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INTRODUCTION 
 
This report summarizes Global Positioning System (GPS) data for Fredericksburg Area 
Metropolitan Planning Organization (FAMPO) region that traces actual passenger vehicle trips 
within and between geographic areas called traffic analysis zones (TAZs). The report highlights 
areas of opportunity for reducing these trips and describes 11 case studies identified using the 
data. In developing the case studies, we relied on our team’s collective knowledge, reviewed 
existing plans, projects and documents, and held meetings with stakeholders to solicit feedback. 
Each case study describes insight gained from the GPS data, existing conditions, opportunities to 
reduce or shorten personal vehicle trips, cost estimates of taking the recommended actions, and a 
description of the estimated benefits.  
 
The GPS data reflects roughly 1.1 million trips each weekday throughout the FAMPO region. Of 
those trips, 771,000 (70%) are less than five miles, 343,000 (31%) are less than two miles, and 
97,000 (9%) are less than one mile. Approximately 507,000 of the short trips (46%) take place 
during the AM or PM peak periods, when capacity needs are greatest. Of the 140 two-way 
roadway segments we evaluated, short trips account for 5% of daily traffic, on average, and 
upwards of 40% in some cases. Common travel modeling and project evaluation procedures 
often do not fully reflect these short trips, particularly those in the lower range (1-2 miles), 
because they are assumed to make up a much smaller share of trips or because TAZs used in the 
travel models are too large to ‘capture’ these trips on modeled transportation networks that only 
carry trips traveling from one TAZ to another. Nonetheless, in such large quantities, these trips 
add considerably to road capacity demand, yet they also offer opportunities to improve 
accessibility and system performance through means other than large capacity improvements. 
These opportunities include conventional transportation demand management (TDM), priced 
parking, bicycle and pedestrian facilities, small transit enhancements, local street connections 
and certain changes in land use patterns, which have been shown to encourage mode shifts and 
reduce the frequency and length of vehicle trips. This report focuses primarily on those 
opportunities.  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Exhibit 1-1. Traffic analysis zones (TAZs) for GWRC/FAMPO study area 
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Exhibit 1-2. Gates throughout GWRC/FAMPO study area
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EXISTING CONDITIONS, PLANS AND PROGRAMS 
 
This General Needs and Existing Approach Chapter captures the current state of practice for 
Transportation Demand Management (TDM) in the City of Frederick and Counties of 
Spotsylvania, Stafford, Caroline and King George known collectively as the George Washington 
Region and encompassed by the George Washington Regional Commission (GWRC).  The 
intent of TDM is to provide congestion relief to area roads by moving as many people as 
possible through the use of techniques that minimize peak demands on the transportation system.  
In addition to adjusting work habits (jobs/housing balance, flexible schedules, telecommuting, 
etc.), strategies include offering and incentivizing alternatives to travel via single occupant motor 
vehicles such as high-occupancy-vehicle (HOV) lanes, ridesharing, vanpools, public transit, and 
provisions for walking and bicycling.  In establishing the background for TDM in the George 
Washington Region, this chapter highlights findings from regional and jurisdictional plans, needs 
assessments, and explores the processes that shape priorities and impactfulness of current and 
recommended TDM activities for the targeted areas identified in the course of this study.     
 

Background 
 
The GWRC represent the fourth most populous of 
the 21 Planning District Commissions in Virginia.  
The region grew by 6.9% between the 2010 Census 
and most recent July 2015 estimate, resulting in a 
total of about 350,000 residents.  The growth rate 
was the second-highest throughout the 
Commonwealth, only lagging Northern Virginia, 
which grew at a rate of 9.2% during the same 
period.  The City of Fredericksburg, with a 
population of approximately 30,000, is the regional 
center for administration, professional services, 
finance, higher education, medicine, and commerce. 
 
The George Washington Region currently serves as 
a bedroom community for the Greater Washington, 
D.C., Northern Virginia and Maryland Urbanized 
Area.  This is evident by analysis showing that up to 
55%1 of workers are employed outside of the region, 
with Fairfax County, Prince William County and the District of Columbia being the top journey-
to-work destinations.  The corridors of choice for these commuters are Interstate 95 and 
Jefferson Davis Highway/Cambridge Street (US-1), which bisect the region, and serve as major 
north-south transportation routes for commuters, vacationers, business travelers, local resident 
trips, and long haul truck traffic.  The Rappahannock River, bisecting the George Washington 
Region, presents a significant barrier to north-south auto travel and is a choke point as many 
alternate routes (US 17, VA 3) funnel traffic to the limited crossings in the Fredericksburg 

                                                 
1  2009-2011 American Community Survey (3-Year Estimate) 

George Washington Region Figures 

1,429 sq. mi. 

356,095 Est. Population (6/15)  

4 counties 

3 cities/towns 

3 major military installations 

$619,754 TDM Budget  

35.2 minutes mean commute time 

47 miles of Interstate (I-95) with 

160,000 Vehicles per Day 

2 
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Vicinity.  Fredericksburg is also a strong regional employment center in its own right, which 
brings a large number of people into the City on a daily basis.  Fredericksburg is home to the 
University of Mary Washington, which has 4,000 undergraduate students enrolled in the 
residential campus in the City of Fredericksburg and 1,000 students enrolled in the University’s 
College of Graduate and Professional Studies located in Stafford County.  Major employers 
include the Geico Regional Headquarters, Mary Washington Healthcare and military bases at 
Quantico, Dahlgren and Fort AP Hill.  
 

 
Exhibit 2-1. George Washington Region Map 
 
Due to the rapid growth of the George Washington Region, traffic congestion levels have risen 
considerably over the past 30 years.  Interstate 95 carries more than 160,000 vehicles per day 
through the Fredericksburg region and experiences recurring congestion and incident delays.  
High occupancy vehicle/toll express lanes along this interstate alignment currently extend 
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northward from Garrisonville, at the northern border of the George Washington Region.  These 
express lanes operate in the peak direction only and serve to increase the capacity of the 
interstate.  The lanes manage traffic congestion by encouraging carpools of three persons or 
more (carpools pay no toll).  Construction is currently underway to extend the express lanes 
about two miles south from where they currently end today.  However, this improvement will not 
alleviate all issues in this congested corridor.  A robust program of other travel demand measures 
and rail/transit options must be provided which seek to further diversify the mobility choices for 
the residents of the region.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit 2-2. George Washington Region Transportation Network (From 2040 LRTP) 
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Partners in Providing GWRC Mobility 
 
GWRC provides Travel Demand Management (TDM) services through GWRideConnect.  
GWRideConnect promotes mobility alternatives through ridematching assistance, employer 
outreach, and coordination with local and regional transit agencies. The rideshare program, acts 
as a clearinghouse and matching service for car, van and bus pools, but also provides commuting 
information promoting mass transit, the Virginia Railway Express (VRE), telecommuting, and 
transportation options for people with disabilities.  Additionally, GWRideConnect maintains a 
fleet of over 400 vanpool vehicles, manages the AdVANtage vanpool self-insurance pool for all 
of Virginia and operates a number of park-and-ride facilities in the region.  GWRideConnect 
works as an integrated component of transportation, land use and development planning.  
 
The TDM services from GW Ride Connect are provided through a funding and planning 
partnership between the Department of Rail and Public Transportation (DRPT), Virginia 
Department of Transportation (VDOT), and the Fredericksburg Area Metropolitan Planning 
Organization (FAMPO).  Other partners with GWRC include transportation providers and city 
and county local governments.  Partnership highlights and their respective roles in shaping travel 
choice are provided below:   
 

DRPT - provides technical and financial support to local transit and commuter service 
agencies through annual grant programs, consumer research, training and marketing 
assistance. The local transit and commuter services agencies, with DRPT’s technical and 
financial support, implement programs at the regional and local level.  DRPT also 
established standards for commuter services program evaluation and reporting.  DRPT 
provides technical assistance, funding administration, and oversight.  
 
VDOT –conducts long-range multimodal planning, owns/maintains a network of regional 
and statewide park and ride facilities, and has been active in the benchmarking of active 
transportation modes.  VDOT provides the implementation of High Occupancy Vehicle 
(HOV) lanes to encourage carpooling and contributes funding to the Telework!VA 
program to provide incentives for employers to set up telework programs. 
 
FAMPO – responsibilities include transportation planning and funding allocations and 
partnering with the public, planning organizations, government agencies, elected officials 
and community groups to develop regional transportation plans.  GWRideConnect is a 
member of the FAMPO Technical Committee and is involved in the development of the 
transit and TDM components of regional transportation plans and studies. 
GWRideConnect is able to apply for Congestion Mitigation and Air Quality (CMAQ) 
funds for certain programs through FAMPO.   
 
VRE - provides commuter rail service to Northern Virginia and Washington D.C.  
Service was expanded south of Fredericksburg in November 2015 with the opening of a 
new terminal station and parking facility in Spotsylvania County.  Other stations in the 
study area include Brooke, Leeland Road, and Fredericksburg.  Current VRE schedules 
and fleet can accommodate approximately 5,000 persons per hour during peak service (or 
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the equivalent of 4,500 vehicles).  This would require adding at least one freeway lane in 
each direction along I-95 to provide the same person-moving capacity.   
 
FRED – Fredericksburg Regional Transit (FRED) provides fixed route transit service 
with deviations on Monday through Friday from 4:30 a.m. until 8:30 p.m. The service 
area includes routes within the City of Fredericksburg, connecting routes to/from the 
University of Mary Washington, Stafford and Spotsylvania County, a feeder shuttle 
service to VRE stations (Fredericksburg, Spotsylvania).   Some FRED routes convert 
from one route to another in the morning and afternoon to cover the VRE feeder routes.  
There is no connection to the Potomac and Rappahannock Transportation Commission 
(PRTC) fixed-route and commuter services provided in adjoining Prince William County. 
Connecting service to the Greater Richmond Transit Company (GRTC) was eliminated in 
in 2011, and service to King George County was eliminated in 2012.  Recently, Bay 
Transit started to offer connecting service to FRED from Colonial Beach via the YMCA 
on RT 3 in King George County, restoring some lost connectivity. 
 
Commuter Bus - MARTZ Group provides commuter bus service from Fredericksburg 
and Stafford to Crystal City, Pentagon, and Washington D.C.  Four park and ride 
locations for this service include:  RT 610 North Lot (Garrisonville), RT 17 & Falls Run 
Drive, RT 3 & Salem Church Road, and RT 208.  In August 2013, Martz took over the 
commuter routes after another provider, Quick’s Commuter and Charter, stopped service 
from Fredericksburg to Washington, D.C.  Other commuter routes, such as PRTC 
OmniRide, while not directly serving the George Washington Region, the routes from 
eastern Prince William County are utilized by area residents to connect to downtown 
Washington, the Pentagon, Crystal City, Rosslyn/Ballston, Mark Center, Capitol Hill and 
the Washington Navy Yard. 
 
ABS Van Rentals and Commuter Express (CXI) – These are full service vanpool 
companies located in Stafford County and the City of Fredericksburg.  ABS Vans and 
CXI work with GWRideConnect to provide vanpool opportunities to residents of the 
George Washington region. Both companies use GWRideConnect’s vanpool match list, 
the VanStart and VanSave programs, and advertise space in their vans on 
GWRideConnect’s website. 
 
Metropolitan Washington Council of Governments (MWCOG) and Commuter 
Connections –MWCOG is the MPO for the Washington, D.C. region. The regional 
organization runs Commuter Connections, the regional ridematching program. 
GWRideConnect is a member of Commuter Connections and uses their database for 
ridematching and utilizes and supports the Guaranteed Ride Home (GHR) Program for 
residents and workers. 
 

TDM Programs/Strategies 
The mission of GWRideConnect is to promote, plan and establish transportation alternatives to 
the use of the single occupant vehicle, thus improving air quality, transportation system 
efficiency, and quality of life for the citizens of its service area.  Much of the work of TDM 
agencies involves behavior change – encouraging travelers to make informed decisions regarding 
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the use of transit, vanpool or carpool options.  TDM policies are the mechanisms for reducing 
Single Occupant Vehicles (SOV) trips by focusing the demand for transportation services on 
alternative modes and providing the public with the incentives as well as information to use these 
alternatives. Programs tend to be predominantly oriented toward journey to work (commuter) 
travel, but the outreach and engagement efforts of many TDM agencies seeks to reach all 
residents, regardless of age, income, or physical ability.  To that effect, GWRideConnect is 
engaged in a great deal of education, marketing and promotion for alternative travel modes.  
Highlights from the major programs and activities include: 
 

 Advertise & promote GWRideConnect - advertise and promote the GWRideConnect 
programs through print media, radio, website and social media in every locality in the 
region.  Activities include creation of display ads, social media and seasonal marketing 
campaigns.  Includes education material on the Guaranteed Ride Home program, 
available to those registered in a carpool or vanpool and provides funding for a return trip 
in the event of an emergency or other disruption to the commuter’s trip home. 

 
 Provide transit solutions/alternatives in the region via the GWRideConnect Website 

- contains a Transit Options page which advertises and promotes all modes of transit 
including the local private commuter bus, FRED bus, VRE, Metro and Amtrak. The site 
provides a ride match application, posts vanpools and carpools with vacancies, features 
the GWRideBoard that is posted with local rides and advertises GWRideConnect’s 
Facebook Page. Links to all transit modes can be found on the website along with 
commuter tools, commuter lot information and the popular Vanpool Connections Page. 
 

 Free rideshare matching program – a searchable database to assist in finding other 
travelers close to home (origin) locations with similar workplace destination and hours.  
The program facilitates the formation of carpools and vanpools and provides follow up 
assistance including email surveys for all new applicants to measure and track progress 
and to obtain feedback on the ridematching process to aid with program evaluation. 

 
 Facilitate the formation of vanpools/ maintain the existing vanpool fleet – a program 

to facilitate the formation of new vanpools in the region, maintain the existing fleet of 
400 vanpools and assist vanpools with getting and maintaining passengers.  Includes 
educating operators about any new programs that may affect their operations.  

 
 Financial assistance for vans through the Van Start and Van Save program – a 

program providing startup funding for new vanpools in their first few months of 
operation.  

 
 Operate the Advantage Self-insurance Program for vanpools – providing self-

insurance liability protection program for all vanpools in the State of Virginia with the 
assistance of the Division of Risk Management (DRM). This program saves vanpool 
operators thousands of dollars per year and provides operators up to 14 million dollars 
more liability protection than prior insurance plans.  
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 Employer/ Realtor/Tourism Outreach - GWRideConnect outreach to employers in the 
region (GEICO, NSWC and Quantico) to help establish transportation demand 
management techniques at their worksites and assist with established programs.  Includes 
working with realtors in every locality in the region and providing them with 
informational packets to distribute to home buyers and new residents to the region.  

 
 Work with FAMPO to incorporate TDM strategies in planning - helping enhance 

bike and pedestrian infrastructure in the Region.  Includes study to investigate the 
feasibility of implementing a bikeshare program in the City of Fredericksburg partnering 
with the University of Mary Washington.  

 
 Lease commuter parking spaces - Utilizing allocated CMAQ funds, GWRideConnect 

will continue to lease commuter parking spaces from commercial property owners. 
GWRideConnect currently leases 105 spaces in South Stafford and Spotsylvania County 
for commuters travelling to Dahlgren in King George County. This is the most cost 
effective way to provide commuter parking in the region that does not currently have a 
VDOT Commuter lot.  

 

Funding Framework 
GWRideConnect’s Financial Plan consists of an operating plan, which covers the program’s 
projected operating expenses and revenues, a capital plan that covers the program’s expenditures 
and revenues for leased commuter lot spaces, and an analysis of the program’s current and 
projected staffing and contractor needs.  GWRideConnect has a FY17 Budget of $686,584.  Two 
primary funding sources include DRPT and Federal (CMAQ) Grants.  DPRT grants are awarded 
through a competitive application process with guidance on eligibility, recipients, and applicable 
projects and expenses.  GWRideConnect currently utilizes the DRPT Rideshare Grant, which 
must be matched at 20 percent of the awarded amount with local funding.  Access to additional 
local funding for match purposes limits access to any additional funding programs from DRPT.  
The CMAQ program provides funding for transportation initiatives that reduce the negative air 
quality impact of automobile travel in areas of the country that are determined to be in non-
attainment for at least one of the national air quality standards. The amount of CMAQ funding 
received to support the GWRideConnect program is determined in a cooperative process led by 
FAMPO. 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 2-3. GWRideConnect Sources of TDM Funding 
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Exhibit 2-4. GWRideConnect Programming of TDM Funding 
 
GWRideConnect intends to explore potential funding sources for various unfunded needs 
identified in an enhanced operating plan as detailed in the TDM Strategic Plan FY 2016 – FY 
2021 (2015).  The most pressing unfunded needs include the rental of additional commuter lot 
spaces and additional funding for the administration of the AdVANtage Program.  
 
 

State of the Commute/Recent Survey Results 
 
The Census Transportation Planning Package (CTPP) indicates that the George Washington 
Region experiences significant inflow and outflow of commuters from their county of residence.  
Exhibit 4 shows the cross-county commuting patterns of outbound commuters for the ten cities 
and counties receiving the largest share of the regions outbound commuters from the George 
Washington Region.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 2-5.  Destination of Outbound Commuters from the George Washington Region. 
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Mode split and mean travel time to work from the George Washington Region jurisdictions is 
presented in Exhibit 5 and Exhibit 6.  While the percentage driving alone to work is comparable 
to the Virginia average, the region as a whole reflects higher shared ride and lower transit mode 
choice.  The travel time to work trend over the past years (2010-2014) has been relatively stable 
at 35.4 minutes, however this reporting does not reflect the extension of the I-95 Express Lanes 
which opened in 2015.   
 

 
Exhibit 2-6.  GWRC Jurisdictional Mode Split 
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Exhibit 2-7.  2010-2014 Mean Travel Time to Work by GWRC Jurisdiction 

 
Overall VRE ridership has experienced an increase since the opening of the Spotsylvania Station 
(Nov. 2015), with about 200 additional boardings (7.3% increase) from over a year ago (see 
Exhibit 7).  Total boardings from the four regional stations from the most recent survey is over 
3,300.  The first northbound train (VRE 300) has the highest boardings, with a departure times of 
4:57am, 5:05am, 5:12am, and 5:18am from Spotsylvania, Fredericksburg, Leeland Road, and 
Brooke Stations respectively. 
 

 
Exhibit 2-8.  VRE Commuter Trends 
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In addition to traffic traveling through the area to destinations north and south, the region serves 
as a destination.  Commercial and retail uses exist adjacent to the Interstate 95 corridor, 
particularly in the areas surrounding the VA 3 and US 17 interchanges.  A prominent activity 
center with hotels, retail shopping and restaurants is the Central Park/Celebrate Virginia South 
complex west of the VA 3 exit.  The daily commuter traffic accessing I-95 at these locations, 
compounded by heavy weaving and merging movements, decreases I-95 through capacity, 
resulting in significant speed reductions and congestion during peak commuting times and on 
weekends.  US 17 and VA 3, are two of the most heavily congested roads in the region. VA 3 is 
the only continuous east-west roadway corridor. East of US 1, Route 3 is complemented by 
downtown Fredericksburg’s interconnected network of streets. The combination of different trip 
purposes (work, shopping, recreational, and other) on Route 3 results in significant peak period 
traffic in the corridor and periods of substantial traffic congestion. 
 
Vanpools and carpools benefit from a central gathering point.  Facilitating this are thirteen 
identified public park and ride lots and VRE station parking locations throughout the George 
Washington Region (see Exhibit 8).  These lots have a combined total of over 10,500 spaces.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 2-9.  George Washington Region Park and Ride Locations Table. 
 

Inventory of Short and Long‐Term Plans for Accommodating Future 
Travel Demand: 
 
This study was informed not only by results of data-analysis, but also numerous planning 
initiatives.  Documents were reviewed to better understand local conditions and align potential 
new TDM recommendations with past analysis.  TDM strategy recommendations in later stages 
of this study will be guided by past project plans and proposals that may directly or indirectly 
include components for: congestion mitigation, improved air quality, reduced energy 
consumption, reduced carbon emissions, land development support, and employee benefits.  
Depending on the expressed future needs, TDM programs may include supportive actions, 
special transportation services, financial incentives, or alternative work arrangements. A cursory 
review of existing planning documents identified through an initial research and outreach effort 

PARK‐AND‐RIDE LOCATIONS

Nearest Place of Interest Jurisdiction Location Spaces

Aquia Stafford, Co. RT 610 & West of I‐95 (Staffordboro Blvd. 1,890

Falmouth Stafford, Co. US 17 & West of I‐95 1,035

Garrisonville Stafford, Co. RT 684 & RT 610 740

Leeland Road Stafford, Co. 275 Leeland Road (VRE) 1029

Stafford Stafford, Co. RT 630 & I‐95 534

Brooke Stafford, Co. Brooke Road (VRE) 727

Fredricksburg Fredricksburg 200 Lafayette Blvd. (VRE) 810

RT 3 Spotsylvania, Co. RT 3 & West of I‐95/Old Salem Church 672

RT 3 Spotsylvania, Co. RT 3 & Gordon Road (VDOT) 700

RT 208 Spotsylvania, Co. RT 208, East of I‐95 805

Spotsylvania Spotsylvania, Co. 9442 Crossroads Parkway (VRE) 1500

Carmel Church Caroline, Co. RT 657 off of US 1 40

Dahlgren King George's Co. US 301 south of Potomac River 40
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revealed a vast array of both short-term and long-term regional and project planning that would 
influence specific approaches to implementation of TDM strategies.  The plans investigated are 
listed in Exhibit 2-10. 
 

 
Exhibit 2-10.  Past Plans and Studies Reviewed Table. 
 

Plan highlights include: 
 
A growing number of rail commuters are getting to the rail station on bicycles. Bicycle racks 
have been installed at the station, but the City’s expanding trails network is providing 
connections to neighborhoods beyond the sidewalk network and larger numbers of commuters 
are anticipated to use a bicycle on the first leg of their commute. Expanded bicycle storage 
facilities will be needed at the station, to include both additional racks as well as bicycle lockers. 
Any bicycle sharing programs established in Fredericksburg could use those same facilities. - 
City of Fredericksburg Comprehensive Plan 
 
The lack of commuter parking in the George Washington region is a significant constraint on 
GWRideConnect’s ability to grow vanpooling and carpooling. GWRideConnect assesses 
commuter parking utilization, and is the first resource that members of the public reach when 
they are experiencing difficulties finding commuter parking. GWRideConnect staff often deal 
with situations where commuters were utilizing commercial parking, but were displaced from 
these parking lots when the presence of a large proportion of commuters parking in the lot is 
discovered by the parking lot owner. – GWRideConnect TDM Strategic Plan  
 

NAME SPONSOR DATE PLAN HORIZON

Fredricksburg Region Commuter Workforce Skills Study Fredericksburg Regional Alliance, 

Fredericksburg Chamber of Commerce

2016 Short‐Term

GWRideConnect Annual Work Plan FY2017 GWRC 2016 Short‐Term

Unified Planning Work Program FY 2017 FAMPO 2016 Long‐Term

GW Region CommunityViz Model ‐ Technical Document FAMPO 2016 Long‐Term

Virginia Statewide Travel Study DRPT 2016 Short‐Term

Stafford County Comprehensive Plan 2016‐2036 Stafford County 2016 Long‐Term

Spotsylvania County Comprehensive Plan Spotsylvania County 2016 Short‐Term

Environmental Assessment I‐95 Rappahannock River 

Crossing

Spotsylvania, Stafford Counties, City of 

Frederick

2015 Long‐Term

Congestion Management Plan FAMPO 2015 Long‐Term

GWRideConnect TDM Strategic Plan FY2016‐2021 GWRC 2015 Long‐Term

NSF Dahlgren Joint Land Use Study King George County 2015 Short‐Term

City of Fredericksburg Comprehensive Plan City of Fredericksburg 2014 Short‐Term

Marine Corps Base Quantico Joint Land Use Study

Stafford, Fauquier, Prince William Counties

2014

Short‐Term

Fredericksburg Area Congestion Relief Study VDOT 2014 Long‐Term

2040 Long Range Transportation Plan FAMPO/GWRC 2013 Long‐Term

Multi‐Region Vanpool Incentive Program: Task 2 FAMPO 2011 Short‐Term

Park and Ride Lot Siting Feasibility Study (Tier I & Tier II) FAMPO 2011 Long‐Term

Vanpool Program Best Practices: Task 1 FAMPO 2010 Short‐Term

Route 3 Corridor Transit Study FAMPO 2009 Short‐Term

Lafayette Boulevard Corridor Study FAMPO 2009 Short‐Term

Route 1 Multimodal Corridor Study FAMPO 2008 Long‐Term
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Installation traffic creates back up entering the B gate and at Dahlgren’s Main Gate.  Traffic 
backs up into the community and near a school during peak times, causing safety concerns for 
pedestrians and vehicles accessing the affected neighborhoods. – NSF Dahlgren Joint Land 
Use Study 
 
The survey asked residents to rate the importance of different aspects of the transportation 
system. Residents indicated that personal safety, dependability, ease of getting around, time to 
make trips, being in control and convenience were the most important aspects of the 
transportation system. Aspects that were least important to residents of the Region included High 
Occupancy Vehicle (HOV) availability, variety of transportation options and the cost of parking. 
– FAMPO 2040 Long Range Transportation Plan 
 
Policy 2: Ensure that new development does not degrade Levels of Service and mitigates its 
impact on the transportation network through strategies such as: 

1. Protect the transportation network from future congestion by: 
a) encouraging joint-use access points for multiple developments, 
b) ensuring connections within and between developments that offer 

alternative routing for traffic, but does not encourage cut-through traffic, 
and 

c) encouraging alternative land development and site design techniques such 
as mixed use and planned unit developments that provide residential, 
employment, and recreational opportunities connected by a network of 
internal streets. 

– Stafford County Comprehensive Plan 
 

 
Capacity and Mobility Challenges for TDM Solutions 
Commuter Lot Expansion 
The lack of commuter parking in the George Washington region is a significant constraint on 
GWRideConnect’s ability to grow vanpooling and carpooling.  For example, while over 900 
commuter lot spaces were added to the Garrisonville Road (Route 610) commuter lot in response 
to the opening of the I-95 Express Lanes, the extra capacity is facing increased utilization at a 
faster pace than anticipated.  Currently, FRED is providing shuttle service to this lot, but is not 
providing shuttle service to other lots experiencing similar demand increases.  Other notable 
areas targeted for future commuter parking expansion include Spotsylvania County (Route 1 and 
Commonwealth Drive), Centreport Parkway Interchange with I-95 and at Dahlgren.   
 
Several strategies that have been discussed for meeting the immediate and mid-term need for 
additional park and ride spaces and include: 

 Increasing the use of FRED shuttle buses from remote commuter parking to existing park 
and ride lots; 

 Identifying additional funding sources to lease commercial parking spaces for commuter 
parking; 

 Exploring the incorporation of proffered commuter lot parking in new development in 
conjunction with the region’s local jurisdictions; and 
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 Working with Naval Surface Warfare Center Dahlgren to lease parking spaces along the 
RT 3 

 
When commuters are displaced from informal parking lots, GWRideConnect assists the affected 
commuters in finding new commuter parking options and works with impacted parking lot 
owners.  However, the solutions that GWRideConnect identifies for these situations are often ad-
hoc, and do not represent a wholesale solution to the regional need for additional park and ride 
spaces.  Long range planning efforts had recommended over 12,000 spaces by 2017 in order to 
meet demand.  The current FAMPO 2040 Long Range Transportation Plan now projects the 
future 2040 need for an additional 8,827 parking spaces in the region, above the current baseline, 
at an estimated cost of $166.0 million. 
 
 
Limited Travel Corridors, Connectivity and Congestion 
At both the regional and local level, the existing transportation network has few major 
alternatives for north-south and east-west travel, and these limited options are all experiencing 
travel delay at peak times.  Major efforts to address traffic congestion often alleviate issues only 
in localized areas, and may actually worsen congestion by facilitating the entry and exit of 
vehicles beyond the capacity of the highway.  Other corridor limitations are due to natural 
features, such as the Rappahannock River.  The area where US 17 and I-95 combine has traffic 
volumes compounded by the fact that it carries a significant portion of local traffic due to the 
lack of other local river crossings.  While the Rappahannock River Crossing Project will address 
this specific constraint, the connectivity of the local street network will continue to make lower-
cost TDM measures difficult to implement.  The specific issues that remain include: 
 

1) TDM services that rely on I-95 (carpool/vanpool) will be negatively impacted without 
major investments in the facility to decrease travel times and increase reliability. 

2) Solutions to expand I-95 and regional park and ride capacity, while addressing travel 
demand in the main corridor, may actually increase traffic and induce SOV demand on 
the local connections to reach these destinations. 

3) Where possible, shifts to alternative routes are unable to provide sufficient relief due to 
their own congestion and lower-capacity nature. 

4) Major travel arterials present unfavorable environments for transit and active 
transportation (bike/walk) due to traffic volumes, higher speeds, large setbacks, and 
numerous conflict points with other traffic movements. 

5) There are limited secondary routes between activity centers and residential subdivisions 
which funnel traffic onto major arterials and leds to circuitous travel; a disincentive to 
transit, bicycling or walking movements. 
 

The George Washington Region features a pattern of development that is predominately single 
use, low-density, and with population centers that are generally isolated, or not well-connected.  
This makes alternative mode travel, such as bicycling and transit, especially difficult to design 
and make attractive in terms of travel time due to the necessary indirect and delay-prone routing.  
Decentralized growth is directly related to the lack of street connectivity and can contribute to 
additional vehicle miles traveled (VMT).   Thus trends in land-use planning can alter the 
magnitude and location of travel demand placed on the network as well as influence modal split. 
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Also, the lower average densities of suburban areas means not only that fewer origins or 
destinations are within walking distance of any transit route but that the distances traveled 
between points, on average, are longer.  This can be a disincentive to the effectiveness of TDM 
solutions that often require even more travel time to serve multiple origin/destinations than the 
competing single occupant automobile trip.   
 
 
Role of government subsidies in travel decision-making 
Given the distance and commuting costs from the George Washington Region, cost subsidies for 
transit can greatly influence travel mode decisions.  In the recent past, the fluctuation of transit 
subsidies has resulted in uncertainty for both commuters and transportation providers alike.  
Research has shown that the provision of commuter benefits is significantly correlated with 
commuter mode choice, however, the past federal distribution of tax-free benefits to offset 
parking and transit costs has had unintended consequences.  Historically, there has been only 
intermittent parity between parking and transit maximum subsidy allowed by federal law.  For 
example, in 2013 the limits individuals could set aside on a pretax basis to cover commuting 
expenses for work for both parking and transit benefits were $130 a month, after being cut from 
$230 a month2.  While eventually restored for 2016, damage to the market had ensued.  As a 
result, some commuters made new travel choices following the decrease, and were reluctant to 
quickly resume transit usage.  Quick’s Bus, which ceased commuter operations from 
Fredericksburg, was an example of an entity directly impacted by this shift.   
 
Even if offered consistently, additional research shows that parity of both parking and transit 
subsidy is not beneficial to altering travel choices.  In fact, parking subsidies decrease the 
effectiveness of alternative travel choices (see Exhibit 2-11). 
 

 
Exhibit 2-11.  Mode Choice as a Function of Commuting Benefits  

                                                 
2 Note that the federal cap is simply a maximum that is not always offered in the full amount by employment sites to 
commuters.      



 
 

  19 

FAMPO / GWRC TDM STUDY Existing Conditions, Plans and Programs

In the overall treatment of these subsidies, it has been concluded that not only does subsidized 
parking pose a significant detriment to the effectiveness of all other incentive programs, but that 
uncertainty in the monthly deduction level for the transit benefit from year-to-year creates 
administrative burdens that make the program difficult to manage.  As a result, any real or 
perceived instability in this employer benefit challenges public transportation systems and 
municipalities by creating fluctuations in ridership and decreases in the overall demand. 
 
Drive alone prevalence remains for military facilities 
With several key military installations within the George Washington Region, such as Marine 
Corps Base Quantico and Naval Surface Warfare Center Dahlgren, research shows that 
incentivizing carpools or public transit options are particularly difficult for on-base commuting 
and mobility.  Military personnel typically drive alone at a higher frequency and carpool at a 
lower frequency than civilian counterparts3.   There are many contributing factors, both physical 
and individual characteristics that support this behavior.  The following key considerations were 
identified: 
 

1) Gate delays – entrances to secured facilities are typically designed to most rapidly 
transition single occupant motor vehicles.  Gaining access on base can further hamper 
taxi/Uber and Guaranteed Ride Home options which often function to encourage shared 
ride and transit commuters by addressing schedule flexibility and unexpected mobility 
needs. 

2) Turnover – Base personnel and leadership are often in a state of transition, thus limiting 
the awareness of available options and requiring an intensity of outreach and education 
campaigns beyond other employer outreach programs. 

3) Eligibility requirements – A significant component of base activity extends beyond 
uniformed military personal and includes contractors, DoD civilian workforce, and 
individuals on temporary assignment (TDY).  Some of these categories of commuter may 
not be eligible to participate in benefits programs and incentives due to their status, 
geography (outside the National Capital Region), or they must relinquish any federally 
subsidized parking permit. 

4) Different tenant agencies and policies - Each tenant may have their own transportation 
issues and plans, with little ability to coordinate across a larger population of commuters 
and enhance the chances of finding optimum matches.  Different commuting times, 
extending beyond traditions peak hour, and funding fluctuations (sequestration impacts) 
often imperil shuttles and internal transportation systems necessary to provide mid-day 
mobility to non-SOV commuters. 
 

 
Like other federal facilities, military installations are, for the most part, not legally bound 
incorporate MPO (FAMPO) recommendations into site plans. However the military does have a 
history of working closely with the local communities to minimize impacts of their facilities.  
The key is that culture and behavior changing TDM practices need to be more targeted to a high-
turnover environment and educate newcomers about transportation alternatives before they 
develop the habit of traveling by SOV.  This requires an intensified effort to provide direct and 
frequent outreach.   
                                                 
3 http://www.des.ucdavis.edu/faculty/Lin/military_peer_effects_paper.pdf 
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Expanding TDM Markets 
 
Statewide telephone surveys conducted in Virginia in 2008 and 2015 revealed a decline in 
carpool/vanpool participation, while telecommuting experienced an 84% increase during the 
same time.  While both the number of employers offering formal teleworking arrangements, and 
the prevalence of occasional teleworking has increased, not all occupations allow for extensive 
telework opportunities.  This remains true for sensitive/classified work needed to be completed 
on-site, new employees are not allowed to telework immediately, and anyone using an 
alternative work schedule (AWS) is not typically permitted to telework.  There are two 
GoTelework.org centers identified for the George Washington Region at Southpoint Parkway 
(Fredericksburg) and in Stafford.  The survey indicated that there is still a significant portion of 
individuals whose job function allows for telework and would be interested in telework.  New 
methods for reaching these markets, even if only on an occasional basis, may be beneficial for 
continuing to reduce overall travel demand.  Outreach could also be dynamic to provide an 
informed choice to telework when there may be significant delays or service disruptions on the 
highway or rail networks.      
 
In addition to reaching untapped telework potential, another mobility challenge to growing TDM 
is to address the limited growth in vanpool/carpool participation.  In 2014, there were 120 formal 
carpools and 426 vanpools in the region4.  Expanding vanpooling beyond its core market of 
federal employees can prove difficult. The private sector employees that are currently vanpool 
customers are often government contractors who receive the commuter benefit, as there are very 
few vanpools customers who receive no form of commuter subsidy.  Private sector employees 
who do not receive any form of commuting subsidy are often priced out of the vanpools. Most 
existing vanpools terminate at only one or two federal employment locations and are not 
amenable to making additional stops. 
 
Growth in carpools has also been flat or declining in many areas of Virginia and the nation.  The 
decline has been noted in research and some speculation for reasoning includes5: 
 

 The dispersion of population and employment (i.e., large employment concentrations are 
more conducive to carpooling). 

 A decline in the number of employees at worksites as employers disperse employment 
sites makes potential matching into pools less likely. 

 The rise of multi-tasking to and from work—also called trip-chaining—makes shared 
travel less feasible. 

 Greater worker schedule flexibility most likely impedes carpool formation as commuters 
are unwilling to give up their schedule flexibility to coordinate with a fellow traveler.  

 Declines in employment types conducive to carpooling (e.g., manufacturing, 
construction, etc.). 

 An aging workforce where the propensity to carpool declines as workers age. 
 Differential tax treatment of employee subsidies for parking versus carpooling. 

 

                                                 
4 Stafford County Comprehensive Plan 
5 https://www.planetizen.com/node/74522/decline-carpooling%E2%80%94can-app-based-carpooling-reverse-trend 
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TDM program effectiveness will remain limited in how much local initiatives can address 
national trends and other socioeconomic factors that can influence trip choice (i.e. gas prices). 
 
 

Mobility Priorities 
Mobility priorities have been identified in terms of the FAMPO FY2015-FY2018 Transportation 
Improvement Program (TIP) program.  Any project included in the TIP must be consistent with, 
or be selected from an approved Long Range Transportation Plan.  One major study called the I-
95 Corridor Study, Phase 2 is currently planned. This effort will be multimodal and will include 
major north-south highways, including I-95, U.S.  Route 1 and U.S. Route 301/207, as well as 
Amtrak, VRE, commuter bus and TDM.  Additionally a bicycle study is planned for the City of 
Fredericksburg to examine the feasibility of bike sharing and other potential bicycle/pedestrian 
improvements. 
 

 
Exhibit 2-12.  FAMPO FY2015-FY2018 TIP Project and Jurisdiction Table 
 
Virginia’s SMART SCALE (§33.2-214.1) program provides access to state funds for planned 
projects in the long-range VTrans planning process to guide partner agency investment decisions 
in transportation infrastructure.  The following lists the candidate projects from the GW Region 
as submitted for Smart Scale consideration in August 2016: 
 
Regional Projects 
GWRC/FAMPO 

1. Northbound Rappahannock River Crossing 
2. 95 Express Lanes Direct Connect Ramp at Exit 143 - Garrisonville 
3. VRE Station Improvements: Leeland Rd (includes parking lot expansion) & Brooke 
4. New park and ride lot on Kings Hwy (VA 3) in eastern Stafford County 

PROJECT JURISDICTION

RTE 95 ‐ Relocation of Interchange Stafford County

Rappahannock River Crossing Project FAMPO‐Wide

Route 17 Reconstruction Stafford County

US‐1 Widening (BRAC) Stafford County

Intersection Improvements (Routes 1,17 & 218) Stafford County

Intersection Improvements ‐ Routes 1 & 606 Spotsylvania County

Route 630 (Courthouse Road) Widening Stafford County

Route 620 (Harrison Road) Reconstruction Spotsylvania County

Route 610 Left Turn lanes to & from Onville Rd. Stafford County

Route 606 (Mudd Tavern Rd) Reconstruction Spotsylvania County

Fall Hill Ave Bridge & Approaches, Reconstruction & Widening City of Fredericksburg

Jeff Davis Bridge over Rappahannock Canal City of Fredericksburg

Lease Commuter Parking Spaces FAMPO‐Wide

Gordon Rd. Commuter Parking Expansion Spotsylvania County

Staffordboro Blvd. Commuter Parking Expansion Stafford County

Construction of Sidewalks, Signage and Bus Stops Stafford County

Construct Parking Area for Spotsylvania VRE Station Spotsylvania County

City of Fredericksburg Parking Structure City of Fredericksburg
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5. Twin Lake/Kensington Bike & Pedestrian Connector – Lafayette Blvd and Springwood 
Dr. 

 
NVTC 

1. VRE Fredericksburg Line Capacity Expansion 
o Leeland Rd/Brooke Station improvements, parking expansion, storage yard 

expansion, rolling stock, and pedestrian tunnel at Alexandria Station 
 

 
Exhibit 2-13.  Regional Projects for Smart Scale Submission (2016) 
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Additional Smart Scale Local Project submissions: 
 
Spotsylvania County 

1. Harrison Rd widening to 4 lanes: I-95 to Salem Church Rd 
2. Harrison Rd I-95 bridge replacement/widening to 4 lanes: US 1 to just west of I-95 
3. Harrison Rd and Lafayette Blvd Turn Lane Improvements 
4. Courthouse Rd (RT 208) & Hood/Houser Dr (RT 636) Intersection Improvements 
5. Courthouse Rd (RT 208) & Breckenridge Dr Turn Lane Improvements 
6. Courthouse Rd (RT 208) & Smith Station Rd Intersection Improvements 

 
Stafford County 

1. US 1 & American Legion Rd/Eskimo Hill Rd (RT 628) Intersection Improvements 
2. Enon Rd widening – includes US 1 Intersection Improvements 
3. Butler Rd (RT 218) Widening (from .1 miles east of US 1 to Castle Rock Dr) 
4. Decatur Rd – Safety Improvements from Titanic Dr access to Widewater Rd 

 
King George County 

1. US 301 & Dahlgren Gate B Turn Lane Improvements 
2. US 301 & Kings Hwy (RT 3) Intersection Improvements 

 
City of Fredericksburg 

1. Dixon St (US 17 Bus./VA 2) and Beulah Salisbury (VA 700) Intersection Improvements 
 
Caroline County 

1. Ladysmith Rd (RT 639) and Anderson Mill Rd (RT 738) intersection improvements 
 
 

Additional TDM Funding Framework 
On November 12, 2013 the Federal Highway Administration (FHWA) released proposed updates 
to the 2008 Congestion Mitigation and Air Quality (CMAQ) Guidance reflecting the changes 
implemented under federal funding legislation (MAP-21).  As of this report date, a final 
guidance document has not yet been produced.  Overall, the guidance continues to be general 
regarding analysis practices, and provides states and MPOs significant latitude on how projects 
and programs using CMAQ funds are to be evaluated and funding decisions made.  MAP-21 
allocates CMAQ funding to the states, and allows the state Departments of Transportation to 
sub-allocate the funds to local entities.  Elements of the Guidance that are directly applicable to 
future TDM program assessment include: 
 

 The CMAQ guidance provides a list of project/program types that are eligible for funding 
under the program, of which many are typically performed by Transportation 
Management Associations (TMAs).    Exhibit 11 lists the activity categories. 

 The need for performance planning is reiterated throughout MAP-21.  While technically 
this is not a new requirement, the law includes new language that reinforces this principle 
and requires recipients to consider certain factors in making a project funding decision.   
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 Cost effectiveness is a recurring metric that must be considered, though how this metric 
is to be calculated and weighted in the project selection process is undefined, and 
therefore delegated to the selecting agency.   

 
Eligible Activities 
Fringe parking 
Traveler Information Services 
Shuttle Services 
Guaranteed Ride Home Programs 
Carpools, Vanpools 
Traffic Calming Measures 
Parking Pricing 
Variable Road Pricing 
Telecommuting/Teleworking 
Employer-based Commuter Choice 
Programs 

Exhibit 2-14.  CMAQ Guidance for TDM Programs/Plans 
 
The largest focus for GWRideConnect is marketing, outreach and branding to increase 
awareness.  This aligns with the goal of CMAQ-funded public education and outreach activities 
to educate the public, community leaders, and potential project sponsors about connections 
among trip making and transportation mode choices, traffic congestion, and air quality. Public 
education and outreach can help communities reduce emissions and congestion by inducing 
drivers to change their transportation choices. A wide range of public education and outreach 
activities are eligible for CMAQ funding, including:  
 

 activities that promote new or existing transportation services;  
 developing messages and advertising materials (including market research, focus groups, 

and creative);  
 placing messages and materials;  
 evaluating message and material dissemination and public awareness; 
 technical assistance;  
 programs that promote the Tax Code provision related to commute benefits, transit 

“store” operations; and, 
 any other activities that help forward less-polluting transportation options.  

 
Long-term public education and outreach can be effective in raising awareness that can lead to 
changes in travel behavior and ongoing emissions reductions; as such, these activities may be 
funded indefinitely. 
 
 

TDM Program Categorization 
Along with CMAQ funding activities outlined previously, this section presents TDM projects 
and programs into key focus areas for framing best practices and potential recommendations in 
the following sections of this report.   
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1. Educational programs/events:  This category defines the entire suite of TDM outreach 

efforts.  From increasing awareness with the general public, holding events/fairs at 
employee sites to inform and encourage utilization of services, to the branding and 
customer service used to support all inquiries into regional and local TDM programs and 
assist individuals with specific travel planning requests.    

 
2. Enhanced transit service:  Transit improvements are aimed at increasing the potential 

for transit to absorb higher shares of trips by either creating new routes, increasing 
service frequencies, or increasing the comfort of transit to make it more attractive to 
potential riders.  This category includes any capital improvements/measures to improve 
the accessibility at major transit facilities, provide real-time transit information, trip 
planning tools, and/or the incorporation of transit priority/express options to increase the 
competitiveness of transit travel with the automobile. 

 
3. Carpool/Ridesharing services:    Rideshare matching services put compatible 

commuters in touch with one another to enable carpooling. TDM agencies assist 
employers in the facilitation of ridesharing arrangements by employees in a number of 
ways, ranging from simple in-house employee match listings to providing a portal/access 
to a large regional matching system.  MWCOG oversees the Commuter Connection Ride 
matching for the region and facilitates committee meetings for sharing ideas and 
initiatives.  This category also includes the regionally administered Guaranteed Ride 
Home Program along with other infrastructure to support ridesharing, such as provision 
of park and ride lots, preferential parking, and vanpool support (see also economic 
incentives).   

 
4. Increased agency coordination:  This category captures all TDM efforts to build 

regional partnerships with and among private and institutional actors to achieve more 
efficient and wider-spread mode-shift impacts.  Initiatives included are the provision of 
technical assistance and collaboration with geographic and market sector groupings of 
agencies/employers/institutions, focused on developing TDM initiatives of mutual 
interest. 

 
5. Information Kiosks/Apps/Technology:  Utilizing technology, TDM agencies may be 

able to provide transit information on-site (Mobile Store) or in-hand (application) to 
lower the barriers that may prevent people from trying transit. Convenient purchase of 
transit passes may also facilitate trying out transit use. In addition, on-site sales may 
support introduction of site specific transit pass discounts and analysis of commute 
patterns/usage. 

 
6. Improved Road and Path Connectivity/Directness:  This includes capital programs to 

address the physical street network, such as providing increased connectedness to reduce 
trip circuity, provide traffic calming/management to promote shared use such a 
bicycling/walking, and otherwise manage incidents via real-time information to allow 
travelers to make informed decisions and avoid site-specific bottlenecks.  
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7. Employer-based Economic Incentives:   
 

a. TDM agencies may work with employers to reduce the cost of taking transit by 
offering prepaid or discounted transit passes to employees who agree to commute 
by transit. This benefit can vary from a modest share of the actual cost to full 
absorption of the cost.  Federal tax law allows employees to receive a transit 
subsidy of up to $130 per month without incurring tax liability, and employer tax 
credits are also offered.  Local governments or transit agencies may compliment 
such subsidies through their own special and targeted incentive programs.  

b. Services offered by TDM agencies to employers includes start-up (empty seat) 
subsidies to support a vanpool during its formative stage (keeping the cost down 
for initial riders), short-term promotional fare subsidies, or driver subsidies. 
TDM/Employer programs can help procure or arrange financing for the vehicle, 
they can provide fuel or maintenance, and they can pay for or underwrite 
insurance. 

c. Free or discounted products or services may be provided in lieu of cash. For 
example, carpoolers and vanpoolers might receive gasoline or oil changes, transit 
riders might receive transit passes, walkers might receive shoes, and bicyclists 
might receive bike accessories or mechanical services. 

d. Parking management at employee sites is included in this category, to include the 
spectrum of pre-development policy to reduce parking supply and management of 
existing parking to change the supply/cost of parking in order to ultimately 
influence trip choice.  

e. Alternative work arrangements such as flexible work hours, compressed 
workweek, and telecommuting options and all TDM provided support services for 
these arrangements are included under employer-based incentives. 

f. Also considered under this category are on-site transportation coordinators, the 
inclusion of professionals located at a transportation management association 
(TMA) or at an employment site who provide personalized trip planning and 
assistance to commuters. The presence of an on-site coordinator can make it 
easier to disseminate information about alternatives to single occupancy vehicle 
commutes. 
 

8. Bicycle Accommodations: This includes policy or programs to support/encourage 
changing facilities and showers and secure bicycle parking as key features for employer 
sites and transit transfer facilities. This category includes bicycle sharing, to make 
bicycles available for residents and employees at major sites within a community/campus 
to reduce the need for certain trips.  Bicycle accommodations include transit vehicles and 
amenities that help to extend transit routes to the “last mile” to/from adjacent but 
otherwise off-route locations.    

 
 



 
 

  27 

FAMPO / GWRC TDM STUDY   Best Practices in Transportation Demand Management

BEST PRACTICES IN TRANSPORTATION DEMAND 
MANAGEMENT 

 
This study focuses on opportunities to improve metropolitan accessibility and make more 
efficient use of existing transportation infrastructure without making large investments in the 
physical capacity of roads and transit.  This includes a suite of common employer-based 
transportation demand management (TDM) measures, which encourage the use of modes other 
than single occupancy vehicles (SOVs) or shift trips to off-peak periods, as well as measures to 
encourage better use of the system, such as making transit stations more easily accessible and 
improving street network connections to keep short vehicle trips off major arterials and freeways. 
 
This report also considers the practical mechanisms for implementing various TDM measures 
and accessibility improvements at different levels of government and administration.  These 
include state transportation agencies, metropolitan planning organizations (MPOs), 
transportation management associations (TMAs), transit agencies, local transportation agencies, 
local governments, developers, employers and others. 

 

Available measures 
Exhibit 3-1 provides a full list of available TDM measures and accessibility improvements, 
including the type of measure and the level at which the measure can be facilitated. There is 
considerable overlap among the different types of measures. Five general types of TDM 
measures and accessibility improvements are described below. 
 
A. TDM programs 
Employer-based TDM programs are the most common and widely recognized TDM initiatives. 
They often include strategies such as discounted transit passes, economic incentives that 
discourage SOV trips (including priced parking or parking cash-out), ride-sharing services, 
walking and cycling accommodations, and policies that allow employees to work from home or 
travel at off-peak hours.  
 
While many programs are employer-based, they can also be implemented by businesses, building 
managers, transportation management associations (TMAs) or through state-run TDM programs. 
TMAs are often member-controlled, not-for-profit organizations funded through member fees or 
supported by local and regional governments. 
 
B. Transit enhancements 
Transit enhancements make transit more efficient, convenient, affordable, or easier to use. This 
refers mainly to any type of transit enhancement except major capacity improvements, such as 
improved access to transit stations (including improved last-mile connections), adjustments to 
transit schedules, real-time transit information, and amenities for transit users. In some cases, this 
report also considers opportunities for new transit services in concentrated service areas. These 
could be frequent shuttle services during limited periods, circulator transit, or other emerging on-
demand, shared-ride services. 
 

3 
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Some essential transit enhancements are the explicit responsibility of transit agencies, but many 
enhancements—such access to stations, mobile applications, information kiosks, and 
amenities—can be provided by other public agencies, private entities, or through public-private 
partnerships. 
 
C. Transportation options 
Enhanced transportation options reduce the need for automobile trips and improve the chances 
that a trip will be made by non-automobile modes. This includes transit enhancements, described 
above, and improved walking and bicycling facilities to accommodate shorter trips. It also 
includes a suite of flexible options such as car-sharing, bike-sharing, and ride-sharing, which 
government agencies can help fund or administer. 
 
D. Infrastructure and operations 
Infrastructural and operational improvements can also reduce travel demand (measured as VMT 
or as time spent traveling) by improving the efficiency of the existing transportation system 
without adding new capacity. This includes improving highway performance through intelligent 
transportation systems and pricing mechanisms, establishing dedicated lanes for transit and/or 
bicycles, and adding street connections to shorten travel distances and keep short trips off major 
roads. 
 
Operational improvements should be used with caution, because some can also encourage new 
vehicle trips.  
 
E. Land use and development 
Land use and development strategies improve accessibility and reduce travel demand primarily 
by putting origins and destinations closer together, reducing travel distances, allowing more trips 
to be made by non-automobile modes, and sometimes eliminating the need for multiple trips. 
Some aspects of parking management also fall under this category, since parking is often a 
prominent land use that encourages driving. 
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Measure Type Facilitators 
Bicycle accommodations A,C,D State, local, private 
Bicycle and pedestrian facilities A,C,D State, local, private 
Bike share programs A,C,D State, TMA, local, private 
Car share programs C State, TMA, local, private 
Carpool/ridesharing services A State, TMA, local, private 
Congestion pricing D State 
Demand-responsive transit B,C,D State, TMA 
Designated carpool/car share spaces A State, local, private 
Distance based charges/PAYD insurance D State, private 
Educational programs/events A State, TMA, local, private 
Employer-assisted housing/live near 
work 

A,E State, local, TMA, private 

Employer-based economic incentives A State, local, private 
Flexible work schedules A State, local, private 
Guaranteed ride home A,C State, TMA, local, private 
HOV/HOT lanes D State 
Improved access to transit stations  A,B,C,D State, local 
Increased coordination among 
modes/agencies 

B,D State, TMA, local, private 

Improved road and path 
connectivity/directness 

D,E State, local 

Improved transit service B,C,D State 
Improved transit stations/shelters A,B,D State, local 
Information kiosks/apps A,B State, TMA, local, private 
Intelligent Transportation Services D State 
On-site transportation coordinators A State, TMA, local, private 
Park and ride facilities B,D State, local 
Parking management/pricing A,D,E State, local, private 
Smart Growth policies E State, local 
Special event services D State, local 
Lower transit fares A,B,C State, TMA, local, private 
TMA membership A TMA 
Toll-managed lanes D State 
Transit priority / express lanes     
Transit-oriented development B,D,E State, local 

A. TDM programs and TMAs 
B. Transit enhancements 
C. Transportation options 
D. Infrastructure and operations 
E. Land use and development 
 

Exhibit 3-1.  TDM measures and accessibility improvements 
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Implementation 
State agencies often play direct and indirect roles in implementing and administering TDM 
programs and accessibility improvements. The various roles that state agencies play are well 
documented in NCHRP Report 20-65 Task 24.6  That report describes eight state-level 
mechanisms, which include: 

 Administering TDM services (e.g., ridesharing and guaranteed ride home); 
 Marketing; 
 Funding travel options (e.g., Safe Routes to School and CMAQ);  
 Enforcing TDM regulations (e.g., trip reduction, traffic mitigation and environmental 

agreements); 
 Providing technical assistance; 
 Integrating TDM into operations (e.g., ITS); 
 Integrating TDM into planning and project development; 
 Integrating TDM into internal operations (e.g., TDM programs for agency employees). 

 
Based on a survey of 42 states, the three most common roles for agencies to play in TDM efforts 
as of 2010 are: 

 Project-level activities (43 percent) – During project planning, development, and 
construction, traffic management strategies are often developed to mitigate project 
impacts, particularly during construction. Additional TDM measures, including outreach 
to employers, may be incorporated. 

 Funding local efforts such as TMAs (38 percent) – States may provide funding to 
TMAs, who then work directly with employers and businesses to implement TDM 
programs. States may also fund car-sharing, park-and-ride, HOV lanes, and bicycle and 
pedestrian facilities using CMAQ funds or other funding sources. 

 Providing technical assistance (36 percent) – Many states that fund TMAs also provide 
them with technical assistance. 

 
The survey also asked state DOTS which TDM activities they encourage. A majority (80%) 
listed bicycling, carpooling, transit use, walking, and vanpooling. The least common activities 
listed (12% or less) were road pricing, priced or managed parking, and pay-as-you-drive 
insurance. 
 
Several recent examples, not included in NCHRP Report 20-65 Task 24, highlight additional 
broad, overarching mechanisms for meeting TDM- and accessibility-related goals: 

 Performance-based project evaluation – TDM programs and accessibility 
improvements are often supported through small, standalone programs, rather than being 
incorporated into comprehensive planning and project selection processes. By 
incorporating TDM- and accessibility-related goals into those processes and evaluating 
projects and programs based on how well they support or adversely impact those goals, 
states and regional agencies can better align investments with desired outcomes. The San 
Francisco Bay Area’s Metropolitan Transportation Commissions (MTC) successfully 
implemented a performance-based project evaluation process for this purpose (see case 
study).  

                                                 
6 http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_348.pdf 
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 Environmental regulations – California’s SB 743, which passed in 2013, removes 
parking considerations and automobile delay from traffic mitigation analyses mandated 
by the California Environmental Quality Act (CEQA). Instead, the regulations require 
traffic impact analyses to consider impacts such as added vehicle trips and vehicle miles 
traveled. This change removes a major barrier to multimodal projects and infill 
development in compact urban areas and encourages projects that minimize travel 
demand. 

 
 

Highly connected street networks help minimize overall trip distances, thereby reducing travel 
demand in two main ways: 1) by reducing vehicle trip distances and overall VMT, and 2) by 
making walking, biking and transit more viable transportation options.  
 
In general, connected street networks shorten overall travel distances and travel times. For 
example, studies of fire stations in North Carolina have shown that stations situated in highly-
connected street networks can serve as many as 4.5 times more addresses and have better 
response times.7 Research also shows that better street connectivity and more grid-like street 
patters correlate with much higher levels of walking, biking, and transit use8 and that they are 
even safer than more dendritic street networks with cul-de-sacs.9 
 
Lessons from Charlotte 
Over the past decade, the City of Charlotte, North Carolina, has implemented several programs 
and policies for improving network connectivity citywide. These include: 

 A publication, Urban Street Design Guidelines, adopted in 2007, which prescribes dense, 
highly connected street networks. 

 A street network capital improvements program, which began in 2006. The program 
prioritized and implemented street connections based on how well they connect different 
land uses, improve multimodal access, divert drivers away from busy arterials, and 
shorten trip distances, as well as their cost and feasibility.10 The program was funded at 
$2-3 million per year through bonds and CMAQ grant money, but is no longer active. 

 A subdivision ordinance, adopted in 2007, which prioritizes new connections, 
discourages cul-de-sacs, specifies maximum preferred block lengths, and lets developers 

                                                 
7 Congress for the New Urbanism, “Emergency Response and Street Design” (Chicago, IL, 2009), 
https://www.cnu.org/sites/default/files/CNUEmergency Response_FINAL_0.pdf. 
8 Wesley E. Marshall and Norman W. Garrick, “Effect of Street Network Design on Walking and Biking,” 
Transportation Research Record: Journal of the Transportation Research Board 2198 (December 1, 2010): 103–15, 
doi:10.3141/2198-12. 
9 Wesley Earl Marshall and Norman W Garrick, “Does Street Network Design Affect Traffic Safety?,” Accident 
Analysis & Prevention 43, no. 3 (May 2011): 769–81, doi:10.1016/j.aap.2010.10.024. 
10 http://walksteps.org/case-studies/charlotte-retrofit-street-connectivity/ 

Highlighted Practice - Improved road and path connectivity 
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build “half streets” with landscaping and sidewalks only on one side, in anticipation of 
future development on the opposite side.11 

 
These programs have led to several new, traffic-calmed street connections between 
neighborhoods and some major development projects that improve network connectivity 
considerably. Examples include the Metropolitan at Midtown mixed-use development on a 
former mall site12, the Cindy Lane extension13, and Prosperity Village (shown below), which 
connects the local street grid across Interstate-485 at three points.14 
 

 
Exhibit 3-2. Prosperity Village with street connections across I-485 in Charlotte, North Carolina 
 
  

                                                 
11 http://ww.charmeck.org/Planning/Subdivision/SubdivisionOrdinanceCity.pdf 
12 
http://contextsensitivesolutions.org/content/case_studies/charlotte_s_urban_street_design/resources/USDG%20Exa
mples.pdf/ 
13 
http://contextsensitivesolutions.org/content/case_studies/charlotte_s_urban_street_design/resources/USDG%20Exa
mples.pdf/ 
14 http://ww.charmeck.org/Planning/Land%20Use%20Planning/PROSPERITY_CHURCH_ROAD.pdf 
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Parking management varies from place to place, but it should be considered an essential 
component of any effective transportation demand management effort. In more urban areas with 
a rich variety of transportation options, parking may be priced and regulated aggressively. In 
more suburban places, parking management includes relaxing local parking requirements, 
scaling back parking supply, and unbundling parking costs so that people can make more 
informed decisions about whether to drive.  
 
Past research shows that the ease and cost of parking is a major factor in determining whether 
people will choose to drive or use other transportation options. In New York, for example, 
people with a guaranteed parking space at home are more likely to commute by automobile.15 In 
comparing two similar neighborhoods, researchers found that those with guaranteed parking are 
45% more likely to drive to Manhattan and 28% more likely to drive to work in general. A study 
of transit-oriented developments in New Jersey found that parking availability explained 
people’s driving habits more than access to transit itself.16 A study of nine U.S. cities over a 
period of fifty years found that gradual increases in parking led to significant increases in driving 
over time.17 Most notably, as parking became more prominent, people began driving for short, 
local trips once served by walking, biking, and local transit.18 In one of the cities studied, 
Hartford, Connecticut, researchers found that despite the city’s high overall rate of driving, only 
71% of insurance company employees drove alone to work when they were charged a monthly 
fee for parking, compared to 83 to 95% of employees that received free parking.19 In fact, past 
research has shown that priced parking is the cornerstone of successful employer-based TDM 
programs, which reduce single occupancy vehicle use by anywhere from12 to 40 percent.20 
 
Cities of all sizes manage parking in different ways. This includes: 

- Nashville, Tennessee21 and Buffalo, New York22 recently adopted form-based zoning 
codes that eliminate minimum parking requirements and regulate the built form of 
parking facilities. 

                                                 
15 Rachel Weinberger et al., “Guaranteed Parking – Guaranteed Driving,” 2008, 
http://www.transalt.org/files/newsroom/reports/guaranteed_parking.pdf; Rachel Weinberger, “Death by a Thousand 
Curb-Cuts: Evidence on the Effect of Minimum Parking Requirements on the Choice to Drive,” Transport Policy 20 
(2012): 93–102, doi:10.1016/j.tranpol.2011.08.002. 
16 Daniel G. Chatman, “Does TOD Need the T?,” Journal of the American Planning Association 79, no. 1 (January 
2, 2013): 17–31, doi:10.1080/01944363.2013.791008. 
17 Chris McCahill et al., “Effects of Parking Provision on Automobile Use in Cities: Inferring Causality,” 
Transportation Research Record: Journal of the Transportation Research Board 2543 (2016): 159–65, 
doi:10.1017/CBO9781107415324.004. 
18 Christopher McCahill and Norman Garrick, “Parking Supply and Urban Impacts,” in Parking: Issues and 
Policies, ed. Stephen Ison and Corinne Mulley, vol. 5 (Emerald Group Publishing Limited, 2014), 33–55, 
doi:10.1108/S2044-994120140000005017. 
19 Christopher McCahill and Norman W. Garrick, “Losing Hartford: Transportation Policy and the Decline of an 
American City,” in 18th Annual Meeting of the Congress for the New Urbanism (Atlanta, GA, 2010). 
20 Thomas J. Higgins, “Demand Management in Suburban Settings,” Transportation 17 (1990): 93–116, 
doi:10.1007/BF02125331. 
21 http://oldurbanist.blogspot.com/2012/02/parking-minimums-most-zoning-left-out.html 
22 https://www.cnu.org/publicsquare/2016/12/28/green-code-will-help-buffalo-grow-again 

Highlighted Practice – Parking Management 
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- Pasadena, California installed parking meters to manage parking demand and redirected 
the revenues into a Parking Benefit District, which led to the revival of Old Pasadena.23 

- Seattle, Washington24 and San Francisco, California25 use data-driven, adjustable parking 
rates to manage on-street parking block-by-block. 

- Cambridge, Massachusetts restricts the amount of parking that can be built by developers 
and requires transportation demand management plans whenever new parking is built.26 

 
Parking management often requires some up-front costs. On-street parking management, for 
example, requires metering infrastructure and enforcement. Parking management might also 
require rewriting local zoning codes or offering cash incentives to those who don’t require 
parking. Over the long run, however, the benefits extend well beyond transportation demand 
management and can they save cities, building owners, employees, and residents the costs of 
excess parking. 
 
An average parking space costs $24,000 to $34,00027 – a cost individuals often pay for whether 
they drive or not. One study estimates that each parking space can cost a city upwards of $1,000 
per year in potential tax revenues.28 Over the long run, parking management lets cities provide 
less parking overall, which also reduces those costs, while freeing up large amounts of land for 
urban development, making development easier, improving the quality of the built environment, 
reducing traffic, and making walking, bicycling, and public transit more attractive. 
 
 

                                                 
23 Douglas Kolozsvari and Donald Shoup, “Turning Small Change Into Big Changes,” Access 23 (2003): 2–7, 
shoup.bol.ucla.edu/SmallChange.pdf. 
24 http://www.seattle.gov/transportation/parking/paidparkingupdates.htm 
25 Gregory Pierce and Donald Shoup, “SFpark: Pricing Parking by Demand,” Access 43, no. Fall (2013): 20–28. 
26 http://www.cambridgema.gov/CDD/Transportation/fordevelopers/ptdm 
27 Donald Shoup, “The High Cost of Minimum Parking Requirements,” Parking: Issues and Policies 5 (2014): 87–
113, doi:10.1108/S2044-994120140000005011. 
28 Bryan P. Blanc et al., “Effects of Urban Fabric Changes on Real Estate Property Tax Revenue,” Transportation 
Research Record: Journal of the Transportation Research Board 2453 (2014): 145–52, doi:10.3141/2453-18. 
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SCANNING THE REGION FOR ISSUES AND OPPORTUNITIES 
 
The following tables and data descriptions report total daily traffic flows, estimated from 
observed GPS vehicle trip traces. Streetlight Data, the GPS data provider, reports relative traffic 
frequencies based on observed counts of GPS-enabled vehicles. The analysis presented in this 
memo accounts for scaling the traffic frequencies up to represent total daily traffic volumes or 
“flows” based on average annual daily traffic (AADT) values reported by the Virginia DOT on 
certain highway segments. Technical details of the scaling are provided at the end of this 
document. The resulting data represent only personal vehicles (commercial vehicles are filtered 
out).  
 

Common pairs 
For every origin-destination pair within the FAMPO study region, the data describes the total 
traffic frequency (which we convert to flow using the methods described). Pairs with high flows 
represent opportunities to reduce personal vehicle trips through ridesharing or by converting trips 
to other modes, such as transit. 
 
The highest flow between an origin and a destination is 2,300 trips during a weekday, which 
represents travel between Central Park and Spotsylvania Towne Centre. The average flow 
between O-D pairs, excluding those with zero flow, is 170 trips per day. The highest flow within 
a single zone in 4,100 trips per weekday. 
 
We scanned the data to identify O-D pairs with the highest flows, shown in Table 4-1. This 
includes any O-D pair with an average trip length longer than five miles that falls entirely in the 
FAMPO region or represents travel between the FAMPO region and southern Prince William 
County as far north as Woodbridge. Trips shorter than five miles are treated separately. The table 
also includes the average circuity (explained below) the average trip length, and the average trip 
speed for each O-D pair. O-D pairs are grouped by potential case study, as shown in the 
rightmost column of Table 4-1. 
  
 
Table 4-1. Origin-destination summary (top 50 flows > 5 miles; FAMPO and southern PW County) 

Orig. Dest. 
Total 

volume 
Avg. 
circ. 

Avg. 
leng. 
(mi) 

Avg. 
speed 
(mph) Potential case study area 

4389 4316 1,800 1.41 6 28 Quantico 
4389 4248 1,500 1.39 8 29 Quantico 
4318 4389 1,200 1.55 9 31 Quantico 
4389 4318 800 1.54 9 28 Quantico 
4248 4316 700 2.78 7 26 Garrisonville 
4316 4248 700 2.27 6 27 Garrisonville 
4248 4389 600 1.54 9 30 Quantico 
4333 4154 500 1.33 7 30 Central Park / Cosners Corner 
4316 4207 500 1.17 12 41 Garrisonville 

4 
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4177 4389 500 1.42 7 34 Quantico 
4389 4177 500 1.47 7 27 Quantico 
4389 4288 500 1.39 11 32 Quantico 
4288 4389 500 1.42 12 32 Quantico 
4412 4154 500 1.46 6 31 Central Park / Cosners Corner 
4271 4248 500 1.18 16 42 Garrisonville 
4155 4316 400 1.24 28 38 Quantico 
4249 4389 400 1.41 9 31 Quantico / Garrisonville 
4389 4250 400 1.52 10 27 Quantico / Garrisonville 
4265 4389 400 1.38 13 28 Quantico 
4250 4171 400 1.70 6 26 Garrisonville 
4402 4208 400 1.27 13 41 Dahlgren 
4420 4165 400 1.34 17 35 Dahlgren 
4154 4333 400 1.45 7 29 Central Park / Cosners Corner 
4208 4402 400 1.30 14 37 Dahlgren 
4316 4250 400 1.67 6 24 Quantico / Garrisonville 
4225 4316 400 1.24 12 40 Quantico 
4389 4247 400 1.63 10 27 Quantico / Garrisonville 
4389 4249 400 1.34 8 28 Quantico / Garrisonville 
4318 4388 400 1.54 10 31 Garrisonville 
4154 4412 400 1.59 7 27 Central Park / Cosners Corner 
4406 4386 400 1.26 7 30 Fredericksburg 
4325 4333 400 1.70 6 25 Central Park area / Geico 
4386 4406 400 1.29 7 30 Fredericksburg 
4319 4389 300 1.33 11 30 Quantico 
4316 4247 300 2.03 6 26 Quantico / Garrisonville 
4318 4328 300 1.44 6 24 Garrisonville 
4250 4389 300 1.46 9 30 Quantico / Garrisonville 
4383 4389 300 1.51 21 29 Quantico 
4318 4412 300 1.38 19 31 Central Park area 
4388 4318 300 1.57 9 28 Garrisonville 
4250 4316 300 1.64 6 25 Quantico / Garrisonville 
4155 4433 300 1.38 13 41 Cosners Corner / Geico 
4165 4169 300 1.41 12 36 Dahlgren 
4247 4389 300 1.76 11 28 Quantico / Garrisonville 
4333 4163 300 1.49 6 22 Central Park area 
4229 4248 300 1.15 8 35 Garrisonville 
4249 4271 300 1.28 19 41 Garrisonville 
4248 4166 300 1.33 6 24 Garrisonville 
4291 4248 300 2.03 6 23 Garrisonville 
4416 4290 300 1.36 11 36 Fawn Lake 
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Example 
In Exhibit 4-1, we might expect to see many vehicle trips traveling between zones in the bottom 
left and the top right. These zones represent common pairs. This could be due to the fact that 
there are high concentrations of activities on either end of the corridor, which presents 
opportunities to remove car trips from the system by providing ridesharing, bikeshare or 
enhanced transit. TDM programs and parking management would also encourage the use of non-
automobile modes. 
 

 
Exhibit 4-1. Theoretical opportunity based on common origin-destination pairs 
 

Short trips 
For every origin-destination pair and selected link within the FAMPO study region, the data 
describes the percent of trips from zero to one mile in length, one to two miles, and two to five 
miles. These short trips represent opportunities to convert vehicle trips to walking, biking or 
transit. For example, many trips under two miles could realistically be made by either walking or 
biking—particularly if vehicle trips are circuitous but there are opportunities to improve network 
connectivity for bicycles and pedestrians. Many trips under five miles could be served by transit 
if volumes are high enough or by bicycle if routes are safe and convenient. 
 
Out of approximately 439,100 trips within in the FAMPO region during a typical weekday, 
305,200 (70%) are five miles or less. The highest number of trips five miles or less between two 
TAZs is 2,200. The highest number of trips two miles or less is 1,800. The highest number of 
trips one mile or less is 700.   
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We scanned the data to identify O-D pairs within the FAMPO region with the highest number of 
short trips, shown in Table 4-2. The presents both the total number of short trips and the percent 
of flow those trips represent for each O-D pair, as well as the average circuity (explained below) 
the average trip length, and the average trip speed for each O-D pair.  
 
 
Table 4-2. Short trips summary (top 50 flows < 5 miles; FAMPO only) 

Orig. Dest. 
Total 

volume 

Short trips (volume) Short trip (percent) 
Avg. 
circ. 

Avg. 
leng. 
(mi) 

Avg. 
speed 
(mph)

<1 
mi 

<2 
mi 

<5 
mi 

<1 
mi 

<2 
mi 

<5 
mi 

4333 4412 2,300 600 1,800 2,200 27% 78% 99% 1.85 2 12 
4412 4333 2,100 500 1,600 2,000 26% 76% 98% 1.91 2 12 
4248 4318 2,100 400 1,300 2,000 17% 60% 93% 1.81 2 15 
4402 4165 2,000 100 800 2,000 3% 39% 97% 1.60 2 17 
4248 4250 1,900 700 1,700 1,800 38% 88% 98% 1.82 1 12 
4165 4402 1,800 0 500 1,700 2% 31% 97% 1.75 3 19 
4318 4248 1,800 300 1,200 1,700 15% 65% 96% 1.75 2 15 
4152 4154 1,700 400 1,400 1,700 23% 80% 99% 1.56 2 14 
4248 4247 1,500 700 1,300 1,500 46% 90% 99% 1.94 1 13 
4154 4152 1,400 400 1,200 1,400 28% 80% 98% 1.98 2 14 
4180 4433 1,400 100 800 1,400 10% 53% 98% 1.48 2 18 
4250 4249 1,400 400 1,200 1,400 32% 83% 99% 1.70 1 14 
4250 4248 1,300 500 1,200 1,300 41% 88% 98% 1.97 2 11 
4333 4148 1,300 500 1,200 1,300 37% 92% 99% 1.96 1 12 
4154 4408 1,300 0 500 1,200 3% 36% 94% 1.96 3 19 
4248 4249 1,200 400 1,000 1,200 29% 82% 99% 1.83 2 14 
4155 4154 1,300 0 200 1,200 1% 20% 95% 1.76 3 23 
4148 4333 1,200 400 1,100 1,200 35% 89% 99% 1.87 1 13 
4250 4318 1,200 200 700 1,200 13% 57% 94% 1.42 2 16 
4433 4180 1,200 100 600 1,100 7% 48% 98% 1.58 2 17 
4446 4333 1,100 0 800 1,100 2% 70% 97% 2.04 2 17 
4154 4155 1,000 0 100 1,000 1% 10% 98% 1.44 3 22 
4318 4319 1,000 100 500 1,000 5% 49% 96% 1.34 2 19 
4231 4248 1,000 100 400 1,000 7% 41% 100% 1.15 2 19 
4408 4154 1,000 100 500 900 6% 49% 96% 1.79 2 19 
4333 4183 900 100 600 900 8% 63% 100% 1.52 2 16 
4250 4251 900 100 500 900 7% 50% 99% 1.70 2 17 
4248 4288 1,000 0 100 900 0% 6% 92% 1.32 3 22 
4316 4389 2,000 0 100 900 0% 7% 46% 1.37 5 29 
4389 4173 1,200 100 400 900 12% 34% 78% 1.41 3 19 
4333 4413 900 200 800 900 19% 88% 99% 1.53 1 14 
4251 4250 900 100 500 900 12% 57% 99% 1.61 2 18 
4333 4411 900 100 700 900 10% 78% 99% 2.06 2 15 
4249 4250 900 200 700 900 25% 80% 99% 2.01 2 14 
4419 4333 800 0 300 800 0% 32% 100% 1.43 2 18 
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4247 4250 800 400 700 800 50% 90% 98% 1.96 1 11 
4319 4318 800 100 500 800 15% 60% 96% 1.34 2 18 
4201 4154 800 100 600 800 14% 70% 97% 1.69 2 17 
4154 4407 800 100 500 800 7% 54% 95% 1.65 2 18 
4240 4154 800 0 200 800 0% 21% 96% 1.27 3 19 
4247 4248 800 300 700 800 44% 93% 99% 1.94 1 11 
4325 4180 800 0 300 800 1% 39% 99% 1.58 2 18 
4249 4288 800 0 200 800 2% 24% 97% 1.31 3 22 
4411 4333 800 0 600 700 6% 79% 99% 2.01 2 15 
4250 4247 700 300 600 700 45% 88% 99% 1.91 1 11 
4177 4248 700 100 300 700 11% 41% 99% 1.88 2 18 
4154 4201 800 100 400 700 12% 55% 96% 1.85 2 18 
4177 4318 700 100 400 700 12% 55% 95% 1.56 2 18 
4318 4177 700 0 400 700 6% 53% 95% 1.67 2 21 
4318 4250 800 0 300 700 5% 44% 92% 1.61 3 15 

 
Example 
In Exhibit 4-2, we might expect to see many short vehicle trips within and between zones. This 
could be due to the fact that there are many people living near a major commercial center, but the 
roads and parking lots surrounding the center make walking and biking dangerous or 
unattractive. This presents an opportunity to improve walking and biking facilities, add bicycle 
accommodations, then gradually begin to manage parking and change land use patterns over 
time, so that people are not encouraged to drive for short trips. 
 

 
Exhibit 4-2. Theoretical opportunity based on prevalence of short trips 
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Circuity 
For every origin-destination pair and selected link within the FAMPO study region, the data 
describes average trip circuity, where circuity is the straight-line distance from an origin to a 
destination divided by the estimated total travel distance. This measure describes how far 
travelers must go out of their way during a trip, often because of poor network connectivity. 
Therefore, a trip circuity of 2.0 indicates that an individual traveled twice as far as they would 
have if they could have traveled in a straight line to reach their destination. In many cases, trip 
circuity (and therefore travel time and distance) can be reduced by adding street connections—
including bridge crossings or streets connecting neighborhoods—and by ensuring that new 
developments are built around highly connected street networks. 
  
In scanning for common pairs and short trips, as described above and depicted in Table 4-1 and 
Table 4-2, we prioritized flows with high average circuities for consideration in case studies. The 
minimum average circuity between any O-D pair is 1.0, the maximum is 11.7, and the mean is 
1.6. Circuities higher than 1.4—corresponding with the “Manhattan distance,” measured along 
two legs of an isosceles right triangle—are potentially excessive, yet circuities above 4.0 may be 
ignored because they tend to represent the behavior of for-hire drivers and other multi-stop tours. 
 
Example 
In Exhibit 4-3, we might expect to see many circuitous vehicle trips within and between zones. 
This could be due to the fact that people live near a school, but must travel through a complex 
network of cul-de-sacs and local roads that feed into major collectors and arterials. This presents 
an opportunity to add local street connections that could shorten travel distances significantly 
and make walking and biking more realistic. 
 

 
Exhibit 4-3. Theoretical opportunity based on circuitous trips 
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Selected links 
In scanning the 138 selected links, we are particularly interested in the prevalence of short trips 
and common pairs. A common pair is any origin-destination pair that accounts for a substantial 
share of flow on that link (measured as a percent of total flow). Common pairs indicate potential 
opportunities for transit service, shuttles, coordinated carpools or other alternatives. Short trips 
indicate potential opportunities to shift vehicles off the link by changing modes, improving the 
connectivity of the local street network or other operational interventions. 
 
Table 4-3 shows the selected links with 50 highest flows, ordered from highest to lowest. We 
scanned the links for those with a high number of short trips, a high percentage of short trips, 
high average circuity, and a large percentage of trips from the top five O-D pairs. Those links 
were prioritized for consideration as a case study. 
 
Example 
In Exhibit 4-4, we might expect to see that the interstate highway is carrying many short trips 
between nearby zones, even though it is designed to carry heavy through traffic. This could be 
due the fact that the freeway, with frequent interchanges, often provides the fastest route despite 
there being a robust local road network. By limiting local access to the freeway and encouraging 
alternative routes and modes, this presents an opportunity to significantly improve performance 
of the freeway during peak periods without adding new capacity. 
 

 
Exhibit 4-4. Theoretical opportunity based on common origin-destination pairs 
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Table 4-3. Gate flows summary (top 50 flows) 

Gate 
Total 

volume 

Short trips 
(volume) 

Short trip 
(percent) 

Avg. 
circ. 

Avg. 
leng. 
(mi) 

Percent from top OD pairs 

Description 
<1 
mi 

<2 
mi 

<5 
mi 

<1 
mi 

<2 
mi 

<5 
mi 

Top 
1 

Top 
2 

Top 
3 

Top 
4 

Top 
5 

1090 228,700 100 900 3,800 0% 0% 2% 1.36 77 2% 4% 6% 7% 8% 
I-95 (2-way) between Exit 143 and  
express lanes 

1005 197,200 0 300 2,400 0% 0% 1% 1.34 84 3% 5% 7% 8% 10% I-95 (2-way) between Exits 140 and 143 
1006 195,500 0 300 1,600 0% 0% 1% 1.34 84 3% 5% 7% 8% 10% I-95 (2-way) between Exits 136 and 140 
1008 193,500 0 100 2,400 0% 0% 1% 1.37 86 3% 5% 7% 8% 10% I-95 (2-way) between Exits 130 and 133 
1007 193,300 0 200 1,300 0% 0% 1% 1.34 85 3% 5% 7% 8% 10% I-95 (2-way) between Exits 133 and 136 
1009 159,200 0 100 700 0% 0% 1% 1.33 97 3% 6% 8% 10% 12% I-95 (2-way) between Exits 126 and 130 
1013 140,400 0 0 100 0% 0% 0% 1.26 110 4% 7% 10% 12% 14% I-95 (2-way) between Exits 98 and 104 
1093 139,800 0 200 1,200 0% 0% 1% 1.52 66 3% 6% 7% 9% 10% I-95 (SB) between Exits 152 and 156 
1010 137,200 0 0 100 0% 0% 0% 1.26 111 4% 7% 10% 12% 14% I-95 (2-way) between Exits 118 and 126 
1011 135,900 0 0 100 0% 0% 0% 1.25 112 4% 7% 10% 12% 14% I-95 (2-way) between Exits 110 and 118 
1012 134,800 0 0 300 0% 0% 0% 1.26 112 4% 7% 10% 12% 14% I-95 (2-way) between Exits 104 and 110 
1094 131,500 0 100 1,000 0% 0% 1% 1.55 68 4% 6% 8% 10% 12% I-95 (NB) between Exits 152 and 156 
1095 120,100 100 300 1,800 0% 0% 2% 1.46 74 4% 7% 9% 10% 12% I-95 (SB) between Exits 148 and 150 
1003 116,300 300 700 2,800 0% 1% 2% 1.46 76 4% 7% 9% 11% 13% I-95 (SB) between Exits 143 and 148 
1096 114,100 0 100 400 0% 0% 0% 1.47 77 4% 7% 10% 12% 14% I-95 (NB) between Exits 148 and 150 
1002 111,800 0 100 400 0% 0% 0% 1.48 78 5% 7% 10% 12% 14% I-95 (NB) between Exits 143 and 148 
1072 31,800 500 2,500 6,300 2% 8% 20% 1.65 39 2% 4% 6% 7% 9% US-17 / Warrenton Rd (2-way) 
1140 30,000 600 2,600 8,300 2% 8% 27% 1.43 23 2% 3% 4% 5% 6% VA-3 / Plank Rd (2-way) 
1075 29,100 100 900 3,300 0% 3% 11% 1.45 30 2% 4% 5% 6% 7% VA-3 / Plank Rd (2-way) 

1074 29,000 600 1,900 7,000 2% 6% 23% 1.57 19 1% 3% 4% 5% 6% 
US-1 / Cambridge St (2-way) at  
Rappahancock River 

1139 28,500 400 2,200 6,500 2% 8% 23% 1.68 27 2% 3% 4% 5% 6% VA-3 / Plank Rd (2-way) 
1130 28,400 0 400 2,100 0% 1% 7% 1.48 24 3% 5% 8% 10% 12% US-1 / Jefferson Davis Hwy (2-way) 
1061 26,100 100 400 1,500 0% 2% 6% 1.78 35 4% 7% 9% 11% 13% I-95 ramps at Exit 143 
1014 25,800 0 0 300 0% 0% 1% 1.65 39 2% 4% 6% 8% 10% VA-234 / Dumfries Rd (2-way) 
1040 25,800 100 500 1,800 0% 2% 7% 1.69 38 1% 3% 4% 5% 6% I-95 ramps at Exit 130 
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1059 25,300 100 500 1,500 0% 2% 6% 1.86 34 2% 5% 6% 8% 10% I-95 ramps at Exit 143 
1129 23,500 100 500 3,100 0% 2% 13% 1.54 16 6% 12% 16% 19% 22% Russell Rd / Quantico gate (2-way) 
1042 22,600 0 200 700 0% 1% 3% 1.83 38 2% 3% 4% 5% 6% I-95 ramps at Exit 130 

1128 21,500 100 300 2,600 0% 2% 12% 1.64 19 6% 9% 13% 17% 20% 
Fuller Rd / Joplin Rd / Quantico main 
gate (2-way) 

1115 20,700 200 1,100 5,800 1% 5% 27% 1.72 16 1% 3% 4% 5% 6% VA-208 / Courthouse Rd (2-way) 
1043 20,600 0 300 800 0% 1% 4% 1.68 42 2% 4% 6% 8% 9% I-95 ramps at Exit 126 
1044 19,600 0 300 1,000 0% 2% 5% 1.66 38 2% 5% 7% 8% 9% I-95 ramps at Exit 126 
1073 19,200 0 100 1,100 0% 0% 5% 1.65 56 3% 5% 8% 10% 12% US-17 / Warrenton Rd (2-way) 
1038 18,900 100 200 1,100 0% 1% 6% 1.62 47 4% 6% 9% 10% 12% I-95 ramps at Exit 133 

1070 18,700 0 300 2,800 0% 2% 15% 1.71 23 1% 2% 3% 3% 4% 
VA-3 / Blue and Gray Pkwy (2-way) 
at Rappahannock River 

1119 18,500 700 2,800 7,100 4% 15% 38% 1.74 21 5% 10% 12% 15% 16% Southpoint Pkwy (2-way) 
1035 18,000 0 100 500 0% 1% 3% 1.80 45 3% 5% 7% 8% 10% I-95 ramps at Exit 133 
1134 17,000 100 700 4,400 1% 4% 25% 1.76 17 2% 4% 6% 8% 9% VA-648 / Shelton Shop Rd (2-way) 
1117 16,400 100 800 3,900 0% 5% 23% 1.72 18 2% 3% 4% 5% 6% VA-208 / Courthouse Rd (2-way) 
1133 16,200 900 3,200 7,400 5% 19% 45% 1.71 14 3% 6% 8% 11% 13% Mine Rd (2-way) 
1112 15,500 0 300 2,900 0% 2% 18% 1.63 27 1% 2% 3% 4% 5% VA-3 / Kings Hwy (2-way) 

1024 15,000 0 0 200 0% 0% 1% 1.44 68 8% 16% 19% 22% 25% 
US-301 / Gov Harry Nice Memorial 
Bridge (2-way) 

1065 14,900 0 0 500 0% 0% 3% 1.52 43 4% 7% 10% 12% 15% VA-3 / Plank Rd (2-way) 
1086 14,900 0 600 5,200 0% 4% 34% 1.82 13 1% 2% 3% 4% 5% Salem Church Rd (2-way) 
1039 14,700 0 100 500 0% 1% 4% 1.54 45 4% 6% 8% 10% 12% I-95 ramps at Exit 130 
1041 14,600 0 100 500 0% 1% 4% 1.58 43 5% 8% 10% 13% 14% I-95 ramps at Exit 130 
1120 14,000 100 1,400 4,400 1% 10% 31% 1.68 23 7% 13% 16% 18% 20% US-17 / Mills Dr (2-way) 
1060 13,800 0 200 900 0% 1% 7% 1.64 35 4% 8% 11% 13% 15% I-95 ramps at Exit 143 
1004 13,800 0 200 500 0% 1% 4% 1.54 36 4% 8% 9% 11% 13% I-95 ramps at Exit 143 
1085 13,600 0 300 3,400 0% 3% 24% 1.78 13 2% 3% 4% 5% 6% Leavells Rd (2-way) 
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CASE STUDIES 
 
 

Approach 
The following case studies arise out of a thorough scan of origin, destination and route data for 
motor vehicles, as described in the previous chapter. We anticipate that local and state agencies, 
private transportation demand organizations and others will find other opportunities in the data 
as well, and this study makes custom analyses available to several such stakeholders.  
 
These selected case studies illustrate how the data can be used to identify issues and 
opportunities, improve understanding of the conditions in each case study area, develop policies 
and projects to address those issues, and estimate the costs and benefits of potential solutions. 
Some of the selected case studies were identified using only one scan—e.g., high flows between 
common pairs—while several cases emerged from numerous scans.  In many cases the data also 
can substantiate the case for existing plan recommendations, but with greater clarity regarding 
the nature of needs and potential benefits. 
 
For each case study, we pooled the study team’s collective knowledge, reviewed existing plans, 
projects and documents, and held meetings with stakeholders to solicit feedback. The case 
studies do not represent anywhere near the full range of opportunities in the region, nor will all 
of the recommended actions be viable in each case. The goal is to show how the data can be used 
and, hopefully, to highlight some new opportunities that have not yet been considered due to a 
lack of reliable data.  
 
Each case describes a situation where relatively modest interventions – modest compared to 
major highway and transit capacity additions – could provide more efficient access to 
destinations, letting people meet their needs via shorter and/or fewer car trips. Each describes a 
neighborhood or area, current auto travel flows, and potential ways to reduce those flows.  The 
following general categories describe new opportunities presented in each case study and are 
presented as graphic symbols to allow a quick reference to the recommendations: 
 
 
 
 
 
 
 

 
Conventional transportation demand management (TDM), 
including marketing, incentives, and commuter programs to 
reduce single occupant vehicles. 

 
 
 
 
 

 
Priced parking and introduction of parking management.   

5 
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Bicycle infrastructure (share stations/lockers) and pedestrian 
pathway improvements. 

 
 
 
 
 

 
High frequency supplemental transit shuttle service. 

 
 
 
 
 

 
Introduction of new local street connections for general traffic, 
transit, or specific movements only.    

 
 
 
 
 

 
Promote changes in land use patterns toward higher-density and 
mixed-use development. 

 
Map legends for graphical representation of areas of implementation/opportunity are depicted as 
follows: 
 
 
 
 
 
 
 
 
 
 
 
 
To provide perspective on the recommendations, estimates of annualized costs and benefits were 
prepared.  These calculations are sketch-level and are intended to provide a general sense of the 
potential investment level (presented as a range of costs for the ‘bundle’ of investment 
recommendations), the range of trip reductions that could reasonably be expected in light of the 
trip patterns in the case study, and a range of benefit values for user cost savings and carbon 
emission reductions.   
 
Cost estimates include capital costs and annual operating costs for transit improvements, design 
interventions, TDM programs, outreach, and policy development.  The methodology for 
preparing costs estimates, presented as annualized lifecycle costs, are described in detail in 
Appendix B.  Note that not all interventions imply dollar costs. Other costs are estimated at a 

Connectivity 

Bike/ped accommodations 

Land use / parking 

Transit enhancements 

General improvements 
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conceptual, order-of-magnitude level; actual costs may vary depending on many decisions 
involved in developing the projects. In applying the recommendations, it’s unlikely that the 
entire package of investments would be pursued at once. However, the recommendations as 
presented and costed as complete packages are assumed to be the optimum mix of supportive 
and complementary actions capable of achieving the benefit results reported. 
 
Benefits include tangible outcomes such as reduced vehicle-hours traveled, personal travel cost 
savings, and vehicle emissions reduction for greenhouse gases (GHG). Trip reduction benefits 
are estimated from the observed trips using GPS data and current state of knowledge regarding 
the potential effect of particular interventions.  It is important to note that the calculation of 
benefits is extremely conservative (see Appendix C). The estimates are based on reductions of 
current auto travel flows – shorter or fewer car trips – resulting from the various proposed 
interventions. These reductions imply lower personal travel expense and lowered emissions, and 
they are significant. The estimates do not include other important benefits, which are difficult to 
calculate based on conceptual plans and available data, but which nonetheless would certainly 
accrue. These include: 

1. Mobility benefits for motorists not directly affected by the interventions, due to 
reduced traffic and congestion. 

2. Mobility benefits for non-drivers, who gain additional walking, biking and transit 
access to destinations. 

3. Increasing effects of interventions in areas that are growing or densifying, as more 
travelers take advantage of the projects described. 

4. Beneficial land use effects, as interventions spur transportation-efficient development 
(which in turn provides more yet more users as mentioned in No. 3). 

 
Where applicable, in the case study narrative other intangible outcomes such as improved 
development potential or improved safety will be described. 
 
 

1. Quantico 
The Quantico study area includes Marine Corps Base Quantico’s Main Side and the small town 
of Quantico. MCB Quantico houses approximately 6,700 people and Quantico town houses 
fewer than 500. The area is located off I-95 and US-1 in southern Prince William County, east of 
I-95 and US-1, and is accessed through two gated entrances. The Potomac River abuts its eastern 
edge. A VRE station serves the area and shuttle service provides access to the station.  
 
Observations 
GPS data reveals roughly 86,000 trips to and from the study area each weekday, including 4,100 
trips between Quantico Main Side, east of I-95, and Quantico West Side during a typical 
weekday. More than 30,000 trips that begin or end in the study area are less than five miles, 
many of which are concentrated along the I-95/US-1 corridor (see Exhibit 5-1). These trips add 
considerably to traffic through the Quantico gates and along US-1. 
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Table 5-4. Quantico trip summary (based on TAZs) 
Average weekday Total AM Midday PM 
Total trips 86,000 22,700 24,900 29,500 

Trips to area 53,100 19,800 15,800 11,800 

Trips from area 52,400 7,900 17,500 23,000 
 
Average weekday Internal External 
Total trips 19,600 66,400 

Trips < 1 mile 2,800 700 

Trips < 2 miles 8,600 2,600 

Trips < 5 miles 18,500 12,800 

Average duration (min) 8.8 28.3 

Average length (mi) 2 17 

Average speed (mph) 18 33 

Average circuity 1.62 1.41 
 
Table 5-5. Quantico gate summaries 

Average weekday Gate 1128 Gate 1129 Gate 1131 Gate 1132 Gate 1130 
Total trips 21,500 23,500 10,200 6,600 28,400 
Trips < 1 mile 100 100 0 0 0 

Trips < 2 miles 300 500 100 200 400 

Trips < 5 miles 2,600 3,100 1,000 1,100 2,100 

Average length (mi) 19 16 19 15 24 
Average circuity 1.64 1.54 1.57 1.74 1.48 
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Exhibit 5-1. Trips to and from Quantico Main Side (typical weekday) 
 

 
Exhibit 5-2. Trips through Quantico Main Gate [gate 1128] (typical weekday) 
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Exhibit 5-3. Trips through Quantico Russell Rd Gate [gate 1129] (typical weekday) 
 
 

 
Exhibit 5-4. Trips through Quantico West Russell Rd Gate [gate 1131] (typical weekday) 
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Exhibit 5-5. Trips through Quantico West Onville Rd Gate [gate 1132] (typical weekday) 
  

 
Exhibit 5-6. Trips along US-1 [gate 1130] (typical weekday) 
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Potential opportunities 

Trip patterns suggest that many travelers arrive at the Quantico study area in the morning and 
drive short distances to nearby locations throughout the day. MCB Quantico could take 
additional steps to provide alternative travel options on and around the base during the day. The 
high number of trips suggests options such as bike share on the base and shuttle service to 
surrounding areas, including between Quantico Main Side and West Side, could be viable and 
could greatly reduce traffic. By providing alternative options and other commuter services, some 
commuters and visitors may feel more comfortable traveling to the base by shared ride or transit, 
leaving their cars at home and reducing AM and PM traffic.  
 

 
Exhibit 5-7. Opportunity areas at Quantico (general improvements) 
 

General improvements 
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Exhibit 5-8. Opportunity areas at Quantico (enhanced shuttle or transit service) 
 
 
Cost and benefits 
Annual costs range from $1.7 to $2.0 million, primarily driven by enhanced transit connections 
on-base, to the Quantico Corporate Center/Quantico West, and commuter bus connections along 
US 1 to Potomac Mills (north) and Route 610 (south).  An on-base bicycle share system would 
be established to enhance connectivity, with modest pedestrian and bicycle infrastructure added 
to enhance connections.  Additional TDM expenditures to promote, advertise, and test the 
responsiveness to new mobility measures.   
 
These improvements are expected to yield a reduction of 49,000,000 vehicle miles along with 
1,588,200 vehicle hours of travel on an annual basis.  A total transportation cost savings of 
$31,600,000 was estimated along with 21,300 fewer tons of carbon emission as an expected 
outcome. 
  

Transit enhancements 
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CASE STUDY:  Quantico 
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $1,700,000 $1,980,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $58,000 3.3% 
Transit Recommendations $1,587,000 88.4% 
TDM Recommendations $150,000 8.4% 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  49,361,700  
Vehicle Hours Traveled 1,588,200  
Transportation Cost Reduction  
($2017) 

$31,600,000  

Emissions Reduction (tons) 21,300  
 
 
 
2. Downtown Fredericksburg 
Located on the Rappahannock River and bordering both Safford and Spotsylvania County; the 
city is located 47 miles south of Washington, D.C.  The City retains its own local identity, but its 
proximity to government employment centers in and around Northern Virginia has greatly 
influenced the population mix and market conditions.  Improvements in connectivity along I-95 
and VRE Commuter rail continue to spur more growth and travel demand for the Fredericksburg 
area.  Fredericksburg has local fixed-route bus service (FRED) connecting downtown with 
activity centers such as: 

 The University of Mary Washington (UMW) with an undergraduate enrollment of 
approximately 4,000 students; 

 Eagle Village mixed use project with residential, retail, office and structured parking in 
the U. S. Route 1 corridor adjacent to UMW. 

 Mary Washington Hospital complex and surrounding medical centers; 
 Central Park shopping complex with over 200 retailers covering over 310 acres at the 

intersection of I-95 and RT 3; and 
 Along Lafayette Boulevard (US 1) serving as a gateway from the south into city’s 

historic district and a focus for enhancements to encourage multimodal transportation 
choices.  

 
Observations 
GPS data reveals roughly 30,000 trips to and from the study area each weekday. Nearly 20,000 
trips that begin or end in the study area are less than five miles, including roughly 10,000 trips 
between Downtown and the Central Park shopping area, two miles to the west (see Exhibit 5-9). 
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Table 5-6. Downtown Fredericksburg trip summary (based on TAZs) 
Average weekday Total AM Midday PM 
Total trips 30,200 5,700 11,500 9,200 
Trips to area 14,600 2,600 5,300 5,200 
Trips from area 16,700 3,500 6,500 4,300 

 
Average weekday Internal External 
Total trips 1,100 29,100 
Trips < 1 mile 800 1,700 
Trips < 2 miles 1,000 6,800 
Trips < 5 miles 1,100 18,700 
Average duration (min) 9.4 18.4 
Average length (mi) 1 9 
Average speed (mph) 8 22 
Average circuity 2.84 1.59 

 

 
Exhibit 5-9. Trips to and from Downtown Fredericksburg (typical weekday) 
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Exhibit 5-10. Trips among TAZs in Downtown Fredericksburg (typical weekday) 
 
 
 
 
 
Potential opportunities 

The main opportunity in Downtown Fredericksburg is to provide a range of safe, convenient, and 
inviting local travel options. This serves two main TDM functions: 1) it will eliminate many 
short vehicle trips that take place throughout the day, opening new capacity for those traveling 
longer distances, and 2) it gives workers and visitors more options for meeting their needs 
throughout the day, so that more commuters will travel by non-SOV modes, including VRE. 
 
Given the existing conditions and the nature and quantity of trips observed using GPS data, many 
specific opportunities seem to exist. These include general bicycle and pedestrian improvements 
throughout the area, a bike share system concentrated in key areas (depicted in Exhibit 5-10), 
and a circulator shuttle or transit service. These all let people make short trips throughout the 
day—for lunch, meetings, errands, or sightseeing—without needing a car. Additional parking 
management is encouraged over time, to eliminate additional incentives for people to drive when 
they have other options available and to enable infill development where appropriate. 
 
Case study 5, which focuses on the Central Park and Spotsylvania Towne Centre commercial 
areas just west of I-95, presents another opportunity to connect the two areas by shuttle or transit. 
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Exhibit 5-11. Opportunity areas in Downtown Fredericksburg 
 
 
Cost and benefits 
Annual costs range from $380,000 to $440,000, which include a mix of transit and TDM 
enhancements to implement/promote a bicycle share program and provide a downtown loop 
transit circulator that operates in downtown Fredericksburg with a high frequency (pickups every 
15 minutes).  The downtown circulator would have termini in the vicinity of the VRE rail station 
and the University of Mary Washington.   
 
These improvements are expected to yield a reduction of 6,067,000 vehicle miles along with 
412,200 vehicle hours of travel on an annual basis.  A total transportation cost savings of 
$3,900,000 was estimated along with 2,600 fewer tons of carbon emission as an expected 
outcome. 
 
  

General improvements 
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CASE STUDY:  Downtown Fredericksburg
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $380,000 $440,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $2,600 0.7% 
Transit Recommendations $227,000 57.4% 
TDM Recommendations $166,000 42.0% 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  6,067,000  
Vehicle Hours Traveled 412,000  
Transportation Cost Reduction  
($2017) 

$3,900,000  

Emissions Reduction (tons) 2,600  
 
 
 

3. Chatham Bridge 
The Chatham Bridge, built in 1941, is a 42-foot-wide, four-lane roadway connecting Chatham to 
Downtown Fredericksburg across the Rappahannock River. The bridge’s span is roughly 1,000 
feet. The nearest crossings are on Route 3, one mile south, and US-1, one mile north. The bridge 
carries roughly 17,500 vehicles per day.29 
 
Observations 
GPS data reveals approximately 10,600 trips across the Chatham Bridge each weekday, 
including 5,200 trips (45%) less than five miles, 1,300 trips (11%) less than two miles, and 100 
trips (1%) less than one mile. These short trips put extra pressure on the bridge’s capacity, which 
might be needed to handle longer trips.  
 
Many trips begin or end in areas adjacent to the bridge, including more than 5,000 trips 
beginning or ending in Downtown Fredericksburg (see Exhibit 5-12). The average circuity of 
trips is 1.8, indicating that people generally travel somewhat out of their way to travel across the 
bridge. This is typical whenever there is only a single crossing point, as in this case. 
 
Table 5-7. Chatham Bridge trip summary 

Average weekday Gate 1030 
Total trips 10,600 
Trips < 1 mile 100 
Trips < 2 miles 1,300 
Trips < 5 miles 5,200 
Average length (mi) 11 
Average circuity 1.79 

                                                 
29 http://dashboard.virginiadot.org/Pages/Maintenance/AdvancedBridgeReport.aspx?districtCode=6 



 
 

  58 

FAMPO / GWRC TDM STUDY      Case Studies

 

 
Exhibit 5-12. Trips across Chatham Bridge [gate 1030] (typical weekday) 
 
 

 
Exhibit 5-13. Conditions on Chatham Bridge at Sophia St in Downtown Fredericksburg 
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Potential opportunities 

Chatham Bridge connects directly to the heart of Downtown Fredericksburg, where the streets 
are particularly pedestrian-oriented and traffic speeds are generally safe and inviting for people 
on bicycles. However, the bridge itself does not offer sufficient bicycle and pedestrian 
accommodations. By adding sufficient sidewalk, bicycle lanes or shared lane designation, and 
traffic calming queues, the bridge can be made considerably safer and more comfortable for 
those that already walk and bike, while making it an inviting option for those that currently travel 
short distances across the bridge but would not feel comfortable using the existing facilities. 
These short trips comprise nearly half of all traffic on the bridge. 
 
 

 
Exhibit 5-14. Opportunity areas at Chatham Bridge 
 
Cost and benefits 
Annual costs range from $100,000 to $160,000, which include bicycle and pedestrian 
improvements on Chatham Bridge, along Kings Highway and Chatham Heights Rd.  This 
includes modifications to improve pedestrian crossing phases for one signalized intersection. 
 
These improvements are expected to yield a reduction of 136,600 vehicle miles along with 5,460 
vehicle hours of travel on an annual basis.  A total transportation cost savings of $90,000 was 
estimated along with 60 fewer tons of carbon emission as an expected outcome. 
 

Bike/ped accommodations 
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CASE STUDY:  Chatham Bridge
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $100,000 $160,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $128,400 100% 
Transit Recommendations n/a n/a 
TDM Recommendations n/a n/a 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  136,600  
Vehicle Hours Traveled 5,460  
Transportation Cost Reduction  
($2017) 

$90,000  

Emissions Reduction (tons) 60  
 

4. Falmouth Bridge 
The Falmouth Bridge, built in 1943 and reconstructed in 1981, is a 46-foot-wide, four-lane 
roadway connecting Falmouth to Downtown Fredericksburg across the Rappahannock River. 
The bridge’s span is roughly 1,400 feet. The nearest crossings are the Chatham Bridge, one mile 
south, and I-95, a little less than two miles west. The bridge carries roughly 30,500 vehicles per 
day.30 
 
Observations 
GPS data reveals approximately 29,000 trips across the Falmouth Bridge each weekday, 
including 7,000 trips (24%) less than five miles, 1,900 trips (7%) less than two miles, and 600 
trips (2%) less than one mile. This is generally a smaller percentage of trips that are short, 
compared to the Chatham Bridge, but a considerably higher number of short trips.  
 
More than 5,00 trips begin or end just north of Downtown Fredericksburg, along Cambridge 
Street (US-1). Across the Potomac River, many trips begin or end in nearby neighborhoods in 
and around Falmouth, and along US-17 to the north (see Exhibit 5-15). The average circuity of 
trips is 1.6, indicating that people travel more direct routes than those crossing the Chatham 
Bridge.  
 
Table 8-5. Falmouth Bridge trip summary 

Average weekday Gate 1074 
Total trips 29,000 
Trips < 1 mile 600 

Trips < 2 miles 1,900 

Trips < 5 miles 7,000 

Average length (mi) 19 
Average circuity 1.57 

                                                 
30 http://dashboard.virginiadot.org/Pages/Maintenance/AdvancedBridgeReport.aspx?districtCode=6 
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Exhibit 5-15. Trips across Falmouth Bridge [gate 1074] (typical weekday) 
 

 
Exhibit 5-16. Conditions on Falmouth Bridge 
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Potential opportunities 

Like the Chatham Bridge, the Falmouth Bridge is a four-lane road without sufficient bicycle or 
pedestrian accommodations. Unlike that bridge, however, both ends of the Falmouth Bridge 
connect at major, automobile-oriented intersections with large turning radii and no pedestrian 
crossings, making the crossing a particular challenge for pedestrians or people on bicycles. 
Nonetheless, the bridge is only a mile from Downtown Fredericksburg and carries several 
thousand trips each day that are within reasonable biking or walking distance, based on GPS 
data. 
 
While this bridge and its connecting intersections pose considerable challenges, there is a clear 
opportunity to improve bicycle and pedestrian accommodations, making conditions safer and 
more comfortable for those that may already walk and bike, while making it a more inviting 
option for those that currently travel short distances across the bridge but would not feel 
comfortable using the existing facilities. 
 

 
Exhibit 5-17. Opportunity areas at Falmouth Bridge 
 
Cost and benefits 
Annual costs range from $260,000 to $400,000, which includes bicycle shared use path 
installation and connections of approximately 2 miles and modifications to improve pedestrian 
crossing phases for one signalized intersection. 
 

Bike/ped accommodations 
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These improvements are expected to yield a reduction of 136,600 vehicle miles along with 5,460 
vehicle hours of travel on an annual basis.  A total transportation cost savings of $90,000 was 
estimated along with 60 fewer tons of carbon emission as an expected outcome. 
 
 
CASE STUDY:  Falmouth Bridge
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $260,000 $400,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $319,500 100% 
Transit Recommendations n/a n/a 
TDM Recommendations n/a n/a 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  641,700  
Vehicle Hours Traveled 20,400  
Transportation Cost Reduction  
($2017) 

$410,000  

Emissions Reduction (tons) 280  
 
 
 

5. Central Park / Spotsylvania Towne Centre / Route 3  
This study area includes a mix of residential and retail areas about three miles west of Downtown 
Fredericksburg, just across I-95. South of Route 3 (Plank Road) is Spotsylvania Towne Centre, 
originally built as the Spotsylvania Mall around 1980 and redeveloped in 2009. North of Route 3 
is Central Park, a complex of more than 250 stores developed beginning in the mid-1990s. Route 
3 itself is an eight- to ten-lane commercial road with central medians and turning lanes, which 
connects to I-95 at an adjacent interchange. The retail is surrounded by single-family homes—
some as old as the 1950s, but many built more recently. 
 
This collection of retail centers serves as a major commercial center for the region. Nearby 
neighborhoods offer the benefits of quiet local streets with easy access to essential goods and 
services. However, due to the land use patterns, street network configuration, and road design, 
almost all trips in the area must be made by car, even though many trips are less than one mile.  
 
Observations 
The GPS data shows that out of the 72,200 car trips beginning or ending in Central Park each 
weekday, more than half are less than five miles long, 24 percent are less than two miles, and 
seven percent (5,100 trips) are less than one mile. The average circuity of trips within the study 
area is 1.98, which suggests that the actual trip distance for many of these trips could be nearly 
half as long if there were more direct connections. Only 11 percent of daily trips occur in the 
morning period, suggesting that many trips are for activities other than commuting. The 19,400 
trips beginning or ending in Spotsylvania Towne Centre show remarkably similar patterns, 
except that only seven percent of daily trips occur in the morning period. 
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Gate counts show that 11 to 28 percent of trips on Route 3 are less than five miles and more than 
eight percent of those trips closest to the retail centers are less than two miles. These short trips, 
which could potentially be made using alternative modes or routes, use valuable capacity on a 
major through route. 
 
Finally, more than 10,000 trips to and from the study area each weekday travel just across I-95 to 
the east and another 7,000 trips travel further east across US-1 to Downtown Fredericksburg.   
 
Table 5-9. Central Park trip summary (based on TAZs) 
Average weekday Total AM Midday PM 
Total trips 72,200 8,200 27,600 24,600 
Trips to area 38,300 4,900 15,200 13,000 
Trips from area 39,800 3,700 14,800 13,500 

 
Average weekday Internal External 
Total trips 5,900 66,300 

Trips < 1 mile 3,100 2,000 

Trips < 2 miles 5,500 11,900 

Trips < 5 miles 5,800 31,400 

Average duration (min) 7.0 26.5 

Average length (mi) 1 18 

Average speed (mph) 11 28 

Average circuity 1.98 1.54 
 
Table 5-10. Spotsylvania Towne Centre trip summary (based on special zone) 
Average weekday Total AM Midday PM 
Total trips 19,400 1,400 8,200 6,800 
Trips to area 9,200 1,100 4,200 3,100 
Trips from area 10,600 400 4,100 3,800 

 
Average weekday Internal Total 

Total trips 200 19,400 

Trips < 1 mile 100 1,700 

Trips < 2 miles 200 5,200 

Trips < 5 miles 200 9,600 

Average duration (min) 5.9 20.2 

Average length (mi) 1 11 

Average speed (mph) 9 24 

Average circuity 2.16 1.66 
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Table 5-11. Route 3 gate summaries 
Average weekday Gate 1075 Gate 1140 Gate 1139 
Total trips 29,100 30,000 28,500 
Trips < 1 mile 100 600 400 

Trips < 2 miles 900 2,600 2,200 

Trips < 5 miles 3,300 8,300 6,500 

Average length (mi) 40 23 27 
Average circuity 1.65 1.43 1.68 

 
 

 
Exhibit 5-18. Trips to and from Central Park (typical weekday) 
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Exhibit 5-19. Trips to and from Spotsylvania Towne Center (typical weekday) 
 

 
Exhibit 5-20. Trips along Route 3 [gate 1139] (typical weekday) 
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Potential opportunities 

A series of improvements could be made within the study area to improve conditions for those 
wishing to make some trips by walking or bicycling instead of driving short distances, and for 
those who already do. One major obstacle is Route 3, which has no bicycle accommodations, 
sidewalks, or marked crossings. These accommodations would provide some improved 
opportunity for residents to access nearby retail and for people to travel among different retail 
buildings without getting in a car. Additional connections would allow people to travel 
throughout the study area with limited exposure to Route 3. This includes small network 
connections at existing cul-de-sacs and inter-parcel connections between commercial buildings. 
 
More bicycle- and pedestrian-friendly connections across I-95, paired with a shuttle or improved 
transit route to Downtown Fredericksburg, would let people move east and west along this 
heavily traveled commercial corridor without needing to drive. 
 
Over a longer period, connected, mixed-use land use planning can help minimize the traffic 
impacts of future development while ensuring a strong market for commercial uses. The 
location’s proximity to Downtown Fredericksburg and I-95 makes it an attractive location for 
both commercial and residential land uses. However, the current land use layout forces people 
into cars so that short, everyday trips put unnecessary stress on the transportation system.  
 

 
Exhibit 5-21. Opportunity areas at Central Park and Spotsylvania Towne Centre (general 
improvements) 

Connectivity 

Bike/ped accommodations 

Land use / parking 
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Exhibit 5-22. Opportunity areas at Central Park and Spotsylvania Towne Centre (enhanced shuttle 
or transit service) 
 
 
Cost and benefits 
Annual costs range from $1.9 million to $2.3 million, which includes a comprehensive selection 
of proposed multimodal improvements and transit connections.  New local street connections for 
bicycle/pedestrian paths include along Route 620 (Harrison Road), along Route 3 (from 
approximately Rutherford Drive and Carl D Silver Parkway).  Signal timing modifications to 
enhance pedestrian phasing are included for up to seven intersections throughout the expansive 
study area.  A transit connection was also included to compliment the proposed Fredericksburg 
downtown shuttle, with service to/from downtown via Eagle Village and along Carl D Silver 
Parkway, Central Park Boulevard and Towne Centre Boulevard.    
 
These improvements are expected to yield a reduction of 1,587,300 vehicle miles along with 
107,000 vehicle hours of travel on an annual basis.  A total transportation cost savings of 
$1,020,000 was estimated along with 690 fewer tons of carbon emission as an expected outcome. 
 
  

Transit enhancements 
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CASE STUDY:  Central Park / Spotsylvania Towne Centre / Route 3 
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $1,930,000 $2,320,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $277,000 13.4% 
Transit Recommendations $1,795,000 86.6% 
TDM Recommendations n/a n/a 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  1,587,300  
Vehicle Hours Traveled 107,000  
Transportation Cost Reduction  
($2017) 

$1,020,000  

Emissions Reduction (tons) 690  
 
 
 

6. Lafayette Boulevard 
Lafayette Boulevard (US-1 Business) connects Downtown Fredericksburg across Route 3 to US-
1 in Bellvue, spanning four miles. Our analysis covers the easternmost 1.5 miles, beginning just 
west of the Blue and Gray Parkway (Route 3). The western end is a four-lane road with no 
median or shoulders. The eastern end is a two-lane road with frequent turn lanes and sidewalks, 
but no formal bicycle facilities. The intersection between Lafayette Boulevard and Route 3 has 
large turning pockets and no pedestrian crossings or bicycle facilities. The road carries roughly 
6,000 to 12,000 vehicles during an average weekday.31 
 
A section of the Virginia Central Railway Trail, running parallel to Lafayette Boulevard between 
Route 3 and Essex St., opened in June 2015.32 Heading toward Downtown, the trail crosses 
Route 3 north of Lafayette Boulevard, then crosses Lafayette Boulevard via an underpass and 
continues along its south, eventually joining Cobblestone Boulevard at the Cobblestone Square 
Apartments. 
 
Observations 
For this analysis, we consider three gates along Lafayette Boulevard: one east of US-1, one west 
of Route 3, and one east of Kenmore Avenue. GPS data reveals that the three roads carry 
approximately 11,300 vehicles, 12,600 vehicles, and 8,300 vehicles each weekday, respectively. 
They also carry 3,600 (32%), 4,400 (35%), and 4,600 (55%) trips less than five miles, 
respectively. The road carries the largest number of trips under two miles (1,300) near Kenmore 
Avenue.  
 
At each location, many of the trips begin or end in Downtown Fredericksburg (Exhibit 5-23, 
Exhibit 5-24 and Exhibit 5-25). On the eastern-most segment, however, trips beginnings and 

                                                 
31 http://www.virginiadot.org/info/2015_traffic_data_by_jurisdiction.asp 
32 http://www.fredericksburg.com/news/local/fredericksburg/third-section-of-virginia-central-railway-trail-set-to-
open/article_9c67e08a-1b7a-11e5-ac58-9f42d726b2a7.html 
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endings are spread out along the full length of Lafayette Boulevard. East, towards Downtown, 
trips begin and end in the Downtown or in zones scattered throughout the area. 
 
Table 5-12. Lafayette Boulevard gate summaries 
Average weekday Gate 1071 Gate 1100 Gate 1111 
Total trips 11,300 12,600 8,300 
Trips < 1 mile 100 0 300 

Trips < 2 miles 800 600 1,300 

Trips < 5 miles 3,600 4,400 4,600 

Average length (mi) 15 14 10 
Average circuity 1.76 1.86 1.87 

 
 

 
Exhibit 5-23. Trips along Lafayette Boulevard east of US-1 [gate 1071] (typical weekday) 
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Exhibit 5-24. Trips along Lafayette Boulevard south of Route 3 [gate 1100] (typical weekday) 
 

 
Exhibit 5-25. Trips along Lafayette Boulevard east of Kenmore Avenue [gate 1111] (typical 
weekday) 
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Potential opportunities 

Given the number of short trips carried by Lafayette Boulevard, particularly further east, 
travelers could benefit considerably from improved bicycle and pedestrian accommodations, 
including crossings. The new Virginia Central Railway Trail offers considerable improvements, 
particularly at the Route 3 crossing, but access to the trail is limited. Those traveling on Lafayette 
Boulevard west of Route have no access to the trail, meaning that only the most confident 
bicycle users will travel along that corridor. Upon entering Downtown Fredericksburg at the 
trail’s end, bicycle and pedestrian access is again limited, particularly at the intersections with 
Kenmore Ave. and Charles St. Targeted improvements at these key locations and along the 
length of Lafayette Boulevard could make the corridor considerably safer and more comfortable 
for those that already walk and bike, while making it an inviting option for those that currently 
travel short distances but would not feel comfortable using the existing facilities. 
 
Additionally, transit shelters and improved route information along Lafayette Boulevard between 
Bellvue and Fredericksburg could potentially further enhance the ridership potential as the 
environment becomes more accommodating to walking, cycling, and other non-auto options. 
People will be more willing to travel by non-auto modes along the corridor when they know they 
have several options to choose from, particularly in the case of poor weather, ill health, or 
emergencies. 
 

 
Exhibit 5-26. Opportunity areas along Lafayette Boulevard 
 

Bike/ped accommodations 
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Cost and benefits 
Annual costs range from $270,000 to $410,000, which includes bicycle and pedestrian 
improvements extending south from Princess Anne Street on Lafayette Boulevard.   
 
The majority of improvements upgrades to existing signalized intersections to improve 
pedestrian phasing (3), and inclusion of segments of shared use path to close observed gaps and 
connect into the existing sidewalk network. Specific improvement areas included intersections 
with Charles Street, Kenmore Avenue and across the Blue/Grey Parkway.  This investment 
includes new transit shelters located approximately every ½ mile on both sides of Lafayette 
Boulevard and bus bulbs/pullouts. 
 
These improvements are expected to yield a reduction of 134,600 vehicle miles along with 7,730 
vehicle hours of travel on an annual basis.  A total transportation cost savings of $90,000 was 
estimated along with 60 fewer tons of carbon emission as an expected outcome. 
 
 
CASE STUDY:  Lafayette Boulevard
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $270,000 $410,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $309,900 93.1% 
Transit Recommendations $23,000 6.9% 
TDM Recommendations n/a n/a 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  134,600  
Vehicle Hours Traveled 7,730  
Transportation Cost Reduction  
($2017) 

$90,000  

Emissions Reduction (tons) 60  
 
 
 
 

7. Cosner’s Corner / Southpoint Parkway  
This study area includes recent commercial and residential development in Spotsylvania County 
along US-1 and I-95. Other major routes in the study area include the Spotsylvania County 
Parkway, a divided four- to eight-lane road running east to west, and Southpoint Parkway, a 
similar road running northwest along I-95. 
 
Commercial development began along US-1 in the mid-1990s, but most the development, 
including the Cosner’s Corner shopping center, the Southpoint Shoppes, and several large 
residential projects west of Cosner’s Corner along the Spotsylvania County Parkway, have taken 
place since 2000. The area now includes hundreds of single family homes, more than 75 stores 
and restaurants, several hotels, a large church, and the Virginia Department of Motor Vehicles. 
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Observations 
Based on GPS data, Cosner’s Corner alone generates 22,300 trips on a typical weekday. Only 14 
percent take place in the morning period, suggesting that most trips are not for commuting. Of 
the 22,300 trips, 54 percent are less than five miles, 26 percent are less than two miles, and nine 
percent are less than one mile. Many trips (10 percent) travel no further than adjacent plaza to the 
north or the residential neighborhoods immediately to the west.  
 
Southpoint Parkway, which heads north from Cosner’s Corner, stood out in the GPS data 
because it carried among the largest number of short trips for a road of its size. Out of 18,500 
trips each weekday, 38 percent are less than five miles, 15 percent are less than two miles, and 
four percent are less than one mile. Most traffic on that road (88 percent) either begins or ends its 
trip in the zones immediately to the north and the south of our gate count. The average circuity of 
these trips is 1.74, suggesting that this route is not particularly direct for many travelers. 
 
Table 5-13. Cosner’s Corner trip summary (based on special zone) 
Average weekday Total AM Midday PM 
Total trips 22,300 3,100 8,600 7,400 
Trips to area 11,500 2,100 4,600 3,700 
Trips from area 11,500 1,100 4,400 4,000 

 

Average weekday Internal Total 

Total trips 400 22,300 

Trips < 1 mile 300 2,000 

Trips < 2 miles 300 5,900 

Trips < 5 miles 300 12,000 

Average duration (min) 6.5 17.9 

Average length (mi) 1 10 

Average speed (mph) 10 26 

Average circuity 2.89 1.58 
 
 

Table 5-14. Southpoint Parkway gate summary 
Average weekday Gate 1119 
Total trips 18,500 
Trips < 1 mile 700 

Trips < 2 miles 2,800 

Trips < 5 miles 7,100 

Average length (mi) 21 
Average circuity 1.74 
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Exhibit 5-27. Trips to and from Cosner’s Corner (typical weekday) 
 

 
Exhibit 5-28. Trips along Southpoint Parkway west of US-1 [gate 1119] (typical weekday) 
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Potential opportunities 

Despite the large number of short trips currently being made by car, the separation between land 
uses makes transportation demand challenging. However, there are important opportunities. The 
most important opportunity is adding critical bicycle and pedestrian connections. Many residents 
live within a half-mile of commercial centers – a reasonable walk or bike ride – but have no 
direct connections, meaning that their trip could be two to three times as long and would take 
them on busy roads without proper accommodations. The only access for neighborhoods 
immediately to the west is the Spotsylvania County Parkway – a half-mile, four-lane divided 
road with no sidewalks or bicycle facilities. Improving conditions along the Spotsylvania County 
Parkway and other major roads, adding small bicycle and pedestrian connections between 
different neighborhoods and land uses, and even investing in a system of bicycle paths would let 
people move more freely around the study area with needing a car for every trip. 
 
A frequent shuttle or transit service serving the immediate area near Cosner’s Corner would 
provide yet another option for residents to move around with a car, particularly if they are 
shopping. There are several thousand trips per day within a very small service area that could 
potentially benefit from such a service, freeing up a considerable amount of road capacity during 
the busiest periods. 
 
Over a longer period, connected, mixed-use land use planning can help minimize the traffic 
impacts of future development while ensuring a strong market for commercial uses. The study 
has attracted a lot of new development in the past two decades, with room for additional growth. 
Future growth should be organized in a way that doesn’t force unnecessary driving and put 
additional stress on the transportation system. 
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Exhibit 5-29. Opportunity areas at Cosner’s Corner 

 
 
Cost and benefits 
Annual costs range from $1.4 million to $2.0 million to include new bicycle and pedestrian 
connections with and across the Virginia Heritage at Lee’s Parke subdivision, with connectivity 
to a new Massaponax park and ride.  Massaponax Trail connections are included at Leavells 
Road and crossing improvements for major arterials.  A frequent shuttle route was also 
implemented, operating throughout the AM and PM peak period connecting subdivisions to the 
Commonwealth Drive park-and-ride, and Spotsylvania VRE station.  
 
These improvements are expected to yield a reduction of 588,100 vehicle miles along with 
32,800 vehicle hours of travel on an annual basis.  A total transportation cost savings of 
$380,000 was estimated along with 250 fewer tons of carbon emission as an expected outcome. 
 
  

Connectivity 

Bike/ped accommodations 

Land use / parking 
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CASE STUDY:  Cosner’s Corner / Southpoint Parkway
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $1,440,000 $1,980,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $942,900 56.6% 
Transit Recommendations $724,000 43.4% 
TDM Recommendations n/a n/a 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  588,100  
Vehicle Hours Traveled 32,800  
Transportation Cost Reduction  
($2017) 

$380,000  

Emissions Reduction (tons) 250  
 
 

8. Garrisonville 
The Garrisonville study area is located just east of I-95, 12 miles north of Fredericksburg. The 
main analysis zone is limited to the commercial properties along Garrisonville Rd (VA-610) plus 
the Anne E. Moncure Elementary School. Two large park and ride lots the area (Staffordboro 
and Mine Road) in are omitted from this analysis and analyzed separately (see Appendix A). The 
main commercial area is surrounded by a mix of mobile homes, apartments, condominiums, and 
single family homes, many of which were built in the last 20 years.  
 
Garrisonville Rd is a six- to eight-lane road with medians, turn lanes, and limited pedestrian 
crossings. VDOT currently has a $14.9 million project to widen Garrisonville Rd and Onville 
Rd—at the western end of the study area—by adding turn lanes at their intersection.33 
 
Observations 
GPS data reveals roughly 72,200 trips to and from the study area each weekday, many of which 
are concentrated along Route 610 to the west and just across I-95 to the east, along US-1 (see 
Exhibit 5-30). Roughly 41,90 trips (58%) of those trips are less than five miles, 22,300 (30%) are 
less than two miles, and 9,700 (13%) are less than one mile. Most of trips occur in the midday 
and evening periods, suggesting that many are for shopping and errands, rather than commuting. 
 
Table 5-15. Garrisonville retail trip summary (based on special zone) 
Average weekday Total AM Midday PM 
Total trips 72,200 10,900 22,900 26,500 
Trips to area 38,300 6,300 12,900 14,100 
Trips from area 40,900 5,000 12,600 15,300 

Average weekday Internal Total 

                                                 
33 
http://www.virginiadot.org/projects/fredericksburg/route_610_garrisonville_road_and_route_641_onville_road_inte
rsection_improvement.asp 
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Total trips 3,500 72,200 

Trips < 1 mile 2,500 9,700 

Trips < 2 miles 3,300 22,300 

Trips < 5 miles 3,400 41,900 

Average duration (min) 6.8 19.1 

Average length (mi) 1 11 

Average speed (mph) 9 25 

Average circuity 2.02 1.54 
 

  
Exhibit 5-30. Trips to and from Garrisonville retail (typical weekday) 
 
 
 
 
 
Potential opportunities 

Like many other newer commercial corridors, the Garrisonville commercial area could benefit 
significantly from bicycle and pedestrian improvements, improved connectivity, land use 
planning, and potentially minor transit enhancements. Connections between neighborhoods and 
parcels could shorten travel distances considerably, making walking and cycling more reasonable 
travel options. More importantly, bicycle and pedestrian accommodations along and across 
Garrisonville Rd. would make those options considerably safer and more comfortable for those 
that already walk and bike, while making it an inviting option for those that currently travel short 
distances but would not feel comfortable using the existing facilities. 
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Transit opportunities include enhanced connectivity and commuter lot feeder service from 
surrounding development along Garrisonville Road and Aquia Harbour, to include a stop at 
Aquia Town Center. 
 
For these efforts to have a meaningful impact, parking management and land use planning will 
likely be necessary. The current layout, with freestanding buildings surrounded and fronted by 
parking, invites people to drive no matter how short their trip is. By gradually encouraging more 
mixed-use buildings that front the street with parking in back, walking and cycling can become 
safe, convenient, and pleasant travel options, while the area can achieve a stronger sense of 
place. 
 

 
Exhibit 5-31. Opportunity areas at Garrisonville 
 
Cost and benefits 
Annual costs range from $1.2 million to $1.4 million to include bicycle and pedestrian inter-
parcel connections from the Mine Road/610 park and ride lot to nearby apartment complexes.  
New shuttle service consisted of three new routes, with one oriented toward peak hour AM/PM 
service to the Staffordboro/Mine Road park and ride lots, a separate retail feeder service to Aquia 
Harbour, and a circulator operating around the Stafford Marketplace/Doc Stone Road.  
 
These improvements are expected to yield a reduction of 1,875,100 vehicle miles along with 
120,800 vehicle hours of travel on an annual basis.  A total transportation cost savings of 
$1,200,000 was estimated along with 810 fewer tons of carbon emission as an expected outcome. 
 

Bike/ped accommodations 

General improvements 
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CASE STUDY:  Garrisonville 
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $1,160,000 $1,430,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $277,000 21.9% 
Transit Recommendations $988,000 78.1% 
TDM Recommendations n/a n/a 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  1,875,100  
Vehicle Hours Traveled 120,800  
Transportation Cost Reduction  
($2017) 

$1,200,000  

Emissions Reduction (tons) 810  
 
 

9. Geico / US‐17 
This study includes the 44-acre Geico regional campus, which has more than 2,800 employees. 
The offices are located on US-17, two miles west of I-95. US-17 is an eight-lane divided 
highway with other commercial activities including big box retail, shopping plazas, restaurants, 
and hotels. Single family residential development surrounds the area. 
 
Observations 
GPS data reveals roughly 2,600 trips to and from Geico each weekday, including 700 trips (27%) 
less than miles, 400 trips (15%) less than two miles, and 100 trips (4%) less than one mile. Those 
trips are primarily concentrated along Garrisonville Rd to the immediate east and further along I-
95 south of the study area (see Exhibit 5-32). Time-of-day patterns suggest these are mostly 
commute trips with roughly 15% during midday.  
 
US-17 carries roughly 31,800 trips each weekday, including roughly 6,300 (20%) less than five 
miles, 2,500 (8%) less than two miles, and 500 (2%) less than one mile. More than 20,000 of 
those trips (at least 60%) begin or end in commercial and residential areas along US-17, within 
the study area (see Exhibit 5-33). Many others travel further east toward Downtown 
Fredericksburg. 
 
Table 5-16. Geico trip summary (based on special zone) 
Average weekday Total AM Midday PM 
Total trips 2,600 1,000 400 900 
Trip to area 1,200 900 200 0 
Trips from area 1,400 100 200 900 

 
Average weekday Internal Total 
Total trips 0 2,600 
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Trips < 1 mile 0 100 

Trips < 2 miles 0 400 

Trips < 5 miles 0 700 

Average duration (min) – 25.4 

Average length (mi) – 15 

Average speed (mph) – 31 

Average circuity – 1.56 
 
Table 5-17. US-17 gate summary 

Average weekday Gate 1072 
Total trips 31,800 
Trips < 1 mile 500 

Trips < 2 miles 2,500 

Trips < 5 miles 6,300 

Average length (mi) 39 
Average circuity 1.65 

 

 
Exhibit 5-32. Trips to and from Geico (typical weekday) 
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Exhibit 5-33. Trips along US-17 east of Geico [gate 1072] (typical weekday) 
 
 
 
 
Potential opportunities 

Given the travel patterns along US-17, including those to and from the Geico offices, there seem 
to be two key opportunities. The first is to improve travel options for short trips in the area. This 
includes improvements along US-17 to make walking and biking more viable for those who live 
and work in the immediate area. This also means improving inter-parcel connections between 
commercial properties and connections to nearby residential areas, which could reduce travel 
distances considerably. 
 
The second opportunity is to coordinate a Geico-based TDM program with efforts focused on 
those that live along I-95 and US-1 south of Geico. GPS data reveal several hundred commute 
trips beginning and ending in concentrated areas near Cosner’s Corner.  TDM analysis could also 
include more precise surveying of travel behavior and could pinpoint if there is potential for trip-
purpose specific shuttle connections, such as mid-day service for lunch errands or close by 
commuters.  
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Exhibit 5-34. Opportunity areas along US-17 
 
 
Cost and benefits 
Annual costs range from $630,000 to $890,000 to include new bicycle/pedestrian connections to 
the Fall Run and Rocky Run subdivisions.  Up to four intersection improvements for enhanced 
pedestrian timing, and approximately 3.5 miles of new shared use path.  Improvements also 
include implementation of additional commuter benefits for Geico employees, and a midday 
shuttle to provide enhanced mobility for shared ride commuters, to retain access to lunch 
locations and other retail destinations along US 17.  
 
These improvements are expected to yield a reduction of 532,200 vehicle miles along with 
32,500 vehicle hours of travel on an annual basis.  A total transportation cost savings of 
$340,000 was estimated along with 230 fewer tons of carbon emission as an expected outcome. 
 
  

Connectivity 

Bike/ped accommodations 

General improvements 
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CASE STUDY:  Geico / US-17 
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $630,000 $890,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $513,700 69.4% 
Transit Recommendations $86,000 11.6% 
TDM Recommendations $141,000 19.0% 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  532,200  
Vehicle Hours Traveled 32,500  
Transportation Cost Reduction  
($2017) 

$340,000  

Emissions Reduction (tons) 230  
 
 

10. Dahlgren 
The Dahlgren study area, located 20 miles east of Fredericksburg in northeast King George 
County, includes a fast-growing residential population of roughly 2,000 people, several large 
commercial properties and office buildings, and the Naval Support Facility (NSF) Dahlgren, 
which includes more than 8,000 employees.34 
 
The James Madison Parkway (US-301) is the main route through the study area. It is a divided 
rural highway connecting across the Potomac River to Maryland via the Governor Harry Nice 
Memorial Bridge. 
 
Observations 
GPS data reveals roughly 15,300 trips to and from Dahlgren Naval Base each weekday (see 
Exhibit 5-35) and 29,200 trips to and from the larger Dahlgren area (see Exhibit 5-36). There are 
roughly 2,700 internal trips on the Naval Base each day and 9,600 trips within the larger 
Dahlgren area, which includes the Naval Base, the adjacent town, and areas immediately north 
across the James Madison Parkway. Trips are spread throughout the day with commute-like 
patterns in the morning and evening, and equal flows in and out during midday. Trips to and 
from the study area are concentrated in areas within 10 miles to the west. An equal number of 
travelers to and from the area appear to use US-301 and Route 218 (see Exhibit 5-37 and Exhibit 
5-38). 
 
Table 5-18. Dahlgren Naval Base trip summary (based on TAZs) 
Average weekday Total AM Midday PM 
Total trips 15,300 4,800 4,300 4,800 
Trips to area 9,100 4,400 2,500 1,100 
Trips from area 8,900 1,300 3,000 4,200 

                                                 
34 https://www.basedirectory.com/nsf-dahlgren-directory 
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Average weekday Internal External 
Total trips 2,700 12,600 
Trips < 1 mile 800 300 
Trips < 2 miles 1,700 1,900 
Trips < 5 miles 2,600 4,800 
Average duration (min) 6.6 28.8 
Average length (mi) 2 18 
Average speed (mph) 18 31 
Average circuity 1.84 1.50 

 
Table 5-19. Dahlgren trip summary (based on TAZs) 
Average weekday Total AM Midday PM 
Total trips 29,200 8,300 8,600 9,200 
Trips to area 19,500 7,300 6,100 4,000 
Trips from area 19,300 3,500 6,400 7,800 

 
Average weekday Internal External 
Total trips 9,600 19,600 
Trips < 1 mile 1,500 0 
Trips < 2 miles 5,100 200 
Trips < 5 miles 9,300 1,100 
Average duration (min) 7.8 39.8 
Average length (mi) 2 28 
Average speed (mph) 18 40 
Average circuity 1.76 1.37 

 
Table 5-20. Dahlgren gate summaries 
Average weekday Gate 1067 Gate 1020 Gate 1066 
Total trips 8,700 12,900 2,000 
Trips < 1 mile 0 0 0 

Trips < 2 miles 100 0 0 

Trips < 5 miles 500 100 100 

Average length (mi) 26.65 68.74 37.18 
Average circuity 1.49 1.4 1.58 
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Exhibit 5-35. Trips to and from Dahlgren Naval Base (typical weekday) 
 

  
Exhibit 5-36. Trips to and from Dahlgren (typical weekday) 
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Exhibit 5-37. Trips along Route 206 east of US-301 [gate 1067] (typical weekday) 
 
 

 
Exhibit 5-38. Trips along US-301 [gate 1020] (typical weekday) 
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The following exhibit shows weekday morning (commuter) trips to Dahlgren from various large 
geographies (counties and sub-counties) throughout the study area. This analysis reveals 
substantial flows, but it likely underrepresents those flows due to a limitation of the analysis 
approach. The reported values are aggregated over hundreds of zone-to-zone flows among 
smaller TAZs. In many cases, those flows may not meet minimum sample size criteria, 
established to protect anonymity, and are therefore reported as zero. It's difficult to know how 
many trips might be missed without making a separate request from the data provider using the 
desired zone structure.  This analysis was conducted to assess potential trip origins in support of 
new park and ride locations or vanpool routes that might serve this market.  In total, there were 
3,580 typical weekday morning trips into Dahlgren captured by this analysis. 

 

 

 

 

 

 

Exhibit 5-39.  Weekday Morning Trips to Dahlgren by Large Geographies 
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Potential opportunities 

There are three classes of opportunities in the Dahlgren area: 1) TDM on the Naval Support 
Facility, 2) improvements in the immediate area around the Naval Support Facility, and 3) transit 
connections to the surrounding areas. Each opportunity will involve different stakeholders.  
 
TDM on the Naval Support Facility should include local bicycle and pedestrian improvements, 
bike share, circulator shuttles or any other improvements that let people move about the Facility 
and access nearby services without a private vehicle. Paired with an employer-based TDM 
program (e.g., carpool service and parking cash-out), these improvements could encourage 
commuters to travel without their cars, reducing on-site traffic and traffic to and from the area. 
 
Local bicycle and pedestrian improvements, improved connections, and land use planning can 
improve travel options and reduce short vehicle trips for those living and working in the 
immediate area. These improvements should be focused along Potomac Drive (Route 614), 
Dahlgren Road (Route 206), and the James Madison Parkway (US-301) which connect most of 
the businesses and services within a 1.5-mile radius. 
 
Finally, there is some potential for enhanced transit service to reduce private vehicle trips along 
US-301 to Purkins Corner and along Route 218 to Fairview Beach. GPS data reveals that this 
service would be most effective serving commute trips in the morning and evening, while 
serving short local trips around Dahlgren throughout the day. 
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Exhibit 5-40. Opportunity areas at Dahlgren (general improvements) 
 
 

 
Exhibit 5-41. Opportunity areas at Dahlgren (enhanced shuttle or transit service) 

Connectivity 

Bike/ped accommodations 

Land use / parking 

General improvements 

Transit enhancements 
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Cost and benefits 
Annual costs range from $1.1 million to $1.4 million to include on site bike/pedestrian facilities, 
enhanced TDM services for ridesharing and parking management, multimodal gate 
improvements, and shuttle service connecting surrounding development.  Cost drivers include 
over 2 miles of sidewalk expansion, inter-parcel share-use path connections, and a new park and 
ride lot.  Two shuttle routes are include. With one operating as a limited (2 trips AM/2 trips PM) 
commuter service to/from a new Stafford Route 3 East park and ride along with a peak and 
midday circulator loop providing more localized connections.  
 
These improvements are expected to yield a reduction of 10,864,500 vehicle miles along with 
327,300 vehicle hours of travel on an annual basis.  A total transportation cost savings of 
$6,950,000 was estimated along with 4,690 fewer tons of carbon emission as an expected 
outcome. 
 
 
CASE STUDY:  Dahlgren 
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $1,110,000 $1,370,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $274,400 22.6% 
Transit Recommendations $168,000 63.5% 
TDM Recommendations $769,000 13.9% 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  10,864,500  
Vehicle Hours Traveled 327,300  
Transportation Cost Reduction  
($2017) 

$6,950,000  

Emissions Reduction (tons) 4,690  
 
 
 

11. Leeland Road VRE station  
This case study focuses on the existing parking lots west of Leeland Road in Stafford County, 
which serve the Leeland Road VRE station. Within one mile of the station are several residential 
neighborhoods and an elementary school. The connecting roads are two- to four-lane highways 
with narrow crosswalks and no bicycle facilities. 
 
Parking spaces are free and available on a first-come, first-served basis. According to VRE, the 
lot currently has roughly 1,000 parking spaces, which are 82% occupied at peak.35 There is also 
limited bicycle parking. The capacity of the lot has gradually been increased over the last two 
decades and plans for further expansion were recently submitted to Virginia Smart Scale for 
potential state funding. 
                                                 
35 http://www.vre.org/service/stations/leeland-road/leeland-road-parking-information/ 
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Observations 
GPS data roughly 1,000 trips beginning and ending at the Leeland VRE station each weekday. 
Roughly 60% of those trips represent people parking at the lot (see Table 5-21) and 40% 
represent people passing through the lot, assumedly kiss-and-ride trips (see Table 5-22). All trips 
are longer than one mile, but 100 of those parking travel less than two miles and 300 travel less 
than five miles. None of the kiss-and-ride trips are less than two miles but half are less than five 
miles. Only about half of the trips (parked cars) take place in the morning and evening period, 
while none take place during the midday, which suggests that many trips take place before 6 AM 
and after 7 PM. 
 
Table 5-21. Leeland VRE station trip summary (based on special zone, as origin/destination) 
Average weekday Total AM Midday PM 

Total trips 600 100 0 200 
Trips to area 300 100 0 0 
Trips from area 300 0 0 200 

 
Average weekday Internal External 
Total trips 0 600 

Trips < 1 mile 0 0 

Trips < 2 miles 0 100 

Trips < 5 miles 0 300 

Average duration (min) – 15.7 

Average length (mi) – 9 

Average speed (mph) – 27 

Average circuity – 1.53 
 
Table 5-22. Leeland VRE station trip summary (based on special zone, as pass-through) 

Average weekday Gate 2014 
Total trips 400 
Trips < 1 mile 0 
Trips < 2 miles 0 
Trips < 5 miles 200 
Average length (mi) 25 
Average circuity 1.92 
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Exhibit 5-42. Trips to and from Leeland VRE station (typical weekday) 
 

 
Exhibit 5-43. Trips passing through Leeland VRE station [gate 2014] (typical weekday) 
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Potential opportunities 

Although many people live within a short distance of the parking lot, it is not particularly 
accessible by bicycle or walking. Poor street connectivity and large roads without sufficient 
accommodations are a likely deterrent. By improving those connections and providing additional 
bicycle accommodations at the stations, the Leeland Road VRE station could potentially serve 
more riders without needing to add as much additional parking capacity. As at any park-and-ride 
lot, charging a nominal fee could encourage those traveling very short distances to walk, cycle, 
or be dropped off on some occasions, freeing up space in the lots. 
 

 
Exhibit 5-44. Opportunity areas near Leeland VRE station 
 
Cost and benefits 
Annual costs range from $200,000 to $320,000 to include improved bike/pedestrian access along 
Leeland Road from Deacon Road to the VRE Station.  Improvements would enhance 
connectivity for future second station platform at this location through the use of a new 
pedestrian/bicycle bridge across the tracks.  
 
These improvements are expected to yield a reduction of 2,750 vehicle miles along with 120 
vehicle hours of travel on an annual basis.  A total transportation cost savings of $1,660 was 
estimated along with a reduction of 1 ton of carbon emission as an expected outcome. 
  

Connectivity 

Bike/ped accommodations 
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CASE STUDY:  Leeland Road VRE Station
ANNUAL COST (2017 Dollars) 
 Low High 
OVERALL COST RANGE $200,000 $320,000 
Cost Components Base Cost Estimate Percent of Total 
Connections Recommendations $255,100 100% 
Transit Recommendations n/a n/a 
TDM Recommendations n/a n/a 
ANNUAL BENEFIT (reductions) 
Vehicle Miles Traveled  2,750  
Vehicle Hours Traveled 120  
Transportation Cost Reduction  
($2017) 

$1,660  

Emissions Reduction (tons) 1  
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Appendix A – Estimating Traffic Flows 
 
Streetlight Data reports a relative measure of traffic flow, called a “Streetlight Index.” 

This measure lets users analyze and compare data across the entire region and over the duration 
of the study period. However, it doesn’t convey the absolute magnitude of traffic flows—e.g., 
how many vehicles move between a given origin and destination? To estimate total traffic flows, 
SSTI calibrated the data using average daily traffic (ADT) counts reported by the Virginia DOT 
along known road segments in the year 2015. 

Complete traffic data was available for 19 of the 138 selected links in this study. 
Streetlight Data provides Streetlight Index values for the average weekday (Monday through 
Thursday) and the average weekend (Saturday and Sunday). Therefore, the average daily 
Streetlight Index for each link is defined as follows: 

 

	
	 	 	2	 	 	 	 	

3
 

 
Reported ADT values include all vehicle types (personal and commercial). For 

comparison to personal vehicle observations from Streetlight Data, these counts are adjusted as 
follows: 

	 	4  
 

where 4Tire = the percentage of the traffic volume made up of motorcycles, passenger cars, vans 
and pickup trucks. 

After analyzing the relationship between ADTadj and STLAD and conducting regression 
analysis, we determined that a multiplier of 1.24 provides the best estimate of actual traffic flows 
from Streetlight Index values. This relationship is shown in Exhibit A-1. 
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Exhibit A-1. Observed relationship between Streetlight Index and Average Daily Traffic counts 
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Appendix B – Cost Estimating Methodology 
 
For each case study recommendation, the following steps were utilized to translate abstract 
concepts into comparative cost ranges based upon the geography, market conditions, and existing 
services/capacity locally present that would influence the opportunities suggested.  This 
methodology outlines a sketch-level planning approach intended to serve as a starting point for 
discussion of the relative cost among the various locations and opportunities they present as 
described in the case study summaries.  The costs derived are based upon published national 
research, regional averages and peer experiences (if identified) at a conceptual level.  The 
variability and uncertainty with this methodology has been captured in a cost range for various 
physical improvements, expanded service and administrative responsibilities required to carry 
out the recommendations.  
 
This methodology incorporates the steps and components described in this section to present a 
cost estimate range for each case study.  The steps in this process proceeded as follows:   
 

1) Classify opportunity by Mode/Type  
a. Highway 
b. Transit 
c. TDM 
d. Other 

2) Identify specific recommendations for each case study.  Recommendations will conform 
to generalized/best practice categories as identified in the Task 4 summary report for this 
study. 

3) Recommendations that are cost neutral are not included in the estimate.  This includes 
recommendations that are deemed wholly private ventures, with no public subsidy/startup 
cost.  

4) The annualized cost estimates are intended as order of magnitude sketch planning 
estimates for comparative purposes only. 

5) Operating cost estimates include high-level assumptions of one-time start-up costs (if 
service is entirely new vs. extension of existing) and annualized yearly maintenance costs 
where identified. 

6) Annual capital cost estimates do not reflect the reality of financing, bonding or other 
upfront cash required in the first year to procure capital improvements.   

7) Determine how the recommendation will be applied (i.e. service design/model for transit; 
targeted market for TDM, etc.) 

8) Define operating components that contribute to costs 
a. Use average regional costs where applicable, thereby costs remain independent of 

specific operator or responsible entity.  
b. Use defined or cited national practice or peer entity costs as discovered through 

research. 
c. Any historic costs are inflated (2% annually) to 2017 dollars.   
d. Determine the units/measures that define the cost (i.e. hours, parking spaces, etc.) 
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e. Quantify the amount of units/measures that pertain to the geography of the case 
study, identified connections, or frequency of service envisioned. 

f. The service assumptions for transit are dictated by a physical route developed to 
broadly achieve the stated goals.  Specific stops, or locales served can be adjusted 
with the route length changed accordingly.  Service frequency assumed to be no 
more than every 20 minutes (typically 10-15 minutes) in order to be impactful in 
changing travel choice. 

g. Any potential revenues from recommendations that would result from a 
theoretical policy decision (i.e. increased fees, etc.) are not considered for 
offsetting costs. 

h. Final cost amount will be the sum of all components relevant to the specific case 
study in the quantity (units/measures) as estimated in the conceptual planning 
stage. 

i. Final costs presented as annual present value.  No consideration for the year of 
implementation, duration of service, or other cash flow implications have been 
included.   

9) Define capital components that contribute to costs 
a. Use procurement costs defined or cited through nation practice or peer entity costs 

as discovered through research 
b. Any historic costs are inflated (2% annually) to 2017 dollars.   
c. Determine the units/measures that define the cost (i.e. number of vehicles, type of 

facility or improvement) 
d. Quantify the amount of units/measures that pertain to the service provided or 

construction activity required to fulfill case study recommendations. 
e. Highway/construction improvement measures (linear or square feet, number of 

installations, etc.) were determined by aerial imagery and professional judgement 
on least impactful placement, along with VDOT guidance on typical 
specifications, such as urban lane width, multi-use trail/sidewalk dimensions, and 
bridge specification. 

f. The number of vehicles required for transit service is dictated by formula that 
accounts for route length, average speed for service type (local or commuter) and 
desired frequency of service.    

g. Determine in lifecycle for each capital improvement, cited through nation practice 
or peer experience. 

h. Final Costs are presented as an annualized value, spreading the total cost into each 
year of the anticipated lifecycle.  

10) All costs and inputs have been prepared in a spreadsheet to allow for 
adjustments/refinement to further align service levels and capital investment with 
identified needs or to scale back improvements to meet a target budget. 

11) Cost ranges for each case study present a low (5-10% below baseline) and high (10-20% 
above baseline) cost to reflect the uncertainty inherent in a sketch-level planning and cost 
estimating exercise.  Higher percentages were used for infrastructure estimates due to an 
inherently higher level of uncertainty of site conditions and exact design parameters.  
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Cost Component Details – HIGHWAY Recommendations 
 

Examples of Highway Cost Components 
Capital Component How derived… 
Pedestrian crosswalk enhancements As identified through case study mapping or 

where long distances between signalized 
intersections prompt new mid-block 
crossing.  

Signalized intersection replacement Additional controls and apparatus to support 
enhanced pedestrian accommodation.  

Sidewalk/shared-use path Estimated linear feet from aerial mapping. 
Sidewalks assumed for existing roadway 
segments with new pathways for “Charlotte-
style” connectivity between adjoining 
parcels.  

Restriping Restriping lane widths and bicycle lanes 
where sufficient right-of-way width exists.   

Increased roadway shoulders Provision of additional safety buffer for 
bicycle/pedestrian movements where 
sufficient right-of-way exists.  

Arterial access consolidation Elimination and potential rerouting (access 
roads/connections) where multiple entry-
points onto a roadway presents a hazard to 
bike/pedestrian movements. 

Bridge (mixed-use/variable width) Width and purpose estimated in context of 
surroundings, used where case study 
connectivity called for an overpass.  

Annualized Capital Components Lifecycle (national/peer research) 
Traffic Signals/Crossings 20 years 
Sidewalk 30 years 
Share-Use Path 11 years 
New Roadway Connections 15 years 
Arterial Access Consolidation 50 years 
Bridge Connections 100 Years 
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Cost Component Details – TRANSIT Recommendations 
 
Examples of Transit Cost Components 
Operating Component How derived… 
Average Route Length One-way Conceptual Route Map prepared as 

an overlay to existing network and utilizing 
any envisioned improved transit appropriate 
(non-residential) street connections. 

Cycle Time  Time to complete one round trip, based upon 
average transit speeds dependent on type of 
service (local/express bus) 

Number of Routes Desired area of coverage/neighborhood 
connectivity as specified. 

Service Frequency Time between buses.  High quality service 
envisioned as an incentive to switch travel 
mode is recognized as 15min. or less.   

Hours of Operation Based upon the market served and their 
needs, such as peak service, retail service 
hours (evenings/weekends), or all day service.

Capital Component How derived… 
Number of vehicles Function of the number of routes, frequency 

and cycle time.   
Vehicle Type Higher frequency shuttle service envisioned 

to be provided by large hybrid vans (in 
service at existing TMAs, apartment 
communities) and commuter service 
envisioned provided by large over the road 
coaches (such as PRTC).  

Shelters Standard sized, weather protected shelter 
assumed at route intervals (½ to 1 ½ mile) 
based on activity density for shuttle service, 
or at new pickup locations for 
express/commuter service.  

Information Kiosks Real-time information, interactive schedules 
and/or other technology enhancements to 
attract ridership.  Only at hubs or high volume 
stops/activity centers.  

Annualized Capital Components Lifecycle (national/peer research) 
Commuter Coach 15 years 
Shuttle Bus 10 years 
Bus Shelter 20 years 
Kiosk 8 years 
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Cost Component Details – TDM Recommendations 
 
Examples of TDM Cost Components 
Operating Component How derived… 
Full Time Equivalent – TDM 
Coordination 

Estimated additional staff time (if existing 
TMA or TDM personnel in place) or new 
staff needed to administer surveys, 
marketing, etc. to organize, administer and 
promote recommendations. 

Parking Spaces  Used to estimate the costs associated with 
various levels of parking management (i.e. 
improved connectivity, signage, meters, 
etc.) 
 
Also used to estimate the cost per parking 
space reduction via cash-out incentive 
programs to employees (to not utilize on-
site parking). 

Participating Commuters Used to estimate the cost of transit subsidy 
at 50% of average transit fare (local or 
commuter based on recommendation) for 
workweek travel only.   

Bike Share Bicycles Ongoing maintenance cost associated with 
the number of bicycles included in a bike 
share program.   

Targeted Campaigns/Activities Varies by case study based upon the type 
of market and if any existing TMA/TDM 
outreach is occurring, and includes one or 
more of the following with costs based 
upon peer initiatives: 

 Sponsored Events 
 Marketing/Prizes 
 Biennial Survey 

Capital Component How derived… 
Vanpool Assistance From GWRC reporting (FY2017 

Workplan and budget) to be a prorated 
cost/per van for start-up activities and 
annual support for new vanpools. 

Bike Shelter Locations Conceptual map of locations providing 
diversity of coverage and activity areas.   
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Bike Lockers Based on existing presence and utilization 
of lockers at transit/activity center 
locations.  Increases if no lockers currently 
present, existing lockers are fully utilized, 
or new stop/hub envisioned.  

Signage Peer identified costing for signage and way 
finding associated with providing 
information on newly managed parking 
spaces. 

Annualized Capital Components Lifecycle (national/peer research) 
Bike Locker 20 years 
Bike Share Station 20 years 
Signage 5 years 
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Appendix C – Benefit Estimating Methodology 
 

This sketch analysis of the effects of travel demand management (TDM) policies and actions on selected 

case studies comprised: 

 Quantification of travel markets and characteristics associated with each case study. 

 Determination of the effect of a specific policy or action on the travel behavior of the salient 

travel market expressed as a vehicle trip reduction factor (VTR). 

 Expression of the estimated trip reduction in terms of a tangible benefit in terms of personal 

travel cost savings and vehicle emissions reduction for greenhouse gases (GHG). 

Travel markets associated with each case study were defined using GPS data collected for this study.  

This data describes the movement of primarily personal vehicles traveling from one location to another 

to/from and within the GWRC region and provides an indication as to the travel time and distance 

incurred for these trips.  Estimation of benefits currently focuses on travel patterns observed during the 

average weekday (Mon‐Thurs) as this includes most commuters, as these travelers are likely more 

responsive to TDM policies and actions.  Using this information, we are able to determine the volume, or 

amount, of travel to and from a case study location/area of influence as well as measures associated 

with travel distance and time.  Particular to each case study the travel markets were defined in terms of 

travel distance, modal access, and whether travel was internal or external with respect to the site 

definition of the specific case study. 

Assessment of the effectiveness of a particular TDM policy or action on the market area associated with 

each case study involved the determination of VTRs describing the impact of a particular policy.  This 

study’s literature search revealed several sources of information, however, when restricted to the 

effectiveness of a particular action that was site (case)‐specific, employer‐based or institutional in 

nature, we relied on publication TCRP Report 95, Chapter 19.  VTRs reflecting the defined travel markets 

and specific cases were applied accordingly to yield corresponding reductions in vehicle trips, vehicle‐

hours and vehicle‐miles traveled, as a result of the application of specific policies and actions.  The effect 

of policies and actions were assumed to be cumulative (additive) and it is noted to be a significant 

simplification of the analysis. 

As a result of the application of VTRs in response to specific policies/actions applied to specific travel 

markets, tangible benefits were calculated as a result of an estimated reduction of vehicle‐miles 

traveled (VMT).   

 Transportation cost reduction was calculated based on the reduction of VMT.  The cost 

reduction rate reflects an estimate of the cost of travel to be 64.0 cents/per vehicle‐mile of 

travel for personal vehicles in Year 2017 US dollars as reported by the Automobile Association of 

America.  This rate reflects fuel, maintenance, tires, insurance, license and registration fees, 

taxes, depreciation, and finance costs. 

 Vehicle emissions reduction was also based on the reduction of VMT.  The emission reduction 

rate of 391.7 grams of pollutant per vehicle‐mile traveled was based on the MOVES model 

reflecting April 2016 travel conditions for personal autos and trucks.  The rate is expressed in 

“carbon dioxide equivalents”, which represents the effect of a spectrum of GHG chemical 

components.  Reductions were expressed in American short tons. 




