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Executive Summary

This  Multimodal Transportation and
Land Use Study of the Maple Avenue
corridor was developed to assist the
Town of Vienna in identifying
recommendations that leverage the
existing strengths of the Maple Avenue
corridor; in addressing current and
future  mobility  challenges; in
understanding and developing a plan
for the potential impacts related to

P awps. *

T\VN/U
N

TOWN OF

VIENNA
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Study Approach

The studywas conducted across three phases:

1.

Evaluation of Existing Transportation Conditions:
Information about the existing conditions of the Town'’s
tfransportation system with.a focus on the Maple Avenue
corridor—strengths, challenges, opportunities, and ongoing
projects —was compiled and summarized. Simply, what is
the current state of mobility in Vienna and what are the ways
inwhichresidents, visitors, andthrough travelers/commuters
interact with_the major travel corridors? Data gathered
included traffic counts; crash history; and the presence and
condition‘of pedestrian, bicycle, and transit facilities and
services. Current land use and development conditions
along the corridor were also reviewed.

changes in adjacent land use and 2. Evaluation of Future Transportation Conditions:

density; and, in setting the stage for a since 1890 A future scenario was studied consisting of planned and
Maple Avenue corridor that works potential development along the Maple Avenue corridor,
within the context of the Town of under a more dense, mixed-used zoning scenario; projects
Vienna's broader economic, mobility, and livability goals. containedin Vienna's Capital Improvement Plan (CIP); and
regional transportation and land use projects that could
The core purpose of the Maple reasonably be expected to occur within the next 10-years.
. . What are tomorrow’s transportation challenges and how

Avenue Corridor Multimodal resilient is the corridor to future mobility demands?

Transporta’rion and Land Use S’rudy is 3. Identificafion and Evaluation of Potential Strategies:

to develop near- and mid-term
recommendations that will help to
enhance mobility and.the travel
experience.along the corridor as
well as 1o enhance safety and
accessifor all modes of

transportation.

An initial set of recommendations was developed to
respond to near- and mid-term mobility challenges as well
as address community-identified transportation priorities.
Recommendations were vetted through a public process
and prioritized to identify what Vienna can do today and
what Vienna can prepare to do in the near future to create
a Maple Avenue corridor that operates reasonably for all
modes and that speaks to the needs, goals, and vision of
Vienna mobility.

ES-1
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Study Timeline

1 Evaluation of Existing
Transportation Conditions
— March 2019

Study Kick-Off
Study Area W alking Tour

April 2019

.....

e Town Council Work Session #1
2 Evaluation of Future
Transportation Conditions
l e Town Council Work Session #2
e Public Workshop #2
Potential Strategies
==  August 2019

e Public Workshop #1
June 2019

3 Identification and Evaluation of
e Town Council Work Sessio

September 2019
e Public Workshop
e Preliminary Recomm tions

November 2019
e Town Council ession #4
e Fina ommendations

A e ke 1S \1

Locationspecific comments from a community workshop

ES-2
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Several Town leadership briefings and community engagement opportunities were built intothe study process. These engagement
opportunities consisted of a walking tour to better understand, feel, and experience the corridor; joint:w.ork sessions with the Town
Council and the Transportation Safety Commission; and presentations and hands-on workshops with the community. These
engagements were strategically timed to coincide with key study phases or critical decision points in the study.

The community engagement process was oriented around collaboration with theVienna community to understand, contextuadlize,
and prioritize the key challenges and potential improvements for mobility within the Maple Avenue corridor. High-level community
priorities that were identified at the onset of the study and that were reinforced throughthe community engagement process are
provided below.

Top-Ranked Priorities Other Priorities

e Improve Signal Timing

e Trail Enhancements

e Bikeshare Stations

e Faster and More Reliable Bus Service

On-Street Bicycle Facilities * More Frequent Bus Service
Curbspace Management

Traffic Calming
Driveway Management

Fill Existing Sidewalk Gaps

Improve/ Enhance Street Crossings

D@ ®|@

Local Circulator Service

0
"
Q

Public Parking (On- or Off-Street)

()

Transportation investment activity

ES-3
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Hourly and Daily Traffic Patterns

Maple Avenue (VA 123) experiences significant traffic volumes
on typical weekdays given its local and regional prominence
within the Northern Virginia fransportation network. The conidor
has a “dual identity;” it functions as a local "main street”
providing access tfo
commercial, retail, and
entertainment uses that
front the Maple Avenue,
and it also functions as a
primary arterial,
connecting Fairfax and
parts south and west o
Tysons, and the greater
Northern  Virginia and
Washington DC region to 9
the north and east. This dudlity Peak direction backups along
creates notable  travel Maple Avenue
characteristics:

¢ Maple Avenue operates very directionally, dominated by
eastbound movements in the morning and. westbound
movements in the affernoon/evening

e There is littfle midday dropin traffic between morning (6:30-
9:30 AM) and afternoon commuter peak periods (4:00-7:00
PM) — traffic remains at consistent levels throughout the day.
This is likely due to Maple Avenue's function as a key local
commercial corridor that'serves the Vienna community all
day, andthe that Viennaisa destination and a place where
people want tobe throughout the day

e Weekend traffic is perceived as congested as weekday
traffic, again speaking to Vienna's attraction to visitors
(more activity at commercial driveways).

Despite the pressure of peak period traffic, the average daily
vehicular fraffic has reduced from a high'of just under 36,000
vehicles per day (vpd) in-2011 to just under 30,000 vpdin 2018.
Consideringjust weekday traffic, asimilar reductionis seen, from
under 39,000in 2011 to under 33,000 in 2018. These trends could
be the result of changes in car‘ownership, evolving attitudes
towards transit, modified regional commuting pattems,
fransportation demand management, increased e-commerce,
and capacity enhancements along major parallel routes.

Howrly (fop) and|/Annual Average Daily(AADT)/Weekday
[AAWDIT){bottom) Traffic Along Maple Avenue
3000 -

2500
2000 -
1500
1000
500
0

Vehicles

[}

o
<
o
S

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

04:00

Vehicles

e AADT === AAWDT
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Vehicle Operations

Vehicle operations are described using level of service (LOS),
which is defined in the Highway Capacity Manual as a
quantitative stratification of a specific performance measure
representing quality of service or how well a transportafion
facility operates from a traveler’s perspective. LOS is graded A
(best) to F (worst) and is a typical measure that best describes
roadway operations, reflects travelers’ perspectives, and is
useful to roadway operating agencies in identifying areas of
concern.

Different factors influence the perception and reality of a
facility’s quality. Withrespect to vehicular travel, some of these
factors include: travel time, speed, delay, number of stops,
maneuverability, comfort, convenience, safety, user costs, and

accessibility. m‘
ove
G

LOS C

e Stable flow

e Reasonable
speeds

* Restricted
maneuyverability

G

o)
LOS B

» Stable flow

* Reasonable
speeds

* Low to moderate
traffic

. Fovoroble
progression

* Free flow

e Desired speeds
* Low traffic

* High

maneuv erability
* Exceptional

progression * Moderate

* No delay * Minimal delay progression

e Volume-to- * v/c<1.0 * Some stops at
Capacity Ratio intersections
(v/c)<1.0 * Some delays

e v/c<1.0

G

e Occasinally less

* Reduced speeds
 Restricted

¢ Moderate traffic  Higher traffic

* Moderate delays
ev/c<1.0

For the purposes of this study, the primary performance
measures used to indicate quality of service along the Maple
Avenue corridor consisted of vehicle delay at signalized and
unsignalized intersections and fravel speeds along the arterial.
Additional measures such as queuing and crash history provide
context for how well the roadisperforming at specific times or
at specific locations. While the Town of Vienna does not
maintain aLOS standard, intersection LOS D during the peak
hour of traffic is a typical target for most suburban/uroan areas
inNorthern Virginia. LOS D indicates thatroads andintersections
arefunctioning within quality and service that is tolerable to
most users during peak times and that roads are not overbuilt
such that they.are providing capacity in excess of what may be

needed during off-peak times.

=
G G

GEn Gy G

G
G G G oy

o)
G

-
O

* Unstable flow

* Low speeds

* High congestion
* Very low
maneuv erability
* Siginficant traffic

e Unstable flow
* Reduced speeds

* Llow
maneuverability

* Significant traffic
just at point of

than stable flow

maneuyverability

* Reduced capacity * Poor progression
progression * Unfavorable * Intolerable

* More stops at progression delays
intersections * Frequent stopsat Significant

intersections and
queuing that fails
to clear cyckle

* Significant delays
ev/c=1.0

queuing that fails
to clear cycle

e v/c>1.0; Over
capacity
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During the commuter peak hour, most signalized intersections
are operating at LOS D or better during the AM and PM peak
hours. Maple Avenue is congested but not beyond levels that
are expected for the volume of traffic, required pedestrian
crossing times, and number of travel lanes. Left turn movements
at certain intersections operate with LOS E or F due to significant
left furn volumes and a heavy opposing traffic flow that makes
finding a gap in ftraffic difficult. This results in queuing and
congestion that may spill back beyond the available storage
length of turn lanes during the peak hour.

Quality and service at unsignalized intersections is indicated by
how easy or difficult it is to turninto and out of a side street. Not
surprisingly, many of these movements are operating af LOS E or
F. During the peak hour, the amount and directionality of east=
to-west and west-to-east traffic leaves few gaps for vehides to
turn into or out of the unsignalized side streets. While not
specificallymeasured in this analysis, thisdifficultyis also echoed
at the over 100 commercial entrances that are located along
Maple Avenue. Not onlyis it a challenge to turn into or out of
these commercial entrances, but these movements cause
delay, congestion, and safety conflicts (even with the presence
of the two way left turn lane). These challenges and delays are
not unexpected at side streets and.driveways along a busy
arterial, which operates to prioritize the progression of vehicles
along the major street over the minor street or driveways.

An arterial’s qualityis also indicated by how well travelers are
able to progress along the corridor at.the expected speeds
given the distance between signalized intersections, signal
fiming, and amount of fraffic. During the peak hour, Maple
Avenue functionswith arterial LOS D based on modeled speeds
and with fravel times.of 8 to 12 minutes along the corridor in the
peak direction.

I Multimodal Transportation and Land Use Study
S

% & (=

Commuter Peak hour travel conditions are as follows:
Signalized Intersections with Overall LOSE or F

¢ Maple Avenue dnd Nutley Street
e Nufley Street and Courthouse Road
Unsignalized Intersections with LOS E or F Side Street Approach

¢ MapleAv.enue and James Madison Drive
¢ Maple Avenue and Pleasant Street
e Church Street and Lawyers Road
¢  Church Street/and Mill Street
e Church Street and Park Street
Signalized Intersections with Left Turn Queues Exceeding Storage
. Maple Avenue and Nutley Street
e Maple Avenue and Courhouse Road/Lawyers Road
e Maple Avenue and Center Street
e MapleAvenue and Park Street
e MapleAvenue and Glyndon Street
e Maple Avenue and Beluah Road
e Maple Avenue and East Street
e MapleAvenue and Follin Lane
e Nutley Street and Courthouse Road

Signalized Intersections with East-West Through Queues Exceeding
Block Length or Blocking Turn Lanes

e Maple Avenue and Nutley Street

¢ Maple Avenue and Courhouse Road/Lawyers Road
¢ Maple Avenue and Center Street

e MapleAvenue and Park Street

e MapleAvenue and Glyndon Street

e Maple Avenue and Branch Road

e Maple Avenue and Beluah Road

¢ MapleAvenue and East Street

e MapleAvenue and Follin Lane

e Nutley Street and Courthouse Road

ES-6
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Multimodal Travel Conditions

Driving is not the exclusive way to get around the Town of Mople Avenue C(OSSII’)Q
Vienna, and, increasingly, it is not the way that residents and SN R o ;
visitors are choosing to engage with and enjoy the town.
Fortunately, Vienna has developed multimodal networks that
offer travel choice and opyportunities for pedestrians, bicyclists,
and fransit riders.

There are 81 miles of sidewalk in Vienna that connect residential
neighborhoods with scenic open spaces and with the suburban
commercialMaple Avenue corridor. The pedestrian experience
is enhanced by marked crosswalks, ADA compliant
infrastructure, and pedestrian signals.

The Washington and Old Dominion (W&OD) Trail is a unique
feature in Town of Vienna with major street crossings at Park
Street, Maple Avenue, Church Street, and Ayr Hill Road. The trail
attracts significant pedestrian and bicycle volumes during
weekdays and the weekend. An important aspect of this study
was considering how trail users, both pedestrians and bicyclists,
interact with the Town at oralong Maple Avenue.

W&OD Trail Users
3,000 \ 4 G
2,500 4

2,000 ) 4

1,500

Trail Users

1,000

500

0 Street view of W&OD Trail Crossings

Typical Weekday Typical Friday  Typical Saturday
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The bicycle network is less developed than the pedestrian
network. There is a lack of signed and marked bicycle routes
and lanes in the Town of Vienna. The Maple Avenue corridor
itself is a significant barrier to bicycling due to the heavy
vehicular traffic. The sidewalk network along Maple Avenue is
also not necessarily wide enough to comfortably support
bicycles and pedestrians sharing the space. Despite this, the
majority of streets within the Town of Vienna are rafted as
comfortable orbetter forthose who choose to cyclein the Town
due to the lower speed limits and lower traffic volumes for the

streets off Maple Avenue.

- CHOOSE YOUR RQUTE -~

For Beginners and Families Suitable for Most Adults For
censoasansansaett teriiisanisennses By e Experienced
' ' Cyclists
Primary Secondary Most Somewhat Less Use with

Trail Trail Comfortable Comfortable Comfortable Caution

Bicycle rider adjacent fo'the busy Maple Avenue corridor and
Fairfax County Bicycle comfort rating scale

The transit networkincludes §
weekday and weekend
bus service operated. by #ik
Fairfox Connector./ The [}
routes serve the Town.and
connect between the !
Vienna and Tysons
Metrorail Stations. <Most
Fairfax Connectorroutesin
the study area run only on =
weekdays, with 30 to 40 §=
minutes [between buses.
Bus stops along Maple
Avenue | aré consistently
spaced every one to two |
blocks. Transit frequencies,
while appropriate when
considering the traffic and :
distance the routes travel, Buys stop Iocking shelter or
do not specifically align designated waiting area outside
with local destination fnpS of the pedesfrian pofh

along the corridor. There is

also a lack of feeder service to bring people between the
residential neighborhoods and the corridor. Nearly half the bus
stops along the corridor lack shelters, benches, adequate
lighting, or ADA compliant areas to wait for, get on, or get off
the bus.

With respect to the multimodal focus of this study, it was integral
to understands the tradeoffs and balance between mobility
options. It was also recognized that not all mobility options may
be ableto comfortable fit within the Maple Avenueright of way;
assuch part of this studyw as understanding andidentifying how
all modes could be accommodated and supported from a

Complete Corridors approach.

ES-8
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Safety and Crashes Maple Avenue CrashiMap
With the many ways of traveling around, along, k3 LoiE o @
and across Maple Avenue, safety was a critical / S 2 i 2\E <
. . o | =
concern expressed by the community - g‘.a’ & £2 18 2’5, l
particularly the interaction between vehicles and g g K B ’Church Street 2
the other travel modes. This study reviewed a 3- E&’f & A t
year history of reported crashes. During that time, g "Ma g ; R g o
there were a total of 434 reported crashes within —"""‘"" B3 ‘E‘{" - o Pag 3
. . -~ (=] P h F
the studyarealimits. Most of the crashes occured LE ’g}é‘é §'§ G 1 \\ ' Pine'street g
during the daylight hours and during the peck |3 86 | (%5 Jlocushsteet i i locuststeet o
. . @ 3 iy B - A @ Hine Street
periods of travel. Crashes were influence by Zg,= <o = 10 \ 2 l_ z S .
congestion, significant traffic volumes, and g o o 2 NI e | 3e-|%
unsignalized driveways. o S\ R P Y% e B 2 &5
LT 0 % = o [1] o 3
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37 involved pedestrians -l 3 \NK S
o v E ~ A

189 occurred on weekends Maple Avenue Crash Type

349, resulted in injuries

= Angle
3 67 occurred mid-block, outside the = Rear End
© influence area of anintersection = Side-Swipe
Fixed Object

42, occurred during the off-peakperiod « Peciestion/Bicycle

= Other
® Head On

75% occurred during daylight

829, occurred on weekdays

839, occurred during clear weather
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General Transportation Challenges

Established, Auto-Oriented

Corfeer Narrow Sidewalks

Dualldentity:
"Main Street" versus Arterial

Interactions Between
Pedestrians and Vehicles

Signal Timing Lack of Dedicated, Signed,

or Marked Bicycle Facilities

Low Transit Service
Frequency Relative to Local
Trip Destinations

Numerous Full Access
Commercial Entrances

Numerous, Unconnected Surface
Parking Lots

Discontinuous Parallel Street
Network South of Maple Avenue
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A future development scenario was evaluated to assess how
resilient the Maple Avenue corridor was to changes inland use,
density, peak and daily traffic, and multimodal tfravel pattems.

The development scenario included:

e Three approved projectsto be completed under Maple
Avenue Commercial (MAC) zoning

e One proposed project under review for MAC zoning

e Four possible future developments on which public
discussion has taken place

e Five potential development sites greater than 1 acre with
buildings built more than 50 years ago and not recently
renovated

It is noted that outside of the three approved projects, the
remaining developments are speculative. The intent of
developing a future development scenario was to anticipate
the additional challenges that the Maple Avenue corridorwil
face with a change in land use that could reasonably occur
within the next 10 years. In total, the development scenario
considered a future where the corridor was redeveloped to
include:

e Nearly 1,100 more dwelling units

e More than 267,000 square feet of commercial uses

e Aredevelopedlibrary with 250-space parking garage
e Anadditional 60-space semi-public parking garage

Some of these developments would replace vacant or
underperforming existing uses and.others would be a modem
redevelopment of existing properties. This development
scenario assumed<a mixed-use future, where parcels are
developed toinclude bothresidential and commercial uses. A
potential benefit of mixed-use scenarios is the ability to fulfil
one'sdailytripneedswithout gettingin acar (i.e.aresident that

] 2 1U€E I Multimodal Transportation and Land Use Study
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lives above or adjacent to refail ora restaurant has a greater
ability to walk or bike to ‘those destinations, reducing the
anticipatedimpacts onthe localroad network).

Compared totoday, the development scenario willresultin only
an additional 784 net new ftrips during the AM peak hour and
only 500 net new ftrips during the PM peak hourmay be added
to some parts.of the Maple Avenue coridor. These trips will add
to the congestion and delays already experienced under
existing conditions and add to the challenges of turning into
and.out.of unsignalized intersections and driveways. However,
when dispersed.across the study area, the frips will notlead to
major trafficimpactsorlevel of service degradations that do not
align with the current travel conditions along Maple Avenue.

Maple Avenue as an arterial is largely expected to function
much the same withless than a five percent increase in peak
direction travel time anticipated in the future development
scenario (i.e. less than an additional 30 seconds from one end
of the corridor to the other end). Addressing the current
challenges on the corridor will directly respond to the needs of
today's road users and be a good launching point to
proactively address the changing fransportation future.

Signalized Intersections with Worse LOS Compared to Existing
Conditions

e MapleAvenue and Park Street
e MapleAvenue and Follin Lane

Unsignalized Intersections with Worse Side Street Approach LOS
Compared to Existing Conditions

¢ Maple Avenue and James Madison Drive
e MapleAvenue and Wade Hampton Drive
e Maple Avenue and Pleasant Street

e Maple Avenue and Berry Street

e Church Street and Lawyers Road

e Locust Street and Center Street
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The study developed a set of near- and mid-tem
recommendations to address current and future mobility
challenges along the  Maple  Avenue  corridor;
recommendations that touched all modes of tfransportation
and addressed current and future travel condition, travel
behaviors, and land use.

An initial big ideas process was used to develop concepts that
addressed the fransportation needs of the community — across
all modes of travel. Big ideas were distilled, with the help of the
community, info working concepfts that fit under key themes:

e More Travel Options

e Low Investment, High Impact

e Addressing Existing Challenges
e Completing the Network

The concepts were further refined, in collaboration with the
community and Town Council, and prioritzed as a set of study
recommendations:

Near-term recommendations were defined as those actions
that can be programmed, planned, and implemented within
five years and that are within the Town's purview with limited
outside support necessary. What can the Town do foday to allow
the Maple Avenue Corridor to better function for all who use it,
regardless of how they use it?

Mid-term recommendations were defined as those actions that
can be programmed, planned, and.implemented within five to
10 vyears. These actions' may need further study or
conceptualization and-may require or be enhanced through
partnerships and collaboration with other public or private
entities. What arethe projectsthatthe Town should planfor, now,
to respond to coming changes'in transportation, mobility, land

use, and userneeds?

R &5 &3

Long-term recommendations, while outside of the scope and
horizon of this study, were included o speak to key long-tem
needs that rose to the.attention of the study team and the
community. The projects included in'this category are more
tfransformative in nature and may require significant future
private land development, right-of-way acquisition, or further
study. The Town may seek to'pursue such actions in order to
further the positive momentum and synergy of transportation
and development in Vienna. What do we want Maple Avenue
tobe? Whataretheyvisions andthe goals of mobility and access
in the Town and how do we get there? How will Maple Avenue
support Vienna as a modern 21st century small town?

A full list of recommendations and descriptions within each of
these categories is included in Chapter 7. Top priority
recommendations, determined in collaboration with the
community and Town Council input, are listed below.

Top Priority Recommendations

Improve Washington & Old Dominion Trail Crossings
Implement Leading Pedestrian Intervals

Fill Sidewalk Gaps

Improve Intersection of Church Street and Mill Street
Implement Local Circulator Service

Improve the On-Street Bicycle Network

N o o~ D=

Pursue Town-Wide Planning Efforts

Bicycle Master Plan

Traffic Impact Analysis (TIA) Guidelines
Streetscape Master Plan and Design Guidelines
Parking Supply and Demand Study

O O O O
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1.Introduction

Maple Avenue is a vital transportation and commercial comidor
for the Town of Vienna and Northern Virginia. While functioning
as an established, automobile-oriented corridor, Maple Avenue

is best characterized by its dual identity.

For the region, Maple Avenue is a primary arterial that connects
suburban southern Fairfax County to the density and activity of
Tysons and beyond. It is classified by the Virginia Department of
Transportation (VDOT) as an urban “other principal arterial,” a
road classification that “serves the major activity centers of a
metropolitan area and the highest traffic volume corridors;
carry's a high proportion of urban travel on the minimum
amount of mileage; carries a significant amount of intra-areq
fravel; andserves demand between the central business district
and outlying residential areas.”

For the Town of Vienna, Maple Avenue is a main street; a place
where people want to visit, to walk, fo enjoy retail and
entertainment, and to accomplish their daily errands. It is also
the designated corridor where a potential for denser mixed-use
development has been specifically identified to further position
Vienna as a modern 21st century small town.

Despite this dual identity, the fact remains that Maple Avenue
serves on average 30,000 vehicles per day (33,000 vehicles per
weekday). In addition to residents and visitors, Maple Avenue
serves a significant amount of through fravelers who commute
to the east in the morning andreturn westin the evening, only

! Functional Classification Comprehensive Guide. VDOT. June 2014
2 Data and Analysis. for Vienna Transportation Planning Process. State Smart
TransportationInitiative.June 2017.

briefly or not at all stopping in Vienna (35 to 38 percent of daily
Maple Avenue traffic).2

The volume of traffic, combined with Maple Avenue's role as a
primary commuter route and thelimited right-of-way that is
used by two lanesin each direction plus a twowayleft turnlane,
contributes fo existing mobility challenges along this key
thoroughfare, challenges that affect the neighboring (and
neighborhood) streets in the vicinity of Maple Avenue.

Formotorists, Maple Avenue during the peak travel periods feels
at the point of congestion; it is difficult o drive from east to west
or west to east along Maple Avenue without experiencing stops
and delays. It is also challenging to aftempt to turninto or out of
the many commercial driveways that are along the corridor.

This vehicular congestion has negative impacts on other modes
of travel along and across Maple Avenue. Transit service is
subject to the same delays, stops, and congestion as the
passenger cars. The pedestrian and bicycle networks are also
challenged forspace within the limited right of way. With more
than 30,000 daily vehicles and most of the public right-of-way
devoted to vehicles, Maple Avenue can at times be a barmer fo
pedestrian and bicycle movements between the north and
south sections of Town. Pedestrian crossings, safest at signalized
intersections or designated pedestrian signals, are also subject
to delays due to intersection signal cycle lengths that prioritize
the need to process vehicles along a busy arterial. Comfort for
bicycle riders along Maple Avenue is reduced, due to high
traffic volumes, higher than compatible vehicle speeds, and the

lack of a defined (through signing or marking) bicycle network.
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These conditions set the context for a Maple Avenue that has
several existing challenges:

Established, auto-oriented cormidor

Narrow sidewalks

Dual identity — “Main Street” versus " Arterial”
Interactions between pedestrians and vehicles

Signal timing

Lack of dedicated, signed, or marked bicycle facilities
Numerous full access commercial entrances
Relatively low transit service for local destinations
Discontinuous parallel street network south of Maple
Avenue

e Numerous unconnected surface parking lots

Recognizing these challenges, the ability of Maple Avenue to
absorb and accommodate potential future growth intrafficis a
subject of concern for many residents.

This report is a Multimodal Transportation and Land Use Study of
the Maple Avenue corridor. It is a Multimodal Study in that it
identifies the currentandfuture challenges of mobility along the
corridor in all its forms and examines how-people interact with
the Maple Avenue corridor when driving; riding transit, walking,
and bicycling. It is a Land Use Study in that it discusses and
connects planned and potentialichanges in land use and
density along the corridor with the future mobility issues and

opportunities.

The core purpose of the Maple Avenue Corridor Multimodal
Transportation and Land Use Studyiis fo develop near- and mid-
term recommendations that will help to enhance mobility and
the travel experience along the corridor as well as to enhance

safety and access for allmodes.of fransportation.

Near-term recommendations are defined as those actions that
can be programmed, planned, and implemented within five
years and that are within-the Town’spurview with limited outside
support necessary.

Mid-term recommendations are defined as those actions that
can be programmed, planned; and implemented within five to
10 vyears. These actions many require further study,
conceptualization, or enhancement through partnerships and
collaboration with public or private entities.

Long-term recommendations, while outside of the scope and
horizon of this sfudy, are included to speak to key long-term
needs that rose to the attention of the study team and the
community.The projects included in this category are more
tfransformative in nature and may require significant future
private land development, right-of-way acquisition, or further
study. The Town may seek to pursue such actions in order to
further the positive momentum and synergy of fransportation
and developmentin Vienna.

It is the goal of this study to identify recommendations that
leverage the existing strengths of the corridor, address some of
the current and future challenges, andset the stage fora Maple
Avenue that works within the context of the broader economic,
mobility, and livability goals of the Town of Vienna. This report
discusses the background context and existing conditions of
mobility along the Maple Avenue conmidor, identifies changes to
the transportation conditions resulting from programmed
improvements and a future development scenario, and
infroduces potential recommendations fo enhance mobility in
Vienna for today and tomorrow’'s needs.

Recognizingthat the challenges and opportunities of The Maple
Avenue corridor extend beyond the physical limits of Maple
Avenue itself, a broader study area was identified, and includes
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Church Street, Courthouse Road, and Locust Street as and the
side streets that connect these roads to Maple Avenue.

Maple Avenue is classified as a principal arterial with a speed
limitof 25 miles perhour (mph)inthestudyarea. Based on VDOT
2018 Average Annual daily traffic counts (AADT), the road
serves 25,000 fo 30,000 vehicles per day (vpd), Monday to
Sunday, (west and east of Nutley Street, respectively) and
27,000 to 33,000 vpd on a typical weekday. Maple Avenue is
part of the National Highway System (NHS) of Virginia. The NHS
is defined by the United States Department of Transportation
(USDOT) as a system of roadways of significantimportance to
the economy, defense, and mobility of the United States. The
NHS designation helps identify high priority corridors of
national/regional importance, and direct funding where it is
most needed.?

Church Street is classified as a major collector with a 25-mph
speed limit. Based on VDOT 2018 AADT counts, the road:serves
4,900 to 5,900 vpd, Monday to Sunday, and 5,200 to 6,300 vpd
on a typical weekday. Othermajor collectors in the study area
include Park Street, Locust Street, Branch Street, Follin Laneg,
Echols Street, and East Street. The remaining streets in the study
area are local streets.

Courthouse Road is also a major collector, a road classification
which provides access and traffic circulation withinresidential
neighborhoods, commercial, and<industrial-areas; distributes
trips from the arterials through the aferementioned areas to their
ultimate destination; collects traffic from local streets, and
channel it fo the arterial system.2Based on VDOT 2018 AADT
counts, theroadserves 7,800 vipd, Monday to Sunday, and 8,300
vpd on a typical weekday.

3 Functional Classification Comprehensive Guide. VDOT. June 2014

Nutley Street is classified as aminor arterial, a road classification
which provides service for trips of moderate length at a lower
level of travel mobility than principal arterials; serves geographic
areas that are smaller than their.higher arterial counterparts;
inferconnects with principal arterials; and provides more land
access than principal arterials without penetrating identifiable
neighborhoods.2 The speed limit of Nutley Street is 35 mph inthe
study area.Based on'VDOT 2018 AADT counts, theroad serves
17,000 and 5,600 vppd, Monday to Sunday, (south and north of
Maple Avenue, respectively) and 18,000 and 6,000 vpd on a
typical weekday. Other minor arterials in the area include
Lawyers Road. Figure 1-1 depicts the study area, which includes
31 intersections:

1. Maple Avenue and James Madison Drive

2. Maple Avenue and Nutley Street

3. Maple Avenue and Wade Hampton Drive

4, Maple Avenue and Pleasant Street

5. ~Maple Avenue and Vienna Plaza HAWK Signal
6. Maple Avenue and Courthouse Road/Lawyers Road
7. Maple Avenue and Center Street

8. Maple Avenue and W&QOD Trail Crossing

9. Maple Avenue and Mill Street

10. Maple Avenue and Park Street

11. Maple Avenue and Glyndon Street

12. Maple Avenue and Branch Road

13. Maple Avenue and Beulah Road

14. Maple Avenue and Berry Street

15. Maple Avenue and E Street

16. Maple Avenue and FollinLane

17. Courthouse Road and Nutley Street

18. Church Street and Lawyers Road

19. Church Street and Center Street

20. Church Street and Dominion Street/W&OD Trail Crossing
21. Church Street and Mill Street

22. Church Street and Park Street

23. Church Street and Glyndon Street

24. Church Street and Beulah Street

OCOPONOOTAWN—O" & "t
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25. Church Street and East Street 31. Echols Street and Follin Lane
26. Locust Street and Courthouse Road . c .
27. Locust Street and Center Street An AADT Map is provide in Figure 1-2.
28. Locust Street and Park Street
29. Locust Street and Glyndon Street
30. Locust Street and Branch Road
Figure 1-1: Study Area
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Figure 1-2: Study Area Average Annual Daily Traffic
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The study area encircling Maple Avenue and Church Street
make up the areas designated as the Central Business District
(CBD) in Vienna. The CBD is made up of two commercidl
corridors:

The Church Street Commercial Corridor, between Lawyers Road
and Park Street, is one block off of and parallel to Maple
Avenue. Current uses are primarily specialty shops; office
buildings; a residential condominium complex; the historic
Freeman House; and a park area with the historic train station
and train caboose.

The Maple Avenue Commercial Corridor is designated as the
principal commercial coridorin Vienna, and provides access to
Tysons and the Washington, D.C. metropolitan area via Virginia
State Route 123. Commercial spaces along Maple Avenue,
from East Street to James Madison Drive, are diverse and
include a combination of new and old structures.

The Maple Avenue Commercial corridor is currently in
moratorium Maple Avenue Commercial (MAC) voluntary
zoning designation. More information about this zoning
designationis provided in Chapter 2.

Community characteristics shapes much of the current mobility
trendsinthe Townof Vienna.The total population, based on the
most recent 5-year American CommunitySurvey (2013-2017), is
16,474 people. As shown in Figure 1-3, Vienna's populationis
aging, and as this trend continues, the tfopics of mobility,
accessibility, and travel options become increasingly relevant.

Itis noted that existingbarriers totravel affect different members
of the community.in different ways and that different travel
modes are more.orless ofan option for differentmembers of the
community. This inturnimpacts the viability of using other travel

options outside of personal vehicles.

Figure 1-3: Age Distribution of ViennaResidents

80 years and over
70 fo 79 years

60 fo 69 years

50 to 5%9.years

40 to[49 years
30.to 39 years

20 fo 29 years

10 to 19 years
Under 10

-30% -20% -10% 0% 10%  20%  30%

H Percent Male Percent Female

Source: American Community Survey 2013-2017

Multimodal transportation in Vienna has room for growth.
According to recent data, most Vienna residents commute by
driving alone to work, as shown in Figure 1-4, which, combined
with through travels, adds to an already congested local
tfransportation network.

It is recognized that while not every vehicular trip can be
replaced with a trip via anothermode (i.e. waling, bicycling,
transit, etc) there are strategies that can be implemented to
increase the viability, accessibility, and attractiveness of other
means of fravel. There are also strategies to minimize the need
to travel during the peak periods of congestion.
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Figure 1-4: Vienna Residents Means of Transportation to Work

Drive Alone I /()%

Carmpool 9%
Metrorail 8%
Work at Home 7%
Walk = 3%
Bus 1 1%
Other 1 1%
Bicycle 1 1%

Source: American Community Survey 2013-2017

Vehicle ownership often has a critical role in an individual's
travel decisions. Opportunities to increase multimodal mobility
in Vienna can be found through targeting specific
demographics who have a higher need or desire fornon-single
occupancy vehicle travel. For example, over a third of two-
person, three-person, and four-person households have access
to one car or less, as shown in Figure 1-5. Ensuring viability of
other active transportation modes as opposed to driving alone
has the potential to convert typical+'9 to 5" workers to
multimodal and rideshare options (potentially freeing up the
single vehicle for other members of the household throughout

the day).

Another example that couldiinfluence increased mobility is
prioritizing active transportation options near rental housing
facilities. Figure 1-6 shows that renters are more likely to have
limited vehicle access than those in owner-occupied units, as
such promotion of active travel options could allow them to
make more informed decisions about the way they travel the
corridor.

Figure 1-5: Number of Vehicles pernHousehold Size in Vienna

79%
67% A
579 64%
38%
28% 29%
14%
6% 6% 5% 8%
. | - — |
1 Person 2 Person 3 Person 4 Person

B No Vehicle 1 Vehicle ™2+ Vehicles

Source: American Community Survey 2013-2017

Figure 1-6: Number of Vehicles per Home Ownershipin Vienna

78%
59%

36%
21%

5% 1%

Renter-Occupied Owner-Occupied

B No Vehicle 1 Vehicle B2+ Vehicles

Source: American Community Survey 2013-2017
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2.Background Context

There are manypast and current studies, projects, andplanning
efforts that consider the future of transportation andland use in
the Town of Vienna and the Northem Virginia region as awhole.
This chapter discusses those past and ongoing efforts and
describes how theyserve to contextuadlize the current conditions
and future of mobility and land use in the Town of Vienna.

Comprehensive Plan

The Town of Vienna adopted a comprehensive plan on May 23,
2016. The plan identified mobility strategies and objectives that
serve as important context for this study. Vienna's
comprehensive plan addressed the infrastructure of active
modes of transportation — namely, needed improvements to
bike routes and the public transit network as seen in Figure 2-1.
The comprehensive plan discussed room for mobility
improvements throughout the Town. Additionally, it presented
2014 crash data (Figure 2-2) and highlightedMaple Avenue as
an area of safety concerns.

According to the comprehensive plan, the Town of Vienna
holds the following mobility objectives for the future:

Improve bicycle connectivity andincrease ridership

e Encouraging alternative modes of transit

¢ Manage the parking supply by lowering demand and
limiting the expansion of surface parking areas

e Improve pedestrian-.connectivity and enhance pedestrian
access to Townamenities

e Manage impacts of increased traffic in neighlborhoods and
encourage street (re)Jdesignto accommodate allmodes

AnNA
D &=

e Eliminate fatalities from traffic crashes and reduce number
of crashes
e Explore public transit-opportunities

Indicators of plan’s implementation were to include
quantitative decrease in crashes and ftraffic delays and
increased number of ped/bike commuters and public fransit

options.

Figure 2-1: Comprehensive Plan Bike Routes and Transit
Network

EXISTING BIKE ROUTES A PUBLIC TRANSIT
Sources Town of Vienna, Fakfa: County '\ B Sources: Fairfax Courtty, WHATA.

Source: Town of Vienna Comprehensive Plan
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Figure 2-2: Comprehensive Plan Crash Map Figure 2-3: ViennaiPedestrian Master Plan

E&TOWN OF VIENNA

e Indicates Crash

MAP 2

Indicates Concentration of
Crashes

Vienna Area Schools
Existing Conditions

Existing Sidewalk m—

VES Walking Area Prepared 2012

Total Number of
Crashes

Crashes with Bicycles
Involved ¢
Crashes along Maple N,
Avenue 8

Crashes along Nutley
Street SW

Crashes along Park
Street SE

Number of Fatalities

Source: Town of Vienna, Virginia Department of Motor Vehicles

Pedestrian Master Plan

The PedestrianMaster Plan for the Town of Viennawas prepared
in September 2017. It discusses the Town's priorities, challenges
and a set of recommendations for facility, operational and
educationalimprovements, and made safe routes to school a
top priority. Figure 2-3 shows an example of a walking plan for
one of the town's elementary school in 2012. As shown, there is
a need to complete the existing pedestrian network throughout
Vienna to improve the walkability for users of all ages and
needs.
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Land Use and Zoning Table 2-1: MAC Zane Purpose andintent

Commercialland uses are dominant along both Maple Avenue
and Church Street, with varying degrees of intensity, size, and
mix of uses. In areas adjacent to, but just off of Maple Avenue,
townhouse and multi-family zones provide a transition between
the higher-density commercialand much lower-density areas of
single-family detached homes that make up most of land use in
the Town. This transition area serves as a buffer between
commercial activities and residential neighborhoods.

Maple Avenue Commercial Zoning

Through a multi-year process, a voluntary zoning district was
created forthe Maple Avenue Commercial (MAC) Corridor and
was adopted by the Town Councilin the fall of 2014. This zoning
district supported the development of pedestrian-friendly,
mixed-use buildings, including ground floor retail and office
space, with residential and other uses on upper floors. The
optional district, shown along with zoning in Figure 2-4, applied
to any of the commercially-zoned properties along Maple
Avenue between Vienna's western limits and East Street. The
zoning district offered incentives for mixed-use opportunities,
such as an increased building height and reduced parking
requirements. The MAC zone reinforcedMaple Avenue’s role
as the Town of Vienna's “Main Street.” The zone was intended
to ensure that development along the corridor promotes
Vienna's small-town charm and did not compromise the
character of residential neighborhoods adjacent to the
corridor. It encouraged a higher.quality hometown experience
for residents, visitors, and ‘businesses by implementing a
balanced, community-oriented, .collaborative approach to
redevelopment. More specificintfentions of the MAC zone are
listed in Table 2-1/1t is noted that the MAC Zoning went into
moratorium shortly before theinception of this study.

Encourage compact, pedestrian-criented development
along Maple Avenue that collectively accommodates
residents, visitors, and businesses

Encourage a pedestrian-friendly, human-scale design of
streets, buildings, and open spaces

Foster mixed-use.and destination-style retail
development along Maple Avenue

Promote a variety of housing options in the Town
Enhance the Town's economic vitality by promoting the
preservationand creation a variety of business
establishments, including restaurants, services, small and
locally-owned businesses, and other uses which
contribute to the vitality of Maple Avenue

Maintain and promote eclectic character and visual
interest of building design and site configuration by
encouraging a variety of building heights, density, and
building mass consistent with Vienna's small-tfown
character and compatible with surrounding residential
neighborhoods

Provide for a high quality of development along Maple
Avenue

Improve environmental quality and promote responsible
development practices along Maple Avenue
Encourage the creation of publicly-accessible
community gathering spaces, such as parks, plazas, and
other open spaces

Encourage the incorporation of art in sites and buildings
through a variety of design elements, natural features,
installations and displays in highly visible and publicly
accessible locations

Foster a built environment that is comfortable, safe,
accessible, barrier-free and convenient to residents and
visitors of all ages and abilities.

Source: Maple Avenue Commercial Zone Regulations
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Figure 2-4: Maple Avenue Zoning
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2.2 Fairfax County Initiatives

Fairfax County Comprehensive Plan

The Fairfax County comprehensive plan identifies specific
objectives within the Vienna planning district, focused near the
Vienna/Fairfax-GMU Metrorail station. Tysons also has a section
of the Fairfax County Comprehensive Plan, which thoroughly
diagnoses current transportation conditions and outlines
objectivesforthe future.StartinginVienna, just outside the study
area Old Courthouse Road has been identified as needing
safety enhancements, widen, and improvements. Interesting
the both the Fairfax County and Tysons Plan show widening for
Maple Avenue on either sides of the Town's borders.

2.3 VDOT and Other Initiatives

Transform 66

Transform 66 is a multimodal initiative along the Interstate 66 (I-
66) corridor that will provide travel improvements and new
opportunities, scheduled to be complete in December 2022
Vienna lies withinthe project area and will benefit from many
improvements through this initiative. The® improvements will
enhance safety and bring better connectivity to metrorail
stations and adjacent towns for all modes of tfravel.

New bike and pedestrian frails

Added HOV/HOT managed lanes along 1-66
Interchange improvements ./ added auxiliary lanes
Expanded park andride lots

Improved bus service and transit routes

Figure 2-5 depicts a‘concept of improvements near the Vienna
Metro Station.

&5 =5

Figure 2-5: Transform 6&improvements
. AT e 74
2 g

4
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I-66 Eastbound Widening

Inside the Beltway, the Transform 66 initiative will widen
eastboundsections ofl-66 by Fall of 2020. While this widening will
not-happen within Vienna fown limits, it may improve fravel
conditions along routes that could serve as a viable travel
alternative toMaple Avenue, creating travelimprovements and
impactsfor Vienna commuters and residents. Figure 2-6 below

shows the project limits for-66 widening.

Figure 2-6: I-66 Eastbound Widening
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Figure 3-1: Curb Ramp Types

3.Existing Conditions

3.1 Pedestrian Network

The Town of Vienna currently has about 81 miles of sidewalk, 16

Compliant. Curb Ramp

e Properslope
e Levellanding
e Tactile waming

miles (or 20 percent) of which are contained within the study panel
area. Sidewalk widths vary across the study area with most

ranging between four and six feet wide. Nearly all marked

pedestrian crossings within the study area are located at traffic Location:

signals. Pedestrian pushbuttons are installed at most signalized
intersections to call a dedicated crossing phase for pedestrians.

VE / Locust Street and Park
L ' 1 Street Roundabout
Non-Compliant Curb Ramp

Maple Avenue also has two pedestrian-activated HAWK (High-
Intensity Activated crossWalK) signals, one just west of Pleasant
Street and anotherat James Madison Drive. Athird HAWK signal
onMaple Avenuewest of Center Streetisincludedinthe Town's

e Steepslope
e Narrow ornon-level

Capital Improvement Plan(CIP). landing area
Nearly all pedestiian crossings along and across Maple Avenue * No ’rolchle waming
have curb ramps that are compliant with the Americans with pane
Disabilities Act (ADA) with wheelchair-accessible slopes, level 1 +

ocation:

landing areas, and tactile warning panels to help guide
pedestrians with visual impaiments. Other parallel local streefs
in the study area have more variable compliance of curb
ramps, such as Church Street and Locust Street, with certain
intersections and street crossings having ramps that lack some
of these accessibility features. Curbb ramptypes within the study
area are shown in Figure 3-1.

Maple Avenue
(since upgraded)

e Noramp present

Location:
Courthouse Road
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Figure 3-2: W&QD Trail Use
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Existing pedestrian-activated HAWK signal on Maple Avenue

The regional Washington and Old Dominion (W&OD) Trail
passes through the study area, providing a car-free, shared-
use pathway for pedestrians as well as bicyclists. The W&OD
Trail crosses Vienna streets at Park Street, Maple Avenue,
Church Street, and Ayr HillRoad, all.of which.are unsignalized
except for the Maple Avenue crossing (a full signalized
intersection). Each crossing of the W&QOD trail has different
treatments— Park Street and‘Ayr Hill Road with painted
crosswalk bars, Maple Avenue with concrete crossing, and
Church Street with brick-colored concrete crossing. Figure 3-2
shows typical trail use. Figure 3-3 shows the pedestrian network
within the study area. Figure 3-4 shows AM and PM peak hour
pedestrian traffic counts at study area intersections. It isnoted W&QOD Trail crossing at Maple Avenue
that countsshowmovement in crosswalks atf intersections.

3-2



o
Maple Avenue Corridor Multimodal Transportation and Land Use Study % @% L-g‘-:l

A A A AN

Figure 3-3: Existing Pedestrian Network

4 Ve &

eals iw

rs R
'4\8643 b PloF!]
W
: ’

5 i

Avenue g / |

Chureh Street
-

) dove‘ 1.
E&.’.’—-—*\Nm g__———-:—-_L"lJ‘-JF" ‘
! [
g // Mapile Avenue 7/ Ir K I] . |
4 L o 4 | ~ B R
;é' / ug"g 5 % g Il £ Pine Sireetl 0|
=5 525 ® 8 - /locustSteet _ t Street
& 3 S~ s _ [ Hine sireet
= ) 1=
2 e s/ g g A
] - £ 13 28
S \ " "2_ 18 3 o % q
) SN J U
< ol
./ r)\ &) 4 v N l
0 0125 025 0.5 Miles

Legend

Pedestrian Network

= Sidewalk
Crosswalk

= Asphalt Path

= Shared-Use Path

3-3



Figure 3-4: Pedestrian Traffic Counts
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Issues and Opportunities Assessment

There are several strengths fo Vienna's pedestrian experience in
the study area, which features a substantially complete
sidewalk network on main streets such as Maple Avenue and
Church Street. This sidewalk network also extends past these
main streets and into adjacent residential neighborhoods,
providing a pedestrian access and connectivity to and
between various neighborhoods. The presence of the W&OD
Trail is a significant regional feature that enhances and
promotes walking across the Town.

However, several challenges do exist within the Town’s
pedestrian network, including high traffic volumes, higher than
compatible traffic speeds, and certain segments of namrow,
constrained, or non-existent sidewalk. These challenges serve to
reduce the level of comfort that one may feel as a pedestrian.

Maple Avenue's key function as a commercial corridor, as
evident by the staggering amount of curb cuts and driveways —
approximately 111 -and numerous surface parking lots presents
conflicts between turning vehicles and pedestrians.
Additionally, while most blocks and crosswalksare consistently
spaced, longer blocks exist that may frustrate pedestrians
looking for safe and accessible pedestrian crossings from one
side of Maple Avenueto the other.Inthe study area; the longest
distance between marked pedestrian crossings is about 2,290
feet between Nutley Street and<the HAWK signal west of
Pleasant Street.

Turning vehicles at theintersection ofMaple Avenue and Nutley
Street

Observed challenges in the pedestrion network include:

High traffic volumes and speeds

Narrow sidewalk widths

Sidewalk obstructions

Uneven sidewalk surfaces

Limited landscaping buffer / furnishing zones to separate
pedestrians and moyving traffic
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The existing bicycle network was reviewed in context with
existing mapping and resources that have been prepared by
Fairfax County. The Fairfax County Bike Map# features a tiered
comfort rating that is applied to streets within the County,
including the Town of Vienna. Comfort ratings within the study
area are shown in Figure 3-5.

While it is legal foride bicycles on most streets in Fairfax County,
with the exception of roadways with signed prohibitions or
limited-access highways, the level of comfort can vary as a
result of traffic volume and speed, presence or lack of
dedicated bicycle lanes, and street width. A description of
comfort ratings and applicable streets in Vienna is provided
below.

Most Comfortable

Quiet neighborhood streets, such as Center Street, Mill Street,
and East Street, are shown in green. Streets of this nature are
considered to bethe most comfortable placesto cycle and are

generally suitable for users of allages and akilifies.

The W&OD Trail, shown in purple, provides the highest level of
comfort for cyclists due to being paved and entirely separated
and protected from motor vehicle traffic.

Somewhat Comfortable

Routesshownin blue are considered tolbe comfortable for most
adults, buthigher traffic volumes make these streetsless suitable
for unaccompanied young' children.and less experienced
cyclists. Some of these streets, such as Courthouse Road, have

4 Fairfax County Bicycle Map.
https://wwwifairfaxcounty.gov/iransportation/bike /map

marked shoulders that provide a de-facto dedicated space to
cycle. Other streets, such as Church Street, have curbside
parking lanes and no.-dedicated space fo cycle. These
conditionsrequire motorists andcyclists to share lanes and to be
cautious of conflicting maneuvers such as passing, pullingin to
and out of parking spaces, opening car doors info the travel
lane, and tuming form a shared lane.

Less Comfortable

On streetsshown in orange, more experienced cyclists should
still feel'comfortable, but cyclists can expect to inferact with
vehicle traffic thatis faster andin greatervolume. Manyofthese
streets, such as Park Street and Lawyers Road, experience
greater levels of congestion during peak hours, but experience
lower traffic volumes at other times. As such comfort level on
these streets may change over the course of the day.

Usewith Caution

Streets shown in grey, such as Maple Avenue and Nutley Street,
are arterials that are wider, consist of multiple lanes, and
experience significant vehicle volumes or speeds.

Maple Avenue, due to its dual function as a local main street
and a regional arterial, and lack of bicycle facilities is not a
comfortable street for cycling. However, adjacent streets
parallel to Maple Avenue are considered ‘“Somewhat
Comfortable” for cycling and present more appealing east-to-
west routes as an alternative to Maple Avenue.

Figure 3-6 shows AM and PM peak hour bicycle traffic counts af
study area intersections. It is noted that the counts show on-
street bike movements. Bikes on the sidewalk or using the
crosswalk were counted as pedestrians.
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Figure 3-5: Existing Bicycle Network
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Figure 3-6: Bicycle Traffic Counts
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Issues and Opportunities Assessment

Strengths of the bicycle networkin the study area include the
presence of the W&OD Trail, as well as lower traffic volumes and
speeds on residential streets adjacent and parallel o Maple
Avenue and Church Street.,

Challenges to the bicycle network include the lack of on-street
bicycle facilities and, much like the pedestrian network, the
significant number of curb cuts and driveways to commercial
parking lots. Additiondlly, the Maple Avenue itself and ifs
significant amount of vehicle traffic is a physical barrier to biking
in Vienna and getting between the north and south sections of
the Town.

On-street bike paiking corral on Church Street provides parking
for up to eight bikes.in placeofone vehicle



The public fransit network in the study area consists of Fairfax
Connector bus service and is shownin Figure 3-7. Most Fairfax
Connector routes in the study area run only on weekdays every
30 fo 40 minutes, with connections to and between Metrorail
stations and otherregional destinations. Bus stops along Maple
Avenue are consistently spaced every one-tfo-two blocks. A
new Fairfax Connector route — Route 467 between Dunn Loring

and Tysons — started service on March 30, 2019.

Fairfax Connector

Fairfax Connectoris the largest local bus system in Northem
Virginia with multiple routes thatf serve Vienna. Sixroutes run by
Fairfax Connector serve the study area:

Route 432: Old Courthouse — Beulah

Route 461: Flint Hill- Vienna

Route 462: Dunn Loring —Navy Federal - Tysons
Route 463: Maple Avenue — Vienna

Route 466: Vienna— Oakton

e Route 467: Dunn Loring — Navy Federal - Tysons

Most Fairfax Connectorroutesw erereconfiguredin conjunction
with the opening of Phase 1 of the Metrorail Silver Line. Route
432 was created to provide service to'the Silver Line for an area
that had previouslylackedbusservice, Routes 462 and 463 were
rerouted/extended to Tysons Corner, . and Route 461 was
created so that segments that lost service as part of the
rerouted Route 463 would continue to be served. Route 466 is
the former Metrobus 2W, which was taken over by Fairfax
Connector in 2009 but.did not change during the Silver Line
restructuring.

e IT1dor Multimodal Transportation and Land Use Study
AT HIEEBETETEEUBBUIUIUuH’tHHiTRITTTITIT({Y
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Metrobus

Metrobus, aservice of the WashingtonMetropolitan Area Transit
Authority (WMATA), runs routes in. DC, Maryland, and Virginia.
No Metrobus routes run within the study area boundaries, but
existing Fairfax Connector bus service may be used to connect

to Metrobus service at nearby Metrorail stations.

Metrorail

Metrorail, aservice of WMATA, provides heavy rail service in the
Washington DC metro region. There are no Metrorail stations
within the study area or town boundaries, but several Metrorail

stations exist just outside Vienna town limits. These include:

e Vienna/Fairfax-GMU (Orange Line)
e < Dunn Loring-Merrifield  (Orange Line)
e Spring Hill (Silver Line)
e Greensboro (Silver Line)
e Tysons Corner (Silver Line)
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Figure 3-7: Existing Transit Network
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Issues and Opportunities Assessment

Strengths of the fransit network in the study area fie in to
strengths of the pedestrian network, such as evenly spaced bus
stops that are well-connected to sidewalks along Maple
Avenue. Several bus stops along Maple Avenue are fitted with
passenger facilities such as shelters, seating, and bike racks.

5 AN e Sy - A\T=

Many bus stops along Maple Avenuefedature shelters, seating,
and are well-connected to the sidewdlk nefwork.

Fairfax Connector offers additional customer information like
real-time GPS tracking of buses, a'useful trip planning tool for

riders o make the transit trip more accessible and reliable.

Challenges to the fransit network include what could be
considered lower than desired service frequencies to servelocal
destination trips, especially during the midday hours and on

weekends, as well as the lack of local bus service that is
intended for non-peak travel between Metrorail stations. Routes
463 and 467 provide seven-day service, while Routes 432, 461,
462, and 466 provide only weekday service, heavily peak
period-oriented.

While passenger features like shelters and seating can be found
in the corridor, nearly.half of the bus stops in the corridorlack
such amenifies. Several bus stops also lack accessible boarding
areas between the sidewalk and the curbb and may not comply
with.the Americans with Disabilities Act (ADA) and further may
prevent persons. with disabilities from comfortably or easily
utilizing the transit system.

A bus stop on
Maple Avenue
that lacks an
accessible |
boarding area
between the
sidewalk and the

curb
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Despite the pressure of peak period traffic, the average daily
(AADT) and weekday (AAWDT) vehicular traffic has reduced
from 2011 to 2018 (see Figure 3-8). These trends could be the
result of changesin car ownership, evolving attitudes towards
transit, modified regional commuting patterns, fransportation
demand management, e-commerce, and capacity
enhancements along major paradllel routes.
Figure 3-8: Hourly (top) and Daily/Weekday (bottom) Traffic

Along Maple Avenue
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Based on counts collected in February 2018, a weekday daily
traffic volume of 33,182 vehicles along Maple Avenue was
observed. This aligns with the VDOT data. Before 12:00 PM, there
is a 62 to 38 percent split of eastbound/westbound fraffic. After
12.00 PM, there is a 42 ..to 58 percent split of
eastbound/westbound trafficsDuring the day, there is a near
even split of directional fravel, with 16,202 total eastlbound
tfravelers and 16,980 total westbound travelers.

91 percent of fraffic along Maple Avenue is made up of
passenger cars. Most vehicles are fraveling in compliance with
the posted speed limit; 57 percent are traveling at speeds less
than 25 mph and less than 17 percent of vehicles are traveling
at speeds higher than 30 mph.

There was a weekday daily traffic volume of 7,900 vehicles
observed along Church Street. Before 12:00 PM, thereis a 63 to
37 percent split of eastbound/westbound fraffic. After-noon,
thereis a 43 to 57 percent split of eastbound/westbound traffic.
Directionality on Church Street closely mirrors Maple Avenue. 87
percent of traffic along Church Street are passenger cars. Most
vehicles are travelingin compliance with the posted speed imit;
95 percent are traveling at speeds less than 25 mph and less
than 1 percent of vehicles traveled at speeds higher than 30
mph.

Analysis Approach

Lane designations at each study are network are shown in
Figure 3-9. Peak Hour Traffic volumes are shownin Figure 3-10.
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Figure 3-9: Existing Lane Designations

@ @ @ @ ® Xz @

+ = NNE= 4| . k= IRk ANE=
|Maple Ave W Maple Ave W Maple Ave W Maple Ave W i Maple Ave W [Maple Ave W | _ lILMamleAveW

. 4? 4z —4 4? — | _+ 3 'f' 4 B T.. 4 |y

— | = — [@ — |5 - |z — = — Y — g‘lT”
73 =g s v F | v

. = k= SINES N AL + | £

|Maple Ave E Maple Ave E 3 Maple Ave E ¥ Maple Ave E i Maple Ave E L2 Maple Ave E \a Maple Ave E \a
= alis =4 & lig =4 )y =4 =

: T T i = = [+ =gt
& 2] S = >
§ = = S § < S
= o 0 g =

\4 © A4

Dominion Rd

4 % L
4L |E el E | 4L E dka SR R £ 4|+
| Maple Ave E Maple Ave E Courthouse Rd Church Street Church Street [Church Street Church Street
4 - &
=1l = | Ir = (B | R + E 4 + |+ + |
o 2 2 E 8 B

3 ® ® &
+ + & b 4

Church Street Church Street Church Street Church Street Locust Street Locust Street

+ + + 1 +

“+

1+

Pl

Locust Street

i 8

|+
=+ |
o+

E Street
—%
—

Park St NE
Glyndon St NE
Beulah Road
Courthouse Rd.
Center Street
Park Street

6 LEGEND
<+> ‘&’ ‘1_ ~£> Lane Designation

Locust Street Locust Street Echols Street

+ y (Al =

“+

o
5

Glyndon Street
Branch Street
Follin Lane

3-14



. o
Maple Avenue Corridor Multimodal Transportation and Land Use Study @%

A A A AN

Figure 3-10: Existing Peak Hour Traffic Volumes
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The balanced AM and PM peak hour traffic data was analyzed
using Synchro 10. This tool is based on the Highway Capadity
Manual (HCM) methodology. It considers aggregated fraffic
stream characteristics such as speed, flow, and density to

evaluate roadway conditions using performance measures
defined in the HCM.

The HCM defines capacity as the maximum number of vehicles
that can pass over aroad segment or through an infersection
within a fixed-time duration. Operational conditions are
described by a level of service (LOS), which is a qualitative
measure that describes the operational conditions of an
intersection orstreet and is an indicator of motorist perceptions
within a traffic stream. The HCM defines six levels of service, LOS
A through F, with A as the best and F the worst. Table 3-1 shows
the level of service delay per vehicle for signalized and
unsignalized intersections.

Bicycle and pedestrian volumes were incorporated into the
intersection analyses and transit vehicles were included as part
of the heavy vehicle inputs.

Overall intersection delay and LOS .results for signalized
intersections are shown in Table 3-2. Overall intersection delay
and LOS results for unsignalized intersections are shownin Table
3-3. Synchro output reports for intersection delay, LOS, and
queuing by movement are provided in Appendix B. Synchro
analysis shows that of the 14 signalized study intersections, 12
intersections operate with overallLOS D or better during both
the AM and PM peak hours. Synchro analysis shows that of the
17 unsignalized study intersections, 8 intersections operate with
side street approach LOS E or F during either the AM and PM
peak hours:

- Multimodal Transportation and Land Use Study
Y

O
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Table 3-1: Intersection Capacity Level of Service and
Ranges of Delay

Tl
<10 <10 Free Flow
p >10-20 >10-15 Stable Flow (slight delays)
' Stable Flow (acceptable
. >20-35 >15-25
delays)
S5 55 > 05 _35 Approaching Unstable Flow
’ (tolerable delays)
v Unstable Flow (infolerable
> 55-80 > 35 -50
" delay)
Forced Flow (congested
> 80 > 50 .
and queues fail to clear)

Source: Highway Capacity Manual

Additionally, 95th Percentile Queues were obtained from
Synchro and Table 3-4 shows the turning movements that
exceed the available storage length. Table 3-5 shows the
through movements with queues that exceed adjacent tum
bays and therefore block access to turn lanes. Additionally, if a
through movement queue exceed the available block length,
the value is shown inred.
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Table 3-2: AM and PM Peak Hour Intersection Delay (seconds Table 3-3: AM and PM Peq
per vehicle) and Level of Service Delay (seconds per v

Intersectio

Intersection

1. Maple Avenue and Jame E (35.9) B (14.9)
2. Maple Avenue and Nutley Street E (62.6) E (62.3) Madison Drive SB F (105.5) E (36.3)
: 3. MapleAvenue andWade C (19.9) C (23.1)
4.Map[e Avenue and Vienna Plaza N/A N/A Hampton Drive B (12.8) c(17.7)
2"’\‘;\"‘ sl":" o 5. Mapi- Avenve ¢ d F (132.2) F (94.8)
- Maple Avenue and Courthouse D (42.8) C (30.9) leasanbstraet D (31.5) E (36.8)
Road/Lawyers Road . .
9. Maple Averuc and Mil A (0) A(0)
7. Maple Avenue and Center Street C (25) D (39.2) Street B (12.1) B (14.2)
8. Maple Avenue and W&OD Trail N/A N/A 14. Maple Avenue and Ber C (23) B (13)
Crossing Streel A (0) B (10.7)
10. Maple Avenue and Park Street D (38.3) C (33.7) 18. Church Street and E (47.5) D (28.8)
TP AlcT Lawyers Road D (25.1) F(55.2)
-vViaple Avenue and Glyndon 19. Church Street and Center
Street Alfe:7] B (16.3)) S c(17.1) D (26.6)
12. Maple Avenue and Branch Road  [WANR)] 32.5( 20. Church Street and
Dominion Road/W&OD Trail N/A B (12.9) C (16.7)
13. Maple Avenue and Beulah Road B (17.2) 34.6 (C) Crossing

21. Church Street and Mill
15. Maple Avenue and E Street D (38.4) 11.8 (B) Street 2274 iz

22. Church Street and Park
16. Maple Avenue and Follin Lane C (34.1) C (22.8) F(54.9) F(57.8)
23. Church Street and
17. Courthouse Road and Nutle
Street / 2.6) Glyndon Street 2 lez) Ce-e)
25. Church Street and E Street C(15.3) C (18.4)
24. Church Street and Beulah Street . B (18.1) 26. Locust Street and I B (12.8) C(153)
. Courthouse Road ’ ’
31. Echols Street and Follin Lane B (18) 27. Locust Street and Center EB B (13.8) D (26.3)
*Delay and LOS result are ba elays at signalized Street w8 A(0) A(0)
intersections. These results m t the full impacts of b L R T G overall XY B (12.3)

. . . . Street
downstream congestie ing which prevents vehicels 29. Locust Street and
om clearing inter: le cycle. Glyndon Street

30. Locust Street and Branch Overall A(9.5) B (14.7)
Road
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Table 3-4: AM and PM Peak 95th Percentile Queue Lengths Table 3-5: AM and PM Pecak@ PercentileQueue Lengths
that Exceed Storage Length that Block Turn Lane an cedBlock Length
Existing Block | Existing Queues
: Storage i
Intersection Lane J ISISECHon length | AM | PM |
560 #675 366
2. Maple Avenue and Nutley 700 211 463
2. Maple Avenue and street 550 251 #409
Nutley Street
- W 420 #483 #407
| EBT  [RNEN) 456 286
6. Maple Avenue 6. Maple Avenve Courthouse | WBT | 730 313 237
Courthouse Road/Lawyersikoad 800 #475 #488
Road/Lawyers Road 190 294 #528
b 890 m573 266
7. Maple Avenue and 7.Maple Av2nue cnd Center | _WBT _|BRRA00 106 218
Center Street Street 670 167 #366
10. Maple Avenue and 350 266 #392
Park Street EBT 930 741 395
11. Maple Avenue and 10. Maple Avenue and Park WBT 720 316 779
Glyndon NBL Strect B 540 144 379
13. Maple Avenue and _ 450 168 #372
Beulah Road B 720 777 240
11. Maple Avenue and | WBT [N 42 374
15. Maple Avenue and E
street SBL Glyndon [ NBT ) 60 182
S 460 58 223
16. Maple Avenue and
Follin Lc?ne 12. Maple Avenue and Branch 810 62 386
17. Courthouse Road LCEC] 360 215 355
13. Maple Avenue and Beulah 360 45 182
and Nutley Street b T = o
450 #903 78
15. Maple Avenue and E Street 940 203 m530
440 54 158
16. Maple Avenue and Follin 460 m#460 247
Lane 430 68 286
360 309 220
17. Courthouse Road and WBT 670 93 338
Nutley Street | NBT | 720 511 537
| SBT [T m162 383
31. Echols Street and Follin 240 89 #542
Lane 230 47 322
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Capacity Considerations

One of the most asked questions during this study was whether
or not Maple Avenue is at capacity, i.e. whether or not Maple
Avenue has reached a point of where there are too many
vehicles for the road to “function propery.” This is no simple
answer to this question, as there are many factors that affect
roadwaycapacityand manyways to define capacityitself. This
section of the report will attempt to explain the concept of
capacity and provide a planning level answer for this question,
one that will allow Vienna to make strategic decision about
how, when, and where to focus transportationinvestments.

Based on the HCM, capacityis “the maximum sustainable fow
rate at which vehicles can be expected to traverse a point or
uniform section of a lane orroadway given a time period under.
prevailing roadway, environmental, trafic, and control
conditions.” There are a few critical factors in this definifion:

o Different capacities are identified for specific
movements, groups of lanes, entire intersections, and
sections of aroad

e Because prevailing roadway conditionsaffect capadity,
any change in a multitude of variables reduce or
increase capacity. As such, the capacity of Maple
Avenue changes fromhour fo hour, daytoday, scenario
to scenario.

¢ When we talk about capacity, instead of maximumes, it is
more prudent to discuss the most reasonable flow of
traffic (flow rate) that.ean be achieved repeatedly for
peak periods of sufficient demand.

It is helpful fo understand the base conditions where idedl,
unrestricted capacity can be determined: i.e. good weather,
dry and well performing pavement, familiarity of roadway users,
no major traffic impediments. These base conditions are not
often achieved; calculating capacity requires adjustments to

] 2 1U€E I Multimodal Transportation and Land Use Study
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the base condition. The followingisan abbreviated list of some
of the factors that influence capacity:

¢ Roadway Conditions

o

O OO 0O OO0 O OO0

o

Number of lanes

Adjacent land use

Functional classification

Lane widths

Desigh and posted speeds
Horizontal and vertical curves
Horizontal and vertical clecrance
Grades

Presence of exclusive turn lanes
On-Street parking

Intersection Spacing

¢ Traffic Conditions

o

O O O O

@)

Percentage of large vehicles (trucks, buses, etc.)
Directionality

Lane use/distribution

Motorist population/familiarity

Presence of driveways and spacing
Downstream congestion

e Control Conditions

o

@)
O

Type of Control (signal, all way stop, two way
stop)

Signal Timing (green time allocation, cycle
length, phasing, protected and permitted turn)
Turn restrictions

Lane use / Two way left turnlane

e Technology

O
@)

Transit and emergency signal priority
Adaptive signal conftrol

e Environmental Conditions

@)
O
@)

Weather
Lighting
Road surface condition
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Recognizing the influence of all the factors, reasonable
capacities for Maple Avenue, expressed as peak hour volumes
and daily service volumes are presented below:

Capacity of aroad is generally expressed as an hourly flow of
traffic. As a planning level exercise, capacity can also be
expressed as a daily flow. Each lane of an intersection oreach
lane of a road segment is able to process vehicles at a
theoretical maximum flow rate of 1,900 vehicles per hour per
lane (vphpl). This ideal condition assumes no signals or
interruption of traffic. This serves as the base capacity value, per
lane, to be adjusted by the aforementioned prevailing
conditions.

When signals are present, when traffic accumulates, and when
the various other prevailing conditions are considered, that
maximum capacity willbe reduced to a more reasonable and
appropriate value for a signalized corridor such as 900 vphpl. As
a practicalexampleif 1,900 vpvpl is the maximum unrestricted
throughvolume capacity, once a traffic signalis consideredless
than half the maximum capacity is available for through
movements (because other conflicting movements need to be
served aswell).

If 900 vphplis achievable during the peakhourwith respect to
on-ground traffic conditions, a four-lane road with a ftwo-way
left furn lane could accommodate 3,600 vph (4*900). At a daily
level, based on a generdlized service table.in the HCM, a value
of 32,800 vehicles per day (two-way) is assumed for a fourdane
road operating at LOS E.

For context, when reviewing the Generalized Peak Hour Two
Way Volumes as published by Florida Department of
Transportation (FDOT); @ value of approximately 2,900 vph (two-
way) is estimatedfor an urban 4-lane undivided roadway
operating with LOS E andwhen reviewing the Generalized Daily
Volumes as published by FDOT, a value of approximately 32,100

f o & E

vpd (two-way) is estimated for an urban 4-lane undivided
roadway operating with LOS E.

It is important fo notethat the guoted HCM and Florida peak
and daily values assume a specific progression/arrival type of
vehicles; a specific cycle length; a specific phasing of left tums;
a specific percentage of traffic turning left and turning right; a
specific and.standardintersection spacing; and otherspecific
factors

Additionally, this type of analysis assumes a uniformity to Maple
Avenue that does not exist. Block by block there is a difference
in the number of commercial entrances, signal control, and
other factors which result in different capacities across the
corridor,

Assuch, none of these numbers are sufficient to stand as the
“absolute capacity” of Maple Avenue. From a planning level,
these numbers may be indicative that Maple Avenue is near
capacity at specific times of the day or for specific segments of
theroad.

Reviewing the data shown in Figure 3-8, hourly two-way traffic
along Maple Avenue approaches 2500 vph in the evening and
daily weekday traffic along Maple Avenue is just under 33,000
vpd.

An hourly reasonable capacity range for four lanes of 2,800 to
3.600 vph indicates that Maple Avenue is not at capacity when
considering both directions of travel during the peak periods,
based on the data collected as part of this study. When
considering the peak direction only, Maple Avenue is just under
the reasonable houry capacity range for two lanes range of
1,400 to 1,800 vph for most hours of the peak period.

From a planning level approach, a reasonable daily capacity
range of 32,000to 33,000 vpdindicates that Maple Avenue may
experience operational challenges during certain congested

tfimes of the day.
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Does this mean that Maple Avenue is overcapacity at all hours
of the day — No. Does this mean that every intersection along
Maple Avenue will operate with intolerable delays — No.

Whileitis frue that Maple Avenue experiences congestionin the
peak direction during the peak periods, itis also true that there
isavailable capacityin the off-peak direction andthisis a factor
to be considered in the discussion of whether or not Maple
Avenue is at capacity.

Being near capacity (for a limited time during the day) means
that Maple Avenue is fulfilling its function as a principal arterial.
Itis not overbuilt fo the extent that there is excess and unused
capacityin the peak direction and it is not underbuilt to the
extent that travel along the corridor is unreasonable with
respect to other similarroadways in the region or misaligned
with expectations for a road size and proximity to regional
destinations.

Issues and Opportunities

With respect to vehicle operations, most signalized intersections
are performing within expectation for performance along a
busy arterial street. Green time is prioritized for east-west and
west-east through movements, outside of required pedestrian
crossing times. Longer cycle lengths of 120 to 140 seconds are
needed to accommodate the mix.of traffic and needs of
pedestrians, which leads to higherdut not.intolerable delays.
Delays at certain intersections are more critical and there are
many individual movements that where delays resultin LOS E or
F conditions and volume is gredter than capacity (i.e. demand
is unable to be served by a single signal cycle based on
available green time and traffic demand). Thisis evident based
on gqueues that extend beyond'turn lane storage length.

Delays at unsigndlized intersections and commercial entrances
during the peak period are approaching or exceeding the LOS
E or F operation.iiis difficult to turn on to or off these side streets;

there are not enough suitadble “natural™ gaps in traffic to
accommodate these movementsin congested conditions. The
occasional through motorists. may yield to allow furning
movements or may at choose to.not “block the box” when
there is downstream congestion. These behaviors are not
recognized in the analysis and, as such, the result may be
overstated in terms of the, magnitude of the delays; still, the
service level is. characterized appropriately. Unsignalized
movements are secondary priority along a busy arterial.

It is noted that Church Street, Courthouse Road, and Locust
street generally function well compared fo Maple Avenue
(which reveadls why motorists attempt to bypass at least part of
the congestion along Maple Avenue). These traffic movements
result in specific intersections along Church Street (i.e., Lawyers,
Mill, and Park) with more peak hour traffic volumes that can be
sufficiently accommodated via unsignalized stop controlled
approaches without intolerable delays (i.e. LOS E or F).

Key strengths of the vehicular network are recognized as the
following:

e Most intersections operate at acceptable levels of
delays

e Center two-way left turn lane removes turning traffic
from throughlanes, increasing capacity

e Pedestrian crossings are integrated into signal network

Key challenges of the vehicular network are recognized as the
following:

e Significant amount of through traffic

e Predominant east-west movement with little network
redundancy (incomplete grid and parallel network)

¢ Number of full access commercial enfrances

¢ Difficulty tuming to or from side streets
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3.5 Existing Conditions Engagement

Previous Community Surveys

Every two years the National Citizen Survey is conducted in
Vienna. The most recent version of this survey was in Octolber
2018. Thesurveyconcluded that Viennaresidents are prioritizing
high functioning mobility. As shown in Figure 3-11, Vienna
residents are using active modes of transportation beyond the
national average (comparatively higher percentages in red).

Figure 3-11: Mode Choice in Vienna

K Or Bk NS O O ey 7507

Driving
Carpool Instead of Driving I
Alone 47%
Public Trcmgjr Instead of I 5 |
Driving

Source: The National Citizen Survey “*Community Livability
Report” Vienna, VA (2018)

The survey also reported that almost 20 percent of respondents
think that providing public parking©pportunities in commercial
districts and increasing green spaces should be a priority over
the next 3 to 5 years. Regarding Maple Avenue projects and
improvements, about 85 percent of respondents agreed that
buildings along Maple Avenue should be designed to create a
sense of place (strongidentity and character) and sidewalks
should be widened with landscaping and areas for outdoor
seating.

Engagement Approach

The study tfeam pursued a muliifaceted approach to outreach,
tiered to align with each phase of the study. The outreach
process involved hosting in-person, hands-on meetings with the
community that occurred in coordination with key deliverables
or prior to key decision points'of the study. Briefings were also
made to .the.Town Council, Planning Commission, and
Transportation Safety Commission (TSC).

Corridor Walk

Members of the study team, the TSC, Town Council, and other
key study stakeholders participatedin a walking tour of the
corridor on March 15, 2019 in orderto observe field conditions
andddiscuss known challenges along the corridor.

Corridor Walk participants on Maple Avenue
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Town Council Briefing #1

Following the inventory, assessment, and analysis of the
transportation network elements and operations within the
study areq, the study team provided and overview existing
conditions findings to Town Council on April 1, 2019.

Public Workshop #1

On April 4, 2019, the study feam presented existing conditions
findings fo the community at the first public workshop. This
workshop began with the same overview presentatfion as the
first Town Council Briefing, and then shifted to an open forum
during which members of the community reacted to inifial
findings, provided comments and feedback, and offered
additional information and confext regarding the
understanding and inferpretation of existing conditions. In
additiontothe presentation, the workshop included information
boards, maps, and comment cards.

Public Workshop #1 opén forum session
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4.5afety Review

VDOT maintains a publicly-available dataset of reported crash
locations and descriptions. A safety analysis for the Maple
Avenue study area was completed using VDOT's most recent
historical crash dataset for the last four (4) years, from
December 2015 through November 2018. A summary of
observed frends resulting from the analysis of these crashes is
discussed below. Itisnoted that the following datais based only
on reported crashes; the lack of information about unreported
collisions or near misses is a known data gap.

Crash data was analyzed to identify crashes that occurred
within the influence area of an intersection or along the street
segments of Maple Avenue, Church Street, Locust Street and
other adjacent roadways within the study area. For.the
purposes of this analysis, the intersection influence ‘area s
defined as the area within 250 feet of an intersection or within
the distance necessary to consider the full turn lane storage
length in approach to the intersection. The analysis also
identified locations with high crash frequencies (herein refered
to as “hotspots”), crash patterns, and common frends that
occurred at crash hotspot locations within the study area.

During the three-year analysis period, there were a total of 434
crashes within the study area limits, distributed throughout the

study area as indicated in Figure 4-1.

There were no fatal injuries as'a result of the crashes within the
study area during the study period. 147 of the crashes resulted
ininjury, and 287 resulted in property damage only, asindicated
inTable 4-1.

nue I Multimodal Transportation and Land Use Study
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Table 4-1: Crashes by Severity

~\ 1
) Dead

0 3 14

f 0 62 116
2017, 37 76
(2015 [ 45 81

ToTAL g 147 287

A‘summary of the common crash types within the Maple
Avenue study area is shownin Figure 4-2. The predominant
crash type was angle crashes, which accounted for 217
crashes, or approximately 50 percent of all reported crashes.
The second most common crash type was rear end crashes,
with 132 or 30 percent, followed by same direction sideswipe
crashes, with 29 crashes, or seven percent. Angle crashes are
common atintersections andrear end crashes are common in
congestion or near approaches to intersections. Each of these
crash types may be exacerbated by aggressive lane change
behavior, tight spacing between following vehicles, and
sudden vehicle braking. Additionally, drivers may not be
anticipating sudden braking from vehicles ahead as they slow
to safely access the many commercial entrances and
driveways along Maple Avenue within the study area.
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Figure 4-1: Study Area Crashes
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Figure 4-2: Type of Collision Intersection Crashes

276 of the crashes within the study area occurred within

intersection influence‘areas. The intersections with the highest

number of crash occurrences are discussed in the following
30% = Angle sections.

“ RearEnd Intersection 2: Nutley Street and Maple Avenue
= Side-Swipe There was a total of 32 reported crashes (or approximately
50% Fixed Object seven percent) at Intersection 2, the Nutley Street and Maple
= Pedestrian/Bicycle Avenueintersection. Of these, 24 resulted in property damage
only, and eightresulted in injury. 18 crashes occurred during the
7% = Ofher PM" peak, nine occurred during off-peak hours, and five
° m Head On occurred during the PM peak. 25 crashes occured under clear
5% weather conditions, six occurred in rain or mist, and one

occurred during snow or sleet. 13 were rear-end crashes and
another 13 were angle crashes. Head-on collisions, off-road
fixed objects, and pedestrians or bicyclists were each
accounted fortwo crashes.

19 3% 3%

Additional crash trends within the study area include the

following:
Int tion 6: La Road/Courth Road and Maple A

e 82 percent of crashes occurred on weekdays; 18 percent nrersection wyers roads-ourfiouse ffoad and Maple£venue
occurred over the weekend. There were 27 reported crashes (six percent) at Intersection 6,

e 75 percent of crashes occurred during daylight conditions; fhe Lawyers Road/Courthouse Road and Maple Avenue
21 percent occurred in the dark; and five percent occured intersection. Of these, 17 resulted in property damage only and
at dawnor dusk; 10 resulted in injury. 13 crashes occurred during the off-peak

e 83 percent of crashes occurred during clear weather period, 10 occurred during the PM peak period, and four
conditions; 15 percent occured duringrain or mist; and less occurred during the AM peak. 20 crashes occurred under
than one percent occurred during snow, sleet, severe wind, daylight conditions; six occurredin the dark; and one occured
or other sever weather conditions. in dusk/dawn conditions. 25 collisions occurred during clear

o Approximately 42 percent of crashes occurred during the weather conditions, one occurred during rain or mist, and one
off-peak period; 39 percent oceurred during the PM peak occurred during other weather conditions. 13 were rear end

collisions, ten were angle crashes, two were collisions with fixed
objects off-road, one was a same direction side-swipe collision,

and one was an unspecified type of collision.

period (3:00 - 7:00)pm); and 18 percent occurred during
the AM peak period (6:00 - 10:00 am).
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Intersection 10: Park Street and Maple Avenue

Intersection 10, the Park Street and Maple Avenue intersection,
experienced 28 crashes (also approximately six percent). 21 of
these crashes resulted in property damage only, and seven
resulted in injury. 15 collisions occurred during the off-peak
period, 12 occurred during the PM peak, and one occurred
during the AM peak period. 15 of the collisions that occurred af
Intersection 10 were angle collisions and nine were rear ends.
There was one head-on collision, one side swipe collision in the
same direction, one pedestrian/bicyclist collision, andone other
collision. 24 of these crashes occurred within clear weather
conditions, three occurred during periods of rain or mist, and
one occurred during severe wind.

Midblock Crashes

158 crashes, or approximately 36 percent of all crashes,
occurred outside of intersectioninfluence areas. This number of
crashes occurring between intersections are likelyrelatedto the
many commercial entrances and driveways along the conidor.
Of these crashes, 38 percent resultedin injury, 55 percent were

angle crashes, and 26 percent were rear-end crashes.

Field observations were conducted at study area intersections
and along the mainline of Maple Avenue, Church Street, and
Locust Street on February 14, 2019. The purpose of these
observations was fo document any observed fransportation
conditions, behaviors, or issues that result in or would be the
result of recurring congestion. Some olbservations:

e During the pedk times, travelers from Lawyers Road use
Church Sireet, Ayr Hill Avenue, Wilmar Place,
Courthouse. Road,Park *Street, Locust Street, and
Tapawingo Road to avoid portions of Maple Avenue.

These alternativeroutes are also occasionallysuggested
by GPS guidance apps

During pecak times; there were numerous observations of
people “blocking” the box and failing to leave
intersections anddriveways clear for turningmovements
During peak times, <through vehicle queueing
occasionally blocks access to left furn lanes. This results
in vehicles missing an opportunity to turn left and other
inefficiencies in signal timing

At "Church Street and Lawyers Road there is poor
compliance with the stop sign which creates safety
conflicts with pedestrians.

More ambitious drivers “force” their way into or out of
commercial driveways, requiring through vehicles to
yield. This creates additional delays and congestion
particularly for vehicles making a left and needing to
clear at least 3 lanes (including the two-way left tun
lane).
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5.Future Planning Context

The Town of Vienna's Capital Improvements Program (CIP) is a

comprehensive plan of major public improvement projects that TOW n Of VI enna
are proposed forthe upcoming years. A capitalimprovement is

defined as: CIP Review

e The acquisition of land;

* The construction of improvements or additions to existing (Fiscal Years 2020-2036)

structures, such as sewers, water lines, buildings or
recreational facilities;

e Non-recurring rehabilitation or majorrepair to all or part of
a facility (e.g., reconstruction of sewer lines or roadways)

-

that is not considered to be recurring maintenance; and ’[C AT O
* Specific planning, engineering or design studies related to r

a project described above. Town or
Vienna's CIP includes projects from nearly all govemment VIENNA

vince 1590

departments and operations. The CIP projects.that are most
relevant to ftransportation and mobility are led by the
Department of Public Works. These projects are listed below in As Of October 21. 2019
Table 5-1 and mapped in Figure 5-1. ’

Source: Town of Vienna
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Table 5-1: Mobility Improvements in CIP

s . Funding
Project Description Year(s)
Sidewalk . e . . .

. Fill a gap between two existing sidewalks by adding approximately 600 feetiof new sidewalk
Improvements: . 2019
Church Street between Glyndon Street and Beulah Road on the north side of Chuyrch Street.

This intersection has two traffic poles with long mast ams holding signal heads at a diagonal,
which does not align with traffic lanes. Separateleft-turn traffic lights have been added, which

Traffic Signal: Maple puts extra strain on the poles. A Virginia Department of Transportation (VDOT) Congestion

Avenue and Park Mitigation and Air Quality (CMAQ) grant will allow the Town.of Vienna to replace the traffic 2019
Street signals at this intersection with a four-pole configuration with underground wiring and pedestrian
audible countdown signals.
Upgrade the existing sidewalk on the west side of Nutley Street from Marshall Road to
Nutley Street Trail Tapawingo Roadinto an 8-foet wide multi-usetrail. This project will provide a safer route for 2020
Project pedestrians from Maple Avenue to the new trail system along |-66 and the Vienna Metrorail

station.

Install a HAWK signal and crosswalk.along Maple Avenue between Center Street and Lawyers
Road. The HAWK signal and crosswalk will help create a more connected and safer pedestrian 2024
network in the downtown area and provide better access to Church Street from Maple Avenue.

HAWK Signal and
Crosswalk

Install new striping.along Maple Avenue, Church Street, and Ayr Hill Avenue crosswalks for the
W &OD Trail. Existing crosswalks for the trail have been identified in a 2017 ULI TAP study as areas 2020
that can beimproved for the safety and convenience of trail users.

W&OD Trail Crosswalk
Improvements

Mini-Roundabout:
Church Street and East

Street

Convert the existing "T" intersection into a mini-roundabout at Church Street and East Street. This

| project willimprove vehicular and pedestrian safety at this heavily travelled intersection. 2022

5-2
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Funding

Project Year(s)

Description

Eliminate the existing ditches and install curb, gutter, and sidewalk along venue NW

sidewalk from Lawyers Road to east of Dominion Road. The storm drain system must be. designed to
Reconstruction: Ayr connect the existing pipes from Lawyers Road to Dominion Road. 2022
Hill Avenue A full sidewalk project will provide a safe route for ped wowg tothe businesses on Mill

Street and Dominion Road, plus access to the regionalfrail

Upgrade Glyndon Street from Ayr Hill Avenue to'JeanPlace with a full pavement rebuild, and
Roadwa new curb, storm drainage, stormwatermanagements and sidewalk to mitigate the potential for
Im rove::'\ent' flooding the properties 320, 340 and 344 Glyndon Street NE:and flooding in the property and 2022
Gl P don St .i homes 348, and 352 Glyndon Street NE. This project will provide safer pedestrian access to

yndon siree Glyndon Park and should reduce the potential for property damage from flooding along the
length of the project.
v

Central Business Update and install new wayfinding signs and eway arches throughout the Central Business
District Wayfinding District. Wayfinding signage i ytoh rand the Town and will also help residents and 2020
Sighage visitors navigate through the Cen iness District.
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Figure 5-1: Programmed Mobility Improvements
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In Vienna, Northern Virginia, the Washington DC region, and
beyond, evolving trends in transportation and mobility are
occurring due to demographic shifts and advancements in
technology. Several of these trends now or will soon impact
mobility in Vienna andinclude:

* Behavioral: Shared mobility options are growing in
popularity, which is increasing interest in on-demand
options. The growth of felecommuting is also conftributing to
behavioral change.

* Technological: Data-sharing is expanding and mobile
devicetechnologyis growing,includingthose with location-
based services.

* Socio-Demographic: Environmental awareness is becoming
more heightened and regional economic growth s
continuing. Reduced interestin car ownership, changes in
land use, shiftstowardsurbanization, andincreasinghousing
costs also contribute to social and demographic change.

The rise of shared mobility is also prompting significant changes
to the state of transportation systems and.options. Shared
mobility enables users to gain shortsferm access to
tfransportation modes on an ‘as-needed basis. The ecosystem
ofsharedservices continues to grow andis made up of a variety
of services, which include:

e Bikeshare systems provide users withon-demand access fo
bicycles at a variety of jpick-up and drop-off locations,
through either station-based models (users access bicycles
via unattended docking stations) or dockless models (users
may access/unlock-a bicycle and park it at any location
within a predefined geographic region). Currently, the
regional, station-based Capital Bikeshare system does not
extend to Vienna.and no dockless bikeshare companies are
operatinginthe fown.

Carshare provides access to a private vehicle without the
costs and responsibilities of car ownership. Typically,
carshare access is granted by joining an organization that
maintcins a fleet’ of cars at.neighborhood parking lofs,
employment centers, and university campuses. Carshare
operators typically provide gasoline, parking, and
maintenance while users pay a fee each time they use a
vehicle: Zipecar and other popular carshare companies do
not currently operate in Vienna but are common elsewhere
in Northern Virginia and Washington DC.

Carpool/Vanpool can take on many forms, including
informal carpooling among strangers or app-based
carpoolingthat allows people to arrange shared rides on-
demand. Informal carpooling — or “slugging” — isa common
practice for Northern Virginia commuters and the app-
based Waze Carpoolis avdilable in the greater Washington
DC region.

Scooter Share, not unlike bikeshare, provides users with on-
demand access to scooters at a variety of pick-up and
drop-off locations. Scooters can be accessed (unlocked) af
unattended docking stations or picked up and returned
(parked) to any location within a predefined geographic
region. Several app-based scooter share companies —
many on a pilot program basis — are currently operatingin
Northern Virginia and Washington DC. In November 2019,
the Fairfax County Board of Supervisors approved
regulations for shared mobility devices, which include
bicycles and scooters. Vienna has also initiated a pilot
scooter study.

Transportation Network Companies (TNCs), such as Uber,
Lyft, and Via, provide prearranged and on-demand
fransportation services. Ride requests, bookings, and
payment are facilitated through smartphone mobie
applications.
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5 3 Putur e D evel opment SC enari o Table 5-2: Development Scenario Land Use and Density

Development Scenqrio Lane
A single future development scenario was developed and Name /Address | Stafus Use and Density
€ N3l

evaluated to assess how resilient the Maple Avenue Corridor is o o - ... .
: H . . Flagship Carw ash (5 ‘ 15 SF Car Was
to changes in land use and density, changes in peak and daily Maple Avenve West) TN l 5,001 SFrestaurant

traffic, and changes in multimodal needs resulting from a
. . TR : Vienna Market / 26,000 sf retail
growingdiversity in travel patterns and attitudes. N/AI ‘ Ur%permeAdc S T e A
. . | N
The development scenario included: 76ac; 119
hotel;
3,500 SF
restaurant
& e 23,420 4,500 SFretail
SF

Underreview 4,000 SFrestaurant
42 Multifamily units

1,600 SFret ail

20,000 SF Ret ail

444 Maple Avenue 160 Multifamily units

o Three approved developments to be completed under
MAC zoning
One proposed development under review for MAC zoning
Two possible future developments on which public

Avenue

°
o

onw ealth Office

discussion has taken place - Office; 1.53 6400 SFrestaurant
e Five potential development sites greater than 1 acre with 2261/ aple aci 19,920 ¢ 42 Multifamily urits
buildings built more than 50 years ago and not recently Bonk; 1.170c;  Sies Greater L e00 ot relel et
renovated. 12l el s ) Sl S Acre with 59 Multifarnily units
Gly ndon Shopping Shopping Buildings Built 25,600 SFretail
It is noted that outside of the three approved projects, the G VeS| center;2.21  More than 6,400 SFrestaurant
remaining developments are speculative. The intent of fA‘;‘;Ee _— gﬁé;&?\g“ SF fig}; L
deVGlOping a future scenario is to OnﬂCipOTe pO’fGﬂﬁd Nytelelolige ROtk Al cenfer; 10.43  Recently 24:OOOSFresTaurant
additional challenges that the Maple Avenue corridor may. 359 Maple Ave E ac;117,074SF Renovated 419 Multifamily units
face with a change in land use that couldreasonably occur Bark; 1.61 ac; T ot
within the next 10 years. Maple Ave E) IEaT 7 81 Multifarmily units
BB&T/Kensington .
The development scenario was assumed to be comprised of Assisted Ling (415 Son 72 ac Bo MOt T s
mixed-use redevelopments similar to'those approved under the Maple Ave W ' Possible
MAC Zoning. gg?gé};‘% FDU;:/Jreelopmen’r géboggéﬁgkggr%ng spaces
Table 5-2 describes the parcels that were considered in the 100, 102, 112 Maple Medical ,‘,’Sbvl}’chic" 8,784 SFretail
future development scenario. Figure 5-2 shows the locations of Avenue East e S0 325552?;@ A ffjﬁ{g;:l‘ﬁy”gﬁm

the subject parcels. 8,200 retail
22 Multifamily units

60-space garage

815 SF car w ash; 21,000 SF
library ; 202,184 Sf retail; 63,997
SF restaurant; 1,084 dweling
units; 60-space garage; 250-
space garage

145 Church Street N/A
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Figure 5-2: Development Scenario Parcels
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Vehicular trip generation for the development scenario was
prepared using the following methodologies:

For properties approved or under review by MAC

e Trip generation data was directly sourced from the
approved traffic studies. This was done to align with the
trips and localintersectionimpacts that were discussed
publicly for each development. It is noted that because
some of the studies are older, the original underlying
data used to develop trips will not necessarily align with
the new trip calculations — this is because of updates to
the Institute of Transportation Engineers’ Trip Generation
Manual that occurred following the approval of the
traffic studies (i.e. the 10th Edition is now current - the
Flagship Carwash, 444 Maple Avenue, and Vienna
Market traffic studies were performed under the 9th
Edition).

e Removadl of existing trips, consideration of pass-by trips,
and application of internal capture (or lack of these
approaches) were also directly obtained from the

approved traffic studies
For all other properties

e Peak hour ftraffic volumes generated by potential
developments were calculated using the most
applicable land use codes of the 10th Editionof the ITE
Trip Generation Manual and using the peak hour of the
adjacent street.

e Removadl of existing trips.for properties to be developed
was only considered for 100,.102, 112 Maple Avenue
East; the Patrick Henry Library; the Maple Avenue
Shopping Center; and the Glyndon Shopping Center.

e Pass-by trips were considered for applicable land uses
using the .information contained in the ITE Trip
Generation Handbook 3 Edition.

¢ Internal capture was‘applied for applicable land use
pairs using the methodology contained in the ITE Trip
Generation Handbook 3rd Edition.

It is noted that this frip generation'methodology is generally
consistent with nationally accepted practices and with the
requirements that are typically assigned to traffic studies
prepared in.the Town of Vienna. It is noted that this
methodology is generally conservative; it examines a density
scenario and associated number of trips that may be higher
than-what would actually be achieved in the future given
changes in ‘traffic patterns, travel behaviors, and the
fransportation  demand management and  parking
requirementsof the Town. Table 5-3 and Table 5-4 show the AM
and. PM peak hour trip generation for the proposed
developments. The following trips are shown inthe tables:

e Gross Trips - Total vehicle trips estimated to be
generated by anisolated site of a specific land use and
density

¢ Internal Capture Trips — Trips that will occur on-site (and
not in vehicles) due to the complementary nature of
land use pairs in a mixed-use development

e Pass-by Trips — Trips that are already on the traffic
network and will turn at development sites while passing
on the way to or from the final destination. These trips do
not add anyimpact to the fraffic network except af the
development driveway

e New Trips - New vehicle trips added as a result of
development (Gross - Internal - pass-by = New Trips)

o Existing Trip Credit - Existing trips at properties to be
redeveloped. These are removed from the study
network prior to adding in the new trips so as not fo
double count total trips.

e Net New Trips — Resulting new frips that impact the study
area intersections after the consideration of trip credit
(New trips - Existing Trip Credit = Net New Trips)
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Table 5-3: Future Development Scenario AM Peak Hour Trip Generation

Development ITE Land Use code AM Gross Trip AM Internal AM Pass-by AM New Trips AM Existing Trip | AM Net New Trips
Name /Address Scenario Lane Use Generation Capture In/ Out / al t /4 Total Credit In/ Out / Total
and Densit In/ Out / Total In/ Out / Total Total In/ Qut / Total

815 SF Car W ash 1/0/1 N/A “1/0/‘ ‘m 1/0/1

Flagship
Carw ash (540

5,001 SFrestaurant 934 - Fast-foodw ith Drive thru 116/112/228 91/88/179 24/2 24 /24 / 48
Maple Avenue

‘{12/2\ 8/5/13 N/A 8/5/13

26,000 sf retail 820 - Shopping Center 21/13/ 34 1/0/1

Vienna Market /

Marco Polo 49 Tow nhouse units 230 - Tow nhouse 5/22/27 0/1/1 5/21/26 N/A 5/21/26
[ o] 2/3/60 [ 1/1/2 12/5 /20 [ 13/26/3 | NA 1 13/26/39 |
20,000 SF Ret ail 826 - Specialty Retail 36/38/ 74 2/1 12/13/25  22/24/ 46 N/A 22/24/ 46
444 Maple
AVERUE 160 Multifamily units 220 — Apartment 16/ 66/ 82 1/2/ 3 l, 15/64/79 15/64/79
4,500 SFretail 820 - shopping center 8/6/14 | N/A 8/6/14 8/6/14
380 Maple 4,000 SFrestaurant 932 - High-Turnover (Sit-Down)  32/24/ 56 " N/A o N/A 32/24/56 N/A 32/24 /56
Avenue 42 Multifamily units 221 — Multifamily Mid-rise 419/13 2 N/A 4/9/13 N/A 4/9/13
4439/ 83 44/39 /83 ] 31/4/35 | 13/35/43
1,600 SFretail 820 - shopping center T/1/25. 4 N/A N/A 1/1/2 N/A 1/1/2
T iosFrestaurant | 930 Fost Casual 23/16/3 2/0/2 9/7/16 12/9 /21 N/A 12/9 /21
OQfoZZﬁ‘BUI:dIZg ' 932 - High-Turnover (SitDown)
\(N) S 2 Muttifamily units 221 - Multifamily MidHise 4/11/15 0/2/2 2/1/3 2/8/10 N/A 2/8/10
E S U 19 15/13/33
1,600 SFretail 820-shopping Center . 1/1/2 1/1/2 N/A 1/1/2
Bank of America 930 - Fas sual
(235 Mople Ave 6,400 SFrestaurant 937 wnovex(SHD‘ 23/16/ 39 3/0/3 10/8/18 10/8/18 N/A 10/8/18
W) 59 Multifamily units 221 Itifamily Mid-ise 5/16/21 0/3/3 N/A 5/13/18 N/A 5/13/18
29/33/62 1 3/3/6 10/8 /13 | 16/22/ 3% 16722/ 38
_ 25,600 SFretail . 820 shoMCemer 15/9 /24 1/1/2 N/A 14/8/22 19/11/30 -5/-3/-8
Wglelelg}
Shopping 6,400 SFrestaurant “932_ ﬁer (Sit-Down) 23/16/ 39 6/2/8 8/7/15 9/7/16 N/A 9/7/16
Center (227-229 P .\ s
N0 Ao | 11 Mutifamily units | 221 Multifortily Mid-ise 10/30/ 40 1/5/6 N/A 9/25/34 N/A 9/25/34
48/55/ 103 8/8/16 8/7/15 32/40/72 19/11/30 13/29/ 42
VNS 96,0008F retail | 820 - shopping Center 56/34/ 90 5/5/10 N/A 51/29/80 68/42/110 -17/-13/-30
Shopping 930~ Fast Casual
Conter (309-359 24&@5 2982 High-Tumover (Sit-Down) 82/ 62/ 144 20/6 /26 29/28/57  33/28/ 61 N/A 33/28/ 61
Dl B 419 Multifamily units 221 - Multifamily Mid-ise 39/112/ 151 3/17/20 N/A 36/95/ 131 N/A 36/95/131
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Development ITE Land Use code AM Gross Trip AM Internal AM Pass-by AM New Tiips AM Existing Trio | AM Net New Trips
Name /Address Scenario Lane Use Generation Capture In/Out / In/ Out / Total Credit In/ Out / Total
cnd Densit In/ Out /Total In/ Out /Total Total In/ Qut / lotal
. Total | 177/208/385 28/28/ 56 29 /28 /57 120/152/272 | 68 /42 /110 52/110/ 162

820 - shopping Center 1/1/2 N/A N/A "I'/m ‘Jl/so -18/-10/ -28

2,400 SFretail

SurTTUs! (515 930 - Fast Casual ‘ 15/1
- Mctp(le | 9.600SFrestaurant o5 i Trmover (Sit-Down) 33/ 25/ 58 4/0/4 14/13/ 27 ‘ “N/A 15/12/ 27
E) 81 Multifamily units 221 — Multifamily Mid-ise 8/21/29 0/4/4 8/171/25 4 N/A 8/17/25
Total | 42/ 47/ 89 4/4/8 14/13/27 24/30/ 54 19/11/30 5/19/24
Sl ele | 7.500SFretail 820 - shopping center 4/3/7 N/A { ‘F/ 317 N/A 4/3/7
n Assisted Living i ivi
VI | SonsistedMing o5y assisted Living 10/6/16 N/A ‘M/A VA N/A 10/6 /16
o 14/9 /23 14/9 /23 14/9 /23
_ 21,000 SF library 590 Library 15/6 /21 NAL T NATE 157620 10/4/14 5/2/7
S 950 public park v 21/84/ 106
Library (101 Spag‘;’s ICPAKING 090 - Park and ride lot 21/84/ 106 N/A N/ N/A 21/84/106
Maple Ave E
o 36/90/127 36/90/127 26/86/113
8,784 SFretail 820 - shopping Center 5/3/8 N/Al TUN/A 5/3/8 5/3/8
100, 102, 112 930 - Fast Casual 3‘ ‘l 4/3/7
L ZI9eSFrestaurant - og  pighTumover (Sit-Down) 7/ 6/ 1172 2/2/4 N/A 4/3/7
East 36 Multifamily units 221 — Multifamily Mid-rise 3/10/13 ||0/1/ 3/9/12 3/9/12
B mm 12/15 /2 24/7/31 1275 /4
8,200 ret il 820 — shopping Center \WA 5/3/8 5/3/8
145 Church 22 Multifamily units 221 — Multifamily Mid-ise 5/6/‘ TN/A N/A 2/6/8 N/A 2/6/8
NICE) 60-space garage 090 - Park and ride lot o 6/ 19/25y N/A N/A 6/19/25 N/A 6/19/25
13/28/ 4] 13/28/ 41 13/28 /41

GrandTotal | 641/807 /1449 50/51/101 ]323/ 174 O e 171/79/ 250 230/502/734
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Table 5-4: Future Development Scenario PM Peak Hour Trip Generation

Development ITE Land Use code PM Gross Trip PM Internal PM Pass-by PM New Trips Existing Trip Net New Trips
Name /Address Scenario Lane Use Generation Capture In/ Out /Total ‘n/Out/Total Credit In/ Out / Total
and Densit In/ Out / Total In/ Out /Total In/ Out / Total
N/A

815 SF Car W ash 31/32/ 63 N/A 2/ 63 N/A 31/32/ 63

Flagship Carw ash
(540 Maple 5,001 SFrestaurant 934 - Fast-foodwith Drive thru  85/79 / 164 N/A 60/55/ 115 25'24’ 25/24/ 49

Avenue W est)

26,000 sf retail 820 - Shopping Center 54/58/ 112 1/2/3 l 32N 21 /22/ 43 N/A 21/22/ 43
Vienna Market /
Marco Polo 49 Tow nhouse units 230 - Tow nhouse 21/10/ 31 2/1/3 ‘NA ‘ 19/9 /28 N/A 19/9 /28

-
20,000 SFRet il 826 - Specidlty Retail 24/30/ 54 2/ 3‘ l 8/9/17 14/18/ 32 N/A 14/18/ 32
CRNelslS AVl 40 Multifamily units 220 - Apartment 69/37/ 106 3/2/5 , 66/35/ 101 N/A 66/35/ 101
L Total]93/67/160 5/5/10 8/9/17 80/53/133  [N/A___[80/53/133
4,500 SFretail 820 - shopping Center 10/9/194 L NIAT N/A 10/9/19 N/A 10/9/19
L. 4D00SFrestaurant 932 High-Tumover (Sit-Down) 36/34/ 700 L N/A N/A 36/34/70 N/A 36/34/ 70
B 42 Multifamily units 221 — Multifamily Mid-rise 10/7 /17 . N/M N/A 10/7 /17 10/7 /17
e tallse 150/ 106 A Twa————56/50/ 106 mw 50/22/ 72
1,600 SFretail 820 - shopping Center 3/3/6n 2/2/4 1/0/1 0/1/1 0/1/1
Commonw ealth 930 - Fast Casual
el 8,400 SFrestaurant  gun ™ o T over (sitpown) 44732/ 2/4/6 15/15/ 30 28/13/ 40 N/A 27/13/ 40
(LGN e = avi=n L 42 Multifamily units 221 — Multifamily Mwl 1/7/ 1, 3/1/4 8/6/14 8/6/14
I | -7 VX N 72T YN YT smosz
1,600 SFret il 820 - shopping Center . 3/3/6 2/2/4 1/0/1 0/1/1 0/1/1
e el | 6400 SFrestaurant oo~ E?m‘g%'er (S”h 44732/ 76 3/5/8 18/16/ 34 23/11/ 34 N/A 23/11/34
o so Muttifamily units 221 —Multifamily Midise 16710/ 26 4/2/6 12/8 /20 12/8 /20
7 V77X YA ATV T S BT T
25,600 SFret ail 820 sMCenTer 47/51/ 98 18/26/ 44 9/9/18 20/16/ 36 80/83/ 163 -60/-67/-127
Glyndon Shopping " 30 - Fast
Center (227-229 6,400 SFrestauran igh-T0 er (Sit-Down) 44/32/76 17/18/ 35 11/10/ 21 16/4 /20 N/A 16/4 /20
Maple Ave E) 111 Multifamily units . 221 - ily Mid-iise 30/19/ 49 18/9 /27 12/10/ 22 12/10/ 22
- Total|121/102/223 53/53/ 106 20/19/39 48/30/ 78 80/83/163 -32/-53/ -85
96,0008Frefail . '820-shopping Center 176 /190 / 366 18/ 49/ 67 51/51/102 107/90/ 197 290/308/598  -183/-218/-401
Maple Avenue - Fast Casual
e 24000 SFrestaurant g3 po T T (sit-Downy 16771207287 63/67/130 40/39/79 64/14/ 78 N/A 64/14/78
L a9 Mukitaly units 1521 - Multifamily Mid-ise 112/72/ 184 67/33/100  NJ/A 45/39/ 84 N/A 45/39/ 84

455 /382 /837 148 /149 [ 297 91/90/ 181 216 /143 /359 290 /308 / 598 -74/-165/-239

Total
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- oo elopment Cor Tnp ot EXiSﬂng T”p
Name /Address Scenario Lane Use Generation Capture In/ Out /ToToI In/ Qut /Toto\ Credit In/ Out / Total
and Densit In/ Out /Total In/ OQut / Total In/ Out / Total

2,400 SFretail 820 - shopping Center 4/5/9 2/2/4 /A 1/2/3

930 - Fast Casual
SunTrust (515-521 LIS RIS 932 - High-Turnover (Sit-Down)

66/49/ 115 4/6/10 27 /26/ 53 17/ /A 35/17/ 52

Maple Ave E)) 81 Multifamily units 221 — Multifamily Mid-rise 22/14/ 36 5/3/8 17.1 1/28 17/11/ 28
Total|92/ 68/ 160 11/11/22 28/27/55 53/30/83 53/30/83
7,500 SFretail 820 - shopping Cent 14/15/ 29 1/4/5 4/8 9v 9/7/15
BB&T/Kensington retal SInefRleINg) CEMiET 11571 14/ YRR y 17/
A VRIS g5 Multifamily units 221 — Multifamily Mid-ise 8/14/22 4/1/5 \' 4/13/17 N/A 4/13/17
Maple Ave W)
. Tofal[22/29/5I 5/5/10 (4/4/8  ]13/20/33 (NA - ]13/20/33
— 21,000 SFlibrary 590 - Library 82/89/171 N/A A7 NA L 82/89/171 54/59/113 28/30/ 58
librany (101 Maple fsgf:’:f“c PeIKiNg - |50~ Park andride lof 27/81/ 108 N/A‘ ‘ N/A 27 /817108 N/A 27 /817108
AveE
o TZAE T S S N7 20 XY 7N TE N I,
8,784 SFretail 820 - shopping Center 16/17/33 719716 | 48/3/6 6/5/11 6/5/11
100, 102, 112 930 - Fast Casual
VRS 2196SFrestaurant  goo B8 SRS it Down) 16/11/2“ 6/, ' 4/4/8 6/4/10 N/A 6/4/10

East 36 Multifamily units 221 - Multifamily Mid-fise 10/6/16 | 6/3/9 4/3/8 4/3/8
Total[42/34/ 76 19/15/34 16/12/ 28 11/28/39 5/-16/-11

8,200 retail 820 - shopping Center 15/16/ 31 . 6/6/12 9/10/19 9/10/19
o 22Mutifamily units 221 - Multifomily Mid-ise 6/ 4110 RENIZS N/A 6/4/10 N/A 6/4/10
60-space garage 090 - Park and ride lot 7719726 N/A N/A 7/19/26 N/A 7/19/26

GrandTotal | 1330 /1207 / 2537 | 260/ 257 / 517 291 /282 /573 779 / 668 [ 1447 441 /506 / 947 338 /162 /500

Peak hour frips were assigned to the study area network based on the information contained in approved traffic studies and based on
trip distribution that matched the existing turning movement percentages at study area intersections. Development net new trips are
shown in Figure 5-3. The resulting future scenario peak hour traffic volumes (Figure 5-4) were developed by adding the development
scenario traffic (Figure 5-3) with existing conditions peak hour traffic volumes (Figure 3-10). Trip assignments for individual developments
are shown in Appendix D.
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Figure 5-3: Development Scenario Peak Hour Traffic Volumes

Dz, s _8 Qsss Dsss Ssss ®3.4 -
Ses |t 32q |taray Soo [ty sos |to soo |tsp o~ | Baeis mon | tar
«—103(7) le—295(7) «—196(7) «+—205(22) «—196(11) «—129(14) «—152(-33)
41 l L> ;—52(52; <J l |—> r57(.3) <J l L> ;—511s) <J l L> ;—o(o) 4J l L> ;—2(-3) <J L> ;—11(—16) <J l L> ;—8(-14)
|Maple Ave W Maple Ave W Maple Ave W Maple Ave W |Maple Ave W IMaple Ave W h |Maple Ave W
st | Tt we2 Bair oo | . tTr o4t 1w B r [ vea=t AT w4 gt
31 (50) — 2 nS3S 37 (70) —> fi RN 73 (108) — |2 SEoE) 89(117)—> @ S S S 80(100)— 2 m o™ 72(36)—> (2 TS0 80(35)—» |8 mE ™
BE—H8 m°° 30(24) kg 7027) 42 2° 5 00)— [ ©°° 6(7) g2 © © 1U(10) g [E T 2(3) g TN
—;EEH (_“SNN 'TEED._' "%2 _‘8 73 _15
i = E=ES = = o (¥
@ _ @ _ AM: A (6.4) @ @ AM: B (17.2) AM: N/A
sss p— a5 W SIS5S | PM:B(16.3) Sgs TS ® | JPM:C(346) s PM: N/A
coo|top e S v | e S| g cos|top e R €ss| top
«+—125(-75) «—125(-75) «—121(-85) «—77(124) <+—70(76) <«—69(78) <«—69(81)
d | L 0(0 4| L 0(0 d 1L 6(-80 d 1L 1(1 h, §R 1(1) d | L 0(0) d 1L 0(0)
|Maple AvelE r @ Maple A{eE \a 9 MaoIeAvleE \: L2 Maple Ale 3 “ Maple Ave E \a Maple Ave E A Maple AVlEE \
ot Bt i s Lt swtELD @t BN | nastlz 0t ootlg 1t
125 (44— o ggg 124(40—*>|3 SES 114(35)—>|2 ©E® 135(-124)—>g 8499 139(29)—[E TS 125(12)—>|2 TSI 126(-4)—>|5 FEZ
= S A o- T = 5 Sow g 5 . 2 =
00, °§ Bhe e oy [ =2 7050, e - 31— g = 7060 § - o 2(3)— 5 8 2(3)— g & 2O
= < e & =
<:>r¢*~'~ "*A*‘ <>~§~ ’—~§~ ‘:aa ‘zsaa“2 @aaa
:%% Lg(o) @ %%% LO(O) %g% LO(O) %3% LO(O) :F; Lo(o) ;;Eé L—o(o) Soo L—o(o)
«—50(73) «——146(72) +«—0(0) «—0(0) «—4(8) ‘Ele—4(8) «—4(8)
<J L 0(0 <J L> 0(0 <'l L> 4(2) <J l L> 0(0) 4J L» 0(0) <J Lg 0(0) L» 0(0)
Maple AvelE \ i Maple A%eE \ i Courthousle Rd v Church Street 'l Church Stlreet \ [Church Street 2 Church Street \a
a4 11 oot 1t oot g1 11 st (311 oot 311 oot | 1 oo | Nt
99(-20)—>|_, 28T ssps;—»% S=2S 00— |z S38 0 2{l)=> =SS 20)— |3 E9¢E 2(1)—> segS 2()— |8 ST E
2(_3)_+ g coo 13(_13'_+ T Nwo 0(0)_‘ > OE-—« 14(6)——‘ g oa-,o 0(0)—‘ E .-.é_o 0((),_{ coo 0(0)_+ & oN©
= = s z ~N < = =
- E 2 i 3 3
@agg @aa@ @aaé @aag ‘@A @@A ‘ﬁA
s~o | top soo [top ~<o|top ~<° | top ‘2‘:‘2’ top S22 | tom %5% t oo
+«—3(5) «—2(4) «—1(2) «—0(0) «—0(0) +—0(0) «—0(0)
Jd L 0(0) 10 0(0) d L 0(0) 4L 0(0) N 0(0) gl | s 0(0) oLl 0(0)
Church Strleet \: Church St}eet \ Church Strleet \a Church Stiet \ |Locust Strelet \a Locust Striet \a Locust Strleet \
w © -
oot lLtr oo ENd oot g1 1 ot | 1t oot |2t oo {E 1T ot | 111
20)— |2 258 2)— |2 2T 20— |2 278 21)— |5 €7 E 00—|3 S5 00— |3 S8 00— | SES
0(0)— L Hae 00— |8 5o 00— |§ °%° 0(0)— § S o 00— |£ °° 00— |g ©=w° 00— |3 ©¥°
: 5 i " g E 8 5
8$8 a?a‘ @AEA LEGEND
cuo |tow cxs |td0 €58 [t
[+—0(0) l— 0(0) le—0(0)
Y e J { Jd1 L — XX(XX) AM(PM) Peak Hour
Locust Strleet v o Locust Street 00 Echols St;eet rO(O) Traffic Volume

oot £ o=t 1571 oot [ 1
00— 2 S8 00)—|[5S88 00— | SIS
0(0) 2 S 20 0(0) G e 0(0) T eme
v ;; RAE s
=<} [

5-13



0
Maple Avenue Corridor Multimodal Transportation and Land Use Study % @%
A I I i

Figure 5-4: Future Scenario Peak Hour Traffic Volumes
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6. Future Conditions

The future of the pedestrian network in Vienna will not
significantly differ from the one that is in place today due to the
existing network being nearly complete and generally well-
connected. Programmed improvements in the Town's CIP will
be targeted to fill existing sidewalk gaps, upgrade shared-use
trail crossings, and install additional HAWK signals o enhance
pedestrian crossings across Maple Avenue. Street frontage
improvements by developers at renovated properties along
Maple Avenue will have the potential to upgrade, enhance, or
provide new pedestrian facilities in the public domain.

Similar to the pedestrian network, the future bicycle network in
Vienna is not expected to differ significantly compared to
existing conditions. There are no adopted or programmed plans
for a defined local bicycle network along the Maple Avenue
corridor or elsewhere in the town. Town Council has expressed
interest in developing a Bicycle Master Plan; such a document
would potentidlly include recommendations for on-street bike

facilities, designated bicycle routes,.and bikeshare system:s.

With the exception of minor route alignment adjustments at
Metrorail stations, outside of this study’'simmediate areq, the
Fairfax Connector Transit.Development Plan does not envision
changes to existingdransit routes or propose new routes to serve

5 Fairfax County Transit Development Plan, March 2016

I Multimodal Transportation and Land Use Study
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Vienna along Maple Avenue.S The potential for developer-
financed street frontage improvementsimay also enhance
existing bus stops through the provision of new or improved
shelters, signage, sidewalk connections, andboarding areas. As
part of the transportation demand management requirements,
certain developers have also . committed to funding shuttle
service between their properties and the Vienna/Fairfax-GMU
Metrorail station:

h 1

Considering the development scenario discussed in Chapter 5,
an additional 784 net new trips during the AM peak hour and
500 net new trips during the PM peak hour may be added to
some parts of the Maple Avenue corridor. These trips will add to
the congestion and delays already experienced under existing
conditions and add to the challenges of turning into and out of
unsignalized intersections and driveways. However, when
dispersed across the study areq, the trips will not lead to major
traffic impacts or level of service degradations that do not align
with the current tfravel conditions along Maple Avenue.

Table 6-1 shows the anticipated AM and PM peak hour
intersection delays and LOS for signalized intersections. Table
6-2 shows the anticipated AM and PM peak hour intersection
delays and LOS for unsignalized intersections. Table 6-3 shows
the anticipated AM and PM peak hour left furn lane queue
lengths. Table 6-4 shows the anticipated AM and PM peak hour
throughqueuelengths. Table 6-5shows the anticipated AMand
PM peak hour arterial LOS and travel times.
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Table 6-1: AM and PM Peak Hour Future Scenario Signalized
Intersection Delay (seconds per vehicle) and LOS

Intersection

2. Maple Avenue and Nutley

Street E (62.6) E (62.3) E (73.5) E (66)
4. Maple Avenue and Vienna

Plaza Hawk Signal bR b N/A N/A
6. Maple Avenue and

Courthouse Road/Lawyers D (42.8) C (30.9) D|(43.8) C(35)
Road

;.rl:\ec;ple Avenue and Center C (25) D (39.2) C (26) D (38.6)
8. Maple Avenue and W&OD

Trail Crossing N/A N/A N/A N/A
i CHESSHEEEE D(383) C(337) D(388 D(35
11. Maple Avenue and Glyndon

Street A (6.9) B (16.3)) A (6.6)

12. Maple Avenue and Branch A (6.4) 32.5(C) A (6) c

Road
13. Maple Avenue and Beulah
Road

B(17.2)  34.6(C) C (33

15. Maple Avenue and E Street D (38.4) 11.8 B (11.9)
I1-6.Mc.1pIeAvenue and Follin C (34.1) C (23.1)
ane

17. Courthouse Road and

Nutiey Streef E (59.1 E(71.3) C(32.6)
24. Church Street and Beulah C (22.1) C (22) B (18.1)
Street

31. Echols Street and Follin Lane B (13.1) B (17.8)

*Delay and LOS result @

O

o

James Madison Drive
3. Maple Ave ind
Wade Hampion Drive
5. Maple Avenue and
Pleasant Street

9. Maple Avenve and
Mill Street S

14. Maple Avenue and C (23)
Berry Stre A (0)
18. Church Streei and E (47.5)
Lawyers Road D (25.1)

19. Church street and
Center Street c(7.1)

20. Church Street and
Dominion Road/W&OD INVZN
rail Crossing

21. Church Street and Mill
Street (Ol D (27.4)

22. Church Street and

Park Street F(54.9)
23. Church Street and

Glyndon Street 2 1Sk
25. Church Street and E

26. Locust Street and

Courthouse Road BIPE]
27. Locust Street and B(13.8)
Center Street A (0)

28. Locust Street and Park
Ats4
29. Locust Street and B (10.4)

Glyndon Street

30. Locust Street and
Branch Road AL7E

B (12.9)

B(14.9)
E (36.3)
C (23.1)
c(17.7)
F (94.8)
E (36.8)

B(14.2)
B(13)
B(10.7)

D (28.8)
F (55.2)

D (26.6)
C(16.7)

F(112.1)
F(57.8)

C(15.3)
C(18.4)

C (15.3)

D (26.3)
A (0)

B(12.3)
C(22)

B(14.7)

F (433)
E(41.8)
C (16.9)
F (509)
F (83.4)

B(13.7)
D (29.2)
A (0)

F (59.9)
D (28.6)

C (17.9)
B(14.1)

D(28.2)
F (57.9)
B(13.4)
C (15.5)

B(13.3)

C (20.6)
B(13.3)

A (6.5)
B (10.4)

A (9.5)

F (442.7)

D (32.7)
F(122.7)
E(37.1)
C (20.3)
F (194.3)
F (52.6)

B(13.2)
B(12.4)
B(11.1)

D (30.3)
F (56.8)

C (24.8)
c (17.7)

F(115.4)
F(59.2)
B(10.6)
C(18.2)

C (15.5)

D (30.3)
C (15.4)

B(12.1)
C (21.7)

B(14.7)
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Table 6-3: AM and PM Peak HourFuture Scenario 95th Percentile
Left Turn Lane Queue Lengths

Existing Future

Storage

Intersection Lane Queues Queues Intersection
2. Maple Avenue 26 33 45 35 2. Maple A d
. #239 184 #405 252 o LOLETPAS LRSIl )
and Nutley Street
Y 200 246 #407 #295 Nutley Street igg
100 67 #137 85 690
6. Maple Avenue 120 72 m25 91 6. Map'= Avenua et =
SounhousS #122  #166  #135 Couriliousc .
Road/Lawyers Road 190 Rocid/Lawyers Road 800
125 #329 #307 #344 190
7. Maple Avenue 70 73 75 76 890
and Center Street 90 167 106 168 7.Maple Avenue and 600
10. Maple Avenue 160 170 #222 174 Center Stre 670
and Park Street 115 120 114 121 350
11. Maple Avenue EBT 930
and Glvndon NBL 115 59 #238 59 10. Maple Avenue and 720
13. Maple Avenue = 105 m8  #220  m7 y —
and Beulah Road 250 #294 179 #2
TR EI 720
'd Eosr: = 'venue 170 #586 150 #586 11. Maple Avenue and - BT 1170
an Iee Glyndon 660
lé.dN;o::FIeLAvenue WEL 460
anc ~ofin ‘ane 12. Maple Avenue and 810
17. Courthouse Road Branch Road 360
and Nutley Street 13. Maple Avenue and 360
Beulah Road 940
450
;‘5 N:qple Avenue and E 940
440
16. Maple Avenue and 460
Follin Lane 430
360
17. Courthouse Road 670
and Nutley Street 720
550
31. Echols Sireet and 240
Follin Lane 230

#675 366 #751 433
211 463 374 809
251 #409 278 #436

#483 #407 #450 #429
456 286 532 385

313 237 388 189
#475 #488 #489 #503
294 #528 313 #576
mb573 266 mé55 m247
106 218 160 221
167 #366 170 #363
266 #392 268 #399
741 395 #859 462
316 779 379 421
144 379 147 376
168 #372 170 #375
777 240 855 180
42 374 56 353
60 182 60 183
58 223 58 224
62 386 106 325
215 355 214 319
45 182 47 68
133 313 174 343
#903 78 #1011 78
203 m530 226 mb51
54 158 54 158
m#460 247 m#571 275
68 286 75 317
309 220 327 220
93 338 93 338
511 537 530 585
m162 383 m162 m473
89 #542 89 #530
47 322 48 319
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Table 6-5: AM and PM Peak Hour Future Scenario Arterial LOS

D 744 D 599 D 74.6 D 60.3
@ 445 D 557 C 44.6 D 56
D 498.1 D 4922 D 5278 D 503.4
C 452.1 C 4922 C 457.8 D 509.3

As shown in Table 6-1, while the development scenario will result
in increased delays at nearly every signalized study area
intersection, most signalized intersections will operate with the
same level of service in comparison with existing conditions. The
exception to thisis the intersections of Maple Avenue and Park
Street during the PM peak hour and Maple Avenue and Follin
Lane during the AM peak hour. Both of these intersections will

still operate at LOS D or better.

As shown in Table 6-2, the development scenario will result in
some significant increased delays at unsignalized intersection
approaches to Maple Avenue, afew of which will operate with
worse level of service in comparison with existing conditions. It is
noted that under congestion, Synchrodelay calculation results
at unsignalized intersections are impractically high. As stated
previously, the analysis does notaccount forrealw ord behavior
of a yielding and letting someone into the traffic stream (or
being a more ambitious matorist and “forcing” entry into the
traffic stream). As such, while the magnitude of delays is
overstated, the levels of service are not. Under the
development scenario, with the additional traffic along the
Maple Avenue corridor, if may be more difficult fo maoke
movements intfo and out of.unsignalized intersections and
driveways.

As shown in Table 6-3, the development scenario will resulf in
additional queueing for tum lanes along Maple Avenue. This is
the result of additional furns foaccess development properties
and additional opposing fraffic.

As shown in Table 6-4, the development scenario will result in
additional queueing in the through lanes but will generally not
lead to any.additionalimpacts to upstream intersections not
already experienced in existing conditions.

As shown'in Table 6-5, Maple Avenue as an arterial is largely
expected to function much the same withless than a five
percent increasein peak direction travel time anticipated with
the future development scenario (i.e. less than an additional 30
seconds from one end of the corridor to the other end). Table 4
5 also confirms that future fraffic volumes will have little
additional impacts on Church Street.

Based onthese factors, addressing the current challenges of the
vehicle network in the corridor will directly respond to the needs
of today's motorists and be a good launching point to

proactively address the changing fransportation future.

Town Council Briefing #2

The study team provided a briefing of future conditions findings
to Town Council on June 10, 2019. Information presented
included the future development scenario, future vehide
conditions based on the future land use scenario, and
assessments of future pedestrian, bicycle, andtransit conditions.

Public Workshop #2

On June 12, 2019, the study team presented future conditions
findings to the community at the second public workshop. This
workshop began with the same overview presentation as the
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second Town Council briefing and included the following
boards and exhibits:

Corridor Map

Trips Generated per Mixed-Use Scenario Development
This board listed the projected vehicle trips generated for
each development site included in the future
development scenario.

Potential Public Space and Sidewalk Improvements

This board listed the length of street frontage and
driveways for each development site included in the future
development scenario that may be subject to
improvements in the future.

Programmed Mobility Improvements

This board mapped future tfransportation infrastructure and
mobility improvements that have been programmed into
the Town's Capital Improvements Plan (CIP).

Following the presentation, workshop attendees were invited to
parficipate in various activities, including a fransportation
priority survey and a mock investment scenario. These activities
allowed members of the community to convey priorities for
transportation in the corridor, as well as demonstrate how they
would allocate a constrained amount of transportation funds to
individual projects. Online versions of these activities were made
available on the Town's webpage 10 engage community
members who were unable to attendthe in-person workshop.

Public Workshop #3 Activities

6-4
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1.Multimodal
Improvements

1.1 Improvements

Following the review of existing and future conditions, a variety
of improvement concepts were considered to improve
multimodal fransportatfion in Vienna. These concepts were
oriented to address existing challenges, described in Chaopter 3
and Chapter 4, and future impacts and changes, describedin
Chapter 5and é.

Concepts were categorized and are summarized below.
Where applicable, concepts were modelled in Synchro10 fo
compare against future condifions and to demonstrate high
level benefits. It is noted that most of these comparisons.will be
vehicle based and not speak to the benefits anticipated fo be
realized by the other travel modes.

Low Investment, High Impact

The following improvements require relatively low investments
on the part of the Town and have a positive impact on existing
conditions, improving driver and pedestrian safety.as well as

multimodal accessibility.

Concept A. Church Street and Mill Street:
Slip Lane Removal and Intersection Redesign

This improvement proposes a redesign of the infersection at
Church Street and Mill Street toremove the existing slip lane at
the southwest comer of the intersection, as shownin Figure 7-1.
The potential redesign/ normalizes intersection geometry,
realigns crosswalks for' shorter and more direct pedestrian
crossings, andexpands public space atf the northeast comer of

5% &5 (=

the Town Green. The slip laneremoval promotes conditions that
encourage safer and slower turning movements for vehicles,
enhancing pedestrian access and safety.

Figure 7-1: Church Street and™Mill Street Concept

1 2 i

Potential challenges with this improvement may include the
curb work required, the potential need for utility relocation, and
compatibility with the Town Green and historic considerations.
Based on the Synchro analysis for this concept, overall delays at
the intersection are shown to improve (shown in Table 7-1).
Whiletheremovalof thesliplane slightlyincreases delays for the
eastbound right-turning movement, the westbound left
movement is able to clear the intersection more quickly and
enables the intersection to operate with less delay overall.

Table 7-1: Church Street and Mill Street Concept Traffic
Impacts

Future with
Future

PMLOS

O(B2) (1154 O (1674
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Concept B. W&OD Trail Crossing Redesign

This concept proposes a redesign of the three crossings of the
WE&OD Trail at Maple Avenue, Church Street, and Park Street to
reflect design guidance shown in Figure 7-2. The trail crossing
redesigns would provide the following enhancements:

e Raised trail crossings (at Church Street and Park Street)

e High-visibility markings

e Consistentsignage

e Relocated signal push buttons (at Maple Avenue)

The ftrail crossing improvements would increase the visuadl
prominence of the trail crossings, clearly indicating pedestrian
and cyclist priority. Raised crossings — also known as raised
intersections or speed tables — are an effective strategy for
reducing conflicts between motorists, pedestrians, and bicyclists
because they work to slow travel and turning speeds of motor
vehicles, increase the visibility of people crossing on foot and
bike, and increase and yielding right-of-way compliance of
motorists. Raised crossings are only proposed for the
unsignalized Church Street and Park Street trail crossings, due to
the trail crossing at Maple Avenue being signal<controlled with

a dedicated crossing signal phase for trail users.

This concept may be challenged by right-of-way constraints
and utility conflicts, as well as planning for the affect on
emergency vehicle response times.due to the speed-lowering
effects of the raised crossing. Conceptualredesigns for two of
the identified intersections are shownin Figure 7-3.

Other potentially needed improvements at.the Maple Avenue
crossing would be to identify/designate/create a space for
bicyclist and other trailusers to safely w aitto cross the street and

not impede the pedestrian sidewalk along Maple Avenue.
These suggested .improvements are consistent with the

Technical Assistance Panel Report by the Urban Land Institute
(ULl) that was sponsored by the Town of Vienna and the

Metropolitan Washington Council of Governments (MWCOG)
and published in 2017. | Additional W&OD Trail crossing
improvements would provide uniformity throughout the fown fo
address the existing variety of trail, crossing identification (as
shownin Figure 7-4). Improvements could consist ofone or more
of the following:

e Signage: Adopt aconsistent trail crossing sign style to use
Town-wide.

e Markings: Installhigh-visibility markings at Church Street

e Push buttons: Relocate pedestrian signal buttons back from
the streef toincrease safety - this will likely require analysis of
the pedestrian crossing time

e Llighting: Enhance or add pedestrian scale lighting at frail
crossings

Figure 7-2: Trail Crossing Redesign Concept

@ Motor Vehicle Approach Ramp
See Exhibit 4D: Raised

(2) Bicycle Crossing Crossing Elevations

(3) Pedostrian Grossing

@ Stop Sign

Source: MassDOT Separated Bike Lane Planning & Design Guide
https://www.mass.gov/files/documents/2017/10/26/Separated
BikeLaneChapter4 Intersections.pdf
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Figure 7-3: W&OD Trail Crossing Concept at Maple Avenue and ChurchStreet

¥ N

Raised Crosswalk Concept

Y

Existing Crossing
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Figure 7-4: W&OD Trail Crossing Existing Conditions (NACTO)). However, LPIs create potential conflicts with leading
; left-turn signals and right-on-red regulations, in addition to
impacting overall signaltiming settings.

Six key pedestrian crossing locations'w ere identified within the
study area and were targeted.as potential LPI locations as
showninFigure 7-6.

Figure 7=5: Ledding Pedestrian Interval Concept

Concept C. Leading Pedestrian Intervals

This concept introduces leading pedestrian intervals (LPIs) to
signal timing settings at infersections that see significant
pedestrian activity. LPIs typically give pedestrians a three- to
seven-second head start when entering anintersection with a
corresponding green signal in the’same direction of travel for
motorists, as depictediin Figure 7-5. The provision of a head-
start for pedestrians will provide enhanced pedestrian visibility, N
reinforced pedesirian right-of-way, and a reduction of / T
pedestrian-vehicle callisions, as much as 60 percent (according Phase 2: Delayed green light for vehicles
to the National Association of City Transportation Officials
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Figure 7-6: Potential LPI Locations
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Concept D. All Way Stops

To enhance pedestrian and bicycle crossings and provide Figure 7-7: Existing\Pedesfrign Crossings
traffic calming at some two-way stop controlintersections, the
modification to all-way stops is suggested. The installation of
stop signs and marking of stop bars at all intersection

approaches is proposed at the following key intersection:

o Church Street and Dominion Road. This intersection
coincides with a crossing of the W&OD Trail and currently
only features "yield"” signage.

e Center Streetand Locust Street. Thisintersection is located
in the vicinity of several residential blocks and key
community facilities such as Vienna Elementary School,

Town Hall, and Water and Caoffi Fields.

Notifications to build awareness and education of the change
wouldneed to be provided. The intersections would also need
to beevaluatedto determineif the all waystop was compatible
with the amount of traffic. Existing conditions at’ these
intersections are shownin Figure 7-7. Operationally, according
to models created in Synchro, the implementation of all ways
stops will improve delays at the side streets asshown in Table
7-2. Minor street approaches improve a LOSdetter designation
in the AM peak hour and two LOS letters inthe PM peak hour.
There are minimal tfraffic impacts to the majorroad movements.

Table 7-2: All Way Stop Congépt Traffic Impacts

Approach Concept

| w108 | Piv1OS | AM LOS | PMLOS |

Center and C(204) 'D303) B(122) B(1)
FOCE B33 C(154 A(95) A(9.2)

Church and
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Provide More Travel Options

These concepfts highlights multimodal fravel and mobility improvements that could be implemented in the Town of Vienna to provide
more travel options for Vienna residents.

Concept E. Local Circulator

A potential local circulator route orroutes could provide frequent all day bus service to and between Maple Avenue and Church
Street. This would fill a critical existing deficiencyin local-oriented bus service. Potentialroute options, shown in Figure 7-8, include:

1. Maple Avenue to Metro Express
2. Maple Avenue - Church StreetLoop

The circulator concept could fill the existing local-destination transit gap and serve localtrips for existing and future residents. Similarty,
routes could be identified that bring residents from neighborhoods to the commercial corridor. The relative cost, attraction and

consistency of ridership, intfegration with Fairfax Connector service, desired headways, and geometric constraints are recognized
challenges.

Figure 7-8: Local CirculatorPotential Route Opfions
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Microtransit Alternative

Another option similar to a circulator bus, but more flexible,
would be to explore the provision of microfransit service.
Microtransit is a type of privately or publicly operated (or
subsidized), technology-enabled transit service that typically
uses multi-passenger or pooled shuttles or vans to provide on-
demand services with flexible routing. Under this concept, the
Town could define a geographic service area within which a
passenger could request a trip via a mobile application (or
telephone call) and be picked up and dropped off within a
short distance of their desired locations within the zone.
Depending on the level of investment (number of vehicles),
demand for the service, and congestion, the wait fime for trips
and the extent to which rides are shared will vary.

The most likely scenario of microtransit operation in Vienna'is to
define the fown boundary as the main service area zone and
establish one or more other nodes at high-activity locations
nearby to the Town such as Metrorail stations at Vienng, Dunn
Loring, or Tysons Corner. Figure 7-9 shows an example of
service area in Newton, Massachusetts with a similar structure.
Similar microtransit programs are being piloted regionally in
northeast Washington DC and Montgomery County, Maryland.

Further study and consideration should be given to:

Researching potential operators

Defining the service area and span (when service operates)
Pick-up and drop-off locations and policies

Estimating potential ridership and anticipated costs
Accessibility for persons with disakbilities

Payment methods and pricing

Marketing and communication of the new program

Figure 7-9: Microfransit Service Area in Newton, Massachusetts
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Concept F. Bicycle Network

As discussed in the existing conditions section of this report, the
bicycle network isunderdeveloped.

Due to high traffic volumes and activity, there are restraints that
make bike lanes along Maple Avenue not feasible. Instead, the
conceptual network was created to provide access to local
business and recreation facilities from both the north and the
south via Church Street and Locust Street, respectively, as well
as create connections fo the W&QOD Trail.

Specific facilities within the conceptual bike network are
described in the following section. Figure 7-10 shows the facility
types that were considered in this analysis. Figure 7-12 shows a
proposed bike network concept that would enhance the
comfort of biking throughout the Town of Vienna. The proposed
conceptual network provides access along Maple Avenue,
without adding bike lanes to Maple Avenue itself.

Figure 7-10: Bicycle Facility Types

Trailand Bike Lane Shared Lane

Access Point

F1l. Church Street — Shared Lanes

This option shows the installation of sharedlane markings along
Church Street betweenPleasant Street andPark Street as shown
in Figure 7-11. This concepft preserves existing on-street curbside
parking that currentlyserves the uses along Church Street. The
shared lanes would be complimented by “Bicycles May Use Full
Lane” signage and would provide a bike facility running parallel
to Maple Avenue.

Shared lanes may be unfamiliar to both cyclists and drivers and
are<not ideal for new cyclists or children. They are most
appropriate alonglocalsstreets that have slow vehicle speeds.

Figure 7-11: Shared Lanes on Church Street

Existing Conditions

[334
[ ]

Sidewalk
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Figure 7-12: Proposed Bicycle Network
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Church Street— ALTERNATIVE CONCEPT

Alternatively, installing dedicated bike lanes along Church
Street is a future conceptthat couldbe consideredbythe Town.
This concept would remove on-street parking on one side of
Church Street to make room for a pair of dedicated bike lanes.

The dedicated bike lanes would provide a new bike facility
parallel fo Maple Avenue andincreased safety for cyclists. The
reduction of on-street parking may decrease traffic and the
narrower traffic lanes may decrease speeds. Figure 7-13 shows
the removal of one parking lane to provide a bike lane on each
side of the street. This concept should only be pursued witha
betterunderstanding of the parkingneeds of ChurchStreet and
its businesses or with the replacement of parking (if needed).

Figure 7-13: Buffered Bike Lanes on Church Street —Concept 2

Existing Conditions

I i”

Sidewalk

Proposed Concept

I RM y

Sidewalk

t o & =

F2. Courthouse Road - Shoulders to Bike Lanes

Converting the existing shoulders along Courthouse Road to
bike lanes is an additional.concept, as shown in Figure 7-14.
Existing shoulders between Locust:Street and Glen Avenue
present ample width for bike lanes. However, the narrower cross
section between Glen Avenué and Nutley Street can only
accommodate shared lanes.

Figure i7-14: Showulders to Bike Lanes on Courthouse Road

The bike lanes would provide a new facility running parallel to
Maple Avenue with increased safety for cyclists. Additionally,
the narrower ftraffic lanes may decrease vehicle speeds.
However, there are potential conflicts at adjacent residential
driveways. There are also design constraints due to the variable
and inconsistent width of existing shoulders. Figure 7-15 shows a
cross section rendering of the concept.
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Figure 7-15: Courthouse Road Bike Lanes Concept

Existing Conditions

. NESTd shoulder Travel Travel etled Sidewalk .
Lane Lane

Proposed Concept

Figure 7417: Locust Street and Hine Street Shared Lanes

Concept
2 = . f.'f . P
— " — L R Existing Conditions
Sldewak Travel Travel Bike Side / |
ane Lane Lane Lane

F3. Locust Street and Hine Street — Shared Lanes

Another concept for the bicycle network consists of installing % ﬂﬁjj
shared lanes on Locust Street and Hine Street. This concept i '
would provide improved bike routes parallel to Maple Avenue - Sidewalk fravel Travel Sidewalk n
and more direct connections to the W&OD Trail.

Lane Lane

Proposed Concept
Figure 7-16 shows the concept in.the confext of the existing P P

neighborhoodand Figure 7-17 is a cross sectionrendering of the
concept. Shared Shared

Lane
A

[ = ] "
Sidewalk Sidewalk
- u

-
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F4. Pleasant Street — Bike Lanes and Shared Lanes

To further complete the network, a concept to install bike lanes
and shared lanes along Pleasant Street isproposed. Dedicated
bike lanes in both directions are proposed where street width
allows, while a bike lane in one direction and a shared lane in
the other are proposed on narrower segments as shown in
Figure 7-18 and Figure 7-19.

This concept provides a new bike facility across Maple Avenue
and increases visibility for cyclists. The narower traffic lanes may
decrease vehicle speeds and there are opportunities for
coordination with private redevelopment efforts. Variable curb
widths present design challenges. Similarly, there is no easy way
for bicyclists (at present) to cross Maple Avenue at Pleasant
Street.

Figure 7-18: Pleasant Street Bike Lanes and Shared Lanes

f o & =

O=0

Figure 7-19: Pleasant Street Bike kanes and Shared Lanes
Existing Conditions

\) :
Sldew Travel Travel Sidewalk
Lane Lane

Proposed Concept
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Concept G. Locust Street: Trail Improvement /
Extension

Improvements to the existing path between the existing eastem
and western segments of Locust would enable bicyclists
pedestrians to continuously travel along Locust Street as a
viable parallel alternative to Maple Avenue and would also
enhance access the W&OD Trail. Figure 7-20 shows the extents
of the concept that follows the existing path from Center Street

to the W&OD Trail.

Figure 7-20: Locust Street Trail Improvemenf/Exfension
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The right-of-way of the existing pathis owned by the Town of
Vienna, which removes the need for property acquisition for the
segment between Center Street andthe W&OD Trail. However,
the segment east of the W&OD Trail to the Park Streetf
roundabout is privately-owned land, which would require a
property acquisition or.easement process. This improvement
wouldalsolikelyreguire the collaboration and coordination with
Fairfax County Public Schooals.
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1
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Arts] (Dance)

1901S HDd
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Concept H. Pleasant Street and Courthouse Road: Table 7-3: Pleasant Street @nd Courthouse Road Concept
Traffic Impacts

Operational Improvements

This concept would improve operations at Pleasant Street and Fét;’;ig'trh
Courthouse Road through relocating of the existing HAWK signal Intersection Approach P
approximately 400 feet to the west and installing a new traffic

signal at the intersection of Maple Avenue and Pleasant Street F

Pleasant Street | Northbound [ENEILA]

to absorb additional left furns, relieving the demand for tums at and Maple (943 F170 E(78)

Courthouse Road, and providing an additioanl signalized Avenue F(83.6) F(52.6) E(66.4) E(76.0)

crossing of Maple Avenue (to support the aforementioned bike &1 A

network). ErrorlReference source notfound. shows this concept. /Loy yers and 45.4(D) 40.3(D) D (36.1) D (54.4)
Maple Ave

According to the results from the Synchro analysis (Table 7-3), = D c D D

there would be improved delays for vehicles fravelling on Maiple Avende (527.8)  (503.4)  (566.6) (517.8)

Pleasant Street. Relocating a porfion of left turns from Arterial Westbound c D C D

Courthouse Road does yielded improved delays at the [ESZABINMISOSIN  (476.3)  (519.1)

intersection during the AM peak hour. There were no reported
benefits, overdll to the Maple Avenue corridor. Itisnoted that in
combination with the future adaptive traffic signal ‘system,
vehicle progression and signalized intersection performance
should improve across the board.
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Concept I. Capital Bikeshare:
Explore Feasibility/Deployment

Another multimodal improvement is fo explore the feasibility
and deployment of Capital Bikeshare docking stations in
Vienna. This improvement will fillgaps of the regional bikeshare
network, leverage W&OD Trail access, and provide new cydling
options for Vienna residents and visitors. The siting of bikeshare
stations may present a challenge and will require further
evaluation. Co-locating near existing bus stops, metrorail
stations, and popular destinations may serve to create
multimodal hubs in Vienna, furthering travel options.

Capital Bikeshare Statfion

Complete the Network

The next set ofimprovements are projects related to completing
existing street and sidewalk networks in the Town of Vienna.

Concept J. Curb Reconstruction

A potential improvement is tofinstall perpendicular curb ramps
to replaceexisting diagonal curb ramps at study area
intersections as feasible. Perpendicular curb ramps are better
aligned with marked crosswalks and provide better directional
cues for blind or visuallyimpaired pedestrians and wheelchair
users as shownin Figure 7-21.

Some challenges with this improvement are that it can create
signal fiming and drainage changes as well as longer crossing

distances.

Anotherimprovement would be to reduce the curb radii at key
intersections to facilitate safer, slower vehicle turning
movements at street corners. This reduction allows for more

comfortable, shorter pedestrian crossings.

Curb radii reductionrequires curb work and can create utility
conflicts. Additiondlly, radii reductions may be challenging for
large truck furning movements.

7-16



0
Maple Avenue Corridor Multimodal Transportation and Land Use Study % @%
N NN

Figure 7-21: Diagonal vs Perpendicular Curb Ramps Concept K. Roadway Operation/Safety Improvements

This improvement addresses bottlenecks and safety at specific
intersections through a combination of signal timing, geometry
modifications, and phasing changes. It is a relatively quick
implementation and low-cost measure, utilizing the existing
network more efficiently and prioritzing safety. These
improvements.are responsive to current, but not future traffic
and are limited by-right-of-way constraints.

HH Y Yy
Hodl ooy

Example of perpendicular curb ramps
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Concept L. Branch Road — Beulah Road: Impacts

Realignment/Connection
Concept

Constructinga new local street is a concept that could improve | TAMLOS | PMLOS |

vehicle traffic betweenBranch Road and BeulahRoad. Through

this concept, the two existing, t-intersections at Beulah Road at 16.6(B) A(82)  C(31.4)

Beulah and
Maple Avenue and Branch Road at Maple Avenue would be Maple Avenue 3(17.3) 33.5(C) C(247) D(353)
converted intfo one, four-way intersection. This would simplify Bery and “Northbodnd B (12.4) C(23.5) B (14)
movements along Maple Avenue and may present new Maple Avenue | Scuthbound d B(11.1) A (0.0) B(11.1)
development orpublic space opportunities. This concept would Eastbound c D c
create a new street network connection and also enhance reny (9278 | (S0e)] | (E7edd] | (570

. . . Arter C D @ D
pedestrian and bicycle connections. SN (457.8)  (509.3)  (442.6)  (595.7)

As shownin Figure 7-22, the first alignment option proposes
moving the existing Branch Road to connect directly with
Beulah Road and loop around the adjacent shopping plaza
along Wolftrap Creek and fie into Branch Road at Locust Stree

SE. It would require significant right-of-way and consideratio Intersection Approach mmmm

M aple Avenue = A(6.6)  16.6(B) A(60)  C(31.4)

Maple Avenue B(17.3) 33.5(C) C(20.8) C(25.3)
IR I N AGIULENICE D (29.2) B(12.4) E(41.3) C(17.6)

. Avenue
significant Southbound TR B(11.1)  A(0) B (11.1)

of these SSUSET D (527.8)  C(503.4) D (560.9) C (454.8)
Arterial
C(457.8) D (509.3) C(439.7) D (589.1)

> 7-5: Beulah-Branch Option 2 Traffic Impacts

delay savings. More detailed anal
conceptsand a corridor widereas
be needed to realize benefits.
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Figure 7-22: Branch Road and Beulah Road Connection (Realignment Og m
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Figure 7-23: Branch Road andBeulah Road Connection (Realignment Option 2)
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Concept M. Raised Medians Figure 7-24: Raiseéd Median Example

Raised medians can provide protective refuge islands for
pedestrians and create space for landscaping and gateways,
providing a visible, attractive centerpiece that contributes to
the identity of Maple Avenue within Vienna.

Raised medians help to prevent crashes caused by crossover
traffic, reduce glare and distraction from headlights in
oncominglanes, and separate left-turning fraffic from through
traffic. While they may require the loss of mid-block turn lanes
and two-way left turn lanes, they can maintain turn lanes at
intersections and support progression of traffic by diverting left
turns to intersections.

However, raised medians can alter property access on
thoroughfares with many driveways, as is the case along Maple
Avenue, leading to an increase in the frequency of U-tum
movementsin order to access certain properties. An example
of araised medianis shownin Figure 7-24.

This concept proposes the installation of raised medians along
Maple Avenue in four key locations asshown in Figure 7-25:

1. Glyndon Street to Branch/Beulah Road

2. W&OD Trail Crossing

3. Lewis Street/Wade Hampton Drive to.Courthouse
Road/Lawyers Road

4. Nutley Street to Lewis Street/Wade Hampton Drive
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Figure 7-25: Existing and Potential New Raised Median Locations
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Address Existing Challenges

The following concepfts proposed improvements that address
existing multimodal challenges that Viennaiis facing.

Concept N. Fill Sidewalk Gaps

This concept proposes the installation of concrete sidewalks
along segments of Church Street, Glyndon Street, and
Courthouse Road. This includes areas with no sidewalks as well
as areas with existing asphalt paths (as shown in Figure 7-26). It
creates opportunities for increased pedestrian connectivity,
access, and comfort and completes the sidewalk networkin the
study area. Furthermore, it satisfies Americans with Disabilities
Act infrastructure compliance for access for persons with
disabilities. Conflictsmay ariserelated toright-of-way constraints
and utility conflicts.

Figure 7-26: Existing "Asphalt Path" Sidewalk to be Replaced

Concept O. Maple Avenue: Bus Stop Enhancements

Bus stop enhancements. include the installation of shelters,
seating, level boarding areas, and real-time arrival information
screens at bus stops along the corridor as shownin Figure 7-27.
Enhanced bus stops with these features would provide
amenities fo enhance passenger access and comfort present
opportunities for coordination/cost-sharing with developers.
Conflicts may arise related to right-of-way constraints and utility
conflicts.

Figure 7-27.Maple Avenue Bus Stop Enhancements
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Concept P. Church Street and Lawyers Road:
Intersection Redesign

This concept redesigns the intersection of Church Street and
Lawyers Road to improve pedestrian access and safety as well
as create safer vehicle turning movements. Curbb work is
required for this improvement and there is potential need for
utility relocation and traffic impacts to turn restrictions.

The first option (Figure 7-28) tightens curb radii, realigns
crosswalks, and provides a pedestrian refuge island. This
redesign could be designed to maintain or eliminates the left

turn from southbound Lawyers Road to Church Street.

The second option (Figure 7-29) provides two offset “T"
intersections. This redesign eliminates the existing slip lane at the
southwest corner of the intersection, tightens curb radii, and
realigns crosswalks for shorter pedestrian crossings. Through

movements along Church Street are eliminated.

The Synchro results forthe offset “T" concept show significant
improvements in delay for the eastlbound approach on
Church Street during both the AM and PM peakour (shown
Table 7-6). Through the concept, left furns onto Lawyers Road
have fewer conflicting movements decreasing delay.

Table 7-6: Lawyers Road and Church Street Traffic Impacts

Future witn
Approach Concept

F(59.9) D\(30:8)y,.C (15.5) C(16.3)

D(28.6) F(568) D(27) F(61.4)
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Figure 7-28: Church St and Lowyers Rd Intersection Redesign (Ophon I)
DRAFT CONCEPT fad
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Concept Q. Nutley Street and Courthouse Road:
Operational and Geometric Improvement

This concept extends the turn bay on Nutley Street to provide
greater capacity for northbound vehicles turning left onto
Courthouse Road. Updated phasing to signal and eastbound
right turn overlap is required. Curb work is required, and trees
would be impacted. As shownin Table 7-7, Synchro reports
show animprovement in delay at the intersection overall

during the AM peak hour because of the added capacity.

Table 7-7: Nutley and Courthouse Concept Traffic Impact

Eofc
Approach Concept

Overoll E(71.3) cwz.ﬂ‘/.e,) C(31.1)

Concept R. Maple Avenue Off-Peak Parking Lanes

Providing public, on-street parkingalongthe curbside lanes of

Maple Avenue during off-peak periods would provide parking

that may help stimulate or support evening activity and make
use of excess capacity.during non-peak fimes. Upon further

study, this concept could be deployed in specific segments.
Challenges-include the coordination that would be required

with VDOT, enforcement, driver familiarity and safety, as well as
compatibility with traffic flow. A reassessment of the number
and location of commercial entrances may also be necessary
for compatibility purposes. According to the synchro analysis,
the off-peak parking lanes would add slightly under 2 minutes of
travel time in eastbound direction along the Maple Avenue
corridor from Nutley Street to Follin Lane as shown in Table 7-8.

Table 7-8: ©ffPeak Parking Lanes Traffic Impacts

Future with Concept

il L Futre |
Approcach Travel Travel
Time Time

Eastbound D 503.4 D 617.1
Westbound D 509.3 C 465.6

Figure 7-30: Maple Ave Off-Peak Parking Lane Configurations

— = L L ?
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Sidewalk Travel Travel Two-Way Travel Off-Peak Sidewalk
Lane Lane Left Turn Lane Parking
Lane Lane

— — Lo Lt }'
EEEETrEET B

Sidewalk Off-Peak  Travel Two-Way Travel Off-Peak  Sidewalk
Parking Lave Left Turn Lane Parking
Lane Lane Lane
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Studies and Strategies

Aliow alimited set of

Neighborhood Traffic Calming
Studies Design Alowstimieds

Conducting a neighborhood traffic : techniques onemergency
calming study or studies would help the Guidance R

Town identify specific strategies, concepfs,
ands solutions to address unsafe conditions
in residential neighborhoods related fo
traffic and transportation. Such a study
could also help to expand the scope and
application of Vienna's existing traffic
calming guidance.

Speed Management

The results of a study of this nature would
promote and protect residential character
of established communities and focus traffic
and fraffic flow improvements on major P S

routes. et

street’s target speed
to 20 mph.

Median Island Nelghbarhood Traffic Circle

sible, provide abicycle
e of thaalement to avoid

blcyclists having to merge inta traffic

ata narrow pinchpoint.

A minimum clear
widthof 12 fast
forbi-directional
travel shallbe
maintained.

Pinchpoint Neckdown
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Town Traffic Impact Analysis (TIA) Guidelines

Establishing a set of townwide traffic impact analysis guidelines
would establish formal guidelines for how traffic studies will be
conducted and evdluated within the Town of Vienna.

Such an undertaking
could be completed in
the near-term and
allow formore
fransparency and
public agreement with
the process,
consistency across
traffic studies, and
more formal and
reliable documentation
of development
impactsand required
improvement criteria.

LEVELS OF SERVIGE

for Intersections with Traffic Signals

[ Level Delay per

of Vehicle

Service (seconds)
B g‘ 11-20
C i 21-35
D ? 36-55
E I? 56-80
F >80

J

Factors Affecting LOS
of Signalized I

Traffic Signal Conditions:
+ Signal Coordination
+ Cycle Length
* Protected left turn
 Timi
* Pre-timed or traffic

activated signal

o Etc

Geometric Conditions:
* Left- and right-turn lanes:
« Number of lanes
* Bt

Traffic Conditions:
* Percent of truck traffic
« Number of pedestrians
 Etc.

Souvce:ao HCM, Exhibit 16-2, Level of Service Criteria for Signalized Intersections

t &S =

Develop Streetscape Master Plan and design

Guidelines

Developing a fownwide Streetscape/Master Plan and Design
Guidelines would work to| further highlight and build upon
Vienna's history and brand through cohesive design of street

improvement projects.

Street Furnituxe

Well-esigned street fumiture contributes to a functioning
stretscape, First, street furnibure provides fanctionality, comfork,
and gonvenience, Second, atlractive fumiture enhances branding
effarts., Lastly, standard furniture design creates continuity,

Street Lightsand Traffig@Signals Mast Arms

Street lights provide adequate, even lighting alonz streets and
siclewalks. Thiz provides safety and an inviting feel. Traffic signal
rrasLaines provide ai allraclive suppor for traffic signals; as
opfised o overhead wires spanning the intersection, Both
elements shauld pravide apportunities to hang banners and flower
baskets to add character to the street.

82—

LN

Figurez 10 Standard City Street Fights, decorative Jeffiemson pob with K118 LED
luminairs and rippkad acric glaba, coier hlack Standard City traffic signal mast
arras, Unian Metal “Nostalgia Serics” with dacorative base without City scal,
calur bhack,

T pravide even lighting and pramnte a safe commereial
emviranment in the evenings, straat lights have approwimately 60
foot spacing.

Street lights will be the same
Street and Washington Streat and painted black. The City seal is no
longar required

style histarically used alang W Rioad

Pedestal mounted traffic signals can be used in addition to mast
arm mounted signals to increase visibility. Pedestal mounted signals
can be used instea of rmast arm signals ta reduce visual impact — in
this caze, visibility and safety must first b= evaluated by the City's
engineering staff.

Figure 11: Pedestal trafiic signal poles in downtown Staurton, Virginia.
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Town Parking Supply and Demand

Conducting a townwide parking study to evaluate the existing
supply and demand of public parking could be completed in
the near-term and would provide many benéefits, including:

o Gain an accurate inventory of public and private parking
supply
Identify peak and off-peak parking demand
Identifystrategies to supplement existing parking supply and
have a more efficient use of existing supply

e Identify need for and location of new parking facilities

e  Priorifize transportation and parking investments

Off-Street  On-Street
0-50%
50-70%
70-85%
85-95%
Ml — %-100%

o

Long Range Transportation Master Plan

Developing a town-wide transportation master plan would
begin a comprehensive process to build consensus on
fransportation investments that balance roadway, public
transit, bicycle, pedestrian, and other transportation modes and
support Vienna's goals for land use, economic development,
and the environmenithrough the safe and efficient movement
of people and goods.

STREET INVENTORY

Sources: VOO, Fatan County, Towm of

TownofVienna
Comprehensives
Rlan i

2015U pd

Adopted by Town Council on May 23, 2016
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Signal Timing/Phasing/Lane Configuration Maple Avenue — Develop/Access Management Strategy

Improvement Developing a corridor-wide access management strategy

This study supports the planned deployment of the Town'’s would identify feasible opportunities 1o close, consolidate, or

adaptive signal controller technology, and recommends that relocate commercial driveways and curb cuts. Identifying such

corridor signal timing be updated at regular intervals (i.e. every opportunities would streamline implementation at the

two years). appropriate time, such as when adjacent private development
occurs.
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1.2 Community Engagement

Town Council Briefing #3

The study team provided a briefing of draft transportation
network improvements — or “Working Concepts” — to Town
Council on August 19, 2019. The preliminary working concepts
were presented bymode of transportation (pedestrian network,
bicycle network, fransit network, street network, and
safety/access).

Following the presentation, Councilmembers discussed and
provided comments onthe range of potential concepts.

Public Workshop #3

On September 4, 2019, the study team presented preliminary.
working concepfts to the community at the third and final public
workshop. The workshop presented the same preliminary
working concepts as the third Town Council briefing, but

grouped them into four main categories:

1. LowInvestment, High Impact
2. Provide More Travel Options
3. Complete the Network

4. Address Existing Challenges

In lieu of a fomal presentation, the workshop primarily consisted
of an open house format where attendees could visit tables
dedicated to each of the four concept categories and review
the preliminary working concepts in greater detail. Scorecards
were available at each table and asked that community
members rank each category's concepts by personal
preference/priority. The goals of<this third and final public
workshop were to discuss and prioritize working concepts,
identify gaps between the concepts and existing challenges in
the corridor, andidentify additional options for the study team
to consider.

&5 =5

Additional Feedback Opportunities

Community feedback was also received via email and the
Town website in addifion to that received at in-person public
workshop meetings/ and 'was considered throughout the
concept development process.

Town Council Briefing #4

At the request of Town leadership, the study feam attended a
fourth Town Council briefing on November 7, 2019. This briefing
provided anadditional opportunity for the draft study concepts
to be evaluated and discussed in greater detail among
Councilmembers. The result of this Council briefingwas a more
refined hierarchy of concept groupings, as well as more
detailed guidance on prioritization of the concepts included in

the study.

] reSIdents

- ’r\;}lle
11c "-*
o tgﬁc 54 wn
€5 Reduce
T Rl
l:_SZL- sidewalks

USINESSES
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1.3 Public Feedback Summary

As noted, concepts were presented at the third public
workshop hosted at Vienna City Hall on September 4, 2019 to
get feedback from the public.

Prioritization Rankings of Alternatives

Attendees were asked to rank the concepts in order of priority
for each of the categories. Approximately twelve rankings were
tallied for each category and are summarizedinto the tables

below.
Figure 7-31: Low Investment, High Impact Rankings

I. Low Investment, High Impact
Concept

Crosswalks: W&OD Trail Crossing Redesign

| Points |
36‘
(L N

All-Way Stops , 32

@ Leading Pedestrian Intervals (LPI)

o 4

4th Additional W&OD Trail Crossing CWons 2

g,  Church Street and Mill Str - Slip 2
Removal and Intersection re% .

Figure 7-31 shows that of the low investiment, high impact

proposed improvements, the W&OD trail crossing redesign

scored the highest. LPIs andAll-W.ay stopstied forsecond. And

the Church Street and Mill Street slip lane removal and redesign
garnered the least amount of interest.

9
5

% &5 =N

Figure 7-32: More Travel ©ptions Rankings

Il. More Travel Options
v
CD Bicycle Network 'I 49

asant « Street and Courthouse Road: 43
&ko tional Improvements

‘h 1ICapMsha re 35
5th I'LofCirculator 29

Figure 7-32 shows that of the concepts that provide more travel
options, the bicycle network had the most interest. Only one
point away from the bike network was the trail extension
concept onlLocusstreet which has direct benefits to pedestrians
and bicyclists. The local circulator had the least amount of
interest.

rowent xtension: Locust Street 48

Figure 7-33: Complete the Network Rankings
I1l. Complete the Network

Roadway Operation / Safety Improvements 37

@

Raised Medians 35
@
©)

Curb Reconstruction 34

Branch Road - Beulah Road: Realignment /

= Connection
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Figure 7-33 shows that of the concept that improve completion
of the network, prioritizing roadway operations and safety was
most favored. This concept is synonymous with the proposed
signal timing improvement study which also scored as top
priority under the Studies and Strategies category. The
realignment and Branch Road and Beulah Roadreceived the
least amount of interest, though only é points behind the top

priority.
Figure 7-34: Address Existing Challenges Rankings

Fill Sidewalks Gaps 54
@ Church St and Lawyers Road: intersection a
redesign
@ Nutley St and Courthouse Road: Operational 39
and geometric Improvements
4th Bus Stop Enhancement at maple Avenuge 36
5th Maple Avenue Off-Peak Parking Lanes 30

Figure 7-34 shows that filling the sidewalk gaps is the existing
challenge that received the highest prioritization points. People
were also interested in the Church Street and Lawyers Road
redesign as well as the improvements at Nutley Street and
Courthouse Road. The Maple Avenue off-peak parking lanes
had the least amount of interest.

Figure 7-35: Studies@and Strategies Rankings

udies and Str tegi
" Goneey

Signal Timing / Phasing / Lane / Signage and

J : 54
enforcement Configuration Improvements
@ Long RangeTransportation Master Plan 38
Develop Streetscape Master Plan and Design
(€ i 35
Guidelines

4th Conduct Neighborhood Traffic Calming Studies 34

Develop Town Traffic Impact Analysis

g Guidelines 32

6th Conduct Town Parking Supply and Demand 31
Study

7th Access Management Strategy for Maple Ave 21

As shownin Figure 7-35, of the studies and strategies that could
be done in the future, a signal timing/phasing/lane/signage
and enforcement configuration improvement study was the
clear favorite, scoring 16 points above the next highest ranking.
From there, the studies receivedrelatively equal priority, except
for an access management strategy study for Maple Avenue
which received the least amount of interest. This underscores

the prioritythatresidentsplace onimproving vehicle operations.
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Comment Card Summary

Comment cards were available for attendees o document
their thoughts, concerns and opinions regarding the concepts.
In summary, responses fellinto four general categories:

Bike Comments:

Responses identified streets that would benefit from bike lanes
and viewed this improvement favorably. There was some
concern about conflicts between vehicles and bicyclists. Bike
parking was highlighted as a priority.

Pedestrian Comments:

Responses echoed concerns about pedestriansafety of existing
conditions and gave suggestions about specific areas for

improvement. Clearsignage was a priority.

Traffic Comments:

Congestion is a top concern. While Maple Avenue is viewed as
important, emphasis was specifically placed on traffic on local
streets. Comments suggest adjusting signal timings and

implementing flashing yellow, traffic lights to improve delays.

There were split feelings regarding roundabouts in the Town.
Overall, comments expressed a need for ensuring pedestrian
safety at them and only implementing them atlow volume
intersection.

Site Improvement Comments:

Specific access to business and community centers were
highlighted. Prioritzing green space.was a value as well.
Respondents showed hesitance toward the Beulah Road and
Branch Road Altemative 1.concept.

2 ue 0r Multimodal Transportation and Land Use Study %
A
AT HIEEBETETEEUBBUIUIUuH’tHHiTRITTTITIT({Y (GO

O

Nethodolc

Following the development and presentation of study
recommendations within the above categories, the study team
reevaluated both the recommendationslist andits groupings at
the request of and in coordination with Town Council. The
product of this collaboration is a condensed list of priority
projects that best address community needs, timing concems,
and technical feasibility. Additionally, a revised, three-tier
prioritizationframeworkwasdeveloped to better categorize the
suite of recommended transportationimprovements.

Top Priority Recommendations

Church Street and Mill Street (Concept A)
W&OD Trail Crossing Redesign (ConceptB)
Leading Pedestrian Intervals (Concept C)
Local Circulator (Concept E)

Bicycle Network (Concept F)

Fill Sidewalk Gaps (Concept N)

Studies and Strategies:

N o~ O~ W -

o Bicycle Master Plan
o Traffic Impact Analysis Guidelines
o Streetscape Master Plan and Design Guidelines

o ParkingSupply and Demand Study
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The study has developed a collection of near- and mid-tem
recommendations along Maple Avenue for all modes of
fransportation that address the current and future mobility
challenges along the corridor in coordination with impacts
related to existing and future land uses and travel behaviors.

In addition to the prioritization, the remaining concepts have
been organized into the three below categories.

Near-term recommendations are defined as those actions that
can be programmed, planned, and implemented within five
years.

Mid-term recommendations are defined as those actions that
can be programmed, planned, and implemented five to 10

years out.

Longer-term recommendations, while outside of the scope and
timeline horizon of this study, are included to speak to keylong-
term needs that rose to the attention of Council and the
community as a result of the study process. The projects
included in this category are more transformative in nature and
may be confingent on future private land development, right-
of-way and property acquisition, or further study. As resources;
funding, and schedules are further developed, the Town may
seek to pursue such actions in order ta further the positive
momentum of fransportation and developmentin Vienna.
These projects are speak to the larger question of whatis the
vision forMaple Avenue andfor Vienna as awhole and how the
corridor can best be oriented to serve its various users.
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Near-Term
Recommendations

Concepts
A Church Street and Mill Street
B W&OD Trail Crossing Redesign
C Leading Pedestrian Intervals
D AllWayStops

Locust Street: Trail Improvement /

Extension

Pleasant Street and Courthouse
H

Road
K Roadway Operation/Safety

Improvements
Fill Sidew alk Gaps
Q Nutley Street and Courthouse Road
Studies and Strategies
Traffic Impact Analysis Guidelines
Bicycle Master Plan

Traffic Calming Studies

§ a5 & =

Mid-Term Longer-Term
Recommendations Recommendations
Concepts Concepts
Local Circulator L. Branch Road - Beuloh Road

Bicycle Network M Raised Medians

Capital Bikeshare R Maple Avenue Off-Peak Parking
Curb Reconstruction

Maple Avenue: Bus Stop
Enhancements

Chureh Street and Lawyers Road
Studies and Strategies

Parking Supply and Demand Study

Access Management Strategy

Streetscape Master Plan and
Design Guidelines

Long Range Transportation Master
Plan
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Opinions of probable cost were developed for the priority
recommendations. These costs represent a review high and low
unit costs for more substantial line item elements that would be
included in each project. The high and low costs were vetted
against recent bid tabs form the Town of Vienna. Opinions of
probable costs are based on a likely construction cost with
multipliers applied for mobilization, erosion and sediment,
drainage, maintenance of traffic, utility relocation, construction
engineering inspection (CEl), preliminary engineering, and a
contingency. Opinions for probable costs are for planning
purposes only and do not represent full cost estimates.

It is noted that a detailed benefit cost analysis was not included
in the scope of work for this study— in fruth such analyses are
complex, given the different andinconsistent ways that benéefits
can be measured for the different modes. For example, for the
church and mill street improvement, one could speak of the
dollar investment per daily delay savings, however no such
measures are readily available or comparable for the other
options. The benefits have been described herein qualitatively
(and supported by quantitative measures where approgpriate).
A thorough benefit cost analysis could be pursued to further the
prioritization process, but such an analysis shouldbe in line with
the typical process, scope, and scale used to weigh the
investments and outcomes of projects that are ultimately
included in a CIP.

Opinion of Probable Cost

Concept

Church Street and Mill Street

| —
(Concept A $80,000 - $149,000

W &OD Trail. Crossing Redesign | $15,000 to $45,000 (per
(Concept B) crossing)

Leading Pedestrian Intervals
(Concept C) $7.500 - $15,000

Local Circulator (Concept E) | $275,000 - $345,000
(annual operating,

Maple 2 Metro)

$415,000 - $475,000
(annual operating,

Maple-Church)

$150,000 - $250,000,
vehicle (replica trolley)

$200,000 to $250,000 (30-
foot transit bus)

Bicycle Network (ConceptF)  $150-000 - $200,000

Fill Sidewalk Gaps (Concept

N) $230,000 - $416,000
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8.Conclusion

This Multimodal Transportation and Land Use Study of the Maple
Avenue corridor was developed to assist the Town of Vienna in
identifying recommendations that leverage the existing
strengths of the Maple Avenue corridor; in addressing current
and future mobility challenges; in understanding and
developing a plan for the potential impacts related to changes
in adjacent land use and density; and, in setting the stage for a
Maple Avenue corridor that works within the context of the
Town of Vienna's broader economic, mobility, and livability
goals.

The core purpose of the Maple Avenue Corridor Multimodal
Transportation and Land Use Study is to develop near- and mid-
term recommendations that will help to enhance mobility and
the tfravel experience along the corridor as well as to enhance
safety and access for all modes of transportation.

The study confirmed a number of existing challenges along the
corridor, collected existing conditions multimodal fransportation
data, and sought to provide context for theresiliency of the
Maple Avenue corridor with respect to future change in land

use and density.

Maple Avenue, during the peak periods, does experience
congestion.There are also alack ofalternative routes, northand
south, of Maple Avenue that can provide relief. Certainly these
routes do not exist without traversing in part through residential
and transitional neighborhoods that may not be compatible
with the desired speed and traffic volumes.

There are opportunities to capitalize on and to enhance the
viability of active transportation modes. Vienna can leverage
the strengths of the walkingand transit networks toinfluence the
ways people travel, potential reducing peak period demands.

% b

With respect to the future, a development scenario was tested
and indicated that, for the types of mixed-use development
Vienna is currently targeting, additional traffic will not
substantially alter the .operations or perceived travel along
Maple Avenue. This is'even prior to the transportation demand
management and. parking requirements that Vienna may
require of 'developers, further reducing vehicle volumes and
impact.

There are a limited number of options to improve vehicle
operation along Maple Avenue in the near- and mid-tem
horizon. The road is constrained to 5 lanes and significant
redevelopment across the corridor would be needed fo
change that. What make sense then is recommendations and
improvements that make the most efficient use of the those 5
lanes, while balancing the needs of bicyclists, pedestrians, and
fransit riders both on and off the corridor.

Within this study, implementable recommendations were
developed that address specific areas of traffic concem,
elevate other modes of fravel, and promote fransportation

safety.

Ultimately, while beyond the scope of this study, it may be the
future task of the Vienna community to define the ultimate vision
for the Maple Avenue corridor and transportation in Vienna as
awhole. With such a vision defined, concrete steps and projects
and beimplemented to achieve transformative mobility options
and opportunities forall Vienna
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