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FOREWORD 

 
This “Reference Handbook” is designed to be a useful resource covering a number of special and 
sometimes detailed topics related to the Comprehensive Plan.   These include a variety of 
community design and development guidelines, the titles of stand-alone documents that, by 
reference, are adopted as part of the Comprehensive Plan and a list of prioritized actions that will 
help implement the policies of this Plan.    
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GENERAL COMMUNITY APPEARANCE GUIDELINES  
 
COMMUNITY APPEARANCE AND DESIGN  
 

Establishes a lasting positive impression  
 
Virginia Beach is a mosaic of distinctive places. It is the 
character, image, and activity of these unique places 
that, in large measure, define our community. Virginia 
Beach’s identity is composed of places like the 
oceanfront resort area, a growing year-round 
destination for those who love beach activities. Our 
identity also includes the Town Center, which is a major 
focal point for business and commerce in the city. There 
are places for those who want a more peaceful, quiet, 
historic and cultural experience. These include our city 
and state parks, federal wildlife refuges, and historic 
landmarks.   
 

 
The diversity of our places attracts residents and visitors 
alike and helps foster interaction of people and pride in 
our community. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Oceanfront Boardwalk 

Town Center 

Walk in First Landing State Park 
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Quality environment designed for people 
 

 
 
Provides open space and protects the environment 
 
Open space and the natural environment are important 
ingredients that contribute to the overall quality of our 
physical environment. These areas provide people with places 
to relax and enjoy the beauty of nature. No two open space 
areas or natural settings are alike. Indeed, they take on a wide 
variety of shapes, styles, and uses from active to passive from 
formal to informal. Active open space fosters social interaction 
and a sense of place among the residents. Passive open spaces 
can be enjoyed visually from a road or actively through nature 
walks or canoe rides. 
 
 
 
 

Creates ‘human-scale’ environments 
 
It is important for public and private developments 
to integrate quality design that recognizes the 
importance of ‘human-scale.’ The composition and 
context of community design elements such as 
pedestrian spaces, streetscapes, landscaping, as well 
as other design consideration play a critical role in 
defining quality community appearance. 
 
When designing any development, it is important to 
remember good design does not interrupt the 
existing land uses or predominant character of the 
surrounding area - it complements it. To accomplish 
this, design elements must include a scale and mass 
that exhibit a proportional relationship between the 
built environment and the people who will live, 
work and play in that setting. 
 
 

 
 
 
 
 
 
 
 
 

Actively enjoying city open space 
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Part of a Well Planned Neighborhood Design 

 
Integrates attractive public facilities and roadways 
 
The City has an obligation to ensure that the design of its public facilities and roadways 
complement the character of the surrounding community. The size and architectural choice of 
buildings, orientations of buildings, open spaces, 
streets, colors, landscape features, sidewalks, 
lighting, and other design considerations of public 
improvements must be composed in a manner that 
is harmonious and consistent with the land use 
goals of the Comprehensive Plan. For example, 
within the Strategic Growth Areas, this means 
adjusting the design of public facilities that will 
blend in with a higher density urban setting. In 
other areas, such as established neighborhoods 
with lower densities, this means composing a more 
traditional suburban design package. In either case, 
the design and materials of Capital Improvement 
Program (CIP) projects should make a positive 
contribution to the overall quality of the 
neighborhood within which it is located.   
 
 
Creates Quality Community Design 
 
Understanding the physical opportunities and constraints of land and applying good planning and 
design principles are essential first steps in the process of developing property. The quality of a 
community’s design is influenced by such factors as the existing characteristics of the physical site, 
the flexibility or lack of flexibility of development 
regulations, and the value and marketability of 
the site, which affect investor financing and other 
decisions. Achieving quality community design 
begins with an understanding of the larger land 
planning goals of how the proposed development 
relates to the other land uses in the area. Once 
these goals are understood, decisions then focus 
on implementing more specific elements such as 
detailed site designs, structural improvements, 
and other issues.  
 
Quality elements of our city are those elements 
that accomplish the following: 
 

1) In the aggregate respond to the needs of all the community, and not just to the needs of a 
select few;  

2) Present a long-range rather than short-range response to the needs of the community, that 
is, that tend to build a broad and long-lasting base of amenity; and 

3) Evoke a positive image of Virginia Beach in the minds of our residents and visitors. 
 

Attractive Resort Area Public Facilities 
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Positive Images Help Promote Prosperity 

 
 

 
Offers safe, well-planned and attractive 
pedestrian ways  
 
Virginia Beach encourages good site design, which 
maximizes safe pedestrian movement to the site 
and within the site. The City supports community 
design alternatives that reduce crime, improve the 
attractiveness of the setting, and promote a sense 
of comfort and security to its residents and guests.  
 
 
 
 
 

 
 
 
 
Promotes a Positive Image and Economic Vitality  
 
Protecting scenic views and vistas, planting trees, 
landscaping parking lots, integrating amenities and 
controlling signs not only improve the overall 
livability of communities, these elements are 
fundamentally important to their economic health. 
We must encourage and assist residents and 
businesses to pursue projects that will improve the 
environment, image, aesthetic quality and, 
consequently, marketability of their neighborhoods. 
There are many other ways to accomplish these 
objectives.  Various examples include street tree 
planting, trail connections, tot lot and pocket park 
additions, waterway cleanup, street and alley 
cleanup, housing rehabilitation, traffic calming and 
transit-stop enhancements. 

Attractive Walkway with Good Visibility 
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CHALLENGES TO ACHIEVING QUALITY COMMUNITY APPEARANCE 
 
In order to focus on the positive aspects of community appearance, it is useful to touch on certain 
design elements that pose challenges to improving the quality of our physical environment.  The 
following identifies a few of these challenges.  
  

Unattractive Sign Clutter 

Glare from Excessive Illumination 

Sign Clutter  
While signs are essential to the success of 
commerce, a balance must be struck between 
providing a reasonable opportunity to advertise and 
the tendency in some places to proliferate such 
signage. The number, size, placement, and quality of 
signs can either contribute to or detract from the 
quality of community appearance. It is the intent of 
the City of Virginia Beach to reduce the negative 
community impacts created by poor sign 
arrangements and design.   
 
 
 
Too Much Light  
Outdoor lighting plans should be designed to 
provide safe, attractive, and appropriate degrees of 
illumination for the proposed land use. It is 
important to avoid over-illumination in certain 
places including residential and rural areas, among 
others. Other areas may need more lighting for 
safety and security reasons, such as commercial 
parking lots and outdoor ATM stations. 
Nevertheless, every effort should be made to 
minimize the degree of outdoor lighting, where 
appropriate, to avoid unwanted glare.    
 
 
 
Landscaping 
A typical problem with landscaping is using plant 
material that, upon maturation, will not be suited to 
the land use or site. Another problem is the use of 
plant material that is non-indigenous to the climate 
of southeastern Virginia. Finally, there is no such 
thing as a maintenance-free landscape material. 
Some plants require less attention than others, but 
all must be maintained to assure long-term health 
and viability. 
 Disproportional Landscaping (note sign) 
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Parking Lots: 
Excessive Impervious Coverage  
 
We must change the template that is typically used 
to design and build suburban parking lots. Many 
times, these facilities are designed exclusively 
around the automobile and make little or no 
provisions for safe and orderly pedestrian 
movement. This often results in the creation of an 
unattractive ‘sea of parking’ that is difficult to 
negotiate on foot and lacks aesthetic appeal. We 
recognize the need to accommodate the automobile 
but must also create parking lot designs that 
address the functional and aesthetic needs of 
pedestrians. 
 
 
Vacant and underutilized buildings  
Buildings that suffer from long-term vacancies or 
underutilization do not contribute to a productive 
economy or attractive community environment. The 
city must work with owners of such structures to 
find mutually agreeable solutions to revitalize such 
properties. These remedies may include reuse and 
revitalization of the building. They may also include 
possible redevelopment including a mix of new, 
marketable uses and site design improvements.   
 
 
 
Fences along Roadways 
City ordinances allow fences but many have 
deteriorated leaving a less than desirable view from 
the road. 
 
 
 
 
 
Coordination of Public and Private 
Infrastructure  
Signs should be legible but conform to regulations. 
Landscaping should be controlled so not blocking 
signs. Enhance areas that are to be used by 
pedestrians. Lightings appropriate for the area. 
 

Coordinate Infrastructure 

Vast expanse of asphalt 

Deteriorating fences along roadway 

Vacant and Underutilized Buildings 
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ACHIEVING A POSITIVE COMMUNITY APPEARANCE 
 
Promote quality in design for all 
developments 
 
All development should incorporate 
environmentally sensitive design that protects 
the integrity of existing neighborhoods, 
complements adjacent land uses, incorporates 
crime prevention principles, and enhances the 
overall function and visual quality of the street, 
neighboring properties and community. Some 
distinct sections are addressed within this 
Comprehensive Plan. The creation of design 
guidelines provides assistance in creating a 
quality development. Those developments that 
promote quality design should be recognized. 
 
Residential development should enhance the quality of life for residents by incorporating safe, 
innovative design that integrates planning elements, such as connectivity, visually and functional 
open space, pedestrian networks and landscaped streetscapes. 
 

Non-residential development should incorporate 
solutions and design principles such as 
connectivity and consolidation while responding 
to adjacent residential development, improving 
the streetscape, and enhancing the experience 
and perception of employees and customers 
through appropriate scale and mass. 
 

Industrial development should utilize 
appropriate design elements to avoid intrusive 
visual, noise, odor and other potential impacts on 
adjacent uses. Such design should consider the 
link between function and aesthetic quality and 
contribute to the planning goal of achieving a 
quality physical environment.
 
 
 
 

Good blend of mixed uses 

Complementary Industrial Design 

Positive Neighborhood Design (Concept) 
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SPECIAL AREA DEVELOPMENT GUIDELINES 
 
URBAN AREAS 
 
 
Site Design - Urban Areas 
 
Setbacks and Building Location 
 

• Locate buildings close to the pedestrian street 
with off- street parking behind or beside 
buildings. 
 

• If site is located at a street intersection, place the 
building at the corner. Do not place parking, 
loading, or service area at the intersection. 
 

• Organize the site so that the buildings frame and 
reinforce pedestrian circulation. Pedestrians 
should walk along building fronts rather than 
along or across parking lots or driveways.  

 
 
Access and Circulation 
 

• The goal within the urban environment is more ease and pleasure in walking and less need 
to use a car. Individual businesses need to be linked to the street, to the sidewalk, to bus 
stops, to neighborhoods and each other. There should be pedestrian and some vehicular 
connection. Access must be ADA compliant.  

 
• Pedestrian routes not less than five feet in width should be direct and minimize conflicts 

with vehicles. Where there are pedestrian pathways from the street to parking areas 
between buildings ensure, a reasonably safe, and uninterrupted access. Provide a visible 
crosswalk where pedestrian pathways cross an internal driveway or curb cut. 

 
• Locate bike racks close to main building entrances so they are visible and convenient to use. 

 
 
Parking Areas   (See www.vbgov.com for information on Parking Lots & Structures) 
 

• Wherever possible join parking areas to create an internal circulation network. Minimize or 
eliminate curb cuts by sharing vehicular access with adjacent properties and or utilizing 
alleys for access. 

 
• Parking areas should not dominate the frontage of streets. Off street parking areas should 

be located behind buildings or in the interior of a block whenever possible. Shared parking 

Urban building placement 

http://www.vbgov.com/
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is strongly encouraged between adjacent or vertically mixed uses whose peak demand is 
offset from each other. 

 
• Large parking areas should be visually and functionally segmented into several smaller lots. 

 
• Consider the feasibility of providing a parking structure to conserve land and minimize 

impacts on the environment.   
 

• The building materials of a parking structure should complement surrounding design and 
be of high quality. Pedestrian entries should be clearly visible. The ground level of a parking 
structure should include retail, office or some other active use along primary street facades. 

 
• Bicycle rack parking and storage lockers are encouraged inside the parking structure. 

 
• Where appropriate, transit stops (incorporating weather protection) should be included. 

 
 
Landscaping   (See www.vbgov.com for Landscaping Guide)  

• Quality landscaping is essential to the built urban environment. Where possible retain the 
existing natural landscape. The corners of significant street intersections, gateways or site 
entries should be enhanced by special landscape treatments such as pavers, flowering 
plants, signage or decorative lighting. 

 
• Fences are recommended only where complementary to the building design. Discourage the 

use of stockade or chain link fence where visible from any public street.  
 

• Urban open space or plazas should have direct access from adjacent streets and allow for 
multiple points of entry and be located with regard to sun, shade and wind. The open space 
should be visible from the sidewalk allowing passersby to see directly into the space but 
buffered from moving cars. Partially enclose the space with building walls, freestanding 
walls, landscaping, or raised planters to create a relaxing outdoor area. 

 
• The importance of street trees and planters should be recognized and planned into the 

design. 
 
Natural Features 
 

• Undisturbed natural areas and important natural features should be identified during the 
design process.  Unlike suburban and rural areas where there is greater opportunity to 
preserve large stands of trees, wetlands or hedgerows, the urban area might find a 
significant focal point within the development to create a distinct sense of place. An 
example would be working a significant tree specimen into the design of an urban plaza. 

 
 
Stormwater Management as Landscaping Features 
 

• Whenever possible, stormwater retention and detention systems are encouraged to be 
designed as open space or landscape amenities.   

http://www.vbgov.com/
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• When structural systems are provided, plant material should be used to soften the 

appearance. The design of the system should blend in with natural site features and become 
a design element of the overall development. 
 

• Nonstructural systems can be of a variety of landscape plant materials that include 
groundcover, low to mid-height shrubs or a combination thereof. 

 
 
Lighting 
 

• Site lighting should be designed to reduce light trespass and glare. Pole standards and 
fixture design should be of a style and scale that is complementary to the area. 

 
• Lighting for pedestrians should be provided from storefronts using either indirect 

illumination from the building or direct illumination under canopies or awnings. 
 
 
Signs 
 

• Signs should primarily serve to identify the name, street number and nature of the business 
establishment. The color and theme of signs should be consistent with the primary building 
and the surrounding area.  The overall surface area and height must be in compliance with 
the Zoning Ordinance. 

 
 
Outdoor Art 
 

• Incorporation of outdoor art and other focal points into the overall design of a project 
creates a stronger identity and is encouraged. 

 
 
 
Building Design – Urban Areas  
 
Urban neighborhoods have a higher density of development and a greater intensity of activities. 
The area might include some mixed use development that integrates retail, office and residential 
uses within the same structure either vertically mixed in or horizontally. Drive thru windows and 
services are discouraged in the core of an urban area. 
 
Building Silhouette  
 

• The pitch and scale of roof lines should be considered in relationship with adjacent 
structures. 
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Spacing between building facades  
 

• Design sensitive to the surrounding built and natural conditions. Adjacent buildings should 
relate in similarity of scale, height, and configuration. The use of retail, cafes or restaurants, 
and higher density residential around the perimeter of an open space area provide 
pedestrian traffic and uses for the open space. Public open space should provide as many 
seating opportunities as possible. 

 
 
Proportion of the primary façade 
  

• Buildings located on corners shall provide a building entry, additional building mass and 
distinctive architectural elements at the corner. 

 
 
Proportion of windows, bays, and doorways 
 

• Windows and door openings should be proportioned so that verticals dominate horizontals 
except for street level storefront, which may be square. 

 
Location and treatment of entry 
 

• The primary entrance shall be both architecturally and functionally designed on the front 
façade of the building facing the primary street. 

 
• Retail uses should be placed at street level with office and residential uses placed in the 

upper levels or in the rear. 

 
• Residential building entrances should be raised above the sidewalk to distinguish them 

from commercial entries and to reinforce their privacy.  
 
Exterior building materials 
 

• Building exteriors should have a human scale which helps to relate people to the 
size of the building. Features that promote human scale would be recessed or 
projecting entries, individual windows with multiple window panes rather than 
oversized large single panes of glass, balconies, columns or covered walkways, 
textured or modular building materials. 

 
Building Scale 

 
• Buildings should be considered as being composed of three parts, similar to a column. Each 

building has a ground floor, upper floors and a roof or parapet.  



 

Special Purpose Guidelines / C-6 

 
Shadow patterns  
 

• For taller buildings, recess the upper floors to allow sunlight to pass onto the street. 

• Consider the choices of building materials and colors and how they will interplay with the 
sun and shade.   

 
 
 
 
Street Design – Urban Areas 
 
Streetscapes 
 

• Sidewalks that encourage pedestrian use need to be buffered from cars on both sides. They 
should not be located directly on the road's edge, since passing traffic can feel dangerous. 
One simple and inexpensive approach is to allow on-street parking.  
 

• Provisions should be made for wider sidewalks in urban commercial areas (minimum range 
of 12 to 16 feet wide) to accommodate uses such as vendors, merchandising and outdoor 
seating. 
 

• Streets should be designed with street trees that complement the activity of the area 
without hampering street lighting and sight distances. Residential street trees provide an 
appropriate canopy that shades the street and sidewalk as well as provide a visual buffer 
between the street and home. Commercial street trees shade the sidewalk without 
interfering with signs and building facades. 

 
• On-street parking protects pedestrians, benefits merchants, slows traffic, and allows drivers 

to visit several stores while parking once (instead of having to move from one store's 
parking lot to the next store's lot). If a sidewalk abuts a parking lot, make sure there are 
planters or other buffers between the sidewalk and the lot.  
 

• Where on street parking is provided, planting and street furniture should be located so as 
not to conflict with opening doors or pedestrian access. 

 
• Consolidate the number of fixtures placed within the right of way; consider the location of 

street lighting, pedestrian lighting, and hanging planters or banners with other streetscape 
elements. 
 

• Provide for an even distribution of light along sidewalks or pedestrian paths to avoid 
shadows or dark areas. 
 

• Bus routes and stops are encouraged to be placed within an urban or mixed use center. 
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SUBURBAN AREAS 
 
The Suburban Area is planned for relatively low density growth which includes residential as well 
as some commercial and office uses. These design principles are tailored for this area and should be 
implemented, as appropriate, to improve the quality of our physical environment.   These 
guidelines may be applied to larger-scale developments, infill projects or areas of redevelopment.   
 
 
Site Design – Suburban Areas 
 
Natural Features 
 

• During the design process, begin by identifying existing natural characteristics of the site 
that should be conserved. Natural site features and landform should be considered in the 
early stages of development design prior to building placement. Natural site amenities may 
consist of a significant stand of trees, unusual topographic conditions, natural drainage 
patterns, and similar natural features and should be preserved to the greatest degree 
possible. Natural characteristics create a sense of place on undeveloped sites that can be 
expanded upon during the development process. 

 
• Maintain and enhance significant views present within the study area boundaries both on 

and from a site. 
 
Access and Circulation 
 

• Clearly mark and efficiently place vehicular and non-vehicular access to all new 
developments during the planning and development process. Vehicular and pedestrian 
access should be distinct and clearly separated.   
 

• To minimize traffic conflicts, entrances and exits to a development should be consolidated 
to the greatest extent possible and located a sufficient distance away from street 
intersections. An internal circulation system should provide safe and convenient access to 
uses within the development site. Where compatible land uses adjoin one another, access 
from the internal circulation system to surrounding properties should be provided. 
Coordinate access with or provide from the 
secondary street system or by cross-parcel 
easements whenever possible.  
 

• Entrances and driveways should permit 
safe and convenient pedestrian crossing 
where they intersect sidewalk and other 
pedestrian access ways. A change in paving 
material to make the driver aware of the 
crossing is encouraged. 

 
• Where appropriate, pedestrian pathways 

not necessarily associated with the public 
roadways fronting the property should be An attractive and accessible pathway 
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provided in developments. Provide pedestrian access ways between residential 
development and commercial or office development.   

 
• Pedestrian pathways should be located within a landscaped or natural area that may consist 

of a significant stand of trees, unusual topographic conditions, natural drainage patterns or 
other natural features. This pathway should be constructed of a durable, low maintenance 
material such as asphalt or some surface material that is semi-permeable in nature. 

 
 
Parking Areas 
 

• The visual appearance of new parking lots is controlled in part by adopted ordinances 
regarding parking lot landscaping. Location and circulation characteristics can further 
improve the appearance and function of these lots. 
 

• Parking areas should be located toward the rear of the site while buildings should be 
generally oriented to the front (see Setbacks and Building Location section for siting of 
building). Additionally the parking area should be broken up into separate sub-areas to 
avoid the `sea of asphalt' appearance. 
 

• Landscaping for the parking area should be strategically located to provide visual relief, 
shading of the lot, green areas, and screening while insuring that lines-of-sight are 
maintained, both at the time of planting and when the plants have matured (see 
Landscaping section). 
 

• Access between parking areas on separate lots should be accomplished through use of 
shared-access easements, which join the lots. Individual curb cut for each parking area onto 
highways is discouraged. Internal circulation roads on a parcel should be designed with 
stubs to adjoining undeveloped parcels that will provide this future shared access. 
 

• A special area for the parking of bicycles should be provided on site with ready access to the 
pedestrian/bicycle pathway system. 

 
Landscaping 
 

• Developments that incorporate a carefully designed landscape package are more attractive, 
safer and retain higher economic value than those that do not. Landscaping can play many 
roles, both functional and aesthetic, in promoting a quality physical environment.   
 

• Within reason, existing trees and groundcover that are healthy should be preserved and 
integrated into the overall design of development, especially in high visibility areas of the 
site. Clearing in these areas should be confined to the absolute minimum to accommodate 
signage, driveways, and utilities. Pedestrian and bicycle pathways should be designed so as 
to minimize vegetation loss within these areas. In the absence of existing vegetation, the 
type, size, and location of new plant material should be added to achieve a high quality 
physical environment. 
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• Plans for commercial uses that adjoin areas planned for residential use employ effective 
landscape design techniques, including the placement of appropriate plant materials to 
buffer or screening such uses. 
 

• Screening may include fences, walls, berms, hedgerows, and massing of plant material. All 
enclosures should be designed with durable materials or be from a selection of hardy native 
plant materials. If walls are used, they should match the dominant material and color used 
in the building. Design continuity should be maintained between the building, trash 
enclosure area, and the wall plane used for screening.   
 

• Safe lines-of-sight for motorists that meet or exceed development standards should always 
be considered when selecting the type, size, and location of landscaping at critical areas 
such as intersections, parking lot crossways, and driveways. The size of the plants at 
planting and at maturity should be considered. In addition an inspection and maintenance 
schedule should be developed to insure that lines-of-sight are adequate at all times. 

 
Stormwater Management as Landscape Features 

 
• Whenever possible, stormwater retention and detention systems are encouraged to be 

designed as open space or landscape amenities.   
 

• When structural systems are provided, plant material should be used to soften the 
appearance. The design of the system should blend in with the natural site features and 
become a design element of the overall development. 
 

• Nonstructural systems can be of a variety of landscape plant materials that include 
groundcover, low to mid-height shrubs or a combination thereof. 

 
Lighting 
 

• All outdoor lighting should be of a design that accentuates the site and provides sufficient 
illumination for the development without projecting light and glare onto adjacent 
properties or into the sky. 

 
• Pole standards and fixture design should be of a style and scale that is complementary to 

the area. Lighting poles should be of minimum height, possessing a pedestrian scale, but 
provide adequate illumination.   

 
• Lighting of non-residential buildings should be designed as an integral part of the building's 

architecture to be as unobtrusive as possible.  Lighting especially on the rear of buildings 
that face residential areas should be designed and placed so that it does not direct or reflect 
any illumination into residential areas. 

 
Signs 
 

• All signs should be consistent in color and theme with the primary building.  The overall 
surface area and height must be in compliance with the Zoning Ordinance. 
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• Signs for residential development should be compatible with the style and theme of the 
community and complementary to any significant natural site features. 
 

• Signs in all nonresidential areas should be clearly legible to both motorists and pedestrians.  
Oversized or overly elaborate signs competing for attention or which create visual clutter 
are discouraged. 
 

• Signs should primarily serve to identify the name and nature of the business establishment. 
 

• In non-residential developments, one sign identifying the complex and some of the major 
tenants should be installed.  Tenants should install only appropriately scaled signs on the 
buildings.  Individual freestanding signs located along the roadway for each tenant are 
discouraged.  Signs and graphics for tenant identification should be compatible in design 
theme and color, but not necessarily identical.  The signs should not compete with one 
another for attention. 

 
Setback and Building Location  
 
Residential  
 

• Residential structures should abide by the setback provisions of the City Zoning Ordinance.  
Structures should be sited to create open spaces that promote a "sense of place" or a human 
scale for the development.   

 
• Residential structures should not front or back directly onto the arterial highways.  Where 

possible, a landscaped buffer adjacent to the right-of-way should be provided before any 
residential structures are sited.  This buffer should be protected from future alteration 
through use of a protective easement or dedicated to the homeowners association. 

 
• All freestanding signs should be incorporated into the landscape plan for development. 
 
• All lighting used to illuminate signs externally should be positioned at ground level to be 

hidden yet illuminate the sign adequately and should be designed to avoid any glare onto 
adjacent properties.  All lighting fixtures used to accomplish the external lighting should not 
overpower the sign.  Signs should be externally illuminated as described above and be 
constructed of wood, fiberglass, or an appropriate long-lasting material. 

 
Non-Residential  
 

• Commercial buildings should be generally oriented toward the front of the lot within a well 
landscaped green area while locating the parking and loading areas to the rear of the lot.   
 

• Consolidation of buildings within office parks is preferable to the one building one, lot 
development. 
 

• Buildings should be situated close to the highway just beyond the established buffer 
setback. 
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• The length of the wall parallel to the street should be limited along the front to avoid a 
monotonous expanse of building close to the highway.  Buildings should be oriented to the 
street and designed and scaled to encourage pedestrian movement. 
 

• Large parking areas should be situated behind buildings as described in the section above 
entitled, Parking Areas. 
 

• Open space areas should be included as part of the development and be strategically located 
in conjunction with an open space area on adjacent property. 
 

• The buildings and parking areas should be situated on the site to promote pedestrian 
movement from business to business instead of vehicular movement in the form of moving 
from one parking space to another to get from one business to another. Walkways should 
connect buildings and parking areas. 

 
 
Building Design – Suburban Areas 
 
Understanding the symmetry between a building and its surrounding environment, both natural 
and built, is critical to achieving a successful design.  To achieve high quality a building’s 
architecture and proportional elements of scale, mass and height must be factored in when 
designing. 
 
Scale 
 

• Scale is vital to achieving compatibility.  The ratio of the parts of a structure to the entire 
structure, the structure's size in relationship to its surroundings, and the structure's size in 
relationship to an individual are the three most important aspects of scale. 

• Buildings should possess details that can be appreciated at a ‘human-scale’.  Architectural 
details should be included in the design of buildings that are scaled to the pedestrian (not to 
passing motorists), that draw the pedestrian's eye, and that create a memory of the building 
and the place.  Amenity features such as public plazas, staggered storefronts, gazebos, 
fountains, circular passenger drop-off points and distinctive storefront architecture should 
be included in the design of retail centers.  Visual interest should be provided through 
window and door details, varied rooflines, consistent textures and color, as well as 
staggered placement of the buildings. 

 
 
Building Mass 
 

• The mass, or overall size, and height of the structure should be appropriate to the 
surroundings. 

 
Proportion of Building Components 

 
• Proportion is the relationship of one dimension to another.  If proportion is correct, order 

seems to prevail.  Each component of a building should have good proportion (height to 
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width of a door, for example), the relationship of each component to each other (wall to 
window, for example) should express good proportion, and the ratio of building mass to the 
spaces around it should possess good proportion. 

 
• The side or rear facade of a building located adjacent to and visible from a roadway should 

be designed so as to possess as much detail as the primary facade. 

 
• The height, bulk, and architecture of structures should convey a sense of openness, ensuring 

substantial sunlight access. 

 
Color 
 

• The use of color in building design is a subjective issue.  Generally, however, colors should 
complement the surrounding environment, not serve as the dominant structural feature or 
intrude upon surrounding uses.  Quality architectural design should attract the eye to 
buildings, not an overstatement of color.  Color should be used to accent, not define 
buildings.  

 
Building Materials  
 

• Materials used on structures should be long-lasting, attractive, and high quality.  Building 
materials should reflect the character of the area associated with it.  
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RURAL DEVELOPMENT 
 
Rural Development Guidelines - Residential 

 
1. Subdivide residential lots on soils that possess the best drainage and water table 

characteristics using a reasonable mixture of acceptable rural residential lot sizes provided 
it is determined by the City that the principal goal of protecting agriculture and conserving 
our natural resources is not 
compromised through this 
subdivision method.  
 

2. Illustrate the ultimate plan of 
development, as well as anticipated 
development phases, if any. 
 

3. Maximize the opportunity for 
agricultural, equestrian, and similar 
compatible rural activities as part of 
the residential development. Avoid 
fragmenting or dividing remaining 
farmland and open space into small 
lots. 
 

4. Locate protective buffers between proposed residential structures and abutting agricultural 
operations.  These buffers should be at least 50 feet in width. The first 25 feet of such area 
adjacent to an on-going agricultural operation should be heavily planted with a mixture of 
grasses and low growing indigenous shrubs; and the second twenty-five feet of such area 
adjacent to the structure should be planted with a double row of trees with a minimum 
caliper of one and one half (1 ½) inches and should be centered no more than thirty feet 
apart.  Such trees should be indigenous and consist of a mixture of 25% deciduous and 75% 
evergreen to screen as necessary or to provide scenic vistas. Seasonal changes and foliage 
color should be thought of when selecting planting materials. 
 

5. Whenever possible, plan developments 
to preserve existing trees and other 
significant natural resources.  In those 
cases where development is proposed 
within areas of existing tree cover, 
design the placement of buildings and 
driveways so as to save and protect as 
many trees and other significant 
environmental features as possible.  
 

6. Include substantial setbacks, with 
landscaping, between dwellings and 
rural arterial roadways as discussed in 
Section 402 of the City Zoning 
Ordinance.  
 

Typical rural residential 

Horse pasture between road and home 
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7. Provide flag lots, where warranted to advance the purpose of this plan, taking into 
consideration the size of the lots within the subdivision, existing or future tree cover and 
other pertinent characteristics relating to the need for rural residential privacy and open 
space. Design appropriate widths and pavement types for driveways serving flag lots. (e.g. 
fire truck access).  
 

8. If necessary, provide longer distances for rural cul-de-sac streets than is otherwise 
permitted throughout the City.  Locate roadway drainage ditches a sufficient distance from 
the edge of pavement to enable emergency vehicles to pass around road obstructions.  
 

9. Minimize all access points along rural arterial roadways, for example, through consolidation 
of properties.  
 

10. Provide greater streetlight separation distances than is otherwise permitted throughout the 
City. Focus the light downward, not upward to the sky. 
 

11. Protect land for open space purposes through the use of a variety of legal instruments, such 
as deed restrictions, appropriate zoning classifications, protective easements or transfer to 
a stewardship agency (e.g. foundations or conservation groups), or through some other 
appropriate means. 
 

12. Establish visible landmarks that are incorporated into the design of development entrances 
that recall the rural heritage of area. 
 

13. Provide trail systems for recreation. 
 
 
 
Rural Development Guidelines - Non-Residential  
 

1. Protect rural character and existing scenic 
views. 

 
2. The identity of Virginia Beach’s rural 

community should take its cue from its rural 
heritage. The areas known as Creeds and 
Blackwater have some buildings that 
encourage a type of design reminiscent to the 
area. 
 

3. Franchise retail, office parks or shopping 
centers are not encouraged. 

 
4. Development in rural commercial centers can 

include locally oriented retail, service, and community uses scaled to be compatible with the 
character of the rural landscape.  
 

5. Non-residential development should be located within the defined Rural Community Areas 
to encourage interaction of people, not vehicles. 

Blackwater Trading Post 
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6. Non-residential, locally oriented retail or 

services are limited in the rural area so as 
not to require the extension of urban 
services. 
 

7. Proposals for non-residential 
development in this area should be 
designed to complement the surrounding 
rural character in terms of size, scale, 
architecture and selection of materials.  
They should also adhere to sound 
environmental principles that include 
energy-efficient design and effective 
groundwater protection.  
 

 
 
 

Locally oriented retail 
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Pungo Grill – Aladdin Kit Home 
Classic Reuse from House to Restaurant 

PUNGO  
 
Site and Building Development Guidelines  

 
• The scale, proportion, and general character of buildings in all four quadrants around the 

Pungo intersection should evoke a design vocabulary reminiscent of turn of the century 
architecture. 
 

• The dominant residential look should 
complement the Craftsman-style 
bungalows, using the existing Aladdin 
Readi-Cut kit homes as an example 
 

• New commercial uses should include 
bungalow-style architectural elements: 
 
o Low-pitched, gabled roofs. 

 
o Wide, overhanging eaves. 

 
o Exposed rafters under the eaves. 

 
o Decorative brackets under the gables. 

 
o Incised porches beneath the main roof. 

 
o Handcrafted stone or woodwork. 

 
o Setbacks should be reduced in the 

village core to allow direct connects 
between the safe and attractive 
sidewalks and storefront entrances. 
Conversely, suburban-style 
development, including auto-oriented 
shopping centers and cookie-cutter 
houses, is not appropriate in the core 
area of Pungo. 
 

o To the extent possible, new parking 
should be oriented behind buildings 
away from Princess Anne Road or 
screened if located on the side of buildings. 
 

o Access points from the roadway should be minimized and, where possible, combined to 
enhance the historic nature of Pungo.  
 

o Sidewalks and pathways should provide safe and attractive pedestrian connections 
within the core and a continuous link one end of the settlement to the other with a 
minimum of vehicular conflict points. 

Munden’s Store - Classic Commercial Style 
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TRANSITION AREA DESIGN GUIDELINES  
 
The Transition Area (see Section 1.4 of the Comprehensive Plan Policy Document) is meant to serve 
as a buffer between the City’s Suburban and Rural Areas. Accordingly, it should provide an apparent 
visual shift from suburban development character and form to rural development character and 
form as one travels from north to south. Therefore, development in the Transition Area should 
reflect a noticeable transitional pattern with contiguous and unified open space throughout, also in 
keeping with the accompanying Transition Area Design Guidelines. The Guidelines are adopted by 
reference as part of the Comprehensive Plan and are available in the online document library at 
www.vbgov.com/Planning. These guidelines articulate a high quality, ‘Rural Transitional’ design 
theme, unique to the Transition Area vision.  
 

https://www.vbgov.com/government/departments/planning/areaplans/Pages/default.aspx


 

Special Purpose Guidelines / C-18 

Example of workforce housing 

SPECIAL PURPOSE GUIDELINES 
 
WORKFORCE HOUSING 
 
The following is a brief summary of development and design provisions relating to workforce 
housing. For additional information on Workforce Housing see www.vbgov.com/housing.  
 
 Workforce Housing Development shall comply with the following Criteria: 
 

• Proposals for Workforce Housing (WFH) Development should comply with the 
Comprehensive Plan, applicable Design Guidelines, and related ordinances that are 
applicable thereto.  

 
• Affordable WFH units in a WFH Development shall be mixed with the market-rate units 

and shall not be clustered together or segregated in any way from the market-rate units. 
 
• If the WFH Development 

Plan contains a phasing 
plan, the phasing plan shall 
provide for the 
development of affordable 
housing units concurrently 
with the market-rate units. 
No phasing plan shall 
provide that the affordable 
housing units built are the 
last unit(s) in a WFH 
Development.  

 
• The exterior appearance of the WFH units in a WFH Development shall be similar to the 

market-rate units by the provision of exterior building materials and finishes 
substantially the same in type and quality as the market-rate units. The WFH unit 
exterior shall be substantially indistinguishable from the market-rate units. 

 
• The WFH units shall be comparable in bedroom mix, design, and overall quality of 

construction to the market rate units in the WFH Development, except that the WFH 
unit shall not be required to exceed three bedrooms per unit. The square footage and 
interior features of the WFH units shall not be required to be the same as the market-
rate units, so long as they are reasonably similar in size and quality and are consistent 
with the current building standards for new housing in the City of Virginia Beach. 

Example of workforce housing 

http://www.vbgov.com/housing
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SHADOWLAWN INFILL DEVELOPMENT  
 
Background 
 
The Shadowlawn neighborhood is a residential enclave located in the southern half of the Resort 
Area of the city.  Residential units consist primarily of single-family dwellings with small clusters of 
multi-family units.  
  
The neighborhood was platted in the first half of the 20th Century.  As a result, the streets and lots 
are laid out in size and pattern typical of that period.  Streets, with right-of-ways of 50 feet, are 
aligned on a grid pattern.  The majority of the lots were established at 30 feet by 100 feet; however, 
some of the lots adjacent to Lake Rudee were established at 25 feet by 100 feet.   
 
The residential dwellings constructed in the neighborhood vary in style and size and are 
representative of single-family architecture from throughout the 20th Century.  Most of the homes 
appear to have been constructed during the decades from 1950 to the present, and are Colonial 
Revival or Ranch in style.  The number of stories is one or two, but one-story dwellings seem to 
predominate.  Due to the fact that these styles of homes cannot be constructed on single 30 foot 
lots, most of them are constructed on a combination of two or more of the 30 foot lots.  In most 
cases, all of the lots in the combined parcel have been built on, but in some cases, one of the 30 foot 
lots in a combined parcel may not have been built on.  As a result, there are several 30 foot or 25 
foot lots remaining between constructed homes.  Occasionally, two or more unbuilt lots (in the 
same or separate ownership) may be adjacent to each other, resulting in a potential of 60 or more 
feet width.  
   
In the last decade, as individuals have sought to reside or own residential property in the 
neighborhood, homes have been constructed on some of these `infill' lots, which represent the last 
residential development opportunities in the neighborhood.  In most cases, from a standpoint of 
land use and aesthetic compatibility with the existing neighborhood, the resulting dwelling units 
have not been a success. 
  
The reasons that most of these newer dwellings cannot be considered to be a major aesthetic and 
land use success is:   
 
 a direct result of the narrow lot width that the home is built on,  
 the dimensional restrictions placed on new construction by the City's Zoning Ordinance, 

and 
 the style and architectural design characteristics of the adjacent dwellings.   

 
Usually, new construction on the infill lots has resulted in narrow, two-story structures, of almost a 
townhouse style, located between one-story ranch style structures.   
 
Section 502(e) of the City Zoning Ordinance prohibits a single nonconforming lot from being 
developed where two or more contiguous lots are being held in common ownership.  Such lots must 
be combined to meet or more closely approximate the frontage and area requirements of the R-5S 
Residential Single-Family District.  Any lot with a width less than 50 feet and an area less than 5000 
square feet, where an adjacent property is owned by the same party, can only be approved for 
development through the subdivision variance process.   
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Compatibility Guidelines 
 
Utilization of the following design and land use compatibility principles can help to ensure that new 
dwelling structures constructed on the infill lots in the Shadowlawn neighborhood are integrated 
into the character of the neighborhood and are less likely to negatively impact adjoining dwellings.  
Designing a dwelling to satisfy the factors will no doubt be more difficult than utilizing a design that 
simply fits the site and the accompanying zoning restrictions.  The result, however, will be a 
dwelling that is compatible to the surrounding dwellings, in respect to design and land use, and that 
will give the impression to those who pass by that it has always been part of Shadowlawn. 
 
Height, Width, and Proportion 
 
 New infill structures should be constructed at a height that is compatible to the adjacent 

structures.  If at all possible, the new dwelling should have the same number of stories as 
the dwellings on either side or be within 15% of the height of those dwellings.  The majority 
of the dwellings in Shadowlawn are one-story and occasionally, two-story.  Introduction of a 
narrow, two-story structure (which is the case most of the time in Shadowlawn) between 
two one-story structures creates an incompatibility that can, in effect, act as a detriment to 
the overall character of the neighborhood. 

 
 Equally important to the height factor for a new infill structure is the width factor.  The 

majority of the remaining infill lots are only 25 to 30 feet in width, with resulting structures 
of only 20 or less feet in width.  Structures on either side of the infill lot were usually 
constructed on lots of 60 to 90 feet in width, with a resulting dwelling width of 30 to 50 feet.  
The resulting effect has been that of the insertion of a single townhouse dwelling between 
two ranch style dwellings.  Every attempt should be made to utilize every inch of the 
available width of an infill lot. 

 
 The relationship of the new structure's width to height establishes its proportion.  The 

proportion of the new structure should be as similar as possible and compatible with the 
proportion of existing adjacent structures.  For example, if in adjacent dwellings, the 
proportion of the structure is such that for every one foot of height the width is one and 
one-half feet, the new infill structure should have a proportion as close to that as possible. 
 

Location on Site / Setbacks / Relationship to the Street  
 
 Probably the key factor in ensuring that a new infill structure possesses land use and 

aesthetic compatibility to the neighborhood is in the relationship of the structure to the 
street and to the adjacent structures.  In order to have that relationship in a manner similar 
to the adjacent structures, all of the factors discussed in this section must be successfully 
satisfied.  If a good relationship is achieved, two objectives will be met: first, the streetscape 
(the appearance of all of the buildings, landscaping, and other site improvements on a street 
seen as a whole) will be maintained, and second, the potential for negative land use impacts 
to adjacent properties will be reduced. 

 
 The location of the structure on the site should be such that the new dwelling does not 

disrupt the existing rhythm of building width and spacing and does not have setbacks, 
which vary significantly from the predominant setbacks in the neighborhood.  
Accomplishing this on the 25 or 30 foot lots will be difficult, if not impossible.  An exact 
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rhythm of width and spacing does not currently exist in the neighborhood; however, there 
is a consistent rhythm that a design for an infill lot can strive to reach.  To achieve a design 
that fits the rhythm of the other structures on the street as closely as possible, it will be 
necessary to utilize the full width of the lot.  A minimum lot width of 35 feet with a buildable 
width of 25 feet should be strived for.   

 
 The front yard setback should meet the requirements of the Zoning Ordinance, while at the 

same time, be consistent with the front yard setbacks of the adjacent structures.  In some 
cases, it might be necessary to encroach into the required rear yard setback due to the need 
to have a dwelling that has adequate floor area but still maintains proper height and width 
proportions. 

 
Materials and Details 
 
 Compatibility cannot be achieved if the building materials used on the facade (outside 

visible wall) of the structure and the details (windows, doors, decoration) differ 
substantially from those predominantly found on the other dwellings in the neighborhood.  
The common facade materials in Shadowlawn are brick and clapboard-style siding (wood 
and vinyl).  New infill structures, therefore, should utilize brick or clapboard-style siding on 
the exterior facade.  Use of materials such as dryvit, stucco, or grooved plywood would 
reduce the possibility that the new structure would be compatible to the neighborhood. 
 

 Similarly, compatibility can only be achieved if the decorative and functional details of the 
structure are as similar as possible to the surrounding dwellings.  For example, if the 
surrounding dwellings commonly utilize multi-pane, double-hung windows, of a certain 
proportion, then the windows to be installed in the new structure should be as similar as 
possible to them in those respects.  Installation of windows with large areas of glass and of 
irregular shapes probably would not be appropriate. 

 
Parking 
 
 If dealt with successfully, the manner in which the parking is arranged can ensure 

compatibility of the new dwelling to the surrounding dwellings.  The predominant method 
of parking in the neighborhood is either on the street or on a single-stack driveway.  This 
method of parking arrangement permits the remainder of the front yard area to be left as 
open space and lawn.  New structures should try to achieve the same effect by installing a 
single-stack driveway and leaving the remaining portion of the front yard as open space or 
lawn.  The paving of the entire front yard area is not desirable, because it will greatly reduce 
the potential compatibility of the dwelling with the surrounding dwellings.  If it is absolutely 
necessary to utilize the entire front yard area for parking, the surface material should be of 
a type that permits a lawn groundcover to grow through, such as porous pavers.  
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HISTORIC PROPERTIES  
 

In 1976, the Secretary of the Interior published standards for the preservation of historic 
properties listed in or eligible for listing in the National Register of Historic Places. Since their 
publication, these standards have been adopted by hundreds of preservation commissions 
nationwide in local design guidelines.   
 
Generally speaking the National Register defines “historic” depend on / uses as their “Criteria for 
Evaluation”: “the quality of significance and association with American historical events, figures, 
architecture, archaeology, engineering, and culture that is  present in districts, sites, buildings, 
structure, and objects and  possess integrity of location, design, setting, workmanship, materials, 
feeling, and association.”  
 
The Standards for Rehabilitation    
 
The intent of the Standards is to assist the long-term preservation of a property's significance 
through the preservation of historic materials and features. The Standards pertain to historic 
buildings of all materials, construction 
types, sizes, and occupancy and encompass 
the exterior and interior of the buildings. 
They also encompass related landscape 
features and the building's site and 
environment, as well as attached, adjacent, 
or related new construction.  
 
The Standards serve to provide guidance 
that repairs and alterations not damage or 
destroy materials, features or finishes that 
are important in defining the building's 
historic character. For example, certain 
treatments--if improperly applied--may 
cause or accelerate physical deterioration of 
the historic building. This can include using 
improper repointing or exterior masonry cleaning techniques, or introducing insulation that 
damages historic fabric. In almost all of these situations, use of these materials and treatments will 
result in a project that does not meet the Standards.  
 
The following guidelines are adapted from The Secretary of the Interior's Standards for 
Rehabilitation with Guidelines for Rehabilitating Historic Buildings 1990. GPO stock number: 
024-005-01230-3.  
 

• A property shall be used for its historic purpose or be placed in a new use that maximizes 
the retention of distinctive materials, features, spaces, and spatial relationships. Where a 
treatment and use have not been identified, a property will be protected and, if necessary, 
stabilized until additional work may be undertaken. 

 

First Landing State Park Cabin 
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• The historic character of a property shall be retained and preserved. The replacement of 
intact or repairable historic materials or alteration of features, spaces, and spatial 
relationships that characterize a 
property will be avoided. 

 
• Each property shall be recognized as 

a physical record of its time, place, 
and use. Changes that create a false 
sense of historical development, 
such as adding conjectural features 
or architectural elements from other 
buildings, shall not be undertaken.  

 
• Most properties change over time; 

those changes that have acquired 
historic significance in their own 
right shall be retained and 
preserved.  

 
• Distinctive features, finishes, and construction techniques or examples of craftsmanship 

that characterize a property shall be preserved.  
 

• Deteriorated historic features shall be repaired rather than replaced. Where the severity of 
deterioration requires replacement of a distinctive feature, the new feature shall match the 
old in design, color, texture, and other visual qualities and, where possible, materials. 
Replacement of missing features shall be substantiated by documentary, physical, or 
pictorial evidence.  

 
• Chemical or physical treatments, such as sandblasting, that cause damage to historic 

materials shall not be used. The surface cleaning of structures, if appropriate, shall be 
undertaken using the gentlest means possible.  

 
• Significant archeological resources affected by a project shall be protected and preserved. If 

such resources must be disturbed, mitigation measures shall be undertaken.  
 

• New additions, exterior alterations, or related new construction shall not destroy historic 
materials that characterize the property. The new work shall be differentiated from the old 
and shall be compatible with the massing, size, scale, and architectural features to protect 
the historic integrity of the property and its environment.  

 
• New additions and adjacent or related new construction shall be undertaken in such a 

manner that if removed in the future, the essential form and integrity of the historic 
property and its environment would be unimpaired 

 
• The landscape surrounding a historic building and contained within an individual parcel of 

land is considered the building site. The site, including its associated features, contributes to 
the overall character of the historic property. As a result, the relationship between the 
buildings and landscape features within the site's boundaries should be considered in the 
overall planning for rehabilitation project work.  

Frank Lloyd Wright Designed Home 
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PARKING STRUCTURE STANDARDS  
 
Background 
 
Traditionally, the design of a parking structure takes a secondary position to the development of a 
larger project or a secondary position to cost considerations. Many times, a parking structure is 
simply considered to be a building needed to 
provide temporary storage of vehicles and not as 
an integral part of the design fabric of Virginia 
Beach -- or any other city. These guidelines are 
intended to result in parking structures that 
integrate into the existing and desired design 
fabric of the city and in particular, to the existing 
and desired design fabric of the area in which the 
structure is located. Hopefully, the final design of 
the parking structure will be viewed as a long-
term, quality amenity to the city and not as a 
utilitarian ‘quick-fix' for a parking problem. 

Site Design  
  

• Access to parking structures should be designed so as not to obstruct free flow of traffic on 
adjoining public streets (e.g., right and left turn lanes into the structure). Entrances and 
exits should be located so that each is separated from the other. Separation of the two 
reduces the turning movement conflicts which occur as vehicles enter and exit the 
structure. 

 
• There should be adequate provision for ingress and egress to all parking spaces to ensure 

ease of mobility, ample maneuvering clearance, and safety of vehicles and pedestrians.  
 

• Access points to the parking structure for pedestrians should be located to avoid 
pedestrian/vehicle conflicts.  

 
• Loading areas within the structure should be provided for vanpools/carpools which may be 

picking up or discharging passengers who have vehicles parked in the structure.  
 

• Security features, as described in the security section below, should be incorporated into 
the site design as appropriate. 

 
Exterior Facade Design 
 

• The exterior facade should maintain a horizontal line throughout. The sloping nature of the 
interior structure, necessary in the design of parking structures, should not be repeated on 
the exterior facade.  

 
• The height and mass of the structure should be consistent with the urban design fabric 

within which the structure is to be located (e.g., a seven-story parking structure should not 
be situated in an area that consists of primarily two- to three-story structures). 

 

Urban parking structure with retail 
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• Facades that face public rights-of-way should incorporate a repeating pattern that includes 
color change, texture change and material change, each of which should be integral parts of 
the structure not superficially applied trim, graphics, or paint. In addition, vertical elements 
should be incorporated into the exterior facade design in order to create a repeating 
pattern. This can be accomplished through the use of reveals, projecting ribs, or offsets, 
which should be no less than 12 inches in width. All such elements should repeat at 
intervals of no more than 30 feet. 

 
• A wall or other screening of sufficient height to screen parked vehicles and which exhibits a 

visually pleasing character should be provided. 
 

• Elevator and stair shafts should be topped with gabled roofs or other architectural accents. 
 

• In commercial districts with an existing or planned urban design fabric, ground-level retail 
use is encouraged to enhance the streetscape. Where retail is not practical, other amenities, 
such as an art wall, are encouraged as means of enhancing the streetscape. The ground-level 
of the structure should never consist of a featureless length of a wall. 

 
• Pedestrian entrances should be well defined and attractive.    
 
• Exterior building materials for all portions of the building should be high quality, durable, 

and aesthetically pleasing. Predominant exterior building materials should include any 
combination of brick, wood, stone, or tinted, textured, concrete masonry units. Bare or 
painted concrete as the only exterior facade material is strongly discouraged. 
 

Security Features 
 
Proper security is an important aspect of operating a parking structure. A safe, secure environment 
must be provided for patrons, employees and vehicles.  Adequate security measures should be an 
integral part of the initial design. Secure and lock the parking structure when not in use. 
  

The overall design of the structure should be such that it provides for easy surveillance from the 
street. The proper placement and design of windows, lighting, and landscaping increases the ability 
for police and others to observe intruders and maximizes the potential to deter crime. 
 

• Lighting: A higher light level improves security and is an important passive technique for 
preventing crime. Parking structures should be designed to provide high light levels 
throughout all areas. Lighting should be uniform throughout the structure so that dark 
hiding places are not created. The recommended light level for a parking structure is a 
uniformly distributed 10 foot-candles. Light colored ceilings and upper walls are also 
recommended to increase light. Extra light should be considered in pedestrian areas such as 
stairs, elevator lobbies, entrances, exits, and ramps. In addition, lighting should be designed 
so that parkers are not shocked by great contrasts in light levels between the outside and 
inside of the structure. 

  
• Elevators: Elevators should be located along the exterior periphery of the building, 

preferably on a street side and oriented so that the elevator lobby is visible from the 
street at each level. The back of the elevator cab and shaft should be made of glass or 
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other similar transparent material that will allow maximum surveillance from the 
exterior. 
 

• Stairways:  As with elevators, stairways should be located along the exterior periphery of 
the building, preferably on a street side and oriented so that the stairway is visible from the 
street at each level. Glass or a similar transparent material should be used to allow visibility. 
 

• Access:  Pedestrian access into and out of the building should be channeled through only 
one or two points to allow surveillance either by a cashier or a remote television camera.   
 

• Sound Detection Equipment and Cameras: Both sound detection equipment and cameras 
can be used to help monitor pedestrian activity, especially in remote sections and at 
entrances and exits. Television or sound equipment should be installed so that it is tamper-
proof.   
 

• Cash Security: Use of drop safes and silent alarms in the cashier’s booth should be 
considered. 
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GOLF COURSE DEVELOPMENT  
 
Location  
 

• Golf courses should be located so as to be easily accessible to the resort areas of the city and 
activity centers; 

 
• Golf courses should be located on land that 

consists of medium-textured soils; 
 

• Setbacks of at least 150 feet should be provided 
between the centerlines of fairways and the 
course property line. At least 50 feet of this 
setback should be an existing forested area or 
planted as a forested buffer. Assistance from the 
Virginia Department of Forestry is available 
regarding forested buffers. 

 
Design  
 

• Where tees and fairways are planned to be 
separated by landscaped corridors, these design attributes should ultimately convey a 
strong sense of privacy, peacefulness, natural beauty, and safety. These corridors can also 
serve as interesting wildlife habitats, thereby making very positive contributions toward 
protecting the natural environment and helping the marketing potential of the golf course 
project. In the absence of acceptable natural vegetation in these areas, significant tree 
stands using native and diverse species with suitable understory landscape material should 
be planted, where deemed appropriate by the golf course architect or planner, in order to 
achieve these objectives. Low cost plant material and tree seedlings are available for this 
and other purposes from the Virginia Department of Forestry. Additional features within 
these landscaped corridors, such as water traps, creek crossings, and other design 
attributes are also encouraged as aesthetic complements of the golf course. 

 
• Although public trails are appropriate along the outer periphery of golf courses, there 

should be no connection between these trails and on-course golf paths; and 
 

• Significant archeological and historic sites located on the site should be identified and 
impacts to these cultural resources described prior to the submission of preliminary site 
development plans. 

 
Water Quality / Stormwater Management  
 
 Stormwater and water quality control structures should be used to supplement natural 

filtering systems such as wetlands and floodplains; 
 
 Wet-ponds and sand-peat filter combinations should be used where conventional 

infiltration practices are not suitable. A sand-peat filter, a modified version of a wastewater 
effluent device, may be used in conjunction with a golf course facility.  Typically, it consists 
of an earthen dike with the following layers from bottom to top: 

Aerial of Virginia Beach National Golf Course 
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o 6-inch deep bed of washed bank-run gravel which is fitted with a perforated 

underdrain pipe; 
o 24-inch layer of fine-medium sand; 
o 4-inch layer of 50/50 peat-sand mixture; 

and 
o 18-inch layer of peat which is planted in 

grass. 
 

• The runoff from the sand-peat filter should be 
released onto natural soils in order to allow 
recharge into the groundwater system and 
replenish the base flow of receiving waterways. 

 
• Wet ponds should be designed to serve as a 

component of the site's irrigation system in order to 
reduce groundwater withdrawals for course 
watering; 

 
• Waterways that traverse the proposed site should not be altered or rerouted.  All waterway 

crossings should be kept to a minimum number and designed to minimize impacts on the 
waterways.  Elevated crossings on pilings should be used to minimize impacts on the 
natural or constructed waterway, drainage way, or wetland. 

 
• The distance between the golf course tees, fairway, and greens  and adjacent waterways and 

tidal or non-tidal wetlands, as defined in the City's Southern Watershed Management and 
Chesapeake Bay Preservation Area Ordinances (except those established in connection with 
best management practice facilities or with water landscape features within a golf course 
which are not connected by surface flow to tidal waters) should be no less than 100 feet 
from the top of bank, shoreline or edge of such wetlands.  Further, buffer areas should 
either remain in their native vegetative state with trees and shrubs or planted with native 
material that will enable them to become a forested area in the future. In all cases where 
new trees are planted, tree survival rates should be taken into account when determining 
the desired number expected to reach maturity. Sodding these waterway and wetland 
protection buffer areas does not offer the same level of pollutant removal capabilities as 
those areas that consist of tree and shrub cover and, therefore, buffer areas should be 
treated with more than turf alone. 

 
• Facility hazards such as grass bunkers, lakes, and sand traps should be designed as a 

component of the site's stormwater management system. 
 
• Golf course development plans should include a Best Management Practice facilities 

maintenance plan. Retention areas should be designed so that maintenance necessitated 
from siltation deposition is easily achieved. Facility design criteria should include the use of 
fore bays for sediment control and the establishment of emergent wetlands around the fore 
bay perimeter. 

 
• Water traps and associated drainage ways should be sized, positioned, and designed to 

replicate, to the greatest extent possible, storm water effluent characteristics that replicate 
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natural storm flows necessary to protect the normal functioning of receiving hydrologic 
systems. 

 
Golf Course Natural Resource Protection Plan 
 
In addition to adhering to the General Golf Course Development Guidelines, a Natural Resource 
Protection Plan should be submitted by applicants who wish to develop such facilities. The 
following information should be considered when developing the Plan: 
 

• Golf course design should include measures to retain existing woodland cover. The clearing 
of forested areas should be limited to no more than 25% of the total forest acreage. 
Reforestation must be implemented to replace any acreage over the 25% limit. Off-site 
reforestation may be acceptable within other areas of the watershed. An acceptable 
reforestation plan utilizing, as a minimum, Virginia Department of Forestry guidelines, 
should be provided prior to or upon submittal of preliminary site plans. 

 
• Rare and endangered species and their natural 

habitat areas and Natural Heritage Areas, as 
identified by the U. S. Fish and Wildlife Service and 
Virginia Department of Conservation and Recreation, 
should be identified and protective measures 
described if applicable. 

 
• A water quality monitoring program which includes 

baseline monitoring of appropriate chemical, 
physical, and biological parameters, as deemed 
appropriate upon consultation with the Virginia State 
Water Control Board, should be established for 
adjacent surface waters. The baseline monitoring 
program should include: 

 
o Monthly water column monitoring for a minimum period of twelve months prior to 

the commencement of golf course development activities; 
 

o The monitoring of adjacent surface water columns for a three year period after 
course development at frequencies determined appropriate upon consultation with 
the Virginia State Water Control Board; 

 
o Storm event monitoring conducted for a three year period after course development 

at frequencies determined appropriate upon consultation with the Virginia State 
Water Control Board; and, 

 
o Biological monitoring of benthic organisms inhabiting adjacent surface waters after 

course development at frequencies as determined appropriate upon consultation 
with the Virginia State Water Control Board. 

 
• A groundwater quality and quantity monitoring program should be established in 

accordance with all criteria required by any groundwater withdrawal permit issued for 
the site by the Virginia State Water Control Board. 

Signature Golf Course at West Neck 
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 Irrigation wells should be located or distributed so to avoid adversely affecting 

groundwater resources and adjacent surface water systems. 
 
 An Environmental Management Plan, including Integrated Pest Management procedures, 

should be submitted, as a component of the Golf Course Natural Resources Protection Plan, 
which clearly describes course operations relating to the application of fertilizers, 
pesticides, and herbicides. A description of the site's storm water management system, 
designed for control of storm water volumes as well as product residuals associated with 
grounds management, should be included in the Plan. The Environmental Management Plan 
should emphasize a site specific and integrated approach to chemical use and pest control. 
The following guidelines should be considered when developing an environmental 
management plan: 

 
o A description of spill prevention control and countermeasure procedures; 

 
o A description of appropriate handling and mixing procedures; 

 
o Fertilizer selection based upon low leaching characteristics; 

 
o Chemical selection for pest control based upon vegetative-cover density and type 

and the identification of "key Pests" prior to the use of control measures; 
 

o Coordinated selection of chemicals, dosage, and treatment schedules in order to 
minimize hazards to non-target organisms and the surrounding ecosystems; 

 
o Selection and utilization of pest and drought resistant vegetation for maintained 

course areas such as fairways, tees, and greens; 
o Application of chemicals at times and under weather conditions that are deemed 

optimal and when the potential for adverse impacts to the surrounding ecosystems 
is minimized; 

 
o Introduction and maintenance of natural enemies, and other biological controls, to 

control "key" pests; 
 

o Utilization of chemical products only when the course superintendent has 
established a need to either prevent or control pest problems and when, in his or 
her professional opinion, there are no biological agents or cultural management 
practices that can effectively control the problem. 

 
 Areas used to store or dispose of pesticides, fungicides, and herbicides should be designed 

to contain any possible spills and protect the environment from flooding or accidental 
leakage to surface waters or to the groundwater system.  Site development plans should 
clearly identify this area; 
 

 Sediment control during construction of golf courses should be implemented in accordance 
with accepted erosion and sediment control practices including the following techniques: 
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o Tees, fairways, and greens should be laid out to minimize the need for widespread 
disturbance of the land; 

 
o Clearing and soil exposure should only occur on the portion of the site where 

construction activity will commence soon.  Such activity should be phased in order 
to enable effective erosion and sediment management of excavated land and be a 
component of the plan of development; 

 
o Whenever possible, major excavation should occur during the drier seasons of the 

year to minimize erosion and sedimentation of waterways; and 
 

• The following techniques should be used, when feasible, to minimize the effect of heat 
pollution of nearby waterways caused by parking areas and other impervious surfaces. 
While it is recognized that such areas comprise a proportionally small amount of land in 
relation to the overall golf course area, these facilities are often located in areas that affect 
large natural ecosystems. Summertime rainwater runoff can quickly increase the 
temperature of receiving streams by 15 degrees Fahrenheit and can be damaging to aquatic 
life in these waterways:  

 
o Maintain a dense buffer of trees and other shading vegetation along both natural 

and manmade drainage areas and receiving waterways; 
 

o Avoid locating wet ponds within waterways that naturally flow intermittently or 
perennially; 

 
o Manage groundwater use to sustain acceptable ground water levels.  If possible, 

irrigation wells should be located or distributed so as to avoid depleting 
groundwater sources, especially those that contribute to surface waterways; and 

 
• Adhere to the provisions of the City's Storm water Management Ordinance, Southern 

Watersheds Management Ordinance, Chesapeake Bay Preservation Area Ordinance and all 
other applicable development ordinances.  Consider the use of multiple BMP's, both 
structural and non-structural, in order to reduce the temperature of heated water entering 
the environment. 
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DOCUMENTS ADOPTED BY REFERENCE 
 

The following documents and any related amendments to them are hereby adopted 
by reference as part of this Comprehensive Plan: 
 

1. Virginia Beach Historic Resources Management Plan, 1994 
2. Natural Heritage Report, 1994 
3. Municipal Center Master Plan, 1997 
4. Consolidated Strategy and Plan for Housing and Community Development Programs 
5. Public Facilities: General Aesthetic Guidelines, 2000 
6. Shore Drive Corridor Plan, 2000  
7. Southern Watershed Area Management Plan, 2001 

a. Multiple Benefits Conservation Plan 
b. Strategic Plan for Agriculture in Chesapeake and Virginia Beach 
c. Southern Watershed Area Rural Area Preservation Plan 
d. Conservation Plan for the Southern Watershed Area 

8. Beach Management Plan, 2002 
9. Shore Drive Corridor Design Guidelines, 2002  
10. Retail Establishments and Shopping Center Ordinance Guidelines, 2002 
11. Mixed Use Development Guidelines, 2004 
12. Hampton Roads Joint Land Use Study, 2005 
13. Old Beach Design Guidelines, 2005 
14. Historic Kempsville Area Master Plan, 2006 (amended 2014) 
15. APZ-1 / Clear Zone Master Plan, 2008 
16. Virginia Beach Outdoors Plan, 2016 
17. Resort Area Strategic Action Plan, 2008 
18. Northampton Corridor Strategic Growth Area Implementation Plan (Burton Station), 

2009 
19. Pembroke Strategic Growth Area 4 Implementation Plan, 2009 (amended 2014) 
20. Major Street Network Ultimate Rights-of-Way, 2010  
21. Newtown Strategic Growth Area Master Plan, 2010  
22. Interfacility Traffic Area (ITA) and Vicinity Master Plan, 2011 
23. Bikeways and Trails Plan, 2011 
24. Rosemont Strategic Growth Area Master Plan, 2011 
25. Virginia Aquarium and Owls Creek Area Master Plan, 2011 
26. Lynnhaven Strategic Growth Area Master Plan, 2012 
27. Oceanfront Resort District Design Guidelines, 2012 
28. Hilltop Strategic Growth Area Master Plan, 2012 
29. Centerville Strategic Growth Area Master Plan, 2013 
30. Urban Forest Management Plan, 2014 
31. Transition Area Design Guidelines, 2015 
32. Green Sea Blueway and Greenway Management Plan, 2015 
 
These documents are available in the Document Library at www.VBgov.com/planning or by 
contacting the Virginia Beach Planning Department at 757-385-4621.  

https://www.vbgov.com/government/departments/planning/areaplans/Documents/Citywide/HistoricResourcesManagmentPlan.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/PrincessAnneCommons-TransitionArea/MuniCenterMasterPlan.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Citywide/5-YearConsolidStrategyPlan_2010.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Citywide/PubFacGuide.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Bayfront-Shore%20Drive/SDCP.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Pages/Southern-Watershed-Area-Management-Plan2001.aspx
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Oceanfront/beach_management_plan.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Bayfront-Shore%20Drive/SHOREDRIVEDESIGN.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Citywide/RetailGuidelines.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Citywide/MixedUse_Design_FINAL.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Pages/HamptonRoadsJointLandUseStudy2005.aspx
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Oceanfront/OBDG_051220adopted.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Kempsville/KempsvillePlan.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Pages/APZ-1ClearZoneMasterPlan.aspx
https://www.vbgov.com/government/departments/parks-recreation/design-development-projects/pages/outdoors-plan.aspx
https://www.vbgov.com/government/departments/planning/areaplans/Pages/ResortAreaProcessandAdoption.aspx
https://www.vbgov.com/government/departments/planning/areaplans/Documents/StrategicGrowthAreas/NorthamptonCorridorSGAImpPlan.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Pembroke-TownCenter-CentralBusinessDistrict/PembrokeSGAPlan.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Citywide/MajorStreetNetwork.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/StrategicGrowthAreas/NewtownSGAPlan_Web.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Oceana/ITAandVicinityMasterPlan.pdf
https://www.vbgov.com/government/departments/parks-recreation/design-development-projects/pages/bikeways-trails-plan.aspx
https://www.vbgov.com/government/departments/planning/areaplans/Documents/StrategicGrowthAreas/RosemontSGAMasterPlan-Sept2011.pdf
https://www.vbgov.com/government/departments/sga/projects/oc/oc-masterPlanNov2011.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/StrategicGrowthAreas/LynnhavenSGAMasterPlanFinal-web.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Oceanfront/20120710-ORD-DesignGuidelines.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/StrategicGrowthAreas/HilltopSGA_MasterPlan_Web.pdf
https://www.vbgov.com/government/departments/planning/areaplans/Documents/Centerville/20130326-CSGA-MasterPlan-Final-Screen.pdf
https://www.vbgov.com/government/departments/parks-recreation/parks-trails/caring-for-our-parks/Pages/urban-forestry.aspx
https://www.vbgov.com/government/departments/planning/areaplans/Documents/PrincessAnneCommons-TransitionArea/TAdesignguide.pdf
https://www.vbgov.com/government/offices/eso/Pages/north-landing-river-study.aspx
http://www.vbgov.com/planning
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TRANSPORTATION 
 
COMPLETE STREETS 
 
The City of Virginia Beach received a grant award during the Fall of 2012 to receive technical 
assistance from the Smart Growth America organization.  A City staff committee met for 18 months 
to develop the policy as an Administrative Directive. 
 
The purpose of the following Administrative Directive for Complete Streets is to develop streets 
that balance the needs of all users while implementing the Comprehensive Plan’s principles for 
enhancing Virginia Beach’s sense of place and creating a highly connected multi-modal 
transportation system. Through the implementation of this Complete Streets Administrative 
Directive, the City of Virginia Beach intends and expects to realize benefits in improved public 
health; environmental sensitivity; more walkable neighborhoods which can foster interaction; a 
greater sense of community pride; and an improved quality of life.   
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MAJOR STREET NETWORKS ULTIMATE RIGHTS-OF-WAY TABLE 

 
This table was adopted on May 11, 2010 by City Council as an amendment to the 2009 
Comprehensive Plan and includes specific information concerning roadways, including rights-
of-way widths, links to corresponding Public Works street cross sections, roadway 
classifications, and constraint designations.  A key agenda for future action listed in the Policy 
Document of this comprehensive plan is to revise the updated general typical sections and 
plan views to be consistent with those currently in the Public Works Design Standards. Along 
with this agenda for future action step, this Major Street Networks Ultimate Rights-of-way 
table will also be amended as appropriate. 
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MASTER TRANSPORTATION PLAN 
MODELING TECHNICAL MEMORANDUM 
 
This document outlines the tasks associated with assisting the City of Virginia Beach (CVB) in the 
updating their Master Transportation Plan. An important component of the plan development is the 
ability to evaluate the transportation options that have been established in previous planning 
efforts.  Past plans did not associate measureable travel model outputs with the highway projects so 
this effort was to be able to evaluate and identify the potential benefits of each project and attempt 
to rank them on their performance.   
 
In order to assist with evaluation of those projects a minor update of the TransCad Version of the 
Hampton Roads Transportation Planning Organizations (HRTPO) travel model to the year 2013 
was performed to assist in the evaluation of CVB master plan.   This technical memo outlines the 
updates to the model, the development of a project management system and the coding of the 
projects, the evaluation and ranking of the projects as well as high level transit analysis for the 
Virginia Beach region. 
 

 
 

To:  Brian Solis, AICP 
  Transportation and Transit Planning Manager 
 
From:  Rhett Fussell, Amar Sarvepalli, Kyle Ward and John Hendrickson 
  WSP | Parsons Brinckerhoff 
 
Subject:  City of Virginia Beach Master Transportation Plan Update 

Date:   December 2, 2015  

Cc: Mark Shea, Phil Pullen, Adam Kirchner 

This document outlines the tasks associated with assisting the City of Virginia Beach (CVB) in the 
updating their Master Transportation Plan. An important component of the plan development is the 
ability to evaluate the transportation options that have been established in previous planning 
efforts.  Past plans did not associate measureable travel model outputs with the highway projects so 
this effort was to be able to evaluate and identify the potential benefits of each project and attempt 
to rank them on their performance.   

In order to assist with evaluation of those projects a minor update of the TransCad Version of the 
Hampton Roads Transportation Planning Organizations (HRTPO) travel model to the year 2013 
was performed to assist in the evaluation of CVB master plan.   This technical memo outlines the 
updates to the model, the development of a project management system and the coding of the 
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projects, the evaluation and ranking of the projects as well as high level transit analysis for the 
Virginia Beach region. 

Update Model to 2013 Base Year 
 
The official 2009 HRTPO model was used as the starting point for this task and was updated to a 
2013 base year condition.  No structural model changes occurred as a part of this update and no re-
estimation and calibration was performed.  The intent was to validate that the model could estimate 
general travel patterns in the Virginia Beach portion of the region.  Network changes in other 
portions of the region nor transit routes were not included in this update. 

Highway Updates 

A detailed review of the highway network was first performed to assure the networks were 
updated to year 2013 conditions. This was achieved using Google Earth, local knowledge and 
project completion lists developed by CVB planning staff. Changes made include adding in new 
facilities, updating attributes for speed and number of lanes and adjustments to the location and 
connections of centroids in the model.  Figure 1 shows the location of the highway network links 
that were reviewed during this process. 

In addition, a review of the count locations determined there needed to be more data in the CVB 
portion of the model in order to adequately address if the model was performing adequately within 
CVB for the year 2013 update.  Additional count locations were developed from shapefiles found 
online and coded into the model.  

 

Figure 1: Updated Model Network 

Socio-economic Updates 

In order to reflect 2013 travel patterns updates to the household and employment information at 
the TAZ level was necessary.  This was accomplished through trend analysis between the 2009 and 
2018 data provided from the official model.  Additional checks using census and other data sources 
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were performed to assure reasonableness. This included plots of households and employment 
changes and comparisons of military households and employment in the region. 

The official 2040 model datasets were reviewed for reasonableness to assure that strategic growth 
area data had been properly accounted for in the CVB region.  Plots of household and employment 
changes by TAZ were given to CVB staff for review and understanding.  The official data was 
deemed acceptable and used in the analysis.  

2013 Model Validation Results 

The model was run using the updated networks and socio-economic data and the results of the 
highway assignment were reviewed in detail to determine if the 2013 updated data was able to 
accurately reflect existing travel patterns. In order to perform the review, automated reports were 
created in GISDK so that various performance measures were easily output summarizing various 
calibration statistics for the model. 

As a part of the review, visual inspection of key highway locations in the region were performed to 
ensure the model was understanding travel in important regional locations in the Virginia Beach 
area. This included reviewing links with zero volumes, assessing the importance of the link, and 
updating connections where possible to provide better flow on the link. Color plots of volume 
loadings  were also created and reviewed to assure confidence in the results.  

In addition to the visual plots, various highway assignment comparisons were used to understand 
the model performance by facility type, VMT by functional classification, error by facility type and 
overall R2 for the CVB portion of the 2013 model. Those results are discussed in the remainder of 
this chapter. 

Volume Group and Facility Type Comparisons 

High level comparisons of count to model volumes is typical for urban models.  The rule of thumb 
for most any travel model states having +/- 10% deviation is considered acceptable.  Table 1 and 
Table 2 compare the daily count to the daily flow and display the model’s ability to understand 
travel by facility type. Table 1 is the entire HRTPO region while Table 2 is the Virginia Beach region 
only. For the entire region, the overall the match of volume to count is -6.59% while the VB portion 
is lower at -3.47%, both of which are within the nationally accepted ranges overall. 

The only performance measure not under the acceptable limit is the interstate.  This seems to be a 
result of one major interstate facility in the region not replicating conditions properly.  

Table 1: HRTPO Region-Volume Difference by Facility Type (Counts >= 2500) 

Facility 
code Facility Type 

# of 
Counts TOT Volume Count Volume 

% 
Deviation 

1 Interstate 58             1,783,106                 2,078,000  -14.19 
2 Freeway 18                346,594                     346,500  0.03 
3 Principal Arterial 53                844,741                     840,000  0.56 
4 Minor Arterial 11                114,207                     111,400  2.52 
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5 Major Collector 89             1,207,760                 1,223,450  -1.28 

 
Total 229             4,296,409                 4,599,350  -6.59 

 

Table 2: Virginia Beach Region-Volume Difference by Facility Type (Counts >= 2500) 

Facility 
code Facility Type 

# of 
Counts TOT Volume Count Volume 

% 
Deviation 

1 Interstate 22                533,723                     609,000  -12.36 
2 Freeway 6                   88,598                       83,500  6.11 
3 Principal Arterial 26                477,702                     462,500  3.29 
4 Minor Arterial 3                   43,491                       40,000  8.73 
5 Major Collector 63                980,266                 1,005,100  -2.47 

 
Total 120             2,123,782                 2,200,100  -3.47 

 

As shown in Figure 2, the larger percent difference is found on Interstate 64 and it is 
affecting the overall suitability of the model. The same set of links is included in the Virginia 
Beach performance measures summary table which makes the percent deviation for the 
interstate facility type out of range. It could be that the tolling sensitivity in the model is not 
properly reflected but this does not invalidate the overall ability of the model to replicated 
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2013 travel. 

 

Figure 2: 2013 Percent Difference 

In addition to the facility type comparisons, Tables X and X also provide summary results for the 
model by volume group. These tables exhibit similar patterns of underestimating the higher level 
facilities.  For the Virginia Beach portion, the absolute numbers are close and assumed reasonable 
given the limited number of counts for those facilities. 

Table 3: HRTPO Region-Volume Difference by Volume Group (Counts >= 2500) 

Volume Group # of Counts TOT Volume Count Volume % Deviation 
2500 - 9999 25              122,961                124,950  -1.591763 

10000 - 24999 31              345,817                307,000  12.643946 
20000 - 39999 92          1,428,169             1,413,000  1.073557 
40000 - 59999 41              873,912                909,000  -3.860078 

 > 60000 49          1,580,235             1,912,000  -17.351731 
Total 238          4,351,094             4,665,950  -6.747947 

 

Table 4: CVB Region-Volume Difference by Volume Group (Counts >= 2500) 

Volume Group # of Counts TOT Volume Count Volume % Deviation 
2500 - 9999 6                30,423                   33,400  -8.911971 

10000 - 19999 13              159,186                148,500  7.19572 
20000 - 39999 63          1,057,131             1,034,500  2.187623 
40000 - 59999 22              378,502                415,000  -8.794775 

 > 60000 20              527,403                612,000  -13.822981 
Total 124          2,152,645             2,243,400  -4.04542 

 

At the link level, several comparisons were made including link assignment summaries by volume 
group and difference between estimated and observed through the calculation of the percent root 
mean square error (%RMSE) by facility type and volume group.  The %RMSE is a measure of the 
variance between the observed and modeled volumes (numerator), normalized by the average of 
the observed data (denominator) and is expressed as a percent. The formula is as follows: 
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Since the differences between estimated and observed are squared before they are averaged, the 
RMSE gives a relatively high weight to large errors. This means the %RMSE is most useful when 
large errors are particularly undesirable. Targets for the %RMSE are in the ranges of 30-40%, 
depending upon the number of low-volume roadway segments included in the count sample.  The 
%RMSE should decrease as volumes increase – thus for facility types with high volumes such as 
freeways, the %RMSE is expected to be lower (estimated should better match observed) than 
%RMSE measured on facility types with low volumes such as collectors. The %RMSE by facility type 
and volume group is summarized in Tables 5 and 6. By facility type, most facilities are within the 
target range, and the overall %RMSE is around 44%. Consistent with previous tables, there is an 
issue with the interstate facilities in the overall regional model.  However, when we look at the 
results for just the Virginia Beach portion of the model in Table 7 and Table 8, it shows that the 
model is performing exceptionally well.  

Table 5: Percent Root Mean Square Error by Facility Type 

Facility code Facility Type # of Counts RMSE % RMSE Target 
1 Interstate 58                   16,024  44.73 25% 
2 Freeway 18                     4,462  23.18 25% 
3 Principal Arterial 53                     4,218  26.61 50% 
4 Minor Arterial 11                     2,445  24.14 50% 
5 Major Collector 89                     4,760  34.63 65% 
  Total 229                     8,934  44.48 30-40% 

 
 
 

 

Table 6: Percent Root Mean Square Error by Volume Group (Entire HRTPO Region) 

Volume Group # of Counts RMSE % RMSE Target 
2500 - 9999 25 2,779 55.59 45% 

10000 - 19999 31 4,324 43.66 40% 
20000 - 39999 92 4,401 28.65 35% 
40000 - 59999 41 5,302 23.92 30% 

> 60000 49 17,318 44.38 20% 
Total 238 8,793 44.85 30-40% 

 
*all factypes 
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Table 7: Percent Root Mean Square Error by Facility Type (CVB Region) 

Facility 
code Facility Type 

# of 
Counts RMSE % RMSE 

% 
Deviation 

1 Interstate 22 8009.84 28.94 25% 
2 Freeway 6 3639.81 26.15 25% 

3 
Principal 
Arterial 26 3508.31 19.72 50% 

4 Minor Arterial 3 1729.58 12.97 50% 
5 Major Collector 63 5101.64 31.98 65% 

 
Total 120 5374.4 29.71 30-40% 

 

 

Table 8: Percent Root Mean Square Error by Volume Group (CVB Region) 

Volume Group 
# of 

Counts RMSE % RMSE Target 
2500 - 9999 6 2142.85 38.49 45% 
10000 - 19999 13 3454.06 30.24 40% 
20000 - 39999 63 4776.58 29.09 35% 
40000 - 59999 22 5047.2 26.76 30% 
 > 60000 20 8370.08 27.35 20% 
Total 124 5374.4 29.71 30-40% 

 

Figure 3 is a plot of the traffic count against the percent deviation of the modeled volume.  The 
maximum desirable deviation curve is also plotted on this figure.  This graph is useful in 
determining which links exceed the maximum desirable deviation so that validation efforts can be 
focused on these links.  The graph shows that more deviation is acceptable for lower volume links, 
whereas estimates of high volume links should deviate less from the observed flows.  

The results show a good fit of the model estimated flows against traffic counts. It is expected that 
some locations will be above the maximum desirable deviation curve, as it is extremely important 
not to over calibrate a model just to get all of the link flows to match the traffic counts.  One reason 
is that all traffic counts include some degree of error, but the most important reason is that the 
model should not be forced to match traffic counts through individual link adjustments as the 
model must remain sensitive to future changes in travel demand and traffic flow.    
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Figure 3: Plot of Traffic Count against the Percent Deviation of Modeled Flow 

Given the results reported in the Virginia Beach portion of the region, it was determined that the 
model is performing well within acceptable standards, indicating that the model is representing 
base year travel demand properly.  

With the overall model validation achieved, the model data could be used for: 1) testing alternative 
transportation plans; 2) establishing priorities between different transportation investment 
strategies; 3) analyzing alternative locations for roadway improvements; and 4) forecasting design 
volumes needed to adequately design and construct new roadway facilities for the Virginia Beach 
Comprehensive Transportation Master Plan. 

Project Management System 
 
In order to facilitate project and alternatives testing, a simple project management system was 
devised and implemented in two parts.  The first was an excel-based project list, which included 
project attributes such as extent, cost, and final cross section.  Appended to this was a small number 
of binary columns, each defining a scenario.  In these columns, a “1” indicated that the project was 
included, while a “0” meant it was not.  To inform the model of which projects to include in a 
scenario, the excel sheet was filtered, and the list of project IDs to include was stored in a comma-
separated file. 
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The second part of the management system was the model infrastructure.  First, the master 
network was modified to two sets of attributes: a base set and a project set.  As an example, a link 
might have one lane per direction in the base set of attributes, but two per direction in the project 
set.  The project set of attributes also includes the project ID that matches up with the comma-
separated file.  The model script was modified to check the project IDs on the links with the project 
ID list.  If the project ID was included, then the project set of attributes was used.  Otherwise, the 
base attributes were used. 

This system is both simple and powerful.  It allows the flexibility to code complex projects where a 
single ID could include freeways, ramps, and centroid connectors.   

Project Coding 
 
With the management system in place, projects were then coded into the network.  New alignments 
and the limits for changes in project attributes were provided in a shapefile from the city staff, and 
were transferred into TransCAD by the consultant.  The project management spreadsheet provided 
the attributes.  After multiple iterations of review and comment, 95 projects had been coded into 
the TransCAD network for analysis. 

Project Cost-Benefit Analysis 
 
Projects were analyzed using the Delay-Allocation Method described in Appendix A.  While the 
technical details can be found there, a general overview is provided here.  A model scenario was 
first run with 2040 socio-economic (SE) data, but with no additional projects beyond what was 
committed to in the State Transportation Improvement Plan (STIP).  A second scenario was run 
with every project in the list included.  This second scenario saw a significant reduction in delay, 
and individual project benefits were measured based on how much of that delay reduction they 
caused.  By comparing those delay reductions to the project cost, a ranking based on cost 
effectiveness was created. 
 
One important aspect of this analysis was the role of the Southeast Parkway and Greenbelt (SEPG) 
project, which is almost 20 miles long and over $2 billion.  Due to the size of the project, and the 
uncertainty surrounding it, projects were analyzed both with and without its inclusion.  As 
expected, project effectiveness scores shifted with the inclusion of such a large project.  Performing 
the analysis twice allowed planners and engineers to be better informed.  Projects that did well in 
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either scenario could be emphasized, while a wait-and-see approach could be taken for projects 
that depended on the SEPG. 

Figure 4 below shows the projects’ effectiveness scores and total benefits in 2040 assuming the 
SEPG is constructed.  The figure also shows the growth of households and employment between 
2013 and 2040.  The lighter colored projects have lower benefits to the region and therefore are 
less critical to the future transportation system.  The thickness of the lines also highlight the level of 
anticipated benefits of that project to the CVB, with thicker green lines being the better projects. 

 

Figure 4: Virginia Beach 2040 Project Effectiveness Scores (with SEPG) 

Figure 5 shows the project effectiveness of projects without the SEPG in place.  It highlights that 
some projects have less effect, or are not as necessary, when the parkway is not providing 
additional access to portions of the region. 
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Figure 5: Virginia Beach 2040 Project Effectiveness Scores (without SEPG) 

Lane Call Analysis 
A second round of analysis was performed to determine if the cross sections of projects were 
appropriate.  This involved preparing congestion maps, which were color-coded based on the ratio 
of volume to capacity on a link-by-link basis.  An example V/C map for the AM period is shown in 
Figure 6. The width of the link conveys information on the total volume, while the color represents 
the congestion level. 



 

Transportation / E-20 
 

 

Figure 6: 2040 AM V/C Map 

With maps like this, city planners and engineers could determine where project cross sections 
should be revised both up or down for the master plan update. 

Highway Summary 

The ultimate product for the CVB comprehensive transportation plan was a prioritized list of 
ranked projects based on the use of the travel model It is necessary to recall that: 

• Models (using any metric) capture congestion effects 
• There are other considerations when prioritizing projects  
• The model should be one of a number of tools employed for transportation analysis 
• Model results should never be considered the final answer 

It is important to keep in mind that the project ranking included in this document is only based on 
delay benefits.  It does not consider other important transportation elements like safety, economic 
impacts or additional changes in landuse beyond what is in the travel model,  which could lead to 
changes in the prioritization of a project. The final prioritized list is included in Appendix B using 
the SEPG network. 
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Transit Analysis Using STOPS 
 
The City of Virginia Beach wanted the ability to look at high level ridership on key light-rail 
corridors to assist in evaluating the transportation plan.  Although the HRTPO model has a transit 
component, it was clear that additional model re-development and calibration was going to be 
necessary to use that tool in this evaluation.  Given that the goal of the comprehensive plan was to 
understand the general magnitude of transit corridor viability, a different analysis was performed 
using a federally accepted transit analysis tool.   

It is important to recognize in the STOPS application for the CVB that the estimates were based on: 

1. the 2000 CTPP flow patterns and relationships 
2. Estimated station to station travel times not actually calculated based on the track 

curvature, grades and length of span.  More detailed analysis would be needed to properly 
reflect travel times. 

3. The station locations have been approximated to match the South Side Transit System map 
from 2014 

Changes in any of those components will affect the ridership results reflected in this report. 

Simplified Trips-on-Project (STOPS) Model Overview 

The Federal Transit Administration (FTA) Simplified Trips-on-Project Software (STOPS) model was 
used to develop project trip and transit forecasts for the CVB.  STOPS is a stand-alone software 
package that applies a set of travel models to forecast transit person trips, travel patterns, and 
trips-on-project measure for all travelers and for transit dependents (as required by the FTA), and 
computes the change in transit ridership between the No-Build and Build scenarios needed for the 
New Starts evaluation and rating. 

STOPS is described by the FTA as a fundamentally conventional “four-step” model set that 
considers zone-to-zone travel markets stratified by household auto ownership, employs a 
conventional mode-choice model to predict zone-to-zone transit travel based on zone-to-zone 
travel characteristics of the transit and roadway networks, and then assigns the trips predicted to 
use fixed guideways onto the various rail and bus rapid transit facilities (including the proposed 
project) in the transit network. 

STOPS is designed to estimate fixed guideway transit trips on a project using readily available data 
and procedures that are calibrated to match both local and national experience related to rail and 
BRT ridership. STOPS is similar, in concept, to traditional trip-based four-step travel forecasting 
model. This structure is more complex than a simple direct-generation model so that STOPS can 
discern project ridership in a wide range of situations.  

• A fixed guideway starter line  
• An extension to an existing fixed guideway line  
• A new line added to an existing fixed guideway system  
• A gap-filler project in which a new segment connects two previously separated fixed 

guideway systems  
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To be able to measure project ridership in all of these situations, STOPS includes the capability to 
represent the transit system and the project definition so that trips can be identified that benefit 
from the investment in new fixed guideway services.  An overview of STOPS is presented in Figure 
8. 
 
 

 
Figure 7: STOPS Application Flow Chart 

 
Similar to nearly all multi-modal travel forecasting models, STOPS has three parallel tracks:  
 

• Highway supply. The left column in the flow chart represents information about the 
highway system in the region. STOPS does not directly process information on highway 
attributes and instead relies on estimates of zone-to-zone highway travel times and 
distances obtained from the HRTPO regional travel forecasting model. Since MPO models 
might not still use the same geographic (zone) system used in the CTPP, STOPS includes a 
procedure to convert MPO geography to CTPP geography.  

 
• Transit supply. The right column represents information about the transit system. Like 

traditional models, transit network characteristics are used to build zone-to-zone level of 
service (skim) matrices and load transit trips to determine ridership by route and station. 
Unlike traditional forecasting models, STOPS does not use elaborate hand-coded networks. 
Instead, STOPS takes advantage of a recent advance in on-line schedule data—the General 
Transit Feed Specification (GTFS). This data format is a commonly-used format for 
organizing transit data so that on-line mapping programs can help customers find the 
optimal paths (times, routes, and stop locations) for their trips. STOPS includes a program 
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known as GTFPath that generates the shortest path between every combination of regional 
origin and destination. This path is used for estimating travel times (as an input to mode 
choice) and for assigning transit trips (an output of mode choice) to routes and stations.  
 

• Travel Demand. The central column represents the demand side of STOPS. STOPS uses 
Year 2000 CTPP JTW data to estimate zone-to-zone demand for travel (i.e., travel flows) as 
an input to the models that determine the mode of travel. This data is adapted to represent 
current and future years by using MPO demographic forecasts to account for zone-specific 
growth in population and employment. A traditional nested logit mode choice model is used 
to determine the proportion of trips utilizing transit stratified by access mode and transit 
sub-mode. Results of mode choice are summarized in a series of district-to-district flow 
tables.  

 

1. Model Setup and Inputs 

Following computer installation of STOPS, the CTPP Journey to Work 2000 trip tables and corresponding 
zone files were automatically extracted for the Hampton Roads TPO Region.  The existing station location file 
for the fixed-guideway system in the region was also extracted and checked to make sure the existing stations 
are correctly represented. The STOPS model required three major data inputs prior to initiating a model run, 
as described below: 

1. Station locations for existing LRT lines and transit schedules  
2. Highway skims 
3. MPO population and household data 

 

Station Locations 

The station location file defines fixed-guideway station locations, names, types, and information that relate 
these stations to the region’s automated schedule data.  All existing stations, NoBuild and Build stations were 
coded along with station attribute data. The following are the definitions of the alternatives: 

1. Existing: 2015 existing transit system(existing LRT line) and 2015 socio-demographic data 
2. NoBuild (BlueLine): 2015 existing transit system plus three new stations and 2040 socio-

demographic data  
3. Build Alternatives (Orange, Red, Green and Purple Lines): Nobuild transit system plus a 

range of new stations that represent each alternative with 2040 socio-economic data. 
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Existing Stations 

The existing station locations are coded based on the 2015 General Transit Feed System Data (GTFS) from the 
Hampton roads transit agency (http://googletf.gohrt.com) as shown in Figure 9. 

Figure 8: Location of Existing LRT Stations 
 

NoBuild Stations (Blue Line): 

Three additional stations that are currently under construction were also coded as shown in Figure 10. Since 
the exact operational schedules are unknown for these stations, an approximate travel times between the 
stations based on the distance and travel speeds were computed. Table 9 shows the existing and assumed 
runtimes between the light rail stations.  

Figure 9: Location of NoBuild Stations 

http://googletf.gohrt.com/
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Table 9: Existing and NoBuild Station Attributes 

Station Group Distance (Miles) Travel Time (Minutes) Type 
 1-EVMC   0.67 2.00 EXIST 
 2-NORFOLK CBD    1.29 10.00 EXIST 
 3-NSUBAL 2.41 7.00 EXIST 
 4-MILNWT 2.48 5.00 EXIST 
 5-WITCH  1.78 4.00 NEW 
 6-KELLAM 0.97 3.00 NEW 
 7-TOWNCENTER 0.57 2.00 NEW 
 

Build Alternatives (Orange, Red, Green and Purple Lines):  

Various extensions were coded as build alternatives extending the NoBuild alternative Blue line to 
the East as Orange line, towards north as Red line, towards south as Green and southwest as Purple 
lines as shown in Figure 11. 

Figure 10: Build Station Locations 

 
 
 
 



 

Transportation / E-26 
 

 
Build Alternative Station Attributes 

STOPS application uses schedule travel times coded in the GTFS network to model transit system as 
well as fares and park-n-ride capability. In order to code schedule travel times and properly 
attribute each of the proposed build stations, the following were assumed:   

• Assumed current fare of $1.50 for all the build extensions 
• All stations are coded as Park-n-Ride stations with no parking cost at these stations 
• Developed speeds between the stations as proportional to linear distance and geometry of 

the line as shown in Figure 12  but these are not operational speeds.  
• Developed runtimes as shown in Figure 13 between the stations based on these speeds and 

rounded to nearest minute. 

 

 

 

 

 

Figure 11:  Build Station to Station Speeds 
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Figure 11: Build Station Runtimes 

Table 10 shows the overall line distance, speeds, runtimes and number of stations for the Existing, 
NoBuild and Build alternatives. 

Table 10: Attributes of Alternatives 

Attributes Existing 
Blue 

(NoBuild) 
Orange 
(Build) 

Red     
(Build) 

Green 
(Build) 

Purple 
(Build) 

Distance (Miles)           6.85          10.17          19.26          20.98          17.85          18.52  
Run Time (Minutes)         24.00          33.00          62.00          62.00          54.00          58.00  
Speed (MPH)         17.13          18.49          18.64          20.30          19.83          19.16  
Num of Stations               11                14                21                19                20                21  
 

Highway Skims 

The regional MPO model was run for 2013 and 2040 to produce highway skims, which consists of 
zone-to-zone travel times and distance. These skim files are used as inputs to STOPS application.  

Socio-Demographic Data 

Population and employment data at the zonal level from the regional model is extracted for years: 
2000, 2015 and 2040. This zonal data is used in STOPS to reflect the future year scenario. 
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2. Model Calibration 

Default STOPS Model Parameters and Input 

Figure 13 shows the input of the 2013 regional transit ridership of 53,594 into the STOPS model.  
Table 11 shows the light rail station boardings for the existing stations as input data for auto 
calibration of the STOPS model. 

Figure 12: Input Parameters 

 

Table 11 Current Year Station Boardings 

Station Name Code Group Type New/Exist BoardCount 
EVMC/Fort Norfolk EVMC 1-EVMC 1 E                  657  
York St/Freemason YORK/FREE 1-EVMC 1 E                  172  
Monticello MONTICELL 2-NORFOLK CBD 1 E                  608  
MacArthur Square MACARTHUR 2-NORFOLK CBD 1 E                  724  
Civic Plaza CIVIC PLZ 2-NORFOLK CBD 1 E                  568  
Harbor Park HARB PARK 2-NORFOLK CBD 2 E                  275  
NSU NSU 3-NSUBal 3 E                  430  
Ballentine/Brd Crk BALLENTIN 3-NSUBal 2 E                  395  
Ingleside Road INGLESIDE 3-NSUBal 1 E                    91  
Military Highway MILITARY 4-MilNwt 2 E                  586  
Newtown Road NEWTOWN 4-MilNwt 2 E              1,094  
Total                      5,600  
 

Before and After STOPS Calibration 

STOPS model forecasts regional transit ridership and light rail boardings based on the supplied 
CTPP Journey –to-Work flows, highway skims and transit schedules in GFTS format. However, these 
are the initial estimates that may or may not match to the observed counts for that year. Thus the 
model auto-calibrates to match to the regional transit ridership and then applies station level 
factors to match to the observed station boardings. Table 12 shows the adjustment factor 
developed for the STOPS model to match observed data. Table 13 shows the station to station flows 
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before applying the calibration factors.  In Table 14 are the adjustment factors developed to match 
the existing station flows. Table 15 displays the final station to station flows after calibration. 

Table 12: STOPS Adjustment Parameter Calibration 

    

Table 13 Estimated Station-to-Station Flows Before Calibration 

 Origin/Destination  
 

EVMC 
NORFOLK 
CBD NSUBal MilNwt Estimated Observed 

1-EVMC  97 259 88 254 699 829 
2-NORFOLK-CBD  259 216 189 427 1091 2175 
3-NSUBal  88 189 60 254 592 916 
4-MilNwt  254 427 254 305 1241 1680 
Estimated Total  699 1091 592 1241 3623 - 
Observed Total  829 2175 916 1680 - 5600 
 

Table 14 Calibration Factors for Station-to-Station Flows  

 Origin/Destination EVMC 
NORFOLK 
CBD NSUBal MilNwt 

1-EVMC 0.84 1.55 1.13 0.97 
2-NORFOLK-CBD 1.55 2.86 2.08 1.78 
3-NSUBal 1.13 2.08 1.52 1.3 
4-MilNwt 0.97 1.78 1.3 1.11 

 

Table 15 Estimated Station-to-Station Flows After Calibration 

 Origin/Destination EVMC 
NORFOLK 
CBD NSUBal MilNwt Estimated Observed 

1-EVMC 82 401 100 246 829 829 
2-NORFOLK-CBD 401 617 394 762 2175 2175 
3-NSUBal 100 394 91 331 916 916 
4-MilNwt 246 762 331 340 1680 1680 
Estimated Total 829 2175 916 1680 5600 - 
Observed Total 829 2175 916 1680 - 5600 
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3. Forecasted Ridership 

Once calibrated for the 2013 base year the model could be used to forecast the anticipated 2040 
ridership for the region.  Table 16 shows the regional estimated 2040 transit trips as well as the 
LRT trips for the various corridors tested. The table also shows the difference in anticipated 
ridership when compared with the blue line or no-build. As expected the Orange line is the highest 
ridership of the proposed extensions of the system, while red is the lowest. 

Is it important to note that these ridership forecasts do not properly address special markets such 
as military, colleges and tourists.  Given that the region has a high concentration of all of these 
markets, additional models would be required to properly estimate that additional ridership on the 
system.  Thus the ridership in Table 16 could increase given those additional markets. 

Table 16 System wide Transit and Light Rail Ridership 

  
Existing-
2015 

Existing-
2040 Blue (NB) Orange Red Green Purple 

Year 2015 2040 2040 2040 2040 2040 2040 
Linked Trips 40,612  47,319  52,245  55,822  54,188  54,752  55,040  
Unlinked Trips 56,703  65,903  71,720  77,071  74,704  75,110  75,654  
LRT Trips 5,600  7,378  10,931  15,793  13,159  13,835  14,200  
Project Trips     2,834  7,936  5,447  5,558  6,303  
Difference from 
2040 Existing 

 
  3,553  8,415  5,781  6,457  6,822  

Difference from  
Blue Line       5,102  2,613  2,724  3,469  
 

 

 

 

 

 

 

 

 

Figure 13 Ridership Estimated Station Level Boarding 



 

Transportation / E-31 
 

 

 

 

Table 17 shows the estimated boardings by station in tabular format and Table 18 shows the actual 
project trips for each station 

Table 17 Estimated Boardings on the Existing Stations by Build Alternative  

  Existing NoBuild Orange Red Green Purple 
 1-EVMC              829          1,741          1,922          1,934          1,919          2,075  
 2-NORFOLK-CBD            2,175          3,380          3,809          3,736          3,632          3,697  
 3-NSUBal            916          2,028          2,121          2,055          1,878          1,959  
 4-MilNwt         1,680          2,234          2,448          2,113          2,583          2,411  
 5-Witch  

 
           522             560             506             586             791  

 6-KELLAM 
 

           394             587             485             537             502  
 7-TOWNCE              633             971          1,079             633             668  
Total        10,932       12,418       11,908       11,768       12,103  
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Table 18 Estimated Project Trips on the Existing Stations by Build Alternative 

  Existing NoBuild Orange Red Green Purple 
 1-EVMC                193             392             403             345             478  
 2-NORFOLK-CBD    

 
           443             955             885             609             807  

 3-NSUBal 
 

           227             339             300             289             280  
 4-MilNwt              422             755             539             639             682  
 5-Witch  

 
           522             560             506             586             791  

 6-KELLAM 
 

           394             587             485             537             502  

 7-TOWNCE              633             971          1,079             633             668  

Total           2,834          4,559          4,197          3,638          4,208  
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