. Proximity to access roads, 

existing utility lines, and other compatible functions (especially if they share facilities or 

have interdependent activities) also influence location. 
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Figure 1 

Locating Building Setbacks 

 

When a building is a shared facility, it should be centrally located and within a 

reasonable distance from all participating users. Buildings which depend upon a shared 

facility should acknowledge this relationship by orienting either the front building face or 

a doorway area towards the shared facility. 

 

2.1.5  BUILDABLE ZONE.  Using the guidelines above, a development perimeter can 

be developed.  This perimeter quickly defines a buildable zone as shown in Figure 2. 

 

2.2   ENVIRONMENTAL FACTORS. The location and condition of such elements as 

geology, soils, drainage and vegetation may create areas which should be excluded 
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Figure 2 

Buildable Zone 

 

from development. This further defines the buildable zone. Such areas: 

 

• Are unbuildable for structural, economic or environmental reasons. 

• Require protection from construction activity. 

• Require preservation of their natural integrity. 

 

2.3 ORIENTATION.  Building location may be influenced by orientation for the purpose 

of energy conservation. 

 

2.3.1  SOLAR.  Buildings should be oriented to take advantage of passive solar heating 

and cooling conditions. The solar study determines orientation.  Generally, the long axis 
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of a building is oriented along or at some angle less than 45 degrees to the east-west 

axis.  As illustrated in Figure 3, this orientation allows facilities to do the following: 

 

• Harvest or avoid maximum sunlight. 

• Be protected from northern winds. 

• Take advantage of east-west summer breezes. 

• Create shade to the south. 

• Locate outdoor living spaces in the more comfortable southern area. 

• Create microclimatic pockets, as appropriate, to the east or west of the building. 

 

2.3.2  OTHER.  Other site-specific conditions can influence building alignment. Figure 4 

shows how slope orientation may impact the sunlight and subsequent heat a building 

receives. Slope orientation may increase exposure to the sun or may, in combination 

with structures or vegetation, create pockets of shade. Figure 5 illustrates how building 

orientation may be modified to take advantage of or reduce the impact of prevailing 

winds.  Existing topography and vegetation can also create microclimatic pockets. 

These pockets alter normal weather conditions by reducing available sunlight, creating 

shade and reducing prevailing winds. 

 

2.4  VISUAL DETERMINANTS.  Visual considerations for siting buildings are 

determined by both the user’s needs and existing conditions. A building may need to be 

clearly visible from the access road. The user may desire a visual relationship between 

structures which are located within a single unit and/or service the same user group. In 

these circumstances, the locations of entrances are often important. Their visibility may 

be used to reinforce circulation. Existing conditions which can influence building location 

include: 

 

• Views into areas of good natural quality. 

• Views which can be achieved by taking advantage of higher site elevations. 

• Visual enclosure which can be provided by existing topography and/or 

vegetation. 
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Figure 3 

Orientation of Building Area 

 
Figure 4 

How Slope Orientation Affects Buildings
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Figure 5 

How Prevailing Winds Affect Building Orientation 

 

3. CIRCULATION. 
 
Circulation should promote safe, efficient movement of vehicles and pedestrians. 

Maintaining maximum separation of vehicles and pedestrians helps promote safety. 

Safe circulation systems have a perceivable hierarchy of movement, lead to a clear 

destination and do not interrupt other activities.  

 

3.1 VEHICULAR CIRCULATION.  Because of their size and type of movement, 

vehicular routes should be established first. The following factors should be considered. 

 

3.1.1  ACCESS.  Access should be controlled to minimize the conflicts between through 

traffic and vehicles entering and exiting the site. Access from the through access road 

should separate conflict areas by reducing the number of access drives and/or 

increasing the space between drives and between drives and roadway intersections. 

The number of drives should be limited to a two-way drive or a pair of one-way drives 
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for each site.  Drives may be added to the site if the daily traffic volume exceeds 5,000 

vehicles per day (both directions.)  Drives may be added if traffic using one drive would 

exceed the capacity of a stop-sign controlled intersection during the peak (highest) 

traffic hour.  Access should reduce conflict by preventing certain maneuvers (e.g., left 

turns.)  Access should remove turning vehicles from through traffic by providing 

separate paths and storage areas for turning vehicles. Access should provide the 

following: 

 

• Physical and sight distances which allow safe entry and exit from the access 

road. 

• Location away from any elements (e.g., building, topography or vegetation) which 

block or lessen sight distance. 

• Adequate views and signage of entry to the site from the access road. 

• Use of topography, vegetation and water to reinforce a sense of entry. 

• Maintenance of maximum spacing between access drives occurring on the same 

access road. 

• Alignment of access drives which occur across the access road from each other. 

If this is not possible, a separation of 75’ between access drives is generally 

adequate. 

• Right-angle turns from the access road onto the access drive. 

• Depending upon the size of the project, marginal or medial channelization. 

• Adequate throat width and length to channel vehicles into the proper lanes, 

discourage erratic movement and provide storage space on the access drive. 

This prevents vehicles which have slowed or stopped from blocking the path of 

vehicles entering the site. 

 

3.1.2  ACCESS DRIVES.  Normally, traffic enters and exits the site at the same access 

point or points, but not all vehicles have the same purpose or destination. Figure 6 

illustrates a typical circulation flow diagram. Understanding traffic flow and patterns on 

site helps determine the location of turn-around areas, appropriate turning radii at  
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Figure 6 

Typical Circulation Flow Diagram 

 

intersections and appropriate drive widths. Different drive widths can be used for 

different types of vehicles. Drives used only for service or emergency vehicles can be 

reduced substantially. Varying widths indicate the hierarchy of movement and reduce 

the amount of impermeable surface. The access drive should do the following: 

 

• Take vehicles to their destination and return with minimum interference with or 

travel through parking areas, service areas or emergency zones. 

• Enter and exit at the same point or on the same access road to discourage 

through traffic on site. 
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• Accommodate two-way traffic since one-way systems can create confusion and 

actually result in more vehicle movement. 

• Promote separation of service drives from other drives. 

 

3.1.3  DROPOFF AREAS. Drop-off areas should be provided for office, commercial, 

educational and community facilities with high use. This promotes both vehicular and 

pedestrian traffic flow. Figure 7 illustrates typical drop-off areas. Drop-off areas should 

be: 

 

• Located at or near the front of the building and apart from entries into parking 

lots. 

• Buses and shuttles require a separate drop-off area located away from the 

building entrance. 

• Preferably on a one-way loop to avoid confusion. 

• Sufficient in size to avoid vehicle conflicts and stoppages of traffic flow. Where a 

circular turn-around is used, the circle should be sized according to the design 

vehicle and provided with adequate radii. 

 

3.1.4 PARKING. 
3.1.4.1  Parking should occur in lots or structures with a limited number of entrances 

and exits onto the access road or drive.   Entrances and exits into different lots on the 

same site should be aligned or separated to provide adequate sight distance. One-way 

systems will be discouraged because they result in extended circulation through the lots 

when they are at or nearing capacity.   

3.1.4.2  Parking should be within convenient walking distance of a building entrance.  

Barrier-free parking should be located within 100’ of an accessible building entrance as 

required by “FED STD 795.”   Parking for high turn-over or short-term use (e.g., visitor, 

outpatient or delivery) should be located in a separate lot or signed and placed nearest 

the entrance.  Usually, more distant parking areas should be maintained for employees. 
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Figure 7 

Typical Dropoff Areas 

© J. Paul Guyer  2012                                                                                 14 
 



3.1.4.3  A minimum distance of 20’ should be maintained between parking and 

buildings. This provides adequate separation between the facility and vehicular 

movement and adequate room for pedestrian movement. 

3.1.4.4  Parking aisles should be aligned towards the building entrance to encourage 

more organized pedestrian flow. This alignment limits the number of places where 

pedestrian traffic must cross vehicular traffic. Barrier-free parking should not require 

movement across vehicular circulation paths. Figure 8 illustrates appropriate alignment. 

 

3.1.5  EMERGENCY VEHICLE ACCESS.  Direct access to a building will be provided 

for emergency vehicles. A separate access will be provided for ambulances.  Fire truck 

access will be provided between buildings.  This access may be provided on sidewalks 

or gravel paths designed for the vehicle. If a special drive is installed to accommodate 

emergency vehicles, it will provide sufficient room for the vehicle to turn and exit the 

site. 

 

3.1.6  SERVICE VEHICLES.  Service vehicles can range in size from pickup trucks and 

vans to garbage and large delivery trucks. Service vehicles generally require larger 

turning radii, more room to maneuver, and holding space while deliveries or service 

occur. Service traffic should be separated as much as possible from the traffic flow on 

the access drive and in the traffic aisles of parking lots. 

3.1.6.1  SANITATION VEHICLES.  The circulation of sanitation vehicles is dictated by 

the locations of the dumpster pads. Pad locations should: provide convenient access for 

pedestrians taking garbage to the dumpster, provide convenient and easy access to 

vehicles emptying the dumpster, be in less visible areas of the site (e.g., the rear of 

buildings), and have sufficient room for screening with plant material, fences and/or 

walls. Sanitation vehicles should not have to turn around to exit the facility. When more 

than one dumpster location is required, it is desirable for sanitation vehicles to access 

each pad as part of a continuous loop. When the dumpster for a facility is located in the 

principal parking lot, the pad should be removed physically and visually from the  
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Figure 8 

Parking Aisle Alignment 
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Figure 9 

Locating a Dumpster Pad 

 

building entrance and major pedestrian and vehicular circulation routes. Figure 9 

illustrates how to locate a dumpster pad. 

3.1.6.2  DELIVERY VEHICLES.  Delivery zones should be placed in less visible areas 

of the site, at the rear or sides of buildings. Space requirements vary according to the 

type and size of vehicle and the need to access loading docks. Maneuvering room 

should be provided to allow trucks to back up and turn around to exit the site or to allow 

trucks to back up to the loading dock. 

 

3.1.7  BARRIER-FREE ACCESSIBILITY.  Barrier-free design will be in accordance with 

the requirements published in “FED STD 795.” 
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3.2  PEDESTRIAN CIRCULATION. Pedestrian circulation involves travel routes and 

areas of pedestrian concentration.  

 

3.2.1 PEDESTRIAN DESIRE LINES.  Pedestrian circulation should be based on 

pedestrians’ desired lines of walking between facilities. It is fairly simple to anticipate 

desire lines. People tend to follow the most direct route when walking between two 

points. Desire lines should be weighted to predict the most travelled routes. This 

prevents crisscrossing the site with sidewalks. Figure 10 illustrates a typical desire line 

study. Because people often cut corners, more generous paved area should be 

provided at pathway intersections. Corners should be rounded or filleted. Where 

pedestrians can be expected to enter and exit a building or outdoor space from all 

directions, it is better to concentrate on the most direct and important routes, accepting 

that there will be some pedestrian flow across grassed areas. Adequate reception area 

should be provided at the doorway. 

 

3.2.2  GRID AND CURVILINEAR PATH SYSTEMS.  A grid path system tends to 

provide the most direct access between locations. It is appropriate in areas with a 

strong sense of architectural definition. A more curvilinear path system can provide 

reasonably direct access while also providing more comfortable and interesting 

movement than a grid system. Figure 11 illustrates alternative sidewalk schemes. 

Topography and vegetation can be used to reinforce a sense of movement and direct 

sightlines. Topography and vegetation are less successful if used to block movement. 

 

3.2.3   PEDESTRIAN CONCENTRATION. As the speed of pedestrian movement slows 

at the points of origin and destination, the space required to accommodate movement 

expands. Pedestrian movement is also interrupted so that people may meet, gather, 

wait or sit. In areas of pedestrian concentration (e.g., building entrances, drop-offs and 

small outdoor spaces between buildings), the space should be developed to 

accommodate these needs. General design techniques include the following: 

3.2.3.1  Widening walkways at the points of origin and destination. 
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Figure 10 

Typical Pedestrian Desire Line of Walking-Study. 

 

3.2.3.2  Providing adequate space for people to concentrate outside of the pedestrian 

traffic flow. 

3.2.3.3  Locating areas for people to sit on the edge or outside of the pedestrian flow. 

3.2.3.4  Providing both shaded and sunny areas for people to congregate or sit. 

 

4. GRADING. 
 

4.1 GENERAL.  Existing and proposed topography on site can serve many purposes 

including the following: 

 

• Emphasizing the prominence of facilities. 

• Secluding and sheltering facilities. 
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Figure 11 

Alternative Sidewalk Schemes. 
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• Helping to direct vehicular and pedestrian flows. 

• Managing site runoff. 

• Screening undesirable views or activities. 

• Creating a more interesting natural character. 

 

4.2  STANDARD DESIRABLE SLOPES.  Grading should maintain existing topography 

while recognizing standard gradients for various functions and activities.  Table 1 

provides standard desirable slopes for various land uses. 

 

 
 

Table 1 

Standard Desirable Slopes 
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4.3  BUILDINGS. 
 

4.3.1  SITING. Building orientation may be influenced by existing topography as well as 

the solar conditions determined in the solar study. Generally, the best orientation for 

buildings is parallel to slope. Buildings may also be located with their long axis 

perpendicular to grade. Even on moderate slopes, this usually requires some terracing 

as illustrated in Figure 12. Slab-on-grade is the most economical and; therefore, 

predominant building type, especially on flat sites. To balance cut and fill, these 

structures are often sited diagonally to the slope. Figure 13 illustrates the following 

building types which respond to steeper topographic situations. 

4.3.1.1  Fall-away structures locate the front of the building at one elevation, lower the 

grade down the sides, and locate the back of the building at a lower elevation. Fall-away 

buildings can be used on grades ranging from 5 to 10%. 

4.3.1.2  Cantilevered buildings allow existing grade to remain substantially unaltered 

while the building is suspended in air, supported by a vertical structure installed into the 

substrate. Cantilevered buildings can be used on extremely steep slopes, up to about 

18%. 

4.3.1.3  Earth-sheltered buildings use existing or created slopes or berms to insulate the 

structure. 

 

4.3.2  FLOOR ELEVATIONS. Finished or first floor elevations of buildings will be set a 

minimum six inches above adjacent outdoor grade. The finished floor elevation will be 

set to provide positive drainage around the entire perimeter of the building.  The correct 

setting of this elevation is critical to a good grading plan. The building must not be 

placed too low in relation to the rest of the site. Where outdoor entrances (e.g., 

basement exits), occur below finished elevation, additional provisions such as drain 

inlets will be made to provide drainage. Access and utility service should also be 

considered when setting the finished floor elevation. 
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Figure 12 

Building Orientation to Topography. 

 

4.3.3  OUTSIDE FINISHED GRADE.  Outside finished grade should normally slope 

away from the building at a minimum five percent slope for approximately 10’. Where 

topography is too steep or space between buildings is too limited to maintain such a 

large area around the building, the slope of the outside finished grade can be increased. 

Additional drainage structures, such as yard inlets, will be provided. 

 

4.4  CIRCULATION.  Grading for vehicular routes, pedestrian routes, and parking areas 

should respond to existing topography. 

 

4.4.1  VEHICULAR CIRCULATION.  Roads and drives should be laid out to traverse 

the topography as closely as possible to existing grade, within the standard grade limits.  
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Figure 13 

Topographically Responsive Building Types. 
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This reduces the amount of earthwork. Maximum grades are determined by the types of 

vehicles using the road and its design speed. Maximum grades are influenced by local 

weather conditions and practice. To the extent possible, the profile of a road or drive 

should maintain a smooth grade line with gradual changes. Vertical curves should be 

sympathetic to and balance the severity of horizontal curves. On up or down slopes, 

particularly at intersections, sufficient flattening of the vertical curve should be provided 

to allow adequate sight distance and to avoid bumps at the crest or hidden dips.  Good 

grading for vehicular circulation should: 

 

• Relate the roadway profile as closely as possible to existing topography. 

• Allow adequate vertical and horizontal sight distances. 

• Provide safe and smooth intersections. 

 

4.4.2  PARKING AREAS.  A relatively constant grade should be maintained across 

parking areas. Slight changes in the slope interval should be made at intersections to 

provide a gradual transition into the main traffic flow. Changes may also be made at 

interior and exterior corners to direct or collect runoff. For areas laid out for 90-degree 

parking, 5% is the maximum desirable grade along the aisles and 1.5% for the 

transverse slope. For areas laid out for 60- and 45-degree parking, 5% is the maximum 

desirable grade along the aisles with 1% for the transverse slope. Steeper grades 

create problems with opening and closing car doors and increase the potential of cars 

rolling. 

 

4.4.3  SIDEWALKS. Gradients for sidewalks can range from 0.5% to 15%. Gradients 

depend upon the quantity and types of pedestrians, the width of the pathway, and the 

surface. The normal minimum grade is 1% to 2%. Entrance areas or courtyards require 

a slightly steeper grade to ensure that runoff moves rapidly away from doors as well as 

locations where people sit or stand. Long, vertical climbs should be broken by short 

spans. The spans should continue upward movement at a gentler grade to reduce 

exertion. Ramps and steps can access steeper topography (where grades are greater 

than 5%) and minimize regrading. Grades are critical to barrier-free accessibility.  
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Careful thought is needed to make all facilities, not just buildings, accessible. “FED STD 

795” provides guidance on accessibility requirements.  Sensitive site grading minimizes 

the need for architectural ramping into buildings. Such ramping creates additional costs 

and a less aesthetic appearance. 

 

4.5  BALANCE OF CUT AND FILL.  Site design should balance the quantity of cut and 

fill. Balancing cut and fill creates a more pleasing transition of the regraded areas into 

the natural site. It minimizes the costs of hauling in additional fill or removing and 

disposing of extra cut. Figure 14 illustrates balancing cut and fill. 

 

4.6 TRANSITION. Figure 15 illustrates how grading should be designed to 

accommodate proposed facilities and to effect a smooth transition from the regarded 

area to the existing topography. When berms or mounds are introduced into the 

landscape, they should give the appearance of rising from the existing topography as 

opposed to being placed on the topography. The area for berms and mounds should be 

large enough to allow transition from the base plane, moderate slope on the sides, and 

room for a rounded crest. Slopes regarded to accommodate various facility 

requirements should: 

 

• Be sympathetic to the existing natural grade. 

• Return to the natural grade gradually, not abruptly. 

• Have their edges at the top and bottom rounded into the existing grade. 

 

4.7 SPOT ELEVATIONS. Spot elevations are important to ensure that the grading plan 

accomplishes its objectives. Early grading plans often show arrows to indicate desired 

drainage paths, but only adequate spot elevations actually determine that water will 

move where desired. Spot elevations are often not considered until the detailed grading 

documents. Early consideration should be given to spot elevations for critical locations 

such as doorways, intersections at access roads and drives, parking lot corners, and 

existing trees to be saved. 
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Figure 14 

Balancing Cut and Fill 

 

 
Figure 15 

Transitioning Regraded Areas 
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5. DRAINAGE. 
 

Drainage design should create controlled conditions that help move rainfall away from 

facilities and activities as quickly as possible. It should maintain the rate of infiltration 

that exists on site.  The guidelines discussed below are general in nature and refer to 

on-site drainage design. There is an increasing degree of regulatory review of site 

design projects, particularly with regard to stormwater management and sediment and 

erosion control for both on-site and surrounding environs. The specific criteria 

developed by local and state agencies should be consulted. The civil engineer and/or 

hydrologist on the design team should address drainage problems and solutions.  

 

5.1  IMPERVIOUS SURFACE.  The placement of facilities on site automatically 

changes drainage conditions because it increases impervious surface. This increases 

the volume and velocity of water to be managed. Site design should avoid adding any 

unnecessary impervious surface. Generally, drainage should be evenly diffused across 

the site and not concentrated at one point. The site may need to be divided into more 

than one drainage basin or area of control to accomplish this. Where a large expanse of 

impervious surface (e.g., a parking lot) is required, the expanse may be broken up into 

smaller areas. This helps control the runoff, reduce the size of necessary drainage 

structures (e.g., catch basins), and avoid drainage system back-up.  Islands and 

medians, as well as curb and gutter, can be used to control drainage within parking 

areas. Porous surfaces which allow limited infiltration (e.g., gravel or lock-block) should 

be considered. 

 

5.2  GRADING.  Topography helps determine the amount, direction and rate of runoff. 

To the extent existing contours can be retained, the existing drainage patterns can be 

maintained. Grading can be used to correct existing drainage problems. Where 

extremely steep slopes are contributing to rapid runoff, regrading with more moderate 

slopes can slow the velocity and achieve a more balanced infiltration rate. 
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5.3  POSITIVE DRAINAGE.  The principles of positive drainage should be applied 

universally across the site. Figure 16 illustrates the following basic principles: 

 

• Water should be moved away from structures. 

• Water should not be allowed to pond at low points or in low areas. 

• The finished floor elevations of buildings should be sufficiently high such that if 

drainage structures are blocked, the water will not back up into the buildings. 

 

5.4  DRAINAGE CONTROL.  When drainage must be controlled, captured and 

redirected, both natural and mechanical methods can be used. Natural means are 

preferable because they are less expensive, require less maintenance, and fit more 

easily into the natural landscape. Swales and grassed ditches can move moderate 

amounts of runoff provided they observe minimum (1%) and maximum gradients. The 

maximum gradient is determined by the velocity of the flow and the erodibility of the soil. 

When a minimum slope on a grassed ditch is unattainable, paved ditches can be used 

on slopes as flat as 0.5%. When the quantity and speed of runoff is greater, the 

drainage channel can also be paved, or check dams or weirs can be introduced to slow 

the water’s movement. 

 

5.5  DETENTION AND RETENTION PONDS.  Detention ponds collect stormwater and 

detain it so that it can be released from the site through a control structure at a 

previously established rate of flow.  Retention basins collect stormwater on site and 

retain it until it is able to infiltrate the ground or evaporate. Ponds are most commonly 

used during construction when the lack of drainage systems and vegetative cover make 

it difficult to control stormwater flow.  A pond can be converted into a permanent site 

feature and serve as a site amenity.  Appropriate guidance for designing ponds should 

be obtained from local and state agencies.  Figure 17 illustrates detention and retention 

ponds. 
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Figure 16 

Principles of Positive Drainage 

 

 
Figure 17 

Detention and Retention Ponds 
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6. EROSION CONTROL. 
 

Erosion occurs as the result of a lack of vegetative cover, excessively steep slopes, 

excessive runoff, or a combination of these factors. Erosion conditions can be improved 

by reducing grades, using geotextiles, establishing or reestablishing vegetative cover, 

and introducing mechanical controls such as riprap and cribbing. Banks with steeper 

than 3:1 slopes are discouraged because they increase the rate of runoff and deter 

establishment of vegetative cover. If an area on a site involves such steep grades, then, 

realistically, mechanical means of control, including retaining walls, should be explored 

in the original design. Otherwise, maintenance problems will persist and eventually 

begin to affect the site beyond the immediate problem area. Figure 18 illustrates 

methods of erosion control. The civil engineer and/or agronomist on the design team 

should address erosion problems and solutions. 

 

7. CLIMATOLOGICAL CONDITIONS. 
 

There are a variety of established techniques for mitigating or improving climatological 

conditions on site. The principal components of control are architectural structures, 

building and pavement surfaces, topography, plant material, and water.   

 

7.1  TEMPERATURE. 
 
7.1.1  BUILDING WALLS.  Temperature can be increased by extending buildings and 

building walls to create sun traps in the cool climate or in the temperate climate during 

fall and spring. 

 

7.1.2  SURFACES AND COLORS.  Different surfaces and colors increase or decrease 

temperature on site by retaining more or less of the sun’s rays.  Table 2 gives some of 

the average temperatures produced by different surfaces. 
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Figure 18 

Methods of Erosion Control 
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Table 2 

Relative Surface Temperatures in Summer at Noon. 

 

7.2  WIND. Wind, to a large extent, determines the level of comfort which can be 

achieved in the cold or heat conditions found on site. In the cool climate or the 

temperate climate during winter, the wind chill factor can substantially lower the 

perceived temperature. Topography, vegetation, walls or fences can be used as 

windbreaks. In hot climates and the temperate climate in summer, the goal is to 

maximize breezes by channeling them with topography, vegetation, walls or fences.  

Windbreaks can be used to minimize turbulence caused by undesirable winds. 

 

7.3  SNOW.  Plant material can be used to reduce snow accumulation along walks, 

roads and the perimeters of parking lots, and at building entrances. 

 
8. UTILITIES. 
 

Utility systems should minimize interruption of the natural site while meeting basic 

functional criteria and economizing on costs. Utilities should be placed underground to 

avoid conflicts with the architectural character of the installation. Utility corridors should 

be used to minimize environmental disturbance and simplify maintenance. Corridors 

should be located as far as possible along a site’s perimeter. Utility alignments should 

not cross a site diagonally or indiscriminately since this may necessitate future 

realignment of existing systems and increase the costs of future development. 
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To simplify maintenance, utility lines should not be placed under paved areas. They 

may be located at the back of the roadway curb. It is extremely important to determine 

the potential for future expansion and to allow for upgrading the system when locating 

systems. The civil, sanitary, electrical, mechanical engineering and other members of 

the design team responsible for utilities should be consulted on questions of location 

and placement. 

 

9.  LIGHTING. 
 

Outdoor lighting allows such activities as driving and walking to continue at night under 

safe conditions. On most sites, only enough light to cover these functions is necessary. 

Where physical security is a concern, more lighting may be required. The electrical 

engineer on the design team should address lighting issues. Lighting should: 

 

• Provide even coverage, avoiding areas of deep shadow between illuminated 

zones. 

• Gradually increase and decrease along vehicular and pedestrian routes as traffic 

becomes more or less concentrated. 

• Increase in areas of high concentration such as intersections, parking, drop-offs, 

steps and building entrances. 

• Avoid light spillage into neighboring sites. 

• Provide sufficient lighting to support visual surveillance or closed circuit television 

as required. 

 
10. PHYSICAL SECURITY. 
 

10.1  GENERAL.  Site design for physical security should be developed to reduce 

vulnerabilities resulting from identified threats. A physical security engineer or specialist 

should address site design issues including: 

 

• Maintaining adequate distances from uncontrolled areas. 
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• Limiting accessibility to the site and facilities 

• Maintaining adequate standoff distances between potential locations for bombs 

and facilities. 

• Maintaining appropriate clear zones. 

• Maximizing exposure on the site perimeter to allow discovery of unauthorized 

approaches. 

• Minimizing exposure of personnel around the facility. 

• Blocking sightlines from vantage points. 

• Siting and orienting buildings to minimize adverse exposure. 

• Providing barriers to unauthorized pedestrian and vehicle movement. 

• Providing exterior electronic security systems. 

 

10.2  VEHICULAR ACCESS. Where an identified threat indicates that vehicle control is 

necessary, access may be limited to a single or as few as possible entry control points. 

Vehicle control at entry control points may require a gate and/or gatehouse, vehicle 

barriers, or a combination of the two. Adequate room must be provided at the entry 

control point to permit search of vehicles without interfering with normal traffic flow. Both 

horizontal and vertical alignment of drives can be used to reduce speed at the entry 

control point. This allows more reaction time to breaches of security and may reduce the 

size of vehicle barriers required to stop a vehicle. The reaction time and the location of 

the barrier also affect whether or not there will be sufficient time to deploy a barrier in 

response to a threat. Access drives and parking areas may need to be separated from 

facilities by a sufficient distance to mitigate the threat of vehicle bombs. 

 

10.3  SITE FEATURES. In an area where there is an identified threat, topography and 

vegetation should not be placed on the site perimeter where they will obstruct views of 

surrounding areas. Topography, vegetation, water and walls can be used around a 

facility to slow movement towards exposed building faces, to limit exposure of personnel 

moving between buildings and parking areas, and to block sightlines from vantage 

points. Perimeter walls may be used to mitigate blast effects from an explosion but they 

must be carefully located with respect to the protected facility. If the wall is too far away 
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from the facility, it may provide no benefit. If the wall is too close, it may compound the 

blast effects. Structural engineers will need to be consulted when considering the 

application of perimeter blast walls. 
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