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DRAFT Vision 2040: Roanoke Valley Transportation  

Technical Content for TTC Review 
 

This Google document will be used for the TTC to review and suggest edits on draft 

content developed for the Vision 2040: Roanoke Valley Transportation Technical 

Document prior to their meeting.  Once the TTC has provided feedback on the draft 

content, it will be moved to a separate Google document that will contain the final 

draft technical document.   

 

March 17, 2017 

Staff Report: Constrained Long-Range Multimodal Transportation Plan Technical 

Document Selected Sections  

As the RVARC staff and TTC work towards completion of the Vision 2040: Roanoke Valley 

Transportation technical document, RVARC staff are providing the following for TTC review.  

TTC members are invited to provide suggested edits on the Google Document in advance of 

the Committee of the Whole meeting on March 22, 2017. 

Sections to Review:  

1. Congestion Management 

2. Travel Demand Model 

 

THE FOLLOWING SECTIONS ARE DRAFT CONTENT FOR TTC REVIEW 

AND COMMENT. 

 

**Note: Formatting including headings, table/figure titles, etc. will be addressed later in the 

full draft technical document. 
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Congestion Management Process (CMP) 

The Roanoke Valley’s first ever Congestion Management Process (CMP) Plan was 

approved on January 23, 2014.  The CMP Plan is a new requirement now that the RVTPO 

is classified as a Transportation Management Area (TMA) Metropolitan Planning 

Organization (MPO).   

 

Types of congestions 

Highway congestion can be recurring, non-recurring, and/or freight related. Non-highway 

congestion is transit or non-motorized congestion. 

 

Recurring Congestion 

Recurring congestion follows a fairly consistent pattern. Approximately 45% of congestion is 

recurring (40% bottlenecks, 5% poor signal timing). 

 

Non-recurring Congestion 

Non-recurring congestion is the result of accidents, the weather and other factors that don’t 

follow a predictable pattern.  The Federal Highway Administration (FHWA) estimates that up 

to 55% of congestion is non-recurring in nature (25% traffic incidents, 10% work zones, 15% 

weather, 5% special events).   

 

Non-recurring congestion is unpredictable, but it can amplify the effects of recurring 

congestion.  The mitigation strategy for non-recurring congestion considers the impacts of 

established detours when there is an accident or other incident on a major facility such as 

Interstate 81.   

 

Freight Related Highway Congestion 

Private sector businesses increasingly rely on logistics, supply chain management and just-

in-time delivery, which requires an uncongested transportation network. Freight vehicles 

themselves contribute to congestion, more so than other individual vehicles due to their size 

and slower acceleration. 
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Transit Congestion 

The current bus system functions as a hub and spoke system.  The hub is the Downtown 

Roanoke Campbell Court transfer center and the spokes are the transit routes that connect 

at the facility.  In order for the hub (Campbell Court) to function well, two factors are critical:  

people must intuitively understand how to transfer buses and people must physically be able 

to easily move throughout the facility.  

 

The Campbell Court facility is at its maximum capacity, with bays that are not wide enough 

for modern buses and crowded platforms that pose particular challenges for persons with 

disabilities. 

 

Transit congestion can occur on buses themselves. The #91/#92 bus is particularly 

congested at almost all times, and other buses become congested at peak travel times. 

 

Non-motorized Congestion 

Congestion on greenways and shared use trails leads to conflicts between users, 

particularly between users traveling at different speeds, such as walkers, joggers, and 

bicyclists. Factors such as weather, season, and time of day contribute to congestion. 

 

Areas of Application 

The CMP applies to highway, transit, non-motorized transportation, and air quality. 

 

Highway 

Highway congestion was assessed through public input, Google traffic analysis, and field 

verification to identify 10 Areas of Emphasis. 

1.  Elm Avenue and I-581 

2.  Hollins to Hershberger 
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3.  Salem 

4.  Cave Spring Corners 

5.  Route 419/U.S. 220 

6.  Apperson Drive and Route 419 

7.  Route 24/Vinton 

8.  Orange Ave/Challenger Corridor 

9.  I-81 Exit 150 and U.S. 11 

10.  Grandin Road and Brandon Avenue 

Other areas were identified for observation, which are not yet as congested as the Areas of 

Emphasis. 

·         Towers/Colonial 

·         Hershberger/Valley View 

·         I-581 Exits 

·         Downtown Roanoke (i.e. Campbell Avenue) 

·         Route 311 

·         Route 11/460 West of Salem 

 

Transit 

Transit can be congested at the facility or on the transit vehicle, but it also plays an 

important role in alleviating overall traffic congestion. The relationship between vehicles and 

congestion is not linear when the roadway is near congestion, so shifting 1% of trips from 

vehicles to transit can reduce traffic congestion by more than just 1%.  

 

 
 

Of particular interest are areas of high employment density that are not currently served by 

public transit: 

·         Area of Emphasis #2- Hollins to Hershberger 

·         Area of Emphasis #4- Cave Spring Corners 

·         Area of Emphasis #5- Route 419/U.S. 220 (some portions) 

·         Area of Emphasis #8- Orange Ave/Challenger Corridor (some portions) 

·         Area of Emphasis #9- I-81 Exit 150 and U.S.11 
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Non-Motorized Transportation 

Non-motorized transportation similarly has a non-linear impact on congested roads. In 

addition, non-motorized transportation makes other modes such as transit and car sharing 

possible. Non-motorized transportation itself can experience congestion, primarily through 

differential speeds. 

 

Air Quality Benefits of Traffic Congestion Reduction 

Reducing traffic congestion improves regional air quality. The Roanoke area is in attainment 

for air quality, although ozone levels exceeded National Ambient Air Quality Standards when 

the standards were made more stringent in the late 1990s.   

 

Highway Network  

To further explore the areas of highway congestion, staff challenged themselves to explore 

newly available, yet cost effective, methods for capturing data about our region’s congestion 

network. Staff identified 10 Areas of Emphasis by analyzing survey responses, identifying 

trends using Google Traffic, and conducting site visits for each area of emphasis.  

 

The 10 Areas of Emphasis are:  

1. Elm Avenue and I-581 

2. Hollins to Hershberger 

3. Salem 

4. Cave Spring Corners 

5. Route 419/U.S. 220 

6. Apperson Drive and Route 419 

7. Route 24/Vinton 

8. Orange Avenue/Challenger Corridor 

9. I-81 Exit 150 and Route 11 

10. Brandon Ave. Corridor 
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 Multimodal Districts and Centers - 

There are clear overlaps between the Areas of Emphasis and the Multimodal Centers and 

Districts introduced in the Land Use and Development section. 
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The table below illustrates the connections: 

  

Top 10 Congestion Management 

Process Plan Areas of Emphasis 

Corresponding 

Multimodal District 

Corresponding 

Multimodal Center 

1.    Elm Avenue and I-581 Central District Downtown Roanoke 

Center 

2.            Hollins to Hershberger Plantation Road - Hollins 

District 

Hollins Center 

3.            Salem Downtown Salem District Downtown Salem 

Center 

4.            Cave Spring Corners Central District Cave Spring Center 

5.            Route 419/U.S. 220 Tanglewood District 

Clearbrook District 

Tanglewood Center 
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6.            Apperson Drive and Route 

419 

Apperson Drive District Apperson Drive 

Center 

7.            Route 24/Vinton Central District Downtown Vinton 

Center 

8.            Orange Avenue/Challenger 

Corridor 

Central District N/A 

9.            I-81 Exit 150 and Route 11 Exit 150 District 

Lord Botetourt District 

Daleville Center 

10.          Brandon Avenue Corridor Central District Grandin Center 

  

Staff researched previous plans and studies to consolidate recommendations for each of the 

10 Areas of Emphasis. Strategies to reduce congestion were organized into three broad 

groups: 

 

CMP Highway Strategies include a variety of approaches including traditional construction 

(additional lanes, intersection improvements etc.) and Intelligent Transportation Systems 

(applying operations management and information technology approaches). CMP highway 

strategies consider both recurring and nonrecurring congestion. 

CMP Transit and Transportation Demand Management Strategies consider a variety of 

non-Single Occupancy Vehicle (SOV) strategies including but not limited to: rideshare, 

public transportation and park and ride lots. Transit strategies have the potential to alleviate 

recurring and non-recurring highway congestion by taking additional SOVs off the road. 

“You can't build your way out of road congestion.  More lanes mean more driving.  

We shouldn't make it easier to drive around the Roanoke Valley.  We should make it 

easier to ride the bus.” – Survey Respondent 

 

CMP Non-motorized Strategies consider pedestrian and bicycle accommodations that can 

help alleviate for traffic congestion by substituting for SOVs during peak travel hours. 

 

The recommended strategies for each Area of Emphasis can be found in the 2014 CMP 

Plan. 

  

Transit Network 

 The current transit network does not reflect the areas of high congestion as shown 

previously in the diagram “Proposed Congestion Network”.  In order for transit to assist with 

alleviating the traffic in moderate to high congestion corridors (such as Route 419, Orange 

Avenue, I-581, U.S. 220, Peters Creek Road and Brandon Avenue), the transit system will 

need to be modified to reflect the real travel patterns within these corridors.   Given this new 

regional focus on traffic congestion the current transit network, when it was designed many 

decades ago, was not planned with the intent of alleviating traffic congestion.  The current 
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network was designed to provide service within three localities:  City of Roanoke, City of 

Salem, and the Town of Vinton.  The limits of the present transit service are not sufficient to 

assist with easing traffic congestion today much less in the future.  The Virginia Department 

of Rail and Public Transportation’s Statewide Transit and Transportation Demand 

Management Update identified the Hollins and Cave Spring areas as currently lacking 

sufficient transit service based on the 2010 population density.  If transit is to be a strategy 

for managing traffic congestion in addition to providing people with an alternative way to get 

around, it will be necessary to re-evaluate the transit system as a regional service for the 

entire TMA. 

 

The region’s sole transit transfer facility, Campbell Court, is often at capacity both in terms of 

the number of people that can be accommodated effectively on the passenger platforms as 

well as the number of vehicles that can fit, particularly if they are carrying bicycles on the 

front rack.  With plans for additional services in the future as well as an increase in the width 

of future replacement buses, an improvement to the bus transfer center is needed. 

INSERT PICTURE  

Passengers use the bus lane to move around Campbell Court.   

 

  

Performance measures and monitoring strategies 

 

The 10 primary road performance measures are categorized as traffic congestion, public 

sentiment, and transportation modes that alleviate road congestion. 

Primary traffic congestion performance measures: 

1.  Average Annual Daily Traffic 

2.  Volume over Capacity ratio and/or Level of Service 

3.  Average Travel Time 

4.  Peak Hour Volume 

 

Public sentiment performance measure: 

5.  Percent of the population reporting being satisfied or highly satisfied with travel 

conditions 

 

Road congestion alleviation: 

6.  Annual Transit Vehicle Revenue Miles Per Capita 

7.  Annual Transit Passenger Miles Traveled Per Capita 

8.  Number of Park and Ride Lots and Spaces 

9.  Bicyclist and Pedestrian Counts on Road Network 

10.   Bicyclist and Pedestrian Counts on Greenways 

 

Additional CMP Transit Performance Measures: 

·         Annual Unlinked Passenger Transit Trips 

·         Annual Unlinked Passenger Transit Trips Per Capita 

Formatted: Font: (Default) Times New Roman, 12 pt

Formatted: Font: Italic

Commented [4]: Add table of performance measures 
& trends, reference Performance Measures Report 

Commented [5]: As defined by? 

Commented [6]: These are measures for which data 
can be collected.  How do they measure performance?  
Specific goals? 

Commented [7]: Not necessarily based on scientific or 
measurable data. 



DRAFT Vision 2040 Technical Document Content - March 17, 2017     10 

·         Annual Passenger Miles Traveled 

·         Annual Smart Way Connector Bus Ridership 

·         On-time performance (not currently measured) 

·         Passenger crowding (not currently measured) 

 

Transit Performance Monitoring 

National Transit Database (NTD) survey data is collected and analyzed every three years. 

One outcome of this survey is the Bus Stop Activity Index. The activity index indicates the 

most active bus stops on the system have the greatest potential to diverting vehicle trips to 

transit and are most likely to experience overcrowding themselves.  

 

Non-motorized Performance Monitoring 
Non-motorized performance is monitored through the Regional Greenway and Trail Users 

Count Program (ongoing) and the National Bicycle and Pedestrian Documentation Project 

(NBPD) (annually). 

 

The Regional Greenway and Trail Users Count Program collects: 

·         total counts 

·         date and time of each count 
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·         hourly, daily, weekly, and yearly use totals and averages 

 

User counts are conducted at: 

·         Lick Run Greenway 

·         Mill Mountain Greenway 

·         Murray Run Greenway 

·         Roanoke River Greenway (Roanoke) 

·         Roanoke River Greenway (Salem) 

·         Tinker Creek Greenway 

 

The National Bicycle & Pedestrian Documentation Project is an annual count 

conducted since 2012.  
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***NOTE: IMAGES DON’T FORMAT WELL IN THE GOOGLE DOC. MAPS WILL 

BE BIGGER.*** 

Travel Demand Model - 4 Step Model 

Introduction 

The Roanoke Valley Transportation Planning Organization (RVTPO) Travel Demand Model, 

a collaboration between the Virginia Department of Transportation, the RVTPO, and WSP | 

Parsons Brinckerhoff, was updated in February 2017. The model design follows nationally 

accepted best practices and was estimated and calibrated using 2012 National Household 

Travel Survey (NHTS), transit ridership survey, and mobile phone data collected for the 

entire Commonwealth of Virginia. 

Trip Generation 

For trip generation, the RVTPO Urbanized Area is divided into 205 internal Traffic Analysis 

Zones (TAZ) and 16 external TAZs (Figure 1). Trip generation determines the number of 

person trips that originate or are produced in any specific zone and those that are destined 

Commented [8]: review everything & remove 
commitments to future activities 

Commented [9]: replace with 2035 chapter 5 



DRAFT Vision 2040 Technical Document Content - March 17, 2017     13 

for or attracted to that zone.

 
Figure 1. RVTPO Traffic Analysis Zone System 

 

The land use data for population and households are used in estimating trip productions; the 

retail and non-retail employment data is used in estimating trip attractions in the modeling 

area (Table 1). 
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Several of the following TAZs in the study area were identified as special generators for the 

purposes of considering unique attractiveness during the development of the size term for 

the destination choice model: 

·         Hollins University 

·         Virginia Western Community College 

·         Roanoke Memorial Hospital 

·         Roanoke-Blacksburg Regional Airport 

·         Sam's Club and nearby retail 

·         Valley View Mall and Immediately Adjacent Development 

·         Roanoke College 

·         Salem Veterans Affairs Medical Center 

·         Lewis Gale Hospital 

The highway network conforms to the facility type definitions recommended by VDOT policy 

manual (Figure 2). 
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Figure 2. RVTPO Network by Facility Type 

 

Three different transit modes were designated: Valley Metro fixed routes, Star Line Trolley, 

and a premium mode to accommodate future evaluation of a premium transit service, such 

as express routes. 

 

Surveys 

VDOT maintains several travel demand models in the western part of the state on behalf of 

the local MPOs. These are generally smaller regions that do not conduct their own local 

household travel surveys and therefore rely on the Virginia add-on samples to the NHTS. 

The target values for the mode choice model are developed from two survey datasets 

including the NHTS household survey and the on-board transit survey. Because the on-

board survey did not identify trip purpose, trip purpose was estimated using Asheville, NC as 

the reference region. 

The following list of initial trip purposes resulted from the processing of the NHTS data:   

·         HBW: Home-Based Work 
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·         NHBW: Non Home-Based Work 

·         HBSCHOOL: Home-Based School 

·         NHBO: Non Home-Based Other 

·         HBSHOP: Home-Based Shopping 

·         HBO: Home-Based Other 

Model Validation 

Comparing the model and survey trip productions, the model validates well for all trips and 

for each purpose (Table 2). 

 

Destination Choice Model 

The Destination Choice Model replaces the gravity model commonly used in trip-based 

models. The Destination Choice Model uses estimated trip productions from the trip 

production model, and predicts the probability of a traveler choosing any given zone as the 

trip attraction end of a trip. The inclusion of output from the mode choice model makes the 

distribution of trips sensitive to transit, unlike the gravity model. This greater sensitivity 

improves the resulting trip tables and overall model performance. The destination choice 

models were calibrated to reproduce observed trip patterns, including trip length frequency 

distributions, district to district flows, and intrazonal percentages from the 2009 NHTS data. 

Commercial Vehicles 

In an urban area, commercial vehicles can account for increased congestion on major 

facilities. In most instances the travel behavior of commercial vehicles is much different from 

person trip behavior, including differences in trip rates and trip distribution. To better capture 

the commercial vehicle element of traffic, a separate commercial vehicle model was 

developed. 

External Trips 

External trips are trips that have at least one endpoint outside the region. The external trip 

model is estimated and developed from the AirSage mobile phone location data collected for 

the region. 
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Highway and Transit Assignment 

Trip assignment assigns trips to the individual links in the highway and transit networks.  

This step is performed iteratively with overall model calibration and validation.  When overall 

model calibration and validation is achieved, as measured by established performance 

measures, the trip assignment step provides the data needed for: 1) testing alternative 

transportation plans; 2) establishing priorities between different transportation investment 

strategies; 3) analyzing alternative locations for roadway improvements; and 4) forecasting 

design volumes needed to adequately design and construct new roadway facilities.  

The model performs within acceptable standards and is suitable for use as a forecasting tool 

to support development of the Long-Range Transportation Plan. 

Future Year Scenario 

The "existing plus committed" highway network was tested with 2040 internal and external 

demand files (Table 3). 

 
This scenario is the base for 2040 analyses. Network has been updated based on 

“financially constrained project lists”. The projects coded in the network include: 

·         UPC 75910: Rte 11, 220, 220A Access Management Project at I-81 Exit 150 

·         Valley View Blvd Extension from I-581 to Cove Road 

·         UPC 108906: I-81 NB Auxiliary Lane from Exit 141-143 

·         I-81 Auxiliary Lane: Auxiliary lanes SB and NB between Exit 140 and Exit 141.  
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Future vehicle miles traveled (VMT) is estimated to be 25% greater than in the base 

scenario. This is compared against a 12% increase in the population. It appears that most of 

the VMT growth is happening on expressway links. This is not unreasonable, as this is 

where much of the future year population growth is expected. 

 

The daily VMT per person increases from 23.1 to 25.75, and per household from 52.65 to 

58.76. These changes are not out of expectation, and do not therefore indicate pathologies 

in the model application. 

 

Standard practice differentiates between Level of Service (LOS) of E or above, and below 

LOS E (where A is the least congested and F is the most congested). The model predicts 

the transportation system will continue to perform at or above LOS of E. 

Possible Future Uses of Model 

·         Generate multiple regional transportation “scenarios” to aid in the plan visioning process 

·         Determine future transportation infrastructure needs 

·         Analyze the regional effects of different groups of transportation projects  

·         Provide improved future traffic congestion forecasts for the CMP network analysis 

·         Validate other CMP data sources 

·         Analyze driver route choices and better inform the scope of the CMP network 
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