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EXECUTIVE SUMMARY

The 419 Corridor Study revealed that the overall highway level-of-service
(LOS} of Route #19 is B during the morning peak hour (7:30-8:30 A.M.) and
the off-peak period; it is C during the evening peak hour (4:45-5:45 P.M.)}
The overall highway LOS is acceptable for both the morning and the evening
peak hours as well as for the off-peak travel.

Traffic congestion on Route 419 is culminated by the delays at the
intersections; insufficient highway capacity is not the fundamental cause of
congestion.

Intersection LOS of Route 419 ranges from A to F during the different time
periods. Travel during the morning peak hour will encounter serious
congestion at both the Apperson Drive intersection and the Melrose Avenue
intersection. Travel during the evening peak hour from Route 220 to the
Starkey Road intersection endures serious stop delay. The Apperson Drive
intersection and the Melrose Avenue intersection also endure very serious
congestion.

To relieve traffic congestion on Route 419, the first priority for improvement is
the Apperson Drive intersection; second, the Melrose Avenue intersection; and
third, the section from Route 220 to the Starkey Road intersection.

Recommendations to improve travel conditions on Route 419 are in three
categories: (1) traffic engineering; (2) traffic control system; and (3],
highway construction.

Traffic engineering improvement includes the widening of the congested
intersections, reducing the speed limit between Route 220 and Chaparral Drive
from 45 mph to 35 mph, improving highway exit/entrance between the
Brambleton Avenue intersection and the Keagy Road intersection, etc.

Traffic control improvement suggests study pertinent to the possibility of
replacing the current pre-timed signal system with the installation of a real
time signal system,

Major highway construction to widen Route 419 northbound from Route 220 to
Chaparral Drive, and from Braeburn Drive to Apperson Drive, is recommended.
This will increase highway capacity and relieve congestion.

Enactment of a local ordinance which would require a site iraffic impact study
is also recommended. The purpose of this study would be to reduce roadside
traffic interference and to maintain roadway travel acceptability.

With respect to long-term improvement, more than fifteen years, widening the
entire road from four to six lanes is an option. The construction of the Route
11  Extension from Salem to Apperson Drive, and the South Salem
Circumferential, will relieve congestion at both the Apperson Drive and the
Melrose Avenue intersections; therefore, these improvements are recommended.
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1. INTRODUCTION

This study examines existing traffic flow and forecasts future traffic volume on
Virginia Primary Highway 419 (Route 419) for the section beginning at Penarth
Road intersection in Roanoke City and ending at the Interstate 1-81 interchange
in Roanoke County.

The focus of this study is:
(A) ldentification of sites contributing to traffic congestion.
{B} Analysis of the congestion causes.

{C) Evaluation of the proposed alternatives to relieve the
congestions,

1.1 Problem Statement

Travel conditions on Route 419 have attracted the attention of residents of
southwest Roanoke City, southwest Roanoke County, and southeast Salem City
for many years., The lengthy delays and bumper to bumper travel, along with
the difficuities encountered by local residents in efforts to either enter or to
cross Route 419, are the major complaints and the main topics of discussion.

The alternatives which have been proposed in the Roanoke Valley Area
1975-1995 Transportation Plan to improve traffic flow are:

(A) A six-lane center-divided highway, or
{B} A socuthern circumferential route.

To provide an objective evaluation of the current traffic conditions along Route
419, the Fifth Planning District Commission included provision for the Route 419
Corridor Study in the FY'86 Unified Transportation Work Program (UTWP).
Absence of a transportation planner delayed this project until September, 1986,
at which time the study was formally conducted.

1.2 Goals and Objectives

Transportation is comparable to water access or sewage disposal in the
infrastructure of an area development. Transportation is not a goal but a
means of providing accessibility to the served area. The goals to improve
traffic conditions on Route 419 to an acceptable level-of-service (LOS) have two
domains: (1} to promote local commercial activities within the planned
commercial area by offering accessibility, and (2) to maintain the beauty of
the landscape and the quiet environment of the residential area.

To achieve goals outlined in this study, project objectives are designed to
provide short term improvements for prompt relief of existing traffic congestion
during the peak hours, and to recommend long term improvements to accommodate



future traffic growth which will avoid deterioration of the roadway
level-of-service. The possible short term improvements include intersection
widening, signal coordination, site traffic circulation control, etc. The long
term improvements are mainly new highway construction, or provision of
additional lanes for travel.

1.3 Research Approach

A Scope of Work for the Corridor Study of Route #19 was submitted in April,
1985 and was approved with a budget of $20,000 in the 1986 UTWP. The basic
work approach was to rely on field investigations by a Corridor Study Team
(CST) and the Metropolitan Planning Organization (MPO]J staff supplemented by
available background data. The CST was formed on September 17, 1986 during
the Transportation Technical Committee Meeting of the Fifth Planning District
Commission.

The float-car method was employed by the MPO staff in conducting the travel
time survey. Both morning and evening peak hours, in addition to the
off-peak period, were studied. Seven inbound and outbound trips were
conducted during the weekdays of a two-week period for both morning and
evening peak hours. No survey was conducted for Monday morning or Friday
evening peak hours because the travel pattern is not typical of that of the
normal peak hours, Four trips, two morning and two afternoon, were also
conducted during the off-peak period. For the final analysis, four off-peak
trips, and six out of the seven peak hour trips, were selected as a base.

Average travel speed and running speed, in conjunction with average stop
delay, were calculated after trave! time and travel distance were summarized.
Data of route traffic volumes, highway and intersection layouts, highway
capacity, and accident rates were later either collected or calculated. LOS was
then assigned to each intersection and highway segment for problem area
identification. During discussions of problem area identifications, and causes of
congestion, the short-term and long-term improvement programs were proposed
and evaluated. Research findings and recommendations were disclosed in
preparation of the final report.



2. TRAVEL DEMAND ANALYSIS

2.1 Existing Traffic Flow and Pattern

From 1979 to 1985 the average daily traffic {ADT) on Route 419 increased
approximately 4.45% each vyear. The 1985 survey showed the average daily
traffic at various locations on Route 419 ranged from 8,500 to 38,600 vehicles
per day.

The morning peak hour, from 7:30 A.M. to about 8:30 A.M,, constitutes 5.6% to
11.4% of the daily traffic with an average of 8.0% depending on the section of
the road. The evening peak hour begins at 4:45 P.M., ends about 5:45 P.M.,
and constitutes 7.6% to 11.9% of the daily traffic with an average of 9.,5%. The
percentage rate indicates that the peak hour traffic is heavier during the
evening than during the morning; also, the peak period lasts longer during the
evening than during the morning.

Figure 2.1 illustrates the intersection peak hour traffic volumes along Route
419. During the morning peak hour, the intersection at Apperson Drive has
the highest traffic volume, (3900 veh/hr); the Brambleton Avenue intersection
has the second highest, (3750 veh/hr). During the evening peak hour, the
intersection of Route 419 and the southbound ramp of Route 220 has the highest
traffic volume, (7000 wveh/hr): the Brambleton Awvenue intersection has the
second highest.

For the intersections along Route 419, the traffic on 419 constitutes 52.1% to
98% during the morning peak hour, and #46.1% to 95% during the evening peak
hour. Table 2.1 shows the directional traffic veolume at each intersection. It
is noted that those cross streets of Route #19 with high traffic volumes
during the morning peak hour are: Brambleton Avenue (US 221), 40%; Apperson
Drive {(US 11), 41.8%; and Melrose Avenue (US 460 - East Main Street), 47.9%.

During the evening peak hour, the intersection traffic volume for Route 221 is
39%: for Route 11, 53.9%; and for Route 460, 51.3%. In addition, Roanoke
Boulevard also has a high cross street traffic volume during this period,
(49.2%}).

The percentages indicate the functions of Routes 221, 11, and 460 to be as
important as that of Route 419 during the evening peak hour at which time both
Route 11 and Route 460 have higher traffic volumes than Route 419,

2.1.1 Traffic Turning Movement

During the morning peak hour, through traffic on Route #19 ranges from 32% to
99.5% with an average of 82.5%. The section of 419 in front of Tanglewood Mall
has the highest through traffic percentage. During the evening peak hour,
through traffic ranges from 57% to 93% with an average of 81.9%.

The high through traffic percentages identify Route 41% as an important
corridor serving as a connective arterial between southeast Roanoke County and
south Salem,



During the morning peak hour, turning movements from cross streets to Route
419 range from 25% to 100% with an average of 73.5%. During the evening peak
hour, turning movements from cross streets to Route 419 range from 26% to 99%
with an average of 75%. Turning volume from cross streets to Route 419
accounts for 2% to 25.6% of the intersection traffic volume during the morning
peak hour, and 7% to 30.6% during the evening peak hour. The traffic feeding
into Route 419 from cross streets is 7,566 vehicles and 11,482 wvehicles during
morning and evening peak hours. The statistics of the cross street traffic and
its turning movements identify the collective and feeding functions of the cross
streets,

2.1.2 Travel Speed

The average sectional highway running speed, travel speed, and stop delay
percentage for both travel directions during each survey period are presented
in Table 2.2. The overall highway performance is presented in Table 2.3. The
stop delay percentage is lowest during the off-peak period, 18% for both
directions; and highest during the evening peak, 28%-31%. An interesting
factor disclosed is that the morning inbound average running speed, (39.9
MPH), is slightly higher than the off-peak average running speed, (37.7 MPH).
Preference for increased rate of speed during morning peak may be attributed
to work schedules and travel pressure.

Average running speed from Route 220 to Keagy Road is consistently less than
the 45 MPH speed limit. However, the spot speed between Brambleton Avenue
and Keagy Road tends to be higher than the 45 MPH speed limit, especially
near the uncontrolled intersection of Routes 685 and 1636. The spot speed is
often higher than 50 MPH.,

In addition, the average running speed on Route 419 between Indiana Street
and Melrose Avenue tends to be higher than the 35 MPH speed limit.

2.2 1995 Traffic Projection

Advance planning which will provide adequate transportation service to
accommodate future travel growth, while maintaining perspective for area
economic growth, is important to prevent deterioration of roadway service.
Traffic projection is, thus, a task to forecast the future travel demand as a
base to determine the needed transportation supply.

Table 2.4 shows the projected traffic volume for Route 419 which was included
in the Roanoke Valley Area 1975-1995 Transportation Plan. The 1995 traffic
volume was projected in 1978, therefore, accuracy could be adjusted using the
1979 to 1985 traffic count, The average growth rate of actual traffic change on
each section of the road from 1979 to 1985 was used as a factor to provide an
updated 1995 traffic forecast for comparison and is also shown in Table 2.4.
Both the past and the projected trends of traffic growth for various localities
on Route #419 are illustrated in Figure 2.2,

Figure 2.3 presents the comparison of traffic growth along different sections of
Route 419, This figure and the analysis of traffic growth from 1979 to 1985
show the section from Starkey Road to Brambleton Avenue has a higher growth



rate than any other section of Route 419. The growth rate from 220 South
off-ramp to Starkey Road is the second highest.

2.3 Existing Land Use and Traffic Generator

The existing land use along Route 419 can be described as commercial from
Penarth Road to Brambleton Avenue, residential and office from Brambleton
Avenue to Keagy Road, and a combination of commercial and industrial from
Keagy Road to Melrose Avenue.

The belt from Penarth Road te Chaparral Drive which extends south to Franklin
Road is a highly developed commercial area; shopping malls, supermarkets,
restaurants, and automobile dealers are among major businesses located along
this belt, Expanding residential developments located behind the commercial
areas share the same exits and entrances to Route 419 used by commercial
activities.

Development along Route 419 from Brambleton Avenue to Keagy Road consists
mainly of office buildings and residential housing with the exception of limited
commercial activities near each intersection. From Keagy Road to Meirose
Avenue, the development is more sparse than that near Tanglewood Mall. The
industrial park of the Ceneral Electric Plant is the only major activity in this
area since the Lakeside Park closure.

Major traffic generators along Route 419 have been surveyed and are listed on
Table 2.5. These traffic generators help define the land use and varied
activities along Route #19.

2.4 Future Land Use

in order to forecast future traffic patterns and trip characteristics, it is
necessary to understand the planning and control of the land use. Planning
and zoning control are tools used to regulate development of the land. Both
rely on the policy of land use. Land use policy plays an important role in
transportation planning toward providing adequate roadway facilities and
service. Since Route 419 falls within the boundaries of Roanoke County,
the City of Roanoke, and the City of Salem, it would be advantageous for the
three jurisdictions to establish policy concerning land development along this
corridor. Currently the trend for land use seems to indicate high density
commercial development between the Penarth Road intersection and the
Brambleton Avenue intersection. Vacant land remains available for commercial
development in this area, therefore, market demand will influence future
development.

Office development may become more active from Brambleton Avenue to Grandin
Road Extension. This will require improvement of the local traffic circulating in
and out of the residential areas.

‘The area from Apperson Drive to Roanoke Boulevard in the City of Salem has
the potential to become more commercially active, however, this will depend on
the market demand and the land use policy.



3. TRAVEL SUPPLY ANALYSIS

3.1 Existing Highway Network and Control

3.1.1 Roanoke Primary Highway System

The existing highway network in the Roanoke Metropolitan Area includes the
following interstate and primary systems:

(A} Interstate System

interstate |-81 passes through the north preferential
of the Roanoke Valley and functions as the main artery

to connect the Valley to the nationwide interstate
highway hetwork. Interstate 1-581 {Route 220) bisects
Roanoke Vailey and serves as the main artery for
north and south  traffic in addition to serving as a

collective function for 1-81,

{(B) Primary System

Primary highways in the area include U.S5. 11, 220, 221,
and 460, which radiate in and out of the central business
district of the metropolitan area.

The interstate and primary highways, plus secondary highways, compose the
major highway network of the study area as illustrated in Figure 3.1.

3.1.2 Roanoke Transportation and Role of Route 419

Roanoke is the largest metropolitan area in southwest Virginia, and a regional
activity center. Seven airlines serve the Roanoke Regional Airport with sixty
daily flights. The Norfolk & Western Railway Company (presently Norfolk
Southern) operates a piggyback facility in Roanoke and has its eastern and
western regional headquarters here, Super highways feed into the valley
making Roanoke very accessible.

Route 419 connects Route 220 (extension of Interstate 581} in southwest
Roanoke City, !-81 in north Roanoke County, and crosses the area's major
arterials: U.S. 221, 11, and 460. Interstate 81 and 581, together with Route
419, form a loop for trave! inside Roanoke Valley. U.S5. 11, 220, 221 and 460
radiate in and out of this loop throughout the area. With the assistance of
these radial routes, the loop formed by 1-81, 1-581, and 419 provides the most
convenient travel path inside the Roanoke metropolitan area.

3.1.3 Traffic Control of Route 419

Route 419 is mainly a center-divided four lane highway with an exclusive
left-turn lane, and a tapered right-turn lane at most intersections, Lane width
for 419 is the standard twelve foot lane. Traffic in front of Tanglewood Mall



has an additional lane which is shared for through and right-turn traffic
instead of a tapered right-turn lane because of the short distance between
intersections. A geometric layout of each intersection within the study area is
itflustrated in Figure 3.2.

Traffic control on Route 419 can be categorized into (A) intersection signal
control, and (B) posted speed limit control.

(A) Intersection Signal Control

Control of the intersection signals along Route 419 is governed by two
pretimed computerized systems. Intersections from Penarth Road to
Brambleton Avenue are controlled by one system maintained by the
Saiem District of the Virginia Department of Transportation.
Intersections from Keagy Road to Lynchburg/Salem Turnpike are
controlled by another system maintained by the City of Salem, Both
systems are operated in pretimed four continuous-rotated timing
settings: (1) morning peak, (2) off-peak, (3) evening peak, and
(4) off-peak. In addition, at most of the intersections a traffic
detector is installed on the left-turn lane to allow deletion of the
exclusive left-turn phase if no left-turn vehicle is detected.

{(B) Posted Speed Limit Control

The posted speed limit on Franklin Road is 35 MPH but increases to
45 MPH soon after the 220-S off-ramp even though the traffic in front
of Tanglewood Mall is usually congested. The 45 MPH speed limit is
maintained until passing Keagy Road then drops to 35 MPH to Melrose
Avenue, After the Melrose Avenue intersection, the speed limit
reverts to 45 MPH., The posted speed limit on the opposite side of
the road is about the same. The 35 MPH limit is posted from Melrose
Avenue to Keagy Road then raised to 45 MPH until passing through
the Route 220 interchange,

3.2 Route 419 Capacity Analysis

The principle used to calculate highway capacity (at LOS E) is to adjust the
service flow rate under ideal conditions to reflect actual roadway conditions and
traffic composition. The capacity and existing traffic volume of each section of
Route 419 is thus calculated according to the 1985 Highway Capacity Manual and
presented in Table 3.1 and Figure 3.3.



4, SERVICE LEVEL ANALYSIS

Analysis of the level of service (LOS) for Route 419 can be divided into two
parts: (1) LOS for each segment of the highway, and (2} LOS of the
intersections. The approach and results are presented in this chapter,

4.1 Highway Service Level

The service quality of a highway can be appraised by the difference between
the free flow trave! speed and the average travel speed. The greater the
difference, the lower the service level. Based on this principle, the 1985
Highway Capacity Manual (HCM) classifies highway service quality using six
leveis: A, B, C, D, E, and F. "A" denotes the highest level of service. As
traffic increases, the service level gradually decreases to B, C, and D before
reaching the capacity level of E with travel speed of about I5 MPH. The forced
bumper to bumper (stop and go) traffic flow has the lowest service level of F.
The definition of LOS is illustrated in Table 4.1.

Using either the posted speed limit or the surveyed running speed as free flow
speed, whichever is higher, and comparing with the surveyed average travel
speed, each segment of Route 419 is given a two-scored LOS for morning and
evening peak periods according to the 1985 Highway Capacity Manual. The
results are presented in Tables 4.2, The overall evaluation of Route #419
within the study area is illustrated in Table 4.3. [t is noted from Table 4.3
that both inbound (southbound) and outbound {northbound) directions of Route
419 have an overall LOS B for both the morning peak hour travel and the
off-peak travel. During the evening peak hour, both directions have LOS C.

When evaluating each highway segment separately, the segment from Route 220
S Exit to Tanglewood Mall has D LOS during the off-peak outbound travel. For
the off-peak inbound travel, the LOS from Indiana Street to Apperson Drive is
E.

During the morning peak hour, the outbound (north) travel from Braeburn
Drive to Apperson Drive has E LOS; the inbound (south) travel has no section
with LOS lower than D,

During the evening peak hour, the LOS from Tanglewood Mall to Ogden Road is
E and drops to F in front of Starkey Road; from Braeburn Drive to Apperson
Drive, E; and from Lynchburg/Salem Turnpike to Melrose Avenue, E for the
outbound travel. For the inbound travel, the LOS from Indiana Street to
Apperson Drive is F, and from Chaparral Drive to Starkey Road, E.

4.2 intersection Service Level

The service leve! of intersections is appraised by the average vehicle stop delay
(second/vehicle) caused by the timing of the traffic signal. The longer the
delay, the lower the service level. The classification of service levels
according to the 1985 Highway Capacity Manual is also illustrated in Table 4.1,
Using the HCM as a guide, the LOS of each intersection along Route 419 is
presented in Table 4.2. it can be noted from Table 4.2 that the off-peak
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intersection LOS ranges from A to E for outbound travel, and from A to D for
inbound travel. The intersection at Melrose Avenue, outbound, has LOS E, the
lowest of all the intersections.

During the morning peak hour, travelers on Route 419 endure LOS F for both
inbound and outbound directions at Melrose Avenue; the outbound approach at
Apperson Drive also experiences F LOS.

During the evening peak hour, for the outbound approach, both Apperson
Drive and Melrose Avenue intersections experience LOS F; Starkey Road, LOS
E. For the inbound approach, both Apperson Drive and Brambleton Avenue
intersections have LOS equal to F. Also inbound, intersections at Melrose
Avenue, Crandin Road Extension, and Starkey Road have E LOS,

4.3 Problem Area ldenftification

After LOS has been granted to each highway intersection, and to each highway
segment, sites of congestion can be identified for improvement analysis.
Considering areas with LOS lower than D as problem sites, the areas which
qualify the criteria are listed in Table 4.4,

To more accurately compare the deficiency of the problem areas, each problem
highway section, and each intersection, is assigned a weight for comparison. A
one point weight is given to an area with LOS E, and a two point weight is
given to an area with LOS F.

Using the information accumulated by travel time surveys conducted during the
morning peak hour, evening peak hour, and off-peak, a summation of the
points recorded for these periods has been calculated as shown in Table 4.5
which discloses the relative deficiency rating of the problem areas during a
day.

Table 4.5 clearly indicates that the outbound direction at Meirose Avenue
intersection affords the lowest LOS endured on the #19 Corridor, followed by
the Apperson Drive and the Starkey Road intersections. For inbound traveli,
the Melrose Avenue intersection again offers the lowest LOS, followed by the
Brambleton Avenue and the Apperson Drive intersections.

Having identified problem areas for each travel direction, Table 4.6 now
combines problem weights of both directions to illustrate the comparative
deficiency of each problem site.

Among all of the intersections, the Melrose Avenue intersection and the
Apperson Drive intersection are definitely the more deficient problem sites. For
highway sections, the block between Indiana Street and Braeburn Drive is the
most deficient. '

Inasmuch as the analyses of intersections and highway congestion are closely
related, Table 4.7 illustrates the problem regions considering the combination of
intersections and highway sections. Along Route 419, the region around
Apperson Drive offers the lowest LOS, and the region around Melrose Avenue
offers the second lowest. Either Table 4.6 or Table 4.7 can thus be considered
a priority rank table for improvement.



4.4 Service Level Analysis

Service level analysis is used to analyze the possible reasons for congestion,
such as short street blocks, bad signal timing, insufficient capacity, etc.

Using problem area identifications listed in the previous section, the reasons
for congestion are carefully investigated.

The area around Apperson Drive intersection offers the lowest LOS in the 419
corridor with an accumulation of eleven points of deficiency; intersection
problems contribute six of these points, and highway segments contribute five
points.

The Apperson northbound approach has LO5 F for both peak hours; the
southbound approach has LOS F for the evening peak hour. In addition, the
stop probability, Table 4.8, at this intersection is 100% for both morning and
evening peak hours, and 75% during off-peak periods. Since traffic volumes on
the four approaches are lower than the highway segment capacities, (Table
3.1), insufficient highway capacity is not the cause of congestion at this site.
The intersection traffic volumes are 3930 veh/hr for the morning peak hour and
5320 veh/hr for the evening peak hour; both numbers exceed the maximum
capacity of the two-lane approach intersection (3600 wveh/hr). It is thus
concluded that the intersection congestion is caused by high stop probability
and insufficient intersection dissipation rate,

The area around the Melrose Avenue/Route 419 offers the second lowest LOS,
The morning peak hour traffic volume is 2190 veh/hr; the evening peak, 3010
veh/hr. The stop percentage of this intersection is also higher than 80%,
Both peak hour V/C ratios are less than 1, therefore, insufficient highway
capacity is not the cause of delay and congestion. However, at the northbound
approach only one lane is used for both left-turn traffic and through traffic.
The left-turn vehicles often block through traffic. Also, the roadway markings
are misleading and increase lane-change conflict.

The area from Route 220 S off-ramp to Starkey Road endures D to F LOS
during the evening peak hour. Short block distances, high traffic volume, and
complicated turning maneuvers are the major problems. Also, many driveways
from roadside stores, and two median openings without signal control to permit
left-turn maneuvers complicate the dilemma, The left-turn bay and the right
turn taper are too short to accommodate turning vehicles which block through
traffic. The block distance is even shorter due to recent installation of a new
signal at the intersection of Route 706 (in front of Avenham Manor).

Paved shoulders between northbound Ogden Road and Starkey Road, and
between southbound Starkey Road and 220 S on-ramp are non-continuous and
cannot be effectively used for driveway entrance/exit maneuvers,

Also offering low LOS is the southbound approach at the intersection of 220 S
on-ramp. Delay of vehicles traveling toward northbound 220, and the high
intersection traffic volume contribute to the problem. Measures to improve the
traffic flow entering Route 220, and the left-turn accommodations for traffic
leaving the Route 220 S off-ramp should be addressed to improve LOS at this
intersection.
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The southbound approach at the Brambleton Avenue intersection discloses LOS
E during the evening peak hour. Causes are the high traffic volume, left-turn
vehicles blocking through traffic, and insufficient right-turn taper.

4.5 Accident Rate Analysis

The current Highway Capacity Manual does not consider the accident rate
when evaluating LOS, however, the number of accidents on & route does
contribute to the LOS measure. Therefore, the accident rates for segments of
Route 419 for 198% and 1985 are listed in Table 4.9 to provide a more
comprehensive evaluation.

It is noted from Table 4.9 that both sections of Route 419 which interchange
with Route 220 or 1-81 have high accident rates. For 1984 the accident rate in
the Commonwealth of Virginia for primary roads was 205 accidents/100 million
vehicle~-miles (MVM]). During the same time period, the accident rate in
Roanoke County was 221 accidents/100 MVM for primary roads.

Near the Route 220 interchange the accident rate for 1984 was 1,490 and for
1985, 811. Near !-81 interchange, the accident rate for 1984 was 822 and for
1985, 1,189. Both sites have accident rates more than four or five times higher
than the state average.

The accident rate from WCL Roanoke to Starkey Road (Route 9%0%) is also higher
than average. It is concluded that the segment of Route 413 from Route 220 S
Exit to Starkey Road, and the interchange of 1-~81/419 are notably dangerous.

Statistics reveal that the accident rate for the segment from Brambleton Avenue
to Keagy Road is lower than either the county or the state average. However,
this section should be recognized as potentially dangerous due to the fact that
high speed traffic on 419 prohibits a comfortable margin of safety when trying
to make entry without benefit of signal control. The turning movement in this
section is especially difficult, and dangerous, at night because of insufficient
lighting facilities.
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5. TRANSPORTATION IMPROVEMENT ELEMENTS

5.1 Corridor Transportation Management Strategies [TSM)

Application of transportation management strategies to a corridor can do much
to manage the movement of people and wvehicles especially during peak period
traffic or during major roadway reconstruction. A strong transporiation
management program in a corridor includes implementing capacity improvement
strategies such as traffic signal systems and high occupancy vehicle (HOV)
lanes along with modifying strategies such as employer based ridership
programs and park-and-ride lots.

This chapter briefly describes transportation management strategies and their
effectiveness when applied to an arterial corridor. Possible strategies to relieve
the congestion of Route 419 are then presented.

5.1.1 Traffic Engineering Improvements

Traffic engineering improvements such as traffic channelization, left/right turn
lanes, one-way streets, reversible traffic lanes, intersection widening, bus
turnout bays, and improved signs and pavement markings are the most
commonly implemented transportation management actions in corridors. Based on
experiences in small, medium, and large size communities, capacities have
increased by fifteen percent and safety has increased by twenty percent with
these improvements. Because of the type and scope of use, the costs of these
improvements vary considerably, however, the benefits usually exceed the
costs.

5.1.2 Traffic Control Systems

Traffic control systems are designed to reduce travel times, delays, and stops,
and to improve average speeds along the roadways. These systems include
actions such as coordination of traffic signals, continuous updating or
optimizing signal timing plans, computer-based traffic signal control, bus
priority signal systems, and freeway traffic management, Typical experiences
have shown at least a ten percent decrease in travel times and vehicle delay on
arterials as a result of improved traffic signal systems.

5.1.3 Fringe and Corridor Parking Facilities

Fringe and corridor parking facilities serve to shift parking supply from the
downtown/activity center to the outlying areas which reduces traffic congestion
and vehicle travel demand through a corridor.

5.1.4 Transit Service Improvements

In a corridor application, transit service improvements inciude express bus
service, bus transfer centers, more frequent runs, and limited stop bus routes.

5.1.5 Corridor Ridesharing Programs

Corridor ridesharing programs includ‘ing carpooling, vanpooling, and buspooling
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are aimed at reducing vehicle demand by increasing vehicle occupancy rate in a
corridor. This strategy is especially important to congested arterial or freeway
corridors with limited potential to build additional vehicle lanes. Ridesharing
programs have been most effective when implemented in cooperation with major
employers or developers who wish to establish ridesharing programs at specific
sites., Specific corridor management ridesharing programs include
employer-based efforts, corridor-wide carpool matching services, highway
informational signs, and corridor-wide promotions.

5.2 Application of TMS in 419 Corridor

In the Roanoke Area 1995 Transportation Plan, it is proposed that Route 419 be
widened to six lanes to accommodate traffic growth. However, the current
demand (volume) supply (capacity) analysis, Table 3.1 indicates that traffic
volume on Route 419 has not yet reached capacity level. Because the current
LOS is acceptable except at the sites of intersections, the widening of selected
intersection approaches to relieve intersection congestion and decrease stop
delay, in conjunction with the application of other TMS for short term
improvement, is strongly recommended.

5.2.1 Traffic Engineering Improvements

Application of the TMS traffic engineering improvements on Route 419 includes
intersection widening, left/right turn lanes extension, control of median cuts
(crossovers), pavement resurfacing, sign/marking improvements, etc. The
detailed traffic engineering improvements and expected impacts are listed in
Table 5.1,

5.2.2 Traffic Control Systems

Alternatives of traffic control system to improve continuity of traffic flow
without major highway construction are:

(1) Improve coordination of existing traffic signals,

Turning movements should be surveyed at reasonable
and regular intervals, and the timing set adjusted
accordingly.

(2) Installation of a Real-Time Internal Contro! System to replace
existing off-line pre-timed system.

Installation of a real-time traffic control system is an investment
which would necessitate a detailed analysis of cost effectiveness
prior to installation.

An inter-connect system with only nine traffic signals (from the
intersection of Duke of Gloucester to intersection of Chaparral
Drive} might be considered prior to installing a corridor-wide
system.

Table 5.2 illustrates the recommendations on traffic control systems.
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5.2.3 Transit Service and Ridesharing Programs

The Greater Roanoke Transit Company (Valley Metro} operated by Roanoke City
currently has no corridor transit service along Route 419. The high turning
movements on Route 419 make prediction of ridership difficult. Although a bus
service from Tanglewood Mall to the Roanoke County Library may reduce traffic
and its circulation at this section, financial funding from Roanocke County for
this service would be a consideration.

It is difficult to perceive the effectiveness of a Ridesharing Program specifically
for Route 419, Most working trips in the Roanoke area are within twenty
minutes' travel distance. Route #19 is not a city to city corridor. The
Ridesharing Program is expected to be effective for people commuting between
outside Roanoke and the metropolitan area.

5.2.4, Major Highway Construction Improvement

Major highway construction improvement is areawide; it is not a site specific
improvement. Recommendations are:

(1) Highway Section Outbound from Route 220 S Exit to Starkey Road

Add an outbound lane to relieve problem of intermingling
through/turning traffic; accommodate anticipated traffic growth.

(2) Highway Section from Braeburn Drive to Apperson Drive

Add an outbound lane +to increase intersection capacity;
accommodate traffic growth

Details of recommended highway construction improvements are listed in Table
5.3.

5.3 Local Traffic Ordinance

The short term TMS can help relieve the current traffic delays and congestion
problems and it is expected to be effective for five to ten years. To enhance
the effectiveness of the TMS, a site traffic impact study from a new roadside
business will help control traffic circulation along the road. A site impact
study discloses how many trips the site will generate per day, how the traffic
will enter/exit the site, and whether or not the site has adequate space to
accommodate its parking needs. A local ordinance which rules the requirements
for submitting a site impact study prior to issuing a construction permit can
assist to regulate the site traffic circulation,

5.4 South Salem Circumferential

By the year 2000 the Peters Creek Road Extension is expected to be completed.
This will relieve some of the traffic on Route 419 between Apperson Drive
and Melrose Avenue, but it will not relieve the traffic between Route 220 and
Apperson Drive, For long term improvement, more than fifteen years, different
alternatives can be considered to maintain the acceptability of the road. The
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first option is to widen the road to six lanes. This will enable accommodation
of future traffic growth; however, intersections might continue to have high
congestion and delay, and no space will be available for further widening of the
intersections,

The second option includes the construction of Route 11 Extension from Salem to
Apperson Drive, and the South Salem Circumferential as recommended in the
1995 Roanoke Area Thoroughfare System. This option will relieve the heavy
turning movements on Route 419 at both the Apperson Drive and the Melrose
Avenue intersections.

The rolling terrain and significant road grade between Crandin Road Extension
and Keagy Road suggests that the site of the new intersection between S. Salem
Circumferential and Route 419 as indicated in the 1995 Thoroughfare System be
given selective consideration. [t may prove possible to avoid construction of a
new intersection, and to preserve the beauty of the landscape while
encouraging promotion of local commercial activity.

The south circumferential between Route 220 and South Salem Circumferential is
given less priority for Route 419 improvement. The heavy turning movements
on Route #19 does not suggest that a high percentage of through travel on 419
will shift to use the south bypass. In addition, the extra travel distance does
not favor use of this bypass.
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6. CONCLUSION

The 419 Corridor Study employed a vehicle travel time survey to disclose the
service performance of each highway section and each intersection; Tables 2.2,
2.3, 3.1, 4.1, 4.3, 4.8. A weight to identify the relative degree of delay and
congestion was assigned to each intersection and each highway section with LOS
lower than D. Problem sites and causes were identified and ranked with
improvement priority; Tables 4.4, 4.5, 4.6, and 4.7. The areas around the
Apperson Drive intersection and the Melrose Avenue intersection have the
highest priority for first improvements.

The study revealed that insufficient intersection capacity is the major cause of
delay and accounts for twenty to thirty percent of the total travel time. Delays
at some intersections are even longer than signal cycle length. Widening
intersections is thus the principal recommendation for short-term improvement.

In addition, the transportation management strategies (TMS) are recommended to
enhance the effectiveness of widening the intersections; Tables 5.1, 5.2, and
5.3.

A local ordinance which would require a site traffic impact study would be very
useful in efforts to maintain the roadway travel acceptability and to reduce
roadside traffic interference.

With respect to long-term improvement, more than fifteen years, widening the
entire road from four lanes 'to six lanes is an option, however, the intersections
may remain sites of congestion.

The construction of Route 11 Extension from Salem to Apperson Drive, and the
South Salem Circumferential, will relieve the congestion problems at both the
Apperson Drive and the Melrose Avenue intersections, however, it s
suggested that further study be given as to the location of the intersection
connecting Route #19 and the South Salem Circumferential.

The south bypass loop (south circumferential) between Route 220 and South

Salem Circumferential is given less priority because of the high turning
movements on Route 419 and the extra travel distance.
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10.

11.
12,
13.
14,

15.

16.

17.
is.

Table 2.5 Traffic Generators Along Highway 419

Name of Cross Street

Duke of Glouchester
Penarth Road

Rte. 220 N-Entrance
Rte. 220 S-Entrance

Tanglewood Mall

Ogden Road

Starkey Road
Chaparral Drive
Colonial Avenue

Brambleton Avenue

Grandin Road Ext.

Keagy Road

Braeburn Drive
Apperson Drive
Indiana Street

Roanoke Boulvard
Lynehburg/Salem Tpk.

Melroese Avenue
I-81 Interchange

Trip Generators between
Cross Street

Kmart Shopping Center
Towvnside Plaza

Tanglewood Mall

Tanglewood Mell

Avenham Manor Apartments
Division of Motor Vehicles
Grand Pavilion Shopping
Center

Winn-Dixie/Revco Shopping
Center

Profesgional Building

Tanglewood West Office
Building

Fralin & Waldron Office Park
Promenade Park

Springwood Park (mini-mall)
County Public Library
County Post Office

State Farm Insurance

Cak Grove Plaza

Atlantic Companies
Allstate Insurance
Prudential Insurance

Lewig Gale Hospital

Thriftee Discount Store
Duvall Veterinary Hospital
General Electric Plant

0ld Lakeside Amusement Park
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Table 4.1 Definition of Level of Service

Level-of-Service Criteria for Signalized
Intersection

Stopped Delay

Per Vehicle
Level of Service {(Sec)

A

B 5.1 to 15.0
C 15.1 to 26.0
D 25.1 to 40.0
E 40.1 to 60.0
F

Arterial Class I II IIT

Range of

Free Flow 45 to 33 35 to 30 35 to 25

Speed (mph)

Typical

Free Flow 40 mph 33 mph 27 mwph

Speed (mph)

Level of Service Average Travel Speed (mph)
A >= 35 >= 30 »= 25
B >= 28 >= 24 »= 19
C >z 22 >= 18 = 13
D >= 17 >= 14 >= 9
E >= 13 >= 10 >= 7
F < 13 < 10 < 7

# To claseify the Arterial Class for Route 419,
either the surveyed running speed or the posted
gpeed limit, whichever is higher, is used as free
flovw speed.
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0.
1.

4,
5.
6.

a.

9.
10.
11,
1z.
13.
14,
15.
16.
17.
18.

Table 4.2 Highway and Intersection Level of Service
Peak Hour

A. M.

Street Name

Duke of Glouchester
Penarth Road

Rte. 220 N-Entrance
Rte. 220 S-Entrance
Tanglevood Mall
Ogden Road

Starkey Road
Chaparral Drive
Colonial Avenue
Brambleton Avenue
Grandin Road Ext.
Keagy Road

Braeburn Drive
Apperson Drive
Indiana Street
Roanoke Boulvard
Lynchburg/Salem Tpk.
Helrose Avenue

I-81 Interchange

Intersection

32

H/S Bound
(Out/In}

A/A
A/A
AZA
A/A
B/C
C/p
C/B
bsC
D/D
cC/B
B/A
C/ZA
F/C
A/B
A/C
A/B
F/F

Highway
H/S Bound
(Dut/In)

B/7A
B/B
A/B
A/B
csC
c/D
C/B
csc
/A
AZA
A/B
D/7A
E/D
B/B
A/B
A/B
b/B
A=



No.

14.
15.
lé.
17.
18.

Table 4.2

- gont.

P.H. Pesk Hour

Street Hame

Duke of Glouchester
Penarth Road

Rte. 220 H-Entrance
Rte. 220 S-Entrance
Tanglewood Mall
Ogden Road

Starkey Road
Chaparral Drive
Colonial Avenue
Brambleton Avenue
Grandin Road. Ext.
Keagy Rogmd

Braeburn Drive
Apperson Drive
Indiana Street
Roanoke Boulvard
Lynchburg/Salem Tpk.
Melroge Avenue

I-81 Interchange

Intermection

33

N/S Bound
(Dut/In)

Bra
B/A
B/B
B/A
D/C
E/E
A/C
D/C
D/F
B/E
B/A
B/A
F/F
A/C
A/D
A/C
F/E

Highway
N/5 Bound
(Out/In)

C/a
C/B
cse
D/B
E/C
F/E
B/B
cs/C
D/sg
A/B
A/A
D/A
E/F
B/C
B/C
A/B
E/B
A/~



No.

P . v

P o e
N~ UWd GNEFO

13.
14.
15.
16,
17.
18.

Teble 4.2

- gont.

O0ff-Peak Period

Street Name

Duke of Glouchesmter
Penarth Road

Rte. 220 N-Entrance
Rte. 220 S-Entrance
Tanglewood Mall
Ogden Road

Starkey Road
Chaparral Drive
Colonial Avenue
Brambleton Avenue
Grandin Road. Ext.
Keagy Road

Braeburn Drive
Apperson Drive
Indiana Street
Roanoke Boulvard
Lynchburg/Salem Tpk.
Melrose Avenue

I-81 Interchange

Intersection

34

/S5 Bound
(Out/In}

B/B
A/A
B/B
C/A
A/C
B/C
c/C
€/B
D/A
c/C
A/A
A/A
C/D
A/B
C/D
A/B
E/D

Highway
K/S5 Bound
(Out/In

c/C
A/B
DsC
E/B
B/C
csC
c/C
c/8
C/A
A/B
A/A
A/A
B/E
B/B
C/B
A/B
D/A
A/~



Tabhle 4.3 QCOverall Level of Service

of Highway 419

0ff-Peak
Qutbound:
(North B.) B C B
Inbound:
(South B.) B C B
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Table 4. 4 Problem Area JIdentification

A. Identification Criteria:

Level of Service Lower than D

B. Aress Satisfy the Criteria:

Horth Bound (QOutbound}

a.

1

Intersection

@

2.

3

b.

South

a.

b.

1
2

d DN =

U WA -

.

Starkey Rosad
Apperson Drive
Melrose Avenue

Highway esection

-

-

-

Rte. 220 S-Ent. to Tanglewood HMall
Tanglewood Mall to Ggden Road
Ogden Road to Starkey Road
Braeburn Drive to Apperson Drive
Salem Turnpike to Helrose Avenue

Bound (Inbound)

Intersgection

.

Starkey Road
Brambleton Avenue
Grandin Road Ext.
Apperson Drive
Melrose Avenue

Highway section

*

Chaparral Drive to Starkey Road
Indiana S5treet tc Apperson Drive

36



Table 4.5 Problem Area Deficiency Rating

A. Deficiency Rating:

a. Level of Service E: 1 point
b. Level of Service F: 2 points

B. Summation of Problem Area Deficiency Rating:
North Bound {(Outbound)

g. Intersection

1. Melrosme Avenue: 2 + 2 + 1 = 5 (AM, PM, 0Off-Peak)
2. Apperson Drive: 2 + 2 + 0 = 4
3. Starkey Road: 0+ 1 + 0 =1

k. Highway esection

1. UOgden Road to Starkey Road: O+ 2 + 0
2, Rrasburn Drive to Apperson Drive:d 1 + 1+ 0=
3. Rte. 220 S-Ent. to Tanglewood Mall: O + 0 + 1 =
4. Tanglewood Mall to Ogden Road: O+ 1 +0 =
3. Salem Turnpike to Melrose Avenue: O+ 1 + 0 =
South Bound (Inbound)

a. Intergection
1. Melrose Avenue: 2+ 1 + 0 3
2. Brambleton Avenue: O + 2 + 0 = 2
3. Apperson Drive: 0+ 2+ 0 =2
4., Starkey Road: O+ 1+ 0 =1
5. OGrandin Rpad Ext.: 0 + 1 + 0O = 1

b. Highway section
1. Indiana Street to Apperson Drive: O + 2 + 1 = 3
2. Chaparral Drive to Starkey Road: O + 1 + 0 = 1

37
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B.

Table 4.6 Combined Deficiency Rating

for both Travel Directions:

Intergection

1.
2.
3.
3.
=R

Helrose Avenue: 8 points
Apperson Drive: & points
Starkey Road: 2 points
Brambleton Avenue: 2 points
Grandin Road Ext.: 1 point

Highway section

1.
2.
2.
4.
4,
4.
4.

Indiana Street to Apperson Drive:
Braeburn Drive to Apperson Drive:
Doden Road to Starkey Road:
Chaparral Drive to Starkey Road:
Rte. 220 S-Ent. to Tanglewood Mell:
Tanglewood Mall to Ogden Road:
Salem Turnpike to Melrose Avenue:

36
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Table

Around
Around
Around
Around
Around
Around
Around

4,7 Identification of Problem

Regione

Appergon Dr. Intermection:
Melrose Ave. Intersection:
Starkey Rd. Intersection:

Brambleton Ave.
Tanglevwood Mall:

Intergection:

Ogden Rd. Intersection:

Brandin Rd. Ext.

39
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Ho.

1.
<.

5.
6.
7.

9.
10.
i1.
12,
13.
14.
13,
l6.
17.
i8.

Table 4.8

Street Name

FPenarth Road
I-581 N. UOn-ramp
I-581 5. Off-ramp
Tanglewocod HMall
Ogden Road
Starkey Road
Chaparral Drive
Colonial Avenue
Bramhleton Avenue
Grandin Road. Ext.
Keagy Road
Brasburn Drive
Apperson Drive
Indiane Street
Roanoke Boulvard

Lynchburg/Salem Tpk.

Melrose Avenue
I-81 Interchange

Average Stop Number
Average Stop %

17714
17714
0/29
17729
33/57
33757
50/43
83s57
67 /57
67/14
67/14
6770
1007100
0/43
0/43
Q/s29
83/86
_/_

777
3s/39

40

Surveyed Intersection Stop
Probahility

P. M. Off-Peak
H/5 Bound
(OQut/In) %
67/17 50Q/50
33717 25/25
17733 25/25
50/0 106/0
50/100 0/100
67/83 25725
0/33 75/100
100/67 50/75
83/83 75/50
33783 50/50
3370 2570
S50/0 Q/0
100/100 75/50
33/83 50/73
30/83 25750
0/50 0/50
100/67 106G/100
..../..... _./_
9Q/3 8/8
51/53 44748



TIE "93d
g5 1g-1

Loy "2od 177 :ebeuasay [rucibay exoueoy +8gl
WAk “20d goe tebeasay Paewiad ewuibary pgel

6aT1 PET 621 122 526 118 G861
228 UE 69T 922 613 O6¥ 1 +B5T
g5 18-1 082 "o3d wa(es IS 122 "9 Y06 TSI Spuesy oM o)
082 "5 wales ON 122 "¥3d P06 T93d  @voueoy IO

0zz o3 WOt
(SOTW S[OTY3yy UOTTT LK, JUSPTIDY 13TUM
uotioeg Bg Adrwwng Juapioay

sjey uaptany iy hemybry gy 219=)

41



Me1ap dois aonpad
tfjioeded U013OSSASIUT BSEIJ0U]

ya
‘uorjaasu
sayoeoadd

Yo fUort3oas.d
o

funijoas e
=ayaec.ud

yj-dou *uoijoss
yoroudde punog

eoudde punogyg.aou
SqU] -any AS0I[3) -
e punog 43jnos pue
23Ul tag uesgaddy —
eodde punogqyinos
I "8~y uojaiqueag -
cde punog 3sam pue
daju]  -py hesjuaels -
y3Jou ‘peog uspbn -

SUOTIOSEAIIUT USPIM

fizejes soueyus UDTFN8SIaFUT
paj[o-juos [rubis-uou jo suueqsip
qybrs pue sniped Butuang ssnudw]

101 14u0s aBuByD.aUR] S121YaA 3DNPSI
fPutsew PhEmpRod WAL IUED Of

UOT 0885 4a3U]
"py Rbeay

U T 4038 437U]
rany U03S[Que.g

LD aE

Fatordes yoeoudde pue Rjajes asesaour
fqatigjuno ebueys-.suel a1o1yan S0Npay

paads jods amoy iseae
[eijuapised oy hiejes ssa bBuiysssaba

asoidut fButuaem Rueuoiinesadg

Uor3EJda [a0ap
~UDT}EAS[S008 anijilsdad aanpad
‘pasds Janei] JUBFEUOCT ULBJUTIE}

unijoa

yoroudde punoguyiou
SUBJUT @AY SSOAT I

soug U]
pue 3y acoadw]

ubitg api1ng 81ED01SY

yoeoudde punogyiou
SASJUL  “anyg SS04{3}

yoeoddde punogyi.aou

S14Ey
ybnooy | uang-3yby
404 Dutsuey hempeoy

RAT-Eobll
ybrouyy suAng-3 437

- Teaedeyn

asodang

squswancadw] Butassurbug sTgged]

3
uot

dueg-140 5 Q22

UDTIFO8548UT CU} Hesaaddy Aoy Butsuey hempeoy

U T0Ss4a3u] Ut I 3aasaaju] ubig grwi pasdg
peoy hbeay “asy uolsiqueg pezisaans] [1e35U]
Hdk SE

O TI30asAa73U] 0% Helld SY woul4

J1wi pasds 3snipy

32007

I's 814=1

FuswaAotde]
papUSBWODay

42



3ot 4uos DUTLLNG Un.pRay pue
MO[4 T144047 pPa]ICcAFUODIN 0NPay

ier3ueiod juspione aonpad

pue fjajes [aspi] SSESIOUT 0] 2WTGF
Giu Burtanp ATil110isia (8aa3 aa0ddu
G T.4np NRE{Igisia | 3 I

UOIFI8SA3FU]
sasy U0} [Qwedr

UOTIIaSIaFU]T

proy hbeay

301H485 pue 9o t.ns hempeod ascdadwt
SUDTJESOT.IEGED 48N JUSA8dd

19845 BExa] wWoudi LIy /N0y 03
soueatua pur yoeoudde punadgyilnos
FLOTRASAaGUT T95 SEHEL/GTE

UO T30S 4831
A uas.aeddy

UOTFO8S43MU]
“palg ooy

SISA0SS0I] -~ SN
URIpS) MEN 3TWIT

Buisae autT) abp3
pue  fuaasaey Ue1psjy
‘butqubr ascuadug

LOT3ER [ BUURY
pue ‘Ragswoag ‘guang
apispeoy aaoddwy

JUBWSARH SOR JINSSY

SOUPIEA]D [BRJS]E] IPISPEOU SSPaUTU]

hjroedes yoro.dde aseaaourt
‘igpeab pegou asealnapn

asod.iny

ssedaas pEOJ]IEY "4 E-tuedey]

Lot 3sastaiu] . uosdaddy 3e
GIr a3noy uo 3bprag - (2
g uosusddy ue abprag - (13

BTak 3 1-Taluy|

juo2 - 1°g 9199

sabpiag eno.chu]

JuawsA0. T
PApUSIEUOISY

43



pasds JUBISUCD 0 SOURUSIUTE} UOTJ08SISFUT LOT308S4373U] wagshg
paads [asPd] 1ESESJA0U] “PATR SdouEoy “pa hbeay 1eubig swi) (eSy
uotidunsuns 1ang
Fejap dojs LoIjaasaaju] LD T308stE3U] 4a3saonolg waishg
awiq [aseay ‘ebejussasd dojg r@Inpay s} teddedey] 40 S3ng (eubig awiy [eay
o o T ey iweay quassacadu]
asodang uoT}EDoT PapUSYLoDSY

Juawasosdu] wagshg [oajung DTiged] 7 g 21498

44



fAjages ajis aanudwr
f301i4uco juswasow Buiuung aonpad

Ajtoeden due—uo punogyij-iou SSE34DUT
‘figajes 9315 aanadu]

61+ henyby
pue Ig @3p3sdasju] jo sbueyousjug

61¥ Pemybry

3144849 Butuany hg sbexooyg
Rempeo.d J0j SJ07084 S3BUIWILS
fyamodb a1 444 83RPORUIDR

07 haioeden Pemybiy ases.ou]

asod_ing

uotjaesdaiu] UOT oSS 43T
“ag vosusaddy S uungEEag

U0 T3O8543%u]

T (eaamdey] dued-340 S (022

PUNOCHIAON STy
hempeoy USPTM

10} WL
Lo T}R007]

uswanosdul uotgqonaysuog hemybry uoley £-g a(qeg

paswascadu]
PEpUSBWIDEY

45



FIGURES



Intersection Traffic Volume
Al Peak Hour
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Figure 2.1



Number

2.
3.
4,

6.
7.
8.
9.
10.
11.
12
13,
l4.
15.
i16.
17.

Name of Cross Sireet

Penarth Road

Rte. 220 H-Entrance
Rte. 220 S-Entrance
Tanglewvood Mall
Ogden Road

Staerkey Road
Chaparral Drive
Colonial Avenue
Brambleton Avenue
Grandin Road. Ext.
Keagy Road

Braeburn Drive
Apperson Drive
Indiana Street
Roanoke Boulvard
Lynchburg/Salem Tpk.
Melroge Avenue

Figure 2.1 - cont'd.
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Volume (ADT)

(Thourande)

Volurme (ADT)
{Thousands)

Traffic Growth

220 - 904 (3,83%)

81 83 85 87 8 891 83 85
Year from 1878 to 1885

Traffic Growth

904 ~ 221 (5.46%)

81 83 1] a7 ] 3] 23 511
Year from 18790 to 1005

Figure 2.2 Highway 419 Traffic Projection
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Traffic Growth
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Figure 2.2 - cont'd.
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Traffic Growth

11 — 480 (0.50%)

23
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Figure 2.2 ~ cont'd.
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Traffic Growth

Bt - 31 (1.87%)
12

51 -

Volume {(ADT)

{Thousands)

79 81 83 a5 a7 89 *}] 23 25
Yeor from 1979 to 1885

Figure 2.2 - cont'd.
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{Thousands)}
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Yolums (ADT)

Traffic Growth

Sectional Cemparieon
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Figure 2.3 Traffic Growth Comparison
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Figure 3.3 - Route 419 Volume/Capacity Ratio
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