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Introduction




ULI Study:

The City of Virginia Beach is a unique community, blessed with an abundance of natural resources
and amenities unmatched in the Hampton Roads region. These resources and amenities, coupled
with its cultural, recreational, and economic opportunities, make Virginia Beach a major destination
for residents and visitors alike.

Each area of Virginia Beach has unique resources, development patterns and physical conditions
which help define the character of that area. One of the most unique of these areas is the Shore Drive
corridor. This area, located along the Chesapeake Bay between First Landing State Park on the east
and Little Creek Naval Amphibious Base on the west, is known for its mix of residential areas,
beaches, waterways, vegetation, and businesses which share a connection to the Bay and help define
what makes this area special.

Because of this special mix of resources and opportunities, the Shore Drive corridor has undergone
rapid transformation over the last decade through a combination of new development and
redevelopment activities. This activity has combined to begin changing the character of this area and
undermining the very resources and amenities which fueled the development activity in the area.

In response to this pressure, the City Council commissioned the Urban Land Institute (ULI), a non-
profit research and education organization promoting responsible leadership in the use of land to
enhance the total environment, to undertake a study of the Shore Drive corridor and offer
recommendations to protect and enhance its unique character and sense of place in Virginia Beach.
A panel of recognized experts in real estate, land use, redevelopment, urban design, and economics
focused their efforts on developing a study of the corridor in May, 1997. The report generated by
the panel made the following observations concerning the Shore Drive corridor:

. . . . ' it T a2 al

n the Bayfront / Shore Drive corridor 1s a T S e

“resort community” as opposed to a “resort R e

destination” Coe .
L the corridor lacks a clear image or unifying -* % % o i

identity o, E T '
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n the community and the City currently lack - _ bosesE T

a definitive vision of what the area should =7 . =
be like in ten years
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n the absence of a vision results in unclear plans for the future and a tendency toward
hodgepodge development patterns

. the City has many tools necessary to implement a plan and create a stronger image for the
area, but in the absence of a clear vision it is hard to find the basis for consistent
administrative action and strong political will

u much of the area is already built out

u much development activity is limited to residential development on infill parcels

The ULI panel recognized three areas exhibiting opportunities of high priority in the area:

u the area between Lesner Bridge and the City }'i N
Marina, dubbed “Waterman’s Walk” ' A -

n the sand disposal area located to the west of . 1 N T, e sl '
Lesner Bridge, dubbed “Fisherman’s Park” — b
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House Creek, dubbed “Marina Village” o Ty, oL IR
The panel strongly believed that existing residential E: o - )
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preserved and/or further enhanced, but that the area
needs to be improved both as a scenic corridor and
as an amenity area for all City residents, and as an ancillary amenity for visitors. Development
A strategies for the area should involve several
wT major initiatives, including creating a sense of
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The ULI panel made the following conclusions and recommendations :

a strong image and identity should be
created for the area by making Shore Drive

a scenic highway from Route 13

(Northampton Boulevard) to Fort Story

Lesner Bridge can serve as a focal point on
Shore Drive, and road treatment and
landscape design should distinguish
residential from commercial uses while still
developing a overall unifying theme

Shore Drive should not be widened beyond
four lanes, and its role as a scenic corridor
should take precedence over its role as a

in

transportation corridor to the Oceanfront and resort areas

the bikepath through First Landing State Park should be extended through the area

Specific design concepts were additionally recommended for various zones along the Shore Drive
corridor.

Finally, the panel proposed a series of actions which should be undertaken by the City to begin
implementation of these recommendations:

create an advisory commission comprised of civic and business leaders in the area to create
a unified voice to promote the arca and ensure timely implementation of the ULI

recommendations

initiate demonstration projects and tighten enforcement of existing regulations to effect some

immediate changes and send the message plans are underway for the area

develop a landscape design plan for Shore Drive

develop a public beach plan

initiate the development of Waterman's Walk, Fisherman’s Park and Marina Village




= better design in new development projects, and develop criteria for an incentive zoning
overlay district

The panel firmly believed that future success in the area will depend more on the quality of
development that takes place rather than the type of development. The panel felt the City needs to
take a more rigorous approach to approving and controlling development on the area, and that the
City Council needs to advance the interests of the larger community rather than simply respond to
the needs of individual property owners or interests in the area.

Shore Drive Advisory Committee:

Based on these recommendations, the City Council appointed the Shore Drive Advisory Committee
in February, 1998 to follow up on the recommendations generated by the ULI panel, and specifically
assigned the Committee the following charge:

] familiarize itself with the ULI ,
Bayfront Study and issues'
associated with development
of the Corridor

n develop an aesthetics and
urban design plan for the Co ¢
Corridor using the ULI Study
as a foundation

|
n identify and prioritize a series ‘
of recommended projects and
actions to implement the
aesthetics and urban design
plan

n facilitate establishment of public-private partnerships to achieve its goals and
recommendations and those of the ULI Study

n investigate alternative funding sources for projects in the Corridor
u engage in public information efforts regarding Committee work
u monitor the progress of implemented projects and plans




This plan is intended to accomplish a significant part of the City Council's charge to the Committee:
to utilize the ULI Bayfront Study to develop an aesthetics and urban design plan for the Corridor, and
to identify and prioritize a series of recommended projects and actions to implement the plan.

Corridor Planning Process:

The Shore Drive Advisory Committee has utilized *

an open planning process for the development of '
the Shore Drive Corridor Plan. Since its inception , )
in February, 1998, the Committee has held regular : v i
monthly meetings open to the public. Public '
comments have been encouraged and time allotted N , '
for public comment at all meetings. In addition, S - _ ;L
the Committee has sponsored a series of public | ' ‘
workshops to provide residents and business —d b e = .
owners in the corridor the opportunity to express |
their views and comments concerning the corridor ; ‘
planning process. The Committee and staff have

shared information being considered for the plan at these workshops as it has been developed. The
plan adoption process employed a similar public comment opportunity, beginning with the Shore
Drive Advisory Committee, and continuing on to the Planning Commission and the City Council.

The Shore Drive Advisory Committee also
hosted a Design Charrette sponsored by the
Hampton Roads Chapter of the American
Institute of Architects concerning development
opportunities for the area identified in the ULI
- Study as “Waterman’s Walk”. The Committee
hosted Charrette participants with an orientation
meeting to the area, followed later by a boat
tour, and design charrette session. Charrette
participants split into three teams and developed
‘1 varius concepts for the area. Shared
{ H observations and recommendations were
presented at a public meeting of the Committee
where property owners and adjoining residents were provided the opportunity to comment on the
charrette work effort. Final recommendations from the Design Charrette are presented in the
Appendix to the plan.
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Before developing a corridor plan for Shore Drive, the Committee recognized the need to build a
foundation for the plan based on defining a vision for the Shore Drive area. The work to define a
vision for the area has involved extensive time at Committee meetings, and has been strongly
supplemented by feedback received from residents and business owners in the area. Committee
members have spent many hours touring the area both individually and as a group. Staff have
worked with the Committee to help provide additional information to better define the existing
character of the area and to keep the Committee apprized of new issues which may help clarify the
vision for the area. In broad terms, the vision for the Shore Drive area has been defined as follows.

A Residential Community:

As noted in the ULI Bayfront Study, and

reinforced by Committee members, the

Shore Drive area is first and foremost a

residential community, comprised primarily '
of residential neighborhoods which are _ e
oriented to the area’s beaches and r x Pl e
waterways. These residential '

neighborhoods primarily have well-defined |
character, and provide a wide array of |
housing styles and types. It is envisioned : - ‘
that this predominance as a residential

community should continue to form the backbone of land use for the area. Businesses in the area
should be focused on providing support services to area neighborhoods primarily, with a secondary
emphasis on businesses which can perform a unique role in the area and help give it its special
character, such as restaurants and marine-oriented businesses. Overall, the area should be focused
primarily toward local neighborhoods and local resident rather than visitor needs. New development
and redevelopment in the area should be oriented towards protection and enhancement of the
character of existing residential neighborhoods, while commercial development should be oriented
toward servicing neighborhood needs or building on the restaurant and marine-oriented business
theme in the area.




A Community with a Rich Physical Character:

The Shore Drive area is an eclectic mix of
architectural styles, as well as densities and

building bulk. Shore Drive itself provides the

central spine linking the area together, with

various stretches of the corridor having fairly

distinct character. Significant vistas of area

waterways and natural areas help define the

area’s special character and should be protected

and enhanced where possible. The distinctive

character of sections of the corridor should

likewise be protected and enhanced to the

greatest extent possible, such that these areas

maintain their special character and aesthetic quality without giving way to the sameness and
blandness of design evidenced in other corridors in the City.

Pedestrian Access and Recreational Amenities:

To ensure that the area maintains its rich
neighborhood character, it is envisioned that major
expansion of safe and convenient pedestrian and
recreational amenities are a necessity for the area.
Accordingly, adequate sidewalks along the majority
of the corridor length are strongly recommended. All
signalized intersections should have clearly
delineated pedestrian crossing areas with signal
control devices to ensure safe pedestrian crossing of
Shore Drive and intersecting roadways. Extension of
the multi-purpose trail from West Great Neck Road
to the Bayside Recreation Center is a further priority.

Likewise, future planning efforts following the adoption of this plan should focus on providing safe
and convenient access to the area’s waterways and beaches; its unique recreational assets. In
particular, the views of Lynnhaven Inlet from the proposed Waterman’s Walk area from Lesner
Bridge along Vista Circle, and the Pleasure House Creek Shoreline along Marlin Bay Drive to the
site of the proposed Lynnhaven Inlet Boat Ramp facility should be preserved.




A Community with Diverse Opportunities and Activities:

Limited opportunities for development remain
on vacant parcels in the area. Accordingly, it is
envisioned that these areas should be
sensitively scrutinized to ensure that new
development is in keeping with the overall
character of the area. Additionally, these
development opportunity areas should be
targeted for development which can provide
additional diversity and high quality amenities
to the Shore Drive area. New developments
should, at a minimum provide pedestrian ‘
amenities, protect vistas and natural resources

to the greatest extent possible, help restore lost

amenities such as native trees, and adequately

address parking and alternative transportation modes, including bikeways and bus services.
Development should concurrently include the development of active and passive recreational areas
in the Pleasure House Creek / Ocean Park area.

A Gateway with Unique Natural Resources:
I,

¥ \ A ' The Shore Drive area is a special enclave

“== containing plants and animal species not found

+ elsewhere in combination within the City. These

N natural resources help define the setting of a

special area characterized by sand dunes,

wooded hills, Spanish moss, live oak trees, sandy

beaches, tidal marshes, and wide expanses of salt

water estuaries. The First Landing State Park

and Natural Area has been recognized as a

national treasure due to its exceptional natural

resources. Development and redevelopment

activity in the corridor should take special care to

— protect where possible and restore where

necessary this rich natural tapestry which helps

N

define the Shore Drive corridor.
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A Community with a Rich History and Cultural Heritage:

The Shore Drive area has had a prominent role in
national, state, and local history, beginning with
the first landing of English colonists along the
Chesapeake Bay shoreline in 1607 on their way to
Jamestown, to DeGrasse’s blockade of the mouth
of the Chesapeake during the American
Revolution, to its strategic importance during the
twentieth century in two World Wars, to its role
in international peace efforts today. This heritage
should be highlighted for residents and visitors to
the area alike, through well-designed interpretive
signage oriented to pedestrians. New place
names and projects should take advantage of
relating to this heritage to the greatest extent
possible.

11
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Purpose of the Plan
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It is the purpose of the Shore Drive Corridor Plan to accomplish the following:

Guidance for Shore Drive Corridor:

The Shore Drive Corridor Plan is intended to serve as the City’s overall guidance document to define
and recommend a means of implementing a vision for the Shore Drive corridor. This plan is further
intended to assist the City in continuing its efforts to accomplish the recommendations set forth by
the ULI Study Panel in its report for the Shore Drive Corridor and Bayfront area.

Amendment to Comprehensive Plan:

Through its adoption by the City Council, the Shore Drive Corridor Plan is to be recognized as part
of the City’s Comprehensive Plan. Where such differences may occur, planning policies embodied
in and relating to the Shore Drive Corridor Plan supersede those presented in the 1997
Comprehensive Plan.

A Strategy and Conceptual Plan:

It is recognized that the Shore Drive Corridor Plan is primarily a strategy and conceptual plan.
Following its adoption, implementation of the Shore Drive Corridor Plan will require that more
detailed plans be developed for various elements to address specific design issues. Recognizing that
this will be required, it is critical that the detailed design and implementation phases be fully
coordinated with the Shore Drive Advisory Committee to maintain consistency with the spirit and
intent of the adopted Shore Drive Corridor Plan.

S » or e 0 vr i v ae
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Policies, Goals and Objectives
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The Shore Drive Corridor Plan sets forth the following policies, goals and objectives:
Policies:

L The City recognizes that the Shore Drive corridor serves primarily as a unique residential
community and secondarily as a resort destination access corridor.

u The City is committed to the development and implementation of architectural design
guidelines, landscaping guidelines, and sign guidelines which promote the development and
redevelopment of quality public and private projects in the corridor.

n The City realizes that the defining of a vision for the corridor is the first step in a long series
of activities which are intended to ultimately lead to full implementation of the defined
vision. Accordingly, it is understood that the vision must be linked to practicalities and
limitations of funding, evolving ideas, and projects, and that phasing and prioritization of the
ideas embodied in the vision for the corridor constitute a critical component of the ultimate
plan for the area.

Goals:

n To protect, restore and enhance the
Shore Drive corridor to reflect the
area’s unique character as a
residential community, and to make
the corridor a functional and
attractive scenic gateway and
accessway to the resort destination of
the Oceanfront.

= To encourage development and
redevelopment of the corridor as an
attractive residential community.

= To make improvements to current
conditions in the corridor by
strategically targeting limited financial resources.

15



Objectives:

u To undertake significant improvements to the streetscape of visually undesirable properties
along the Shore Drive corridor. To undertake significant improvements at key locations
along the corridor.

n To enhance existing recreational opportunities and facilities in the corridor.

u To undertake improvements to the existing motorized and nonmotorized transportation
network in the corridor.

u To protect, restore and enhance the aesthetics of the corridor.

n To improve traffic safety in the corridor.

u To better define community identity in the corridor and create a sense of place.

n To preserve and enhance scenic views and vistas in the corridor.

L To develop public boating access to the Chesapeake Bay and Lynnhaven River.

u To protect and enhance the quality of residential communities in the corridor.

u To encourage public-private partnerships for revitalization and development of appropriate

business opportunities in the corridor.

L To reduce the clutter of excessive traffic signs along the corridor.

S ¥ or e D riv e
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General Recommendations
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n The Shore Drive Corridor should be enhanced and maintained in its role as the only east-west
evacuation corridor in the northen end of the City. Accordingly, existing drainage problems
along Shore Drive during periods of heavy rainfall or storm tides evidenced at the west gate
of Fort Story and the Pleasure House Creek area should be redesigned to prevent decreased
traffic capacity during emergencies.

u All billboards along the Shore Drive Corridor should be removed through an aggressive and
proactive strategy strongly supported by the City in conjunction with the development review
process.

Aesthetics:

Bridge Treatment:

u Enhance the appearance of Lesner Bridge through the incorporation of design and
structural elements, including extension of a multi-purpose trail along the south side
of the eastbound bridge, addition of abutments at the ends of each bridge, and
incorporation of gateway elements at the bridge abutments. Lesner Bridge should be
enhanced so that it serves not merely as a transportation link in the corridor, but
enhanced in its function to support improved navigation, safe pedestrian access and
safety.

u Add signage in coordination with the Sign Guidelines appended to this plan which
identifies the crossing of Lynnhaven Inlet, Pleasure House Creek and Lake Joyce
from each direction on Shore Drive.

u The Northampton Boulevard interchange
should be enhanced so that it is both
functionally efficient and aesthetically
pleasing through structural and
landscaping treatments.

O
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Landscaping:

u Phase in landscaping which satisfies the criteria defined in the Landscaping
Guidelines appended to this plan, in coordination with the phasing and construction
of other plan elements.

L Coordinate plan review and approval process with criteria defined in the Landscaping
Guidelines appended to this plan to enhance overall corridor aesthetic appeal and
continuity of design.

n Develop incentive programs to encourage existing businesses and residences in the
corridor to retrofit existing landscapes as replacement is warranted to further enhance
overall corridor aesthetic appeal and continuity of design. Private use of the public
right-of-way should be encouraged where appropriate to promote this objective.

= Encourage use of informal public and private landscape designs that reflect the
natural setting of the Shore Drive corridor.

Sign Treatments:

u Complete a comprehensive inventory of all signs in the Shore Drive corridor and
establish a program which accomplishes the following:

] removal of obsolete, outdated, deteriorated, or redundant and unnecessary
public signs

u replacement of all remaining public signs to conform with uniform public
sign standards as outlined in the Sign Guidelines appended to this plan

s removal of private signs located within the City right-of-way which are not
under a specific license agreement with the City

u removal of nonconforming private signs in the corridor with replacement
which conforms to the private sign standards as outlined in the Sign
Guidelines appended to this plan if the cost to repair existing signs exceeds
fifty percent of value

S *» or e Drivae
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u Encourage the construction of
neighborhood identification signs which .
promote the Shore Drive corridor logo in
the public right-of-way which adhere to the -
Sign Guidelines appended to this plan, in
order to enhance the overall aesthetic
appearance of the Shore Drive corridor and
reinforce the residential community theme.

Right-Of-Way:

L Where appropriate and in accordance with the overall plan typical roadway section,
utilize right-of-way along the Shore Drive corridor to help implement the gateway,
sidewalk, multi-purpose trail, bridge treatment, and landscape improvements
described in other sections of the Shore Drive Corridor Plan.

n Develop a detailed plan for appropriate use of all identified excess right-of-way and
other City-owned real estate in the Shore Drive corridor for potential disposal and
development. Earmark all funds generated through the sale of excess right-of-way
in the Shore Drive corridor to assist in funding desired improvements identified as
part of the Shore Drive Corridor Plan.

u Review all existing license agreements authorizing encroachments into the right-of-
way for consistency with the policies, goals and objectives set forth in the Shore
Drive Corridor Plan. Develop method for renewal of existing license agreements to
conform with the policies, goals and objectives set forth in the Shore Drive Corridor
Plan. Ensure all future license agreements conform with the policies, goals and
objectives set forth in the Shore Drive Corridor Plan.

u Develop a iandscaping encroachment easement procedure to promote private activity
in accordance with the Landscaping Guidelines appended to this plan.

S & o r e D riveoe
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i I Gateways:

r= - N - .
- : i ST n Develop a gateway design
R TR li and theme for the Shore
AT ,d__[[_ ‘ T - Drive corridor for use at the
AR e identified Gateway
= , U locations.
2 - v €
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= Design elements should incorporate the following general criteria and specifications:
u simplicity of structural design, texture and color treatment to reflect dynamic
nature of natural environment and setting in the corridor
= scale of design to complement and not overpower existing physical setting
u selection of materials to reflect sustainability at the site, including salt and
wind resistance, minimal maintenance, ease of periodic cleaning and use of
recycled/recyclable materials
Recreation:

Multi-Purpose Trail:

n Ten foot width asphalt pavement section.
n Pavement treatments denoting trail crossings at all road and street intersections.
n Renovation and reconstruction of existing trail from West Great Neck Road through

First Landing State Park to the west gate of Fort Story.
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Extension of trail west from West Great Neck Road to Jade Street with connection
to Lynnhaven Colony Neighborhood Park, and extension alongside west side of Jade
Street to Shore Drive.

Extension of trail west along
south shoulder of Shore Drive
from Jade Street to East
Stratford Road as ten foot
wide concrete path, in
conjunction with south
shoulder sidewalk and as
pedestrian crossing of Lesner
Bridge, including connection
to boat ramp and Ocean Park
public beach access area at
Crab Creek.

Extension of trail west from boat ramp site to Marlin Bay Drive through Lochaven
Neighborhood Park and existing City-owned rights-of-way.

Extension of trail west along south shoulder of Marlin Bay Drive to Shore Drive.

Extension of trail west alongside Shore Drive to and across First Court Road,
including connection to proposed wayside area at Pleasure House Creek.

Extension of trail alongside west side of First Court Road through Bayville District
Park to Greenwell Road and Bayside Community Recreation Center.

Optimize potential of obtaining funds for trail construction through appropriate
federal, state and private grant sources to best leverage City funding,.

The City should acquire the McLeskey property in the Ocean Park area adjoining
Pleasure House Creek as a major passive natural area park, in order to expand the
functionality of the proposed Lynnhaven Boat Ramp facility and to ensure better
integration of the proposed multi-purpose trail in this area.

The City should acquire the Sunstates property in the vicinity of North Great Neck
Road as a means of improving access to the multi-purpose trail in this area.

S » or e Drive
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Boat Ramp and Beach Access Area:

u Complete construction
documents for the boat ramp
facility at Crab Creek, ensuring

. that plans integrate the multi-

' _ T purpose trail, gateway, and

l - \i\\ lancEi)scape elemer?ts set li/orth in

- the Shore Drive Corridor Plan.

r u Thoroughly research and
B exhaust potential funding
- : oy sources for construction of the
boat ramp facility to help offset
City funding requirements and
best leverage City funding for
other Shore Drive corridor
improvements.

u Develop final plans for access to the boat ramp from Shore Drive via Stratford Road
East which ensure integration of the proposed pedestrian and traffic signal crossing
of the intersection with other elements set forth in the Shore Drive Corridor Plan.
These plans should incorporate acceleration and deceleration lanes, as appropriate,
and include parking for multi-purpose trail users as well as boat ramp and beach
users. These plans should be designed to also preclude boat ramp and beach facility
vehicular traffic from using other entrance or exit points through the Ocean Park
neighborhood to the greatest extent possible.

Opportunity Areas:

u Develop specific plans in partnership with private landowners, in accordance with
the criteria set forth in the Shore Drive Corridor Plan, to address development and
redevelopment opportunities in the following types of areas:

u business areas which predate the City’s landscaping requirements
u business properties adjoining the right-of-way of the proposed multi-purpose
trail

27



u properties adjoining City right-of-way
n properties adjoining underutilized City right-of-way

n Pursue and refine the general recommendations for the “Waterman’s Walk”,
“Fisherman’s Park” and “Marina Village” identified in the ULI Bayfront Study, in
coordination with affected property owners.

Transportation:

Pedestrian Amenities:

y. ' = Construct an five foot wide
concrete sidewalk along the
north and south shoulders of
Shore Drive from South Oliver
Drive to Croix Street, with the
; - i exception of those areas where
the multi-purpose trail will
adjoin the south shoulder of
Shore Drive. In those areas, a
- | ten foot wide concrete sidewalk
will function as both a sidewalk
and as a multi-purpose trail.

L Mark all roadway crossings of the multi-purpose trail with appropriate pavement
markings to differentiate the trail from the roadway.

u Mark all pedestrian button signalized intersection crossings with appropriate
pavement markings to differentiate the crossings form the roadway. ’

u Install pedestrian crossing buttons at all signalized intersections along Shore Drive
between Diamond Springs Road and North Atlantic Avenue. Adjust timing
frequency of pedestrian crossing buttons to accommodate either complete crossing
of Shore Drive to the opposite shoulder, or to adequate safe areas in median, as
appropriate.

28



Traffic Issues:

n Perform pedestrian data collection to determine the need for exclusive pedestrian
phasing in intersection signal timings.

" Encourage bicycle storage facilities at businesses and public areas where appropriate.

u Address the traffic study recommendations as set forth in the Shore Drive Corridor
Transportation Study prepared by the Hampton Roads Planning District Commission
and adopted as part of the Shore Drive Corridor Plan.

u Enforce controlled access management policies in the Shore Drive corridor.

n Encourage owners of the Duck-In property to work with the City to develop solutions
to seasonal parking and traffic issues.

n Encourage private schools in the Baylake area of the corridor to work with the City
to develop solutions to stacking problems in the moming and evening school traffic
periods.

n Investigate the potential of reducing the travel speed on Shore Drive east of North

Great Neck Road to 35 miles per hour as the area closely resembles the densely
developed residential character of North Atlantic Avenue which has similar lower
speed limits.

Roadway Edge and Access Management:

u Phase in construction of roadway edge improvements, including median and shoulder
treatments, to better define the roadway edge between Diamond Springs Road and
Kendall Street.

n Identify specific site locations through detailed site analysis where roadway
improvements should be undertaken in conjunction with relocated and/or
consolidated accessways to properties abutting Shore Drive, including the use of
cross access agreements between individual property owners, in order to reduce
congestion and improve overall corridor appearance.

S h o e Drive
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Intersection Management:

n Increase traffic capacity on the existing roadway through effective intersection
management and reconstruction methods, including:

n dual left turn lanes, as appropriate, at key intersections
u right turn lanes, as appropriate, at key intersections
u acceleration lanes beyond intersections, as appropriate

Utilities:
Underground Ultilities:

u Strive to replace overhead power and other utility lines alongside Shore Drive
between Diamond Springs Road and Kendall Street with underground utilities in
accordance with a phased implementation of other improvements scheduled for the
corridor.

u Encourage the placement of underground utility service boxes in areas which will not
detract from the overall aesthetic character and goals defined in the Shore Drive
Corridor Plan.

L Promote the coordination of utility improvements along the Shore Drive corridor
through the development of a Memorandum of Agreement between the City and all
private utilities in order to further the aesthetic objectives set forth in the plan.

u Adhere to the Landscaping Guidelines appended to this plan which set forth criteria
for landscaping of utility service boxes and high tension power lines to help de-
emphasize the prominence of these structures in the corridor.

u Eliminate overhead utility lines which cross Shore Drive to help reinforce the unity
and visual character of the corridor.

S hd o r e D rive
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Lighting:

L Develop uniform spacing and style of roadside lighting from Diamond Springs Road
to Kendall Street. Lighting styles to be of a type which facilitates routine
maintenance by Virginia Power without City involvement, under guidelines outlined
in the current City contract.

u Lighting should be located within the public right-of-way along the shoulders of
Shore Drive and not in the median to allow for lighting of both roadway and
pedestrian areas along shoulders.

u Ensure lighting fixture poles as well as other utility poles are not physically located
on or constrict pedestrian sidewalks or the proposed multi-purpose trail.

S ko r e Drivoe
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Implementation Strategy
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Projects Currently Underway:

The Shore Drive Advisory Committee has recommended that the City begin implementation of the
Shore Drive Corridor Plan through a series of specific demonstration projects. These projects are
as follows:

u Community Colors Project at Great Neck Road
This project is to be undertaken during Fiscal Year 1999-2000 with full City funding and
technical assistance from the Department of General Services, Landscape Services Division,
and the Virginia Beach Beautification Commission. Plans for the intersection improvements
will incorporate the planting concepts outlined in the Landscaping Guidelines.

= Lynnhaven Inlet Boat Ramp and Ocean Park Beach Access Facility
This project is being undertaken beginning in Fiscal Year 1999-2000 with completion
scheduled in Fiscal Year 2000-2001. Funding for the project is contained within the City
Fiscal Year 1999-2000 Capital Improvement Program, augmented with grant funding from
the Virginia Salt Water Fishing License Fund. Plans for the project are being designed to
integrate with the proposed multi-purpose trail and incorporate the planting concepts outlined
in the Landscaping Guidelines.

u Cape Henry Trail Revitalization Project
This project is being undertaken in Fiscal Year 1999-2000. Funding for the project is
contained within the City Fiscal Year 1999-2000 Capital Improvement Program, augmented
with grant funding from the Virginia Department of Conservation and Recreation Trail Grant
Program funded under the federal Intermodal Surface Transportation Efficiency Act. Plans
call for reconstructing the existing Cape Henry Trail from First Landing State Park to West
Great Neck Road.

n Cape Henry Trail from Bayside Community Recreation Center to Bayville Park Entrance
This project is being undertaken in Fiscal Year 1999-2000. Funding for the project is
contained within the City Fiscal Year 1999-2000 Capital Improvement Program.

The City Council requested that the Commonwealth provide funding for extending the Cape Henry
Trail from the State Park Entrance Road to the West Gate of Fort Story as part of the City’s 2000
Session Legislative Package, as an amendment to the Governor’s Proposed Budget. As this was not
approved, it is recommended that the funding for this project again be included in the City’s 2001
Session Legislative Package for inclusion with amendments to the Commonwealth’s Biennial
Budget for 2000-2002.
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Proposed Phasing of Future Projects:
The Shore Drive Advisory Committee has recommended that the City begin implementation of the
Shore Drive Corridor Plan through a series of phased projects linked to the City’s Capital

Improvement Program. The Committee recommends that the City include funding within the Fiscal
Year 2000-2001 Capital Improvement Program Budget for the following three projects:

I. Gateway Project

Shady Oaks Drive / Marlin Bay Drive to East Stratford Road (3,100 feet)
East Stratford Road to Lesner Bridge (650 feet)
Lesner Bridge (1,525 feet)

Lesner Bridge to Jade Street (2,100 feet)

I1. Multi-Purpose Trail Improvement Project

Multi-purpose Trail from Bayville Park Entrance to First Court Road and Shore
Drive (2,250 feet)

Multi-purpose Trail from Marlin Bay Drive to East Stratford Road (4,275 feet)

Multi-purpose Trail from Jade Street and Shore Drive to West Great Neck Road
(3,825 feet)

Multi-purpose Trail from State Park Entrance Road to West Atlantic Avenue (2,700
feet)

ITII. Open Space Acquisition Project

Sunstates Property
Ocean Park Property

Pleasure House Creek Wayside Property
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The Shore Drive Advisory Committee additionally recommends that funding be provided in the
Fiscal Year 2000-2001 Capital Improvement Program Budget to complete the Architectural Design
Guidelines, Landscaping Guidelines, and Sign Guidelines appended to this plan.

The Shore Drive Advisory Committee further recommends that the City include funding in
subsequent Capital Improvement Program budget cycles for the following phased projects:

I. Phase Two Corridor Project

South Oliver Drive to Baylake Road / First Court Road (6,400 feet)

Baylake Road / First Court Road to Shady Oaks Drive / Marlin Bay Drive (2,750
feet)

Jade Street to Croix Drive (4,925 feet)

Croix Drive to Kendall Street (3,075 feet)

I1. Phase Three Corridor Project

Diamond Springs Road to Kimball Circle West (2,700 feet)

Kimball Circle West to Gate 4 / Staplesmill Lane (4,650 feet)
Gate 4 / Staplesmill Lane to Independence Boulevard (2,070 feet)

Independence Boulevard to South Oliver Drive (2,540 feet)

Cost Estimates:

Cost estimates for the Fiscal Year 2000-2001 Capital Improvement Program and Operating Budget
are as follows:

I. Gateway Project

$6,585,000
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II. Multi-Purpose Trail Improvement Project
$1,076,000
III. Open Space Acquisition Project
$5,178,000
IV. Preparation of Design Guidelines
$150,000
Total Costs $12,989,000
Detailed cost estimates are provided in the Appendix.
Cost estimates for the subsequent fiscal year Capital Improvement Program budgets are as follows:
I. Phase Two Corridor Project
$8,362,000
II. Phase Three Corridor Project
$4,525,000
Total Costs $12,887,000

Detailed cost estimates are provided in the Appendix.
Funding:

Implementation of the Shore Drive Corridor Plan is proposed to be funded primarily through the
City’s Capital Improvement Program as adopted by the City Council. In addition, it is recommended
that this funding strategy be augmented through an aggressive effort which solicits private donations
as memorials, neighborhood and business contributions, grants, and partnerships as appropriate in
conjunction with new development projects.
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Agenda for Future Action:

The Shore Drive Advisory Committee has identified the following items for future action which
should be undertaken in the Shore Drive area subsequent to the adoption of this plan. They are as
follows:

n Support completion of the Architectural Design Guidelines, Landscaping Guidelines, and
Sign Guidelines appended to this plan to augment the development review process for the
area.

u Encourage the City Council to appoint a Beaches and Waterways Commission to address

issues specific to the Shore Drive Area as well as City-wide which relate to dredging, beach
access, beach ownership, shoreline erosion and replenishment, parking, and public facilities.

L Develop neighborhood plans which address issues including land use, landscaping, traffic
patterns, aesthetics, recreation, pedestrian amenities, and open space, to complement the
Shore Drive Corridor Plan for areas within the limits of the Shore Drive Overlay District.

L Develop a plan for the remainder of the dredged material disposal area adjoining the
Lynnhaven Inlet Boat Ramp and Ocean Park Beach Access Facility and its potential for use
as recreational open space for the Corridor.

L Follow through on developing a concept plan for the Waterman’s Walk Area, building on
recommendations generated during the Waterman’s Walk Design Charrette for the area
adjoining Lynnhaven Inlet and Vista Circle located at the eastern end of Lesner Bridge.
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Existing Conditions Description by Road
Segment:




Diamond Springs Road to East Kimball Circle:

Curb and gutter on south shoulder.

Overhead power lines along south shoulder.

3 foot sidewalk along south shoulder.

No landscaping in median or along shoulders in right-of-way.

Limited streetlights located along shoulder.

North outside lane at limit of existing right-of-way adjoining U.S. Navy property.

East Kimball Circle to Gate 4 / Staplesmill Lane:

No curb and gutter.

Overhead power lines along south shoulder.

No sidewalks.

No landscaping in median or along shoulders in right-of-way.

Limited streetlights located along shoulder.

North outside lane at limit of existing right-of-way adjoining U.S. Navy property.

Gate 4 / Staplesmill Lane to Independence Boulevard:

Curb and gutter on south shoulder.

Overhead power lines along south shoulder.

3 foot sidewalk along south shoulder.

No landscaping in median.

Limited landscaping located along shoulders.

Limited streetlights located along shoulder. :
North outside lane at limit of existing right-of-way adjoining U.S. Navy property.

Independence Boulevard to South Oliver Drive:

No curb and gutter.

Overhead power lines along south shoulder.

3 foot sidewalk along south shoulder.

No landscaping in median.

Limited landscaping located along shoulders.

Limited streetlights located along shoulder.

Pedestrian lighting along south shoulder.

Wall treatments along majority of north and south shoulders.

North outside lane at limit of existing right-of-way adjoining U.S. Navy property.




South Oliver Drive to Baylake Road / First Court Road:

Approximately half of link has curb and gutter on shoulders, with almost entirely no curb and
gutter on median.

Overhead power lines along south shoulder.

Approximately one fourth of link has 3 foot sidewalks on either north or south shoulder.
Limited landscaping in median.

Limited landscaping located along shoulders.

Limited streetlights located along north and south shoulders.

Paved shoulders used as drop-off / pick-up turn lanes to private schools adjoining Shore
Drive

Baylake Road / First Court Road to Shady Oaks Drive / Marlin Bay Drive:

No curb and gutter.

Overhead power lines along south shoulder.

Overhead high transmission lines parallel to south road shoulder from former location of
First Court Road to Marlin Bay Drive.

No sidewalks.

Limited landscaping in median except for intersection with Baylake Road/First Court Road.
Limited landscaping located along shoulders except for former intersection of Shore Drive
and First Court Road.

Limited streetlights located along north and south shoulders.

Shady Oaks Drive / Marlin Bay Drive to East Stratford Road:

No curb and gutter on median.

Limited curb and gutter on shoulders.

Overhead power lines along south shoulder.

Overhead high transmission lines parallel to south road shoulder.

Limited 3 foot sidewalks.

Limited landscaping in median; paved median in areas closest to East Stratford Road.
Moderate landscaping on private properties abutting north shoulder.

Limited streetlights located along north and south shoulders.




East Stratford Road to Lesner Bridge:

Curb and gutter on median.

Limited curb and gutter on shoulders.

Overhead power lines along south shoulder.

Overhead high transmission lines parallel to south road shoulder.
Limited 3 foot sidewalks.

Limited landscaping in median; paved median predominates.
Limited streetlights located along north and south shoulders.
Metal guardrails along shoulders and median predominates.

Lesner Bridge:

Curb and gutter on north and south bridge shoulders.
Overhead high transmission lines parallel to and south of south bridge.
Limited 2 foot sidewalk on outside bridge shoulders.

Lesner Bridge to Jade Street:

Limited curb and gutter on median.

Limited curb and gutter on shoulders.

Overhead power lines along south shoulder.

Overhead power lines along north shoulder from Lesner Bridge to Roosters Restaurant.
Overhead high transmission lines parallel to south road shoulder from Lesner Bridge to Vista
Circle.

Limited 3 foot sidewalks. .
Limited landscaping in median; paved median predominates from Lesner Bridge to Page
Avenue / Vista Circle.

Limited streetlights located along north and south shoulders.

Metal guardrails along shoulders and median predominates from Lesner Bridge to Page
Avenue / Vista Circle.

Jade Street to Croix Street:

Majority of link has curb and gutter on shoulders and on median.

Overhead power lines along south shoulder.

Approximately half of link has 3 foot sidewalks on either north or south shoulder.
Limited landscaping in median.

Limited landscaping located along shoulders.

Limited streetlights located along north and south shoulders.




Croix Street to Kendall Street:

Majority of link has curb and gutter on median.

No curb and gutter on shoulders.

Overhead power lines along south shoulder.

No sidewalks.

Extensive landscaping in median.

Limited streetlights located along north and south shoulders.

Kendall Street to North Atlantic Avenue:

No curb and gutter on median or on shoulders.

Limited landscaping in median from Kendall Street to West Fort Story entrance.
Limited streetlights located along north and south shoulders.

No sidewalks.

Paved shoulder with rumble strip.
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Issues and Opportunities:




The Shore Drive Advisory Committee has identified anumber of issues and concerns in conjunction
with the public during the Corridor Planning Process. These issues include undesirable views,
congested and confusing intersections, right-of-way limitations, parking congestion, multiple curb
and median cuts, pedestrian mobility and safety conflicts, overhead utility lines, street lighting
deficiencies, sidewalk deficiencies, inconsistent landscaping, and confusing traffic and information
signs. These items have been identified in more detail in the preceding description of existing
conditions by road segment.

The Corridor Planning Process also provided the Committee and the public an opportunity to identify
options presented after an evaluation of existing conditions. These include desired and enhanced
views, multi-purpose trails, intersection improvements, gateway and signage improvements, reduced
curb and median conflicts, continuous street lighting, continuous sidewalks, landscaped median and
edge treatments, and a unified sign theme. These items have been identified in more detail in the
following description of general recommendations and description of specific recommendations by
road segment.
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Specific Recommendations Description by
Road Segment:
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Diamond Springs Road to

Kimball Circle:

n Replace existing paved
deceleration lane along
south shoulder with
landscaped shoulder by
relocating curb to edge
of roadway. Maintain
right turn deceleration
lanes at street
intersections only.

n Construct four foot
wide asphalt paved
shoulder with rumble
strip along north
shoulder.

n Install continuous five
foot wide concrete walk
in landscaped right-of-
way along south

shoulder.

= 20 foot landscaped
median

u 2-lane traffic capacity in
each direction

u 6 foot road shoulder on

both sides; shoulder on
north side will encroach
into Navy easement

] 5 foot sidewalk along PaManD s To KeipaLy
south side ]

u underground  utility
lines

u minimum right-of-way

available and needed is 110 feet
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Little Creek Reservoir:

L Enhance water views through selective pruning and elimination of plant material along south
shoulder adjoining reservoir.

n Redesign road shoulder to facilitate safe pedestrian and bicycle travel along south shoulder
adjoining reservoir.

n Replace existing guardrails along roadway with uniform guard rail system, preferably out of

treated timber, to improve aesthetics of the roadway and shoulder.
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Kimball Circle to Gate 4 / Staplesmill Lane:

n 20 foot landscaped median

u 2-lane traffic capacity in each direction

| 6 foot road shoulder on both sides; shoulder on north side will encroach into Navy easement
. underground utility lines

L minimum right-of-way available and needed is 110 feet
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Gate 4 / Staplesmill Lane to Independence Boulevard:

= 20 foot landscaped median
u 2-lane traffic capacity on each direction
u 6 foot road shoulder on both sides; shoulder on north side

will encroach into Navy easement
5 foot sidewalk on south side
u underground utility lines
® . minimum right-of-way available and needed is 110 feet

Independence Boulevard to South Oliver Drive:

u 20 foot landscaped median

u 2-lane traffic capacity in each direction, with
the potential to be expanded to 3 lanes in each i
direction I ] o o

u 6 foot road shoulder on both sides; shoulder = .
on north side will encroach into Navy
easement

u 5 foot sidewalk on south side

u underground utility lines

u minimum right-of-way available is 100 feet;

26 feet of Navy easement will be needed
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South Oliver Drive to Baylake Road / First Court
Road:

= 20 foot landscaped median

L 2-lane traffic capacity in each direction, with the
potential to be expanded to 3 lanes in each
direction

= 5 foot sidewalk on north and south sides

= underground utility lines

u minimum right-of-way available and needed is
130 feet

Northampton Interchange:

u Design concept determined by ultimate
interchange reconstruction (maintain
current ramps, add westbound cloverleaf
ramp, or single-point urban intersection).

P

= Add themed gateway structures and ~ T Ny
landscaping. R s Nl

" Reduce number of curb cuts. Ay

| Add curb, gutter and sidewalks. :f_ii}?—:;:—?——@.

l Redesign drainage at interchange to  ~ S

increase usable site area.

Lake Joyce:

u Add sidewalks, curb, gutter and landscaping.

= Widen sidewalk at bridge treatment as overlook
of lake and Bayville Park to enhance water
ViEWS.

u Add multi-purpose trail connection from south

shoulder sidewalk to Bayville Park.
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Pleasure House Creek:

Add sidewalks, curb, gutter and
landscaping.

Widen sidewalk and multi-
purpose trail at bridge treatment
as overlook of Pleasure House
Creek to enhance water views.
Develop property on south
shoulder as wayside with
parking, picnic area, scenic
overlook, canoe access area and
fishing/crabbing access area.

Baylake Road / First Court Road to
Shady Oaks Drive / Marlin Bay Drive:

20 foot landscaped median

2-lane traffic capacity in each direction, with
the potential to be expanded to 3 lanes in each
direction

6 foot shoulder on north side

10 foot multi-purpose trail on south side
underground utilities

minimum right-of-way available and needed
is 122 feet
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Shady Oaks Drive / Marlin Bay Drive to East Stratford

Road:
=

20 foot landscaped median

2-lane traffic capacity in each direction, with the
potential to be expanded to 3 lanes in each direction
5 foot sidewalk on both sides.

underground utilities

minimum right-of-way available and needed is 120
feet

East Stratford Road to Lesner Bridge:

20 foot landscaped median

2-lane traffic capacity in each direction, with the potential
to be expanded to 3 lanes in each direction

10 foot multi-purpose trail on south side

underground utilities

minimum right-of-way available and needed is 126 feet

Ocean Park:

Add sidewalks, curb, gutter
and landscaping.

Transfer excess public right-
of-way to private ownership
for future development.
Close side street access and
median crossings as
identified on sketches.
Reduce curb cuts.

Redesign continuous right
turn lane on south shoulder
to enhance aesthetics and
direct tuming movements.
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Lesner Bridge West and Boat Ramp:

u Construct boat ramp and public beach
access area with landscaping.

= Preserve existing live oak trees on site.

u Construct themed gateway structure.

] Replace sidewalks, and add curb, gutter
and landscaping.

u Construct multi-purpose trail and bridge
connection and crossing.

= Improve intersection of East Stratford
Road.

—
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| tiltTRG 4T
): A

Lesner Bridge:
m 2-lane traffic capacity in each direction — —
u 10 foot multi-purpose trail on south side
attached to the bridge
u future replacement of the bridge to 3 lanes
in each direction and higher waterway SR ; | S -
clearance is recommended 1 ‘ ]
| I H
l | {
| } S=t
f | F
LENER. BEDGE.
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Lesner Bridge to Jade Street:

¢, = 20 foot landscaped median
= 2-lane traffic capacity in each direction, with the
(el B

potential to be expanded to 3 lanes in each direction

I | )
Wt zet | w4 T e ot

ke . 10 foot multi-purpose trail on south side, and 5 foot
sidewalk on north side
u underground utilities
N minimum right-of-way available and needed is 126
feet

Lesner Bridge East:

u Construct themed gateway structure.

u Replace sidewalks, and add curb,
gutter and landscaping.

= Construct multi-purpose trail and
bridge connection and crossing.

= Construct ramps down from bridge

abutments and sidewalks to
pedestrian connection and fishing
access under the bridge.

= Improve intersection of Page Avenue /
Vista Circle.

Jade Street:

L Construct landscaped berm with dense
landscaping on north shoulder at
intersection.

L Construct  multi-purpose  trail and

transition from Shore Drive south
shoulder to Jade Street west shoulder to
Cape Henry Drive paper street.

| FEOTTITETOORTT, m Replace sidewalks, and add curb, gutter
@ e and landscaping
‘ = Redesign Jade Street cul-de-sac to better

accommodate multi-purpose trail.
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Jade Street to Croix Drive:

Shore Drive at Jade Street Looking West

20 foot landscaped median

2-lane traffic capacity in each direction, with the

potential to be expanded to 3 lanes in each direction

from Jade Street to North Great Neck Road

5 foot sidewalks on north and south sides

underground utilities

minimum right-of-way available and needed is 130 feet

Seashell Road:

u Investigate potential of closing Seashell Drive
between Shore Drive and Cape Henry Drive for
public and/or private development.

u Improve pedestrian access with multi-purpose
trail and amenities.

u Develop direct multi-purpose trail access to
businesses.

u Redirect shopping centers access from Shore
Drive to Urchin Road and Red Tide Road.

] Replace sidewalks, and add curb, gutter and
landscaping.
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North Great Neck Road:
n Widen median with landscaping to provide pedestrian safety island.
u Replace sidewalks, and add curb, gutter and landscaping.

L Improve pedestrian
crossing pavement
markings at

3 intersection.

i om Add themed gateway
- treatments in triangle
traffic islands.

L Decrease width of
roadway by
standardizing lane
widths and eliminating
merge lanes in order to
widen median

| ]
A |
B Wi
Croix Drive to Kendall Street: ( T, ! : e — \)
u 20 foot landscaped median T TEler = = ’-=-'.-1 '
2-lane traffic capacity in each direction e Ly {

6 foot shoulder on north and south sides
no sidewalks on north or south sides
minimum right-of-way available and
needed is 95 feet

e e PRV
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Kendall Street to North Atlantic Avenue:

minimum 20 foot landscaped median
2-lane traffic capacity in each direction
6 foot shoulder on north and south sides
minimum right-of-way available and
needed is 100 feet

KENGSLL, T ATUANTC
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Shore Drive Corridor Transportation Study:
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The Shore Drive Corridor Transportation Study contained herein was prepared by the Hampton
Roads Planning District Commission and is inserted here as part of the Appendix to the Shore Drive
Corridor Plan. The original study has only been revised for this report to the extent of renumbering
the study pages and adding the footer design to better incorporate the study in the body of this report.
The original page numbers as shown on the table of contents, list of figures and list of tables pages
in the study have been corrected accordingly for this report.

The remainder of the Appendix begins on page 110, following the Shore Drive Corridor
Transportation Study.
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Shore Drive Corridor Study

This report was included in the Work Program for
Fiscal Year 1998-1999, which was approved by the
Commission and the Metropolitan Planning
Organization at their meetings of March 18, 1998.

Prepared by
Hampton Roads Planning District Commission

June 1999
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ABSTRACT

The City of Virginia Beach requested the staff of the Hampton Roads Planning District
Commission to perform a corridor analysis of Shore Drive between Independence Boulevard
and North Great Neck Road. The study includes analyses of accident data, daily traffic, peak
hour traffic, pedestrian accommodations, bicycle accommodations, and a summary of transit
operations along the study corridor. The analysis of projected conditions included the land
developments that are expected to be in place by year 2020 and the transportation network that
is expected to be in place by year 2018. Alternative improvements to address the deficiencies in
the highway network were analyzed for existing and projected conditions. improvements were
also identified to address safety and connectivity deficiencies in the non-highway transportation
system through the corridor. The findings of this report will assist the City in its efforts to address
land development and transportation issues in the Shore Drive Corridor.
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EXECUTIVE SUMMARY

At the request of the City of Virginia Beach, the staff of the Hampton Roads
Planning District Commission performed traffic analyses for the Shore Drive corridor.
Shore Drive, a four-lane urban principal arterial with a posted speed limit of 45 miles per
hour, is the main east-west thoroughfare for the northern portion of the City of Virginia
Beach. The study area included a 4.5 mile segment of Shore Drive bounded to the west
by Independence Boulevard and to the east by North Great Neck Road. Eleven
signalized intersections are located in the study area as well as a diamond interchange
at Northampton Boulevard. Analyses were performed to assess traffic operations for
both existing conditions and projected conditions during the AM and PM peak hours.
The analysis of existing conditions also included a review of accident data from the
previous three years to identify prevalent accident types and accident-prone locations
as well as a review of access management concerns. Deficiencies were identified and
alternative improvement strategies were analyzed to address those deficiencies. In
addition to performing analyses of traffic operations, the staff of the Hampton Roads
Planning District Commission also assessed the non-highway components of the
transportation system in the corridor such as sidewalks, bikeways, and transit service.

The following deficiencies in the non-highway transportation system were
identified:

e The existing sidewalk system does not connect to form a continuous walkway
through the study area.

e Other than a multi-use path extending from First Landing State Park (located to
the east of the study area) no other bikeways are provided. '

e Bicycle storage facilities are not provided at many of the restaurant and retail
locations in the study area.

e Tourist shuttle and trolley services have not been implemented in the Bayfront
Resort Area to offer alternative transportation modes to tourists, although
Tidewater Regional Transit (TRT) and TRAFFIX are currently performing a study
to determine the need and feasibility of implementing services in the study area.

The following improvements are recommended to address the existing
deficiencies in the non-highway transportation system:

e Implement plans to construct sidewalks along both sides of Shore Drive in the
study area.

e Perform pedestrian data collection to determine the need for exclusive pedestrian
phasing in intersection signal timings.

e Implement plans to extend the existing multi-use path from First Landing State
Park to the Bayside Recreation Center (located in the western section of the
study area).

e Implement the recommendations of the study currently underway by TRAFFIX to
provide alternative transportation services in the study area.

e Perform a ridership survey to determine the needs of transit users.
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The following deficiencies were identified for the highway transportation system:

e Most accidents in the study area occurred in the vicinity of Northampton
Boulevard.

e The most common causes of accidents are drivers following too closely and
failing to yield right of way.

e Shore Drive in the vicinity: of Northampton Boulevard is the most congested
section in the study area during both the morning and afternoon peak hours.

e The northbound right-turn movement at the intersection of First Court Road and
Shore Drive experiences delays during the PM peak hour.

e Some traffic signals in the study area are not coordinated.

e During the school year, westbound traffic on Shore Drive between First Court
Road and Greenwell Road is being stopped to allow vehicles to access two
private schools in the study area.

o Extreme delays are expected to continue to occur at the interchange of Shore
Drive and Northampton Boulevard unless capacity improvements are
implemented.

e Excessive delays are expected to occur in the eastbound direction on Shore
Drive during the afternoon peak hour unless capacity improvements are
implemented by year 2020.

The following improvements are recommended to address the deficiencies of the
highway transportation system:

e Enforce access management policies in the Shore Drive Corridor.

e Coordinate and optimize traffic signal timings to increase through-flow on Shore
Drive and diminish the stop-and-go conditions that contribute to the number of
rear-end accidents. /

e Use protected-only left-turn phasing at the following intersections in an effort to
reduce the number of right-angle accidents: Northampton Boulevard, Greenwell
Road, and Shady Oaks Drive.

e Provide a northbound free-flow right-turn lane at First Court Road with an
acceleration lane onto eastbound Shore Drive.

e Consider interchange improvements at Northampton Boulevard to address
capacity deficiencies during the morning and afternoon peak hours.

e Consider improving capacity by widening Shore Drive from 4 lanes to 6 lanes
between Northampton Boulevard and North Great Neck Road, as indicated in the
2018 Long Range Plan.
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INTRODUCTION

The Shore Drive corridor, shown on Maps 1 and 2, has become a high priority to
the City of Virginia Beach in recent years. As identified in the 1997 Comprehensive
Plan', the corridor “is viewed as an area that has evolved in a rather uncoordinated and
uninspired fashion”. The corridor is a mix of residential, recreational, retail and
commercial land uses. In the spring of 1997, the Urban Land Institute (ULI) evaluated
the potential of the area and developed a strategy for enhancement and development.?
The findings of the ULI report focused on strategies to accomplish three major tasks:

e Utilize the Shore Drive Corridor as a resort community rather than a
resort destination, placing priority on serving the needs of the local
community.

e Utilize the Shore Drive Corridor as a tourist gateway to access
oceanfront resort destinations. .

e Develop land areas adjacent to the Lynnhaven Inlet into “exciting and

high quality waterfront activity centers”.

The ULl report also emphasizes the importance of forming an advisory
committee to coordinate strategy development. Therefore, the Virginia Beach city
council appointed the Shore Drive Advisory Committee (SDAC). The SDAC meets
monthly to discuss issues relating to development on the Shore Drive corridor.

The ULI report references the importance of traffic flow through the Shore Drive
corridor but does not identify strategies to accomplish the task of providing acceptable
levels of traffic operations along the corridor. This report addresses those concerns.

At the request of the City of Virginia Beach, the staff of the Hampton Roads
Planning District Commission performed traffic analyses for the Shore Drive corridor.
Analyses were performed to assess traffic operations for both existing conditions and
projected conditions during the AM and PM peak hours. The analysis of existing
conditions also included a review of accident data from the previous three years to
identify prevalent accident types and accident-prone locations. Deficiencies were
identified and alternative improvement strategies were analyzed to address those
deficiencies. In addition to performing analyses of traffic operations, the staff of the
Hampton Roads Planning District Commission also assessed the non-highway
components of the transportation system in the corridor such as sidewalks, bikeways,
and transit service.

In recognition of the desire to utilize the Shore Drive corridor as a resort
community, the City is developing strategies to enhance the pedestrian and bicyclist
accommodations in the corridor. The SDAC has commissioned a bikeway plan with the

! Comprehensive Plan, City of Virginia Beach, Virginia. November 4, 1997.
2 Bayfront, Virginia Beach, Virginia. An Evaluation of the Area’s Potential and a Strategy for its
3Enhancement and Development. The Urban Land Institute. May 18-23, 1997.

Ibid.
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objective of providing a continuous bikeway connecting First Landing State Park and the
Bayville Recreation Center. In addition to identifying proposed bikeway locations, the
plan also identifies traffic median openings proposed for closure. The HRPDC staff has
reviewed the bikeway plan and the findings are included in this report.

This report will assist the City staff in their efforts to address the deficiencies of
the transportation network and to propose strategies for development in the Shore Drive
Corridor. :

S ¥ or e Drive

36



YNITOUVYD HIMON

- L |i-1i.,

,,,. o
\ } .ot !
o 5 L0
. Y.

{830 ITVOR
R~ .0

Do e e \
- AN . A»\ yg. ‘ y ) B \u. \
NPT \= VAR
ONSL ] \//\
. { L
. ‘ Voo AT
N

~

;o Ry .ﬂ;z«ﬂ% .Ao_\suoﬂm_ IA,..,J F_.
SR 3 N

’ {
T1I34HLUINS

- \. { N
BolY ApPM)S - [ / o . AN -
. <N |

dep A1UDIA
L dVIN

Drivoa

S # 0o r e

37



06 UfoMEIg

\ ’ ‘

~ //. I‘,_. J :
/! N / o « —.

. ' . >\< ) # ‘

N B ,, ~
l ) . - P -
L -
| S vET
jyed eymg - ) v

Bujpue 3814

1seg snoqiydwy
¥881D 8[|

dey eary Apmg
¢ dVIN

38




NON-HIGHWAY SYSTEM

EXISTING CONDITIONS

Pedestrian/Bicycle Destinations

Pedestrians and bicyclists typically access several destinations within the study

area.

o The Bayside Recreation Center is located in the western section of the study
area and is accessible from Shore Drive via First Court Road.
e Public access is provided to many of the beaches along the Chesapeake Bay,
but parking is limited, so Shore Drive residents as well as non-Shore Drive
residents often access the beaches by walking or by bicycle.
o First Landing State Park is located to the east of the study area. Many
residents along Shore Drive use an existing multi-use pedestrian/bicycle path

for recreation and to access the park.

e In addition to the recreational destinations, the mix of residential and retail
land uses in certain sections of the study area encourages pedestrian and

bicycle activities.

Pedestrian and bicycle access is an important consideration in the development of the
transportation system in the Shore Drive Corridor. Although some accommodations for
pedestrians and bicyclists have been provided, the existing facilities are insufficient in

most sections of the study area.

Pedestrian Accommodations

Pedestrian accommodations are provided along the Shore Drive Corridor
between Great Neck Road and Independence Boulevard, as shown in Figure 1.

Sidewalks are provided in
some sections of the corridor
but are not linked to form a
continuous walkway through
the study area. All of the
signalized intersections are
stripped with pedestrian
crosswalks and are equipped
with pedestrian signals and
accompanying  push-buttons.
Also, an existing multi-use path
located to the south of Shore
Drive provides access to First
Landing State Park although it
terminates at West Great Neck
Road.

- -

F .. -:Side v :on the noﬂhboungapprwch o, . Jreat Neck Read to

Shore Drive.
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Bicycle Accommodations

In addition to the pedestrian accommodations that are in place in the study area,
some accommodations have also been provided for bicyclists. As already stated, a
multi-use path (Figure 2) provides access to First Landing State Park and terminates at
West Great Neck Road. Although no other bike lanes are marked in the study area,
bicycle use is evident. Wide paved shoulders along Shore Drive to the east of the study
area are currently being used by bicyclists as are the sidewalks, adjacent residential
streets, and the travel lanes along Shore Drive.

Proper signage and pavement markings are important components of a safe
bicycle plan. Proper signage and markings will clearly direct bicyclists and pedestrians

along the designated travel paths and will
warn motorists of upcoming conflicts. A
bicycle crossing sign is posted on the
northbound approach of North Great Neck
Road to identify the crossing of the muiti-
use path shown in Figure 2, however a
warning sign is not posted on the
southbound approach of Shore Drive. In
addition to the crosswalk markings on
Shore Drive, pavement markings are also
provided on the multi-use path directing
the users to stop and yield to traffic on the
sidewalk and on the roadway.

The provision of storage facilities is
another important component of bicycle
accommodations. Bike racks are provided

Figure 2: This multi-use path provides pécwnan ana
bicycle access to Seashore/First Landing State Park and
terminates at West Great Neck Road.

at various locations in the study area: the Bayside Recreation Center (Flgure 3),

Figure 3. Bicycle racks are provided at the Eéyside Recreation Center.

Bayville Park and Disc Golf
Course, and Cape Henry Plaza.
However, bike racks are not
provided at the most of the
shopping centers located in the
study area or at the public beach
access points. At these
locations, bicyclists are securing
their bicycles to building posts
and signs or not securing them
at all. The lack of adequate
storage facilities may discourage
the use of bicycles in the study
area.
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PROJECTED CONDITIONS

The City of Virginia Beach has placed a high priority on enhancing the pedestrian
and bicycle accommodations along the Shore Drive Corridor in the study area. To that
end, the City Council has appointed the Shore Drive Advisory Committee (SDAC).
Improving the pedestrian and bicycle transportation system in the corridor is one of the
many tasks being addressed by the SDAC. The SDAC has commissioned a bikeway
plan for the corridor that is currently under development.

The draft bikeway plan addresses some of the deficiencies of the current
bikeway and sidewalk system. The draft bikeway plan includes upgrades and additions
to the existing bikeway and sidewalk system that will connect the two major recreation
sites in the study area: First Landing State Park and Bayside Recreation Center. The
improvements indicated for the sidewalk system include the construction of an eight-foot
wide walkway along both sides of Shore Drive, except for the Lesner Bridge. The
proposed bikeway plan includes the construction of a ten-foot wide multi-use
pedestrian/bikeway path that connects to the existing multi-use path that terminates at
West Great Neck Road. Map 3 illustrates the alignment of the proposed multi-use path.
The draft plan proposes that the path be extended west to Jade Street along right-of-
away adjacent to Cape Henry Drive. At Jade Street, the new multi-use path will then
connect to Shore Drive and be constructed along the south side of Shore Drive across
the Lesner Bridge to the west. After crossing the bridge, the new path will then be
constructed along East Stratford Road and connect to Marlin Bay Drive. At Marlin Bay
Drive the new path will again - s e
be constructed along the
south side Shore Drive to
First Court Road. At First
Court Road the path will then
be extended to connect to
the Bayside Recreation
Center. Figure 4 shows the
bridge over the Rudee Inlet
in the oceanfront resort area.
The bridge was constructed
with a multiuse path
separated from the adjacent
vehicle travel lanes by
guardrail. A facility of this
type would require

reconStn-_‘Ct'ion or retroﬁtting Figure 4: Rudee lnt Bridge. A multi-use path over the Rudee Inlet is provided
of the existing Lesner Bridge. atthe oceanfront resort area.
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Safety Issues

Although the draft bikeway plan does not directly address safety issues relating
to the proposed bikeways or sidewalks, pedestrian and bicyclist safety is a priority. The
existing signalized intersections are equipped with crosswalk markings and pedestrian
push-buttons. However, some intersections experience increased pedestrian activity
during the peak summer season. In particular, the intersection of Shore Drive and Vista
Circle (Figure 5) experiences a :
significant increase in pedestrian
crossings during the summer N
months. A restaurant located near
this intersection hosts beach
parties various nights of the week.
Parking on the property is limited,
so patrons are parking on
adjacent properties and are
crossing Shore Drive at Vista
Circle. At locations that
experience increased seasonal =2
pedestrian or bicycle activity,
increased signage may be a
minimum appropriate step to warn
motorists of upcoming pedestrian : : : :

Figure 5: Intersection of Shore Drive and Vista Circle/Page Avenue.

conflicts. Pedestrian activity at this intersection increases during the summer
months.

Bicycle Storage Facilities

The provision of bicycle facilities is an important component of a bikeway system,
although they are not identified as part of the proposed bikeway plan. As already stated
in this report, bicycle racks are provided at the major recreational facilities in the study
area. Bicycle racks, however, are not provided at many of the retail centers in the study
area. Although some land uses in the study area do not typically attract bicyclists (golf
course, auto repair shops, etc.), many of the businesses located in the study area could
possibly benefit by providing bike racks. Convenience stores, video stores, and even
grocery stores generate bicycle trips in the study area; however, bike racks are not
provided at most of those businesses. Bicycle racks could be mutually beneficial to both
property owners and bicyclists. Properly placed bike racks can encourage bicycle use
while clearly identifying where bicycles should be stored on the property, rather than the
bicycles being secured their bikes to posts or signs. Also, owners can have a sense of
security that their bicycle will ot be stolen or damaged while they are away.
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TRANSIT SYSTEM
EXISTING CONDITIONS

Transit usage is an important
tool to address existing and
projected capacity deficiencies. TRT
bus stops (Figure 6) are signed
along eastbound and westbound
Shore Drive. However, the Shore
Drive corridor is serviced by only one
transit route with 60-minute mire i~ T ous stop. This bus stop is typical of all the TRT bus
headways. In addition to the Shore stops along Shore Drive.

Drive corridor, the transit route
serves Independence Boulevard,
Virginia Beach Boulevard, and Great
Neck Road. Ridership data for years
1996 through 1998 are summarized

TABLE 1
Transit Average Daily Ridership

Year Average Daily Ridership

i 1996 468
in Table 1. 1997 401
1998 570
Source; Tidewater Regional Transit
PROJECTED CONDITIONS Prepared by: HRPDC, June 1999.

The portion of Shore Drive in the study area is included in the Oceanfront
Transportation Needs Assessment study that is currently being performed by TRAFFIX.
The purpose of the study is to determine the feasibility of the implementation of traffic
demand management (TDM) strategies to address the transportation needs in the
bayfront and beachfront resort areas. The first phase of that study has been completed.
During the first phase of the study Traffix staff members interviewed employers in the
oceanfront and bayfront resort areas. The next phase of the transportation needs
assessment study is to interview the employees working in the oceanfront and bayfront
resort areas. The key findings of the first phase of the study are summarized below.

o Traffic congestion is identified as a problem in the oceanfront and bayfront areas.
Business owners are willing to participate in the Traffix programs to help reduce
congestion.

o Employers are willing to sponsor employee transportation as an incentive to
retain employees.

o Several options were offered by the employers including improvement and
expansion of the bus service, off-site parking sites, resort area trolley services,
and better information concerning alternate routes to the oceanfront.

One of the possible outcomes of this study could be a tourist shuttle service that
would provide transportation connecting the hotel and resort areas to other tourist
destinations in the region. The implementation of a tourist shuttle service in the




Williamsburg resort area has been very successful. In an effort to provide transportation
to .seasonal tourists and to reduce the number of vehicles on the roads in the
Williamsburg resort area, the regional transit agencies worked cooperatively to provide
a visitors shuttle service during the peak tourist season. The service was first
implemented during the 1997 tourist season and provided transportation for over
120,000 riders during the 1998 tourist season. The shuttle service provides
transportation between hotels and major tourist destinations in the Williamsburg area
(Colonial Williamsburg, Busch Gardens, Williamsburg Pottery, and numerous retail
outlet centers). The provision of a visitors shuttle service could have similar success if
properly marketed and implemented in the Shore Drive corridor.

A trolley service is currently in operation in the oceanfront resort area. The
implementation of the service has been considered a success; however, the trolley
service does not provide a connection to the bayfront resort area.

S »d o r o Driv e
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HIGHWAY SYSTEM
EXISTING CONDITIONS
Roadway Characteristics

Shore Drive, an urban principal arterial, is the main east-west thoroughfare for
the northern portion of the City of Virginia Beach. Three other major arterials intersect
Shore Drive within the study area. Independence Boulevard and Gate 5 of Little Creek
Amphibious Base intersect Shore Drive in the western portion of the study area.
Approximately one mile to the east, Northampton Boulevard intersects Shore Drive and
leads to the Chesapeake Bay Bridge-Tunnel. North Great Neck Road intersects Shore
Drive in the eastern portion of the study area.

Shore Drive has a divided four-lane cross-section throughout the entire 4.5-mile
long study corridor. The eastern and western portions of the corridor are mostly curbed,
while the center portion has unpaved shoulders and uncontrolled access points.

Eleven intersections are currently signalized along this portion of the Shore Drive
corridor. The current lane configurations of these intersections are shown on Map 4.

Accident Analysis

Analyses were performed to determine the types, locations, and probable causes
of accidents along the Shore Drive corridor. In addition, analyses were performed to
determine which signalized intersections have had high accident rates. The data for
these analyses were provided by the City of Virginia Beach for the three-year period
between January 1995 and December 1997.

Corridor Summary

The City of Virginia Beach rates arterial road segments by a standard called the
Equivalent Property Damage Only (EPDO) rate. Table 2 shows the EPDO values for
the Shore Drive corridor, along with the method used for calculating the EPDQO accident
rate. The four segments that make up the study area were all below the citywide
average rate of 324.39. The most hazardous segment was between Northampton
Boulevard and First Court Road, and it ranked 77" out of the 185 arterial road segments
analyzed by the City with an EPDO rate of 290.63.
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MAP 4
Existing Intersection Configurations

Shore Dr.
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TABLE 2
Shore Drive Equivalent Property Damage Only (EPDO) Rates

Average EPDO | EPDO accident Citywide
Shore Drive segment between... per year (1) Rate (2) Ranking (3)
Independence Boulevard - Northampton Boulevard 12.00 146.30 155/185
Northampton Boulevard - First Court Road 43.33 290.63 77/185
First Court Road - Page Avenue/Vista Circle 49.33 261.02 88/185
Page Avenue/Vista Circle - North Great Neck Road 54.67 266.99 84/185

(1) EPDO = (Property Damage accidents x 1) + (Injuries x 3) + (Fatalities x 12)
(2) EPDO accident rate = (Average EPDO x 100 million) / (ADT x 365 x segment length)
(3) 185 arterial segments are included in the analysis.

Prepared by: Hampton Reoads Planning District Commission, June 1999.
Source: City of Virginia Beach

A total of 570 accidents occurred on Shore Drive in the study area between
January 1, 1995, and December 31, 1997. These accidents produced 309 injuries and
one fatality. There were a similar number of accidents in both 1995 and 1996, but there
was a large decline in 1997, as shown in Figure 7.

Figure 8 shows the distribution of accidents by the month of year. Most
accidents occurred during the summer months, however Figure 8 shows an increase in
accidents during the winter months from 1995 to 1996.

Figure 9 summarizes the percentage of accidents by the day of the week.
Friday was the most hazardous day of the week, accounting for more than seventeen
percent of all accidents in the corridor. Saturday was also hazardous, accounting for
over sixteen percent of all accidents. Sunday had the lowest percentage of accidents
with approximately ten percent of all accidents.

Figure 10 shows the percentage of accidents by the time of day. The most
hazardous hour of the day was the afternoon peak hour, between 5:00 PM and 6:00
PM. As expected, the number of accidents increased during the morning peak, midday
peak, and the afternoon peak hours.

Figure 11 summarizes the number of accidents at the top ten unsignalized
intersections ranked by the number of reported accidents. East Stratford Road, at the
western base of the Lesner Bridge, was the site of the most reported accidents at
unsignalized intersections in the study area. The number of accidents at the
Northampton Boulevard northbound exit ramp was also significant as well as at the
unsignalized intersections located in the largely residential area between Page
Avenue/Vista Circle and Starfish Road.

Signalized Intersection Summary

A total of 354 accidents occurred at the eleven signalized intersections within the
study area. Figure 12 shows this data analyzed by intersection and year. The most

48



hazardous signalized intersection was Greenwell Road, although this is misleading.
Most of these accidents were of the rear-end variety, due to the queue formed from the
signalized intersection at the Northampton southbound ramp.

Figure 13 shows that over 90 percent of the accidents at signalized intersections were
of the rear-end and right-angle varieties. The number of conflicts invoiving either a
bicyclist or a pedestrian was just over one percent of the total number of accidents
within the study area. :

Recommended Improvements

Although this corridor is not as hazardous as some of the other roadway
segments within the City of Virginia Beach, improvements can be made to reduce the
large number of rear-end and right-angle collisions. These improvements include
optimizing and coordinating traffic signals, using protected-only phasing for some left-
turn movements, and closing some of the driveways and median openings along the
corridor.

Currently, the majority of the traffic signals on Shore Drive are not coordinated.
In-fact, many of the signails operate with different cycle lengths within this corridor. This
setup does not allow for a smooth progression of vehicles, requiring drivers to stop at
numerous signals as they proceed through the corridor. Optimizing and coordinating
traffic signals will reduce this number of stops, and in turn will reduce the number of
rear-end collisions.

Changing some eastbound and westbound left-turns from protected-permitted
phasing to protected-only phasing will eliminate some of the right-angle accidents.
Because of the large traffic volumes on Shore Drive, there are few adequate gaps for
left-tuming vehicles during a permitted phase. Independence Boulevard, Pleasure
House Road, Page Avenue/Vista Circle, and North Great Neck Road currently have
protected-only phasing. Protected-only phasing is recommended for the Northampton
southbound ramp, Greenwell Road, and Shady Oaks Drive/Marlin Bay Road.

Closure of some driveways and median openings will also produce fewer conflict
points. Street, median, and driveway closures are components of access management
policies. Certain streets and medians have been identified for closure as part of the
development of the draft driveway plan. Those plans are still under development,
therefore this report does not address the closure of specific streets and median
openings.
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FIGURE 10
Shore Drive Corridor Study

Summary of Accidents by Time of Day

1995-1997
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Access Control

Access control is an important issue along major thoroughfares such as Shore
Drive. Inefficient access management can lead to undesirable results such as
inappropriate driveway location, unnecessary median openings, increased modal
conflicts, and degradation of traffic flow. As cited in the Comprehensive Plan, the Shore
Drive corridor has evolved in an “uncoordinated and uninspired fashion™. This
statement is clearly supported by the number of poorly placed driveways and median
openings in the study area.

Many of the intersections along Shore Drive are cluttered with poorly located
driveways. Many of the businesses were constructed allowing two driveways on the
frontage of Shore Drive in addition to at least one driveway on the minor intersecting
street. In many instances, driveways on Shore
Drive are located directly adjacent to an
intersection (Figure 14). Access control at
other locations is even worse.

Some businesses along Shore Drive,
both at intersections and mid-block locations,
do not provide any controlled access to their
properties. Instead, vehicles are allowed direct
access between Shore Drive and parking areas
(Figure 15). Some types of businesses require
_ : © larger driveways than others, i.e. boat marinas,
Figure 14: Poor driveway location on Shore Drive  auto repair shops, etc., but some access
adjacent to existing intersection. control strategies are appropriate.

The draft bikeway plan for the
Shore Drive corridor identified median
openings and minor street -
intersections that are proposed for -
closure. The following streets are -

proposed for closure: Seashell Road,
Ebb Tide Road, Clipper Bay Drive,
Ocean Tides Drive, and Mystic Cove
Drive. The median openings adjacent
to those intersections are also
identified for closure as is a median Figure ;fgn?;f;s;f:g_‘m‘- Somedininsniss ot ok
opening located near Pleasure House

Creek to the west of Shady Oaks Drive. At the time of this study, traffic movement
counts at those locations were not available; therefore only general statements can be
made concerning the impact of those proposed closures. As with any change to an
existing transportation system, median and street closures can have both positive and
negative impacts. Some of the possible impacts are summarized below.

* Comprehensive Plan of Virginia Beach, City of Virginia Beach. Virginia, November 4, 1997. p. 55
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Positive Impacts
¢ Reduction of traffic conflict points.
e Reduced interruption to traffic flow on thoroughfares.
¢ Reduction of cut-through traffic on side streets.

Negative Impacts
¢ Increase in U-tumn -movements.
¢ Reduced accessibility to adjacent properties.
¢ Increased need for signalized intersections.

In addition to the impacts on traffic movement, the City has indicated a desire to close
some of streets and to consolidate properties. Property consolidation could possibly
lead to more desirable land development or even the provision of public parking
facilities in the study area.

Public Parking Facilities

The City has identified public parking facilities as a deficiency in the Shore Drive
corridor. The lack of public parking has long been an identified deficiency at the
oceanfront resort area and during the peak recreation months of the summer the same
is true in the bayfront resort area. The City has received complaints from residents in
the study area concerning vehicles being parked along the residential streets adjacent
to the public beach access points in the study area. Street closures and property
consolidations could give the City the opportunity to prowde parklng for area visitors in
the form of on-street parking or _
higher density parking facilities such
as parking lots or garages. Properly
located public parking facilities could
be a successful strategy to address
the deficiency of public parking in the
study area. The construction of
public parking lots and garages is a
strategy that the City of Virginia
Beach has successfully utilized in
the oceanfront resort area. The
location and feasibility of new public
parking facilities in the study area
requires further analyses that are
beyond the scope of this study.

Flgure 16: Existing parking garage atthe beach front reson area.
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Traffic Volumes and Trends
Daily Traffic

Average daily traffic (ADT) volumes were obtained from the Virginia Department
of Transportation and the City of Virginia Beach. The 24-hour counts used for this study
were performed by VDOT during the summer of 1994, since this data was the most
representative of the corridor. Two count stations are located on Shore Drive within this
study area, and showed a volume of 22 472 vehicles per day between Independence
Boulevard and Northampton Boulevard, and a volume of 43,151 vehicles per day
between Northampton Boulevard and North Great Neck Road. Six count stations were
also studied on adjacent thoroughfares. These counts, along with roadway cross-
sections and annual growth rates for 1988 through 1994, are shown for each location on
Map 5.

An analysis of traffic trends between 1988 and 1994 indicates that there has
been very little growth along Shore Drive. The section of Shore Drive between
Independence Boulevard and Northampton Boulevard has experienced a 0.16% yearly
growth rate during this period, while the section between Northampton Boulevard and
North Great Neck Road has experienced a 0.74% yearly growth rate. These trends,
along with 2020 projections, are shown in Appendix A.

Peak Hour Traffic

The City of Virginia Beach collected morning and afternoon peak hour turmning
movement counts during March 1989. The morning peak hour turning movement
counts are shown on Map 6 and the afteroon peak hour turning movement counts are
shown on Map 7.

The typical weekday morning peak hour is between 7:00 AM and 8:.00 AM and
the typical weekday afternoon peak hour is between 5:00 PM and 6:00 PM.
Approximately 64% of the morning peak hour traffic travels in the westbound direction,
and 64% of the afternoon peak hour traffic travels in the eastbound direction. The
morning peak hour volumes constitute approximately 6.2% of the Average Daily Traffic
(ADT), while the afternoon peak hour volumes are 7.5% of the ADT.
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Arterial Level of Service Analysis
Methodology

The arterial level of service analysis was performed using the worksheets that
calculate level of service for different facility tyEes based upon methodology contained
in the 1994 Highway Capacity Manual (HCM).” The Shore Drive corridor was divided
into two segments, Independence Boulevard to Northampton Boulevard and
Northampton Boulevard to North Great Neck Road, to match the segments that were
used for analysis in the Congestion Management System for Hampton Roads (CMS)®.

Results

The resuiting arterial levels of service are shown below in Table 3. Assuming a
level of acceptance of level of service D or better, each segment operates at acceptable
levels in both the morning and afternoon peak hours.

TABLE 3
Existing Peak Hour Arterial Level of Service for Shore Drive
Shore Drive Section AM LOS PM LOS
Independence Bivd. - Northampton Bivd. D D
Northampton Bivd. - North Great Neck Rd. B C

Prepared by: Hampton Roads Planning District Commission, June 1998.

Even though the section from Northampton Boulevard to North Great Neck Road
has a higher volume, many of its traffic signals allow more green time for the through
traffic on Shore Drive, and therefore produces a better level-of-service than does the
segment between Independence Boulevard and Northampton Boulevard.

Intersection Level of Service Analysis
Methodology

Intersection level of service analyses were performed for the weekday morning
and afternoon peak hours at the eleven signalized intersections along the Shore Drive
corridor. The analyses were performed using the existing signal timings and turning
movement counts provided by the City of Virginia Beach. The eXIstlng intersection lane
geometries, as shown on Map 3, were also used. Synchro’, a traffic signal
analysis/optimization program, was used for this study. This program uses the methods

N Highway Capacity Manual, Special Report #209, Transportation.Research Board, 1994.

& Congestion Management System for Hampton Roads, Virginia, Hampton Roads Planning District
Commission, October 1995,

7 Synchro Professional, Version 3.2, Trafficware.
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contained in the 1994 Highway Capacity Manual to analyze the performance of
signalized intersections.

Results

The results of the analysis of existing conditions are shown in Table 4, and in
more detail on Maps 8 and 9. For this and all other tables showing levels of service,
intersections operating at level of service A or B are highlighted in green, levels of
service C and D in yellow, and unacceptable levels of service E and F in red.

Many deficiencies exist in i
both the moming and afternoon
peak hours. Of utmost concern in ‘ 3
the morning peak hour is the traffic — ~—— "~ —— - ‘ '
queue that forms for the westbound
left-tum at the Northampton
Boulevard southbound ramp. The o A !
number of left-tuming vehicles | !
greatly exceeds its current _
capacity, causing vehicles to block
the adjacent through lane. This : l
queue often extends beyond the -
Greenwell Road intersection, as
shown in Figure 17. -

T
|

Four other intersections are rigure 1/: 3hore urive Am | ra 1G WueUE

. Traffic queues on westbound Shore Drive through the Greenwell Road
operating at unacceptable levels intersection waiting to make a left-turn onto the southbound entrance
of service during the morning peak ramp for Northampton Boulevard.
hour:  Pleasure House Road,
Baylake Road/First Court Road, Shady Oaks/Marlin Bay Road, and Starfish Road. At
the latter three intersections, the westbound through movement experiences delays of

over 90 seconds per vehicle.

TABLE 4
Existing Peak Hour Intersection Level of Service
oz P e s nz ® I < < @ s | BZ
£ 883 % 23| g &2 % B 8 |30|40
DT Q »n o [ @ 5 V] a a = a C-D'
58 S| & | 32| 2 S o s % g 8
ag 2 S | °3 L 5 v S Py - z
o c © 3 5 Py o) o Q
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Prepz "ed by: Hampton Roaas Fiani .., Uistrict Lommission, June 1999,
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The commuter traffic that forms the queue at Northampton in the morning peak
hour uses the Northampton northbound exit ramp to eastbound Shore Drive during the
afternoon peak hour (Figure 18). Although an acceleration lane exists beyond the
Greenwell Road intersection, some drivers need to merge to make the left turn at
Greenwell Road and wait for acceptable gaps on Shore Drive, causing delays. Also,
some drivers that wish to travel east on Shore Drive do not realize that the acceleration
lane extends beyond Greenwell Road and they often wait for an acceptable gap on
Shore Drive.

The intersections of
Baylake Road/First Court Road,
Starfish Road, and North Great
Neck Road also operate at level
of service F during the afternoon
peak hour. This is primarily due N e e X
to the long delays incurred by the , SN
eastbound through movement. el
Also, although traffic volumes are = o . |
not excessive at Starfish, the . ) —
signal phasing includes an
actuated exclusive pedestrian » -
phase crossing Shore Drive.
Although this phase is rarely - -
called, the analyses were - - - " ’
performed assuming the . ——
pedestrian phase is called every -~ '

cycle. Therefore, the level of rigure 18: Shore Drive PM Traffic Queue at Northampton Boulevard

i i i Traffic queues on northbound Northampton exit ramp. A large volume of
service reported in this StUdy traffic enters eastbound Shore Drive at Northampton and at First Court
could be worse than the actual Read during the afternoon peak hour.

level of service being experienced
if the pedestrian phase is not
actuated.
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Existing Alternative Analysis

Due to the poor levels of service of many intersections in this corridor,
different alternatives to improve the performance of the corridor in the short-term
were tested. Most of these improvements used Transportation Systems
Management (TSM) strategies. Six alternatives were tested for both the morning
and afternoon peak hours, and are listed in Table 5.

TABLE 5
Description of Short-Term Alternative Improvements
Alternative improvement
1 Existing signal timing and phasing.
2 Optimized and coordinated signal timing and phasing.

Optimized signal timing and phasing, including minimum
3 pedestrian timings.

Optimized signal timing and phasing, including protected-
4 only phasing for all eastbound and westbound left-turn
movements.

Optimized signal timing and phasing, including protected-
only phasing for accident-prone intersections, including
the Northampton southbound ramp, Greenwell Road, and
Shady Oaks Drive/Marlin Bay Road. '

Same as Alternative 5 plus the addition of a free-flow
6 northbound right tum lane at First Court Road with an
acceleration lane onto eastbound Shore Drive.

Note: The City of Virginia Beach is currently developing a city-wide ITS Masterplan
that will identify the resources required to implement the improvements described in
Table 5.

Results

The results of the analysis of the
above short-term alternatives are
summarized in Table 6. Detailed
analysis results for each alternative are
included in Appendix B. Optimizing and
coordinating the ftraffic signals greatly
improves the performance of the
corridor. All  eleven signalized

intersections improve to acceptable
FIGURE 19: PM traffic queue on First Court Road.
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levels of service D or better, except for the intersection of Shore Drive and Baylake
Road/First Court Road (Figure 19) in the afternoon peak hour. Alternative 6, which
includes constructing a free-flow northbound right-turn lane from First Court Road to
Shore Drive, improves all intersections to acceptable levels.

TABLE 6
Short-term Improvements
Existing Alternative Level of Service Analysis Results

AM PEAK

> [ve ) T - Z i < n b
: |83 87 5 8 § 7 § =z § 3% i
3128 %2 & oz § o 5 % 7 %3 °g
= g 3 3 oA T3 g 9 o & > 7] 9
3 ag T P 32 = a 2 g & z z

3 g § 335 ¥ 3 9 2 3 2

o S a S ) 3 =

@ a a ]
1 W) C Cc
2 * C I o o D)
3 C | C _C
4 C | L D
5 E‘ | n_ i—
6 C D D
PM PEAK

1 n C cC " D
2 _C C IRV
3 C o C
4 \..2 C _ C | ()
5 ¢ C_ ¢ 4
6 cC C c e

Prepared by: Hampton Roaas r1anning District Lommission, June 1yyy.
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PROJECTED CONDITIONS
Traffic Characteristics

Staff members of the HRPDC worked in coordination with the City staff to
project traffic volumes for the year 2020 utilizing the 2018 transportation network and
2020 land use data. The projected 2020 daily traffic volumes for the roadways in the
study area are shown on Map 10 and in Appendix A. The projected 2020 morning
and afternoon peak hour turning movements are shown on Maps 11 and 12
respectively.

Year 2020 Alternative Analysis

Corridor and intersection capacity analyses were performed for future traffic
conditions. Spreadsheet templates were used for the corridor analysis, while
Synchro was used for the signalized intersection analyses. Alternative 6 as
described in Table 6 was used as the “Base Case” of the analysis of projected
conditions. The assumptions for that alternative are listed below and were included
in the analysis of projected conditions.

Analysis Assumptions

Level of service analyses were performed for the year 2020 with the following
assumptions concerning land development and corridor performance:

e The 2020 land use will be fully built, and the 2018 long range transportation
improvements will be complete.

e Although it does not meet any warrants based on existing vehicular volumes
and accidents, a traffic signal will be installed at the intersection of Shore
Drive and East Stratford Road for the planned city boat ramp.

o All twelve traffic signals (the eleven existing signals plus the addional signal at
East Stratford Road) throughout the corridor will be optimized and
coordinated.

e Protected left-tum phasing for eastbound and westbound left-turns will be
used at accident-prone intersections, including the Northampton southbound
ramp, Greenwell Road, and Shady Oaks Drive/Marlin Bay Road.

Minimum pedestrian timings will be incorporated into the signal timings at all twelve
signalized intersections, and none of these intersections will operate with exclusive
pedestrian phasing.
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Base Case Analysis Results
Arterial Analyses

The projected 2020 arterial level of service is shown below in Table 7.
Assuming level of service D as the minimum level of acceptability, the segment
between Independence Boulevard and Northampton Boulevard fails in the
morning peak hour, while the entire corridor operates at unacceptable levels
during the afternoon peak hour.

TABLE 7
Projected 2020 Peak Hour Arterial Level of Service
Shore Drive Section AMLOS PM LOS
Independence Blvd. to Northampton Blvd. - 4 lanes E E
Northampton Blvd. to North Great Neck Rd. - 4 lanes C E

Prepared by: Hampton Roads Planning District Commission, June 1999.

Signalized Intersection Analyses

The 2020 level of service results by movement and intersection for the
Base Case are shown in Appendix C and Maps 13 and 14. During the morning
peak hour, the only intersection operating at an unacceptable level of service is
the Northampton Boulevard southbound ramp. The estimated delay is
approximately 300 seconds per vehicle, indicating severe congestion will occur at
this intersection unless capacity improvements are implemented.

The afternoon peak hour contains a much higher level of congestion than
the morning peak hour. Six of the twelve signalized intersections will operate at
level of service E or worse, inciuding all four intersections located between
Baylake Road/First Court Road and Page Avenue/Vista Circle.
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~Year 2020 Alternative Improvements

Based on the traffic volume projections, results of the analysis of
Alternative 1, and discussions with the City staff, several alternative
improvements were considered for the Shore Drive corridor. Thirteen varying
alternatives were tested, using combinations of cross-sections, speed limits, and
geometrics of the Northampton Boulevard interchange. The alternatives tested
for the Northampton Boulevard interchange include dual left-turn lanes in the
westbound direction, a partial cloverleaf taking drivers from westbound Shore
Drive to southwestbound Northampton Boulevard, and a single-point urban
interchange (SPUI). The different alternatives are listed below in Table 8.

TABLE 8
Alternative Improvements Tested for the Shore Drive Corridor

Alternative | Cross-section | Speed Limit Northal\rrlr:z't'gsa?‘;:levard

1 (Base Case) 4 lanes 45 mph Existing diamond
2 4 lanes 45 mph SPUI
3 4 lanes 35 mph SPUI
4 6 lanes 45 mph SPUI
5 6 lanes 35 mph SPUI
6 4 lanes 45 mph Dual Left-turn Lanes
7 4 lanes 35 mph Dual Left-turn Lanes
8 6 lanes 45 mph Dual Left-turn Lanes
9 6 lanes 35 mph Dual Left-turn Lanes
10 4 lanes 45 mph Partial Cloverleaf
11 4 lanes 35 mph Partial Cloverleaf
12 6 lanes 45 mph Partial Cloverleaf
13 6 lanes 35 mph Partial Cloverleaf

Prepared by: Hampton Roads Planning District Commission, June 1999.
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Results
Arterial Analysis

For the peak hour analysis, the only alternative tested was widening Shore
Drive from four lanes to six lanes between Northampton Boulevard to North
Great Neck Road, as included in the 2018 Long Range Plan. As shown in Table
9, the level of service improves to B for both the morning and afternoon peak
hours.

TABLE 9
Projected 2020 Peak Hour Arterial Level of Service
Shore Drive Section AM LOS PMLOS
Independence Blvd. to Northampton Bivd. - 4 lanes E E
Northampton Bivd. to North Great Neck Rd. - 4 lanes C E
Northampton Blvd. to North Great Neck Rd. - 6 lanes B B

Prepared by: Hampton Roads Planning District Commission, June 1999.

Signalized Intersection Analyses

The results of the signalized intersection analyses for each alternative are
shown in Tables 10 and 11 and Appendix C.

The signalized intersections between Baylake Road/First Court Road and
Page Avenue/Vista Circle will operate at unacceptable level of service E or worse
with a 4-lane cross-section. With a six lane cross-section, these four
intersections would operate at level of service C or better.

Reducing the speed limit from 45 miles per hour to 35 miles per hour had
very little effect on the delay and level of service at each intersection. Although
traffic flowed at a slower rate, platoons were more defined, which allowed for
shorter cycle lengths.

The design of the Northampton Boulevard interchange that produced the
least delay was the partial cloverleaf. With this design, the signal at the
Northampton Boulevard southbound ramp can be removed. However, this
design requires the demolition of some homes and businesses in the northwest
corner of this intersection.

There was very little difference in the performance of the duai left-turn
lanes and the single-point urban interchange. The primary turning movements at
this intersection are the westbound left-turn from Shore Drive, and the
northbound right-turn from the Northampton Boulevard ramp. The other turning
movements are all minor, therefore reducing the benefits of a single-point urban
interchange.

S & or o Drive
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For all alternatives tested, the intersection at Independence Boulevard
operated at level of service E. An additional alternative was considered to
extend the widening of Shore Drive to Independence Boulevard. Even with the
additional capacity for through movements, the intersection level of service did
not improve. Without capacity improvements to Independence Boulevard, the
performance of this intersection can not be significantly improved.

A sensitivity analysis was also performed for two alternatives to test the
effect the cycle length had on corridor performance. Altematives 2 and 6 were
tested for the afternoon peak hour volumes with the optimized cycle length and a
cycle length that was 20 seconds shorter than the optimum. As shown in Table
10, there was a large disparity in delay at some of the signalized intersections.
For the entire corridor, the optimum timing plan produced 30% less delay than
the shorter cycle length produced for Alternative 2, and 32% less delay for
Alternative 6. Due to this difference, it is recommended that the optimum cycle
length be used for coordinating the traffic signals in the Shore Drive corridor.

TABLE 10
Cycle Length Sensitivity by Intersection Delay

=
L
o O
-0 %? ?4. “O < %
i % 3 S % o 5%
5 ¢ E e =2 zZ T 9 Q Q
5 % 2 5 3 & % 9 3 o % 2
5 0% % 03 3 8 ¥ % oz % 3 %
- o) ki o
Alternative  Cycle Length @ % Y 2 A ES 2 > % o S S
2 Com=140s. | 49,8 | 20.6 6.0 24.7 12.7 | 41.7 | 2183 | 834 | 584 111 16.0 25.2
2A C=120s. 512 | 415 9.4 20.0 128 | 559 | 3148 | 108.1 ) 71.0 14.6 15.8 23.7
6 Cot=140s. | 49.5 | 21.6 6.9 175 | 157 | 453 | 204.7 | 834 | 584 | 112 | 159 | 25.1
B6A C=120s. 512 | 407 8.6 18.3 13.0 | 56.7 | 314.8 ) 108.0 ) 70.9 14.5 15.6 23.7

Prepared by: Hampton Roads Pianning District Commission, June 1999.
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CONCLUSIONS

Non-highway

The analyses of the non-highway transportation network in the study area

revealed that some accommodations for pedestrians, bicyclists, and transit users
are in place in the study area. However, some elements of the non-highway
system are deficient. Listed below are the conclusions of the analyses of the non-
highway transportation system in the Shore Drive corridor.

e Pedestrian accommodations

The existing sidewalk system does not connect to form a continuous
walkway through the study area, but the City is planning to construct
eight-foot wide sidewalks along both sides of Shore Drive.

Crosswalks and pedestrian push-buttons are provided at signalized
intersections in the study area.

An exclusive pedestrian phase is included in the signal timing at
Starfish Drive.

Bicycle accommodations

A multi-use bicycle/pedestrian path extends from First Landing State
Park into the eastern section of the study area, but terminates at West
Great Neck Road.

Bikeway crossing signs are posted on the intersecting streets in the
study area with the exception of southbound North Great Neck Road.
Other than the multi-use trail extending from First Landing State Park,
no other bike lanes are marked in the study area.

The City has developed a draft bikeway plan for the study area that
includes an extension of the existing multi-use trail from First Landing
State Park to Bayside Recreation Center.

Bicycle storage facilities are provided only at the major recreational
facilities and at a few businesses in the study area.

Transit system

TRT bus stops are posted along eastbound and westbound Shore
Drive in the study area.

The Shore Drive corridor is currently serviced by only one bus route.
Neither TRT or the City have implemented special shuttle or trolley
services along the bayfront resort area, but a plan is underway by
TRAFFIX to determine the feasibility of implementing resort area
transit services in the study area.
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Highway

Certain segments of the Shore Drive corridor are operating under both
hazardous and congested conditions. A summary of these conditions is listed
below:

¢ Accident concerns

- This corridor does not experience a high number of accidents.

- Certain sections have experienced a higher number of accidents than
others, especially between the Northampton Boulevard southbound
ramp and Greenwell Road.

- Over 90 percent of the accidents in the study area are of the rear-end
or right-angle varieties.

- The most common causes are drivers following too closely or failing to
yield the right of way.

e Current peak hour traffic conditions

- Certain sections of the corridor are experiencing congestion.

- The worst congestion occurs at the intersection of Shore Drive and
Northampton Boulevard during both the morning and afternoon peak
hours.

- Traffic also queues making the northbound right turn from First Court
Road to eastbound Shore Drive during the afternoon peak hour.

- Traffic signals to the west of the Lesner Bridge are not coordinated,
and many different cycle lengths are used.

- Traffic is being stopped on westbound Shore Drive during the morning
peak hour between Baylake Road/First Court Road and Greenwell
Road to allow vehicles to enter the two private schools in the area.

e Projected 2020 peak hour traffic conditions

- Extreme delays will occur at Shore Drive and the Northampton
Boulevard southbound ramp without capacity improvements.

- Excessive delays will also occur in the eastbound direction between
Baylake Road/First Court Road and Page Avenue/Vista Circle during
the afternoon peak hour.

84



RECOMMENDATIONS

The analyses performed for this study were not intended to provide a
single recommended alternative for implementation, but rather provide guidance
to the City of Virginia Beach to improve the Shore Drive corridor and adjacent
Bayfront area.

Non-highway

In order to enhance the existing non-highway system and to address
existing deficiencies, the following improvements are recommended:

e Pedestrian accommodations
- Implement plans to construct eight-foot wide sidewalk along both sides
of Shore Drive in the study area.
- Perform pedestrian data collection to determine the need for exclusive
pedestrian phasing in intersection signal timings.
e Bicycle accommodations
- Impiement bike plans to extend the existing multi-use path from First
Landing State Park through the study area to Bayside Recreation
Center.
- Provide bicycle storage facilities at businesses where appropriate.
¢ Transit system
- Complete the study currently underway to determine the feasibility and
need of resort area transit and TDM services in the Shore Drive
corridor.
- Perform a ridership survey on the existing bus route to determine
needs of the transit users in the Shore Drive corridor.

Highway

The following list includes recommendations to consider for reducing
congestion along the Shore Drive corridor both now and in the future:

o Enforce access management policies in the Shore Drive corridor.

o Coordinate and optimize traffic signal timings to increase through-flow on
Shore Drive and diminish the stop-and-go conditions that cause the excessive
number of rear-end accidents.

e Use protected-only left-turn phasing at the following intersections to reduce
the excessive number of right-angle accidents: Northampton Boulevard,
Greenwell Road, and Shady Oaks Drive/Marlin Bay Road.
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Construct a northbound free-flow right-turn lane at First Court Road with an
acceleration lane onto eastbound Shore Drive to relieve congestion at this
intersection.

Consider interchange improvements at Northampton Boulevard to address
capacity deficiencies during the morning and afternoon peak hours.

Consider improving capacity by widening Shore Drive from 4 lanes to 6 lanes
between Northampton Boulevard and North Great Neck Road, as indicated in
the 2018 Long Range Plan.
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Appendix A

Historical Traffic and Traffic Projection
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APPENDIX B
Intersection Peak Hour Level of Service by Movement

Existing Conditions and Short-Term Alternative Analysis
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TABLE B-1
Existing Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 1

Existing AM Delay and LOS by Intersection

& T Northampton NB__ | ¢ D
Total Dels ( [0S [Queve| 1« vemy | o “ B tamLmey | Luv [wmm ) ey | wu | wwowa)  TOaDelsy | LOS | Quene| TotslDely | OS | Gueue
Moverment | (seciven) r) (saciven) r) (secivan) (r) (sectven) (r) (sachveh) () (seciven) ()
EBLT 378 D1 149 | 268 U 35 Z7 A 5 BR:] A avi
EBTH 16.4 C 128 10.6 B 128 10.6 B8 85 12.3 8 170 0.9 A 94
EBRT 4.4 A 101 9.7 B 101 8.8 8 33 105 8 43 0.8 A 5
WBLT 1101 F 174 . F 174 28 A 11 . F 1322 14 A 5
WBTH 221 (o4 291 11.5 8 291 11.0 B 193 0.1 A 81 298 D 833
WBRT 13.7 8 101 9.5 8 101 7.9 B 4 3.8 A 3
NBLT 682.3 F 304 215 c 304
NBTH 39.7 D 287 175 Cc 287 20.8 | C 49 28.0 D 51
NBRT 18.5 C 36 10.6 8 38 11.8 B 33 17.9 C 40
SBLT 40.4 E 85 18.6 Cc 85
SBTH 36.0 D 97 257 D 97 20.2 C 8 274 D 50
SBRT 239 C 43 11.0 8 43 1.2 B 186 28.2 D 5 19.1 C 102
hﬁlﬁaloﬂ 35.7 D [T15s. F ] 90s. T0.7 B~ [ Free v F J90s 202 —C Y
(o | LUB | e ]t ey | Luw | | owm ey | iuw | o | ey | e | ) e oy | oow | Queue | Totwl Delay | LOS | Gueve
Movement |  (seciveh) r) (seciveh) (r) (seciveh) ) (seciveh) () (sechveh) (r) (seciveh) ()
EBLT 3T -3 3 ZT ) T0 08 18] 38 78 A TO 5.0 A TS 36.7 3] L)
EBTH 139 B 302 32 A 144 6.5 B 236 . F 490 15.9 Cc 459 249 C 163
EBRT 21 A 3 42 A 11 29 A 22 11.0 B 71 0.5 A 372
WBLT 26.6 D 176 31.3 D 26 01 A [ 3.9 A 5 29.6 D 121
WBTH 98.7 F 804 94.2 F 870 44 A 221 v F 296 12.3 B 364 9.7 B 168
IWBRT 9.0 B 2 6.4 25 0.8 A 3 0.6 A 3 75 B 22 7.0 B 20
NBLT 32.6 D a3 336 D 164 344 D 526
NBTH 220 C 20 256 D 47 28.2 D 66 29.2 D 21 27.0 D 33 342 D 546
NBRT 129 8 109 200 Cc 4 19.7 C 22 8.5 B 71
SBLT 277 D 51 275 D 82 '
SBTH 227 C 82 102.0 F 128 288 D 53 299 D 38 270 D 49
SBRT
*ﬁ!’é@l‘m 608 F ] rree B3Y F_ [ Free 5.9 B [T00s. v T J100s. 39 B S 72 T [100s.
Existing PM Delay and LOS by Intersection
1 I T PT y ' ~ Rorthampton NB
Totsl Detay | LOS | Queus| TomDelwy | LOS | Quevs| TolwDelsy | 1O | ueus ot delry | L ; | lueus| TomiDelay | LOS |Queus| IotaUesy | LU 5 | Jues
Movement | (sechen) ") (secivet) r) (seciven) () (sectven) n) (seciven) ) (seciven) ()
EBLT 187 E | 279 378 O | 141 27 ) T0 5.7 B7
EBTH 25.0 C 374 16.9 Cc 253 10.1 B 210 125 8 273 18.0 C 514
EBRT 211 C 515 1.9 B 38 8.9 B 120 9.2 B 35 8.6 B 58
'WBLT 44 1 E 144 43.6 E 158 31 A 29 . F 708 30 A 97
IWBTH 235 C 181 15.6 Cc 143 9.3 B 130 0.2 A 5 8.8 B 268
WBRT 102 B 91 14.8 B 113 7.7 B 9 57 B 24
NBLT 333 D 180 18.6 Cc 48
NBTH 25.9 D 1583 258 D 356 218 C 55 311 D 118
NBRT 18.8 C 80 11.4 B 119 138 B 98 18.3 (o4 50
SBLT 408 E 227 180.9 F 140
SBTH 289 D 228 194 C 137 20.0 C 13 310 D 48 276 D 50
SBRT 166 C 128 88 B 30 113 8 23 30.0 D 34 18.9 C 66
[Iﬁ'tE'rseu.on 270 D [1T0s. % T [100s. 0.4 B [ Free v F 1100s. 138 B [J00s.
Ty Gak Tl ERE L
Total Detay 10S | Queus| Total Delay LOS | Queua| Total Delmy LOS [Queva Tota ey L3 | Queun] (ot ‘emmy L juueusy 1 LD | wuous
Movement (seciven) ) (seciven) () (secheh) ) (secieh) (3] (seaciveh) )y (seciven) )
T 3 A [ T35 00 35.7 D | 138 0.2 A T 30 I T 338 D 25
EBTH * F 1325 20.2 Cc 1000 58.0 E 11333 . F 9 11.5 B 9 : F 487
EBRT 22 A 10 49 A 63 0.1 A 1 8.8 B 1 15 A
WBLT 11.4 8 113 475 E 100 0.7 A 5 57 B 5 386 D 156
WBTH 15.7 C 324 13.2 B 405 76 B 362 4.7 A 106 7.0 B 108 9.7 B 140
WBRT 9.2 B 11 8.7 B 48 45 A 14 18 A 8 42 A 8
NBLT 452 E 129 47.7 E 129 319 D 569
NBTH 224 C 33 215 C 39 36.1 D 58 377 D 48 347 D 46 31.8 D 568
NBRT 227 C 512 200 C 14 26.2 D 45 11.2 B 160
SBLT 344 D 56 372 D
SBTH 225 Cc 31 26.5 D 85 347 D 52 44.0 E 82 333 D 62
SBRT
Ese:d_gr v F [ rree 178 T [ Free 387 T20s. — F 11205, ™3 B |1X0s. v T20s.
~VIc ratio for this movement 1s greater than 1.20

Queue = Length of 95th percentile queue
1 - includes an exclusive pedestrian phase
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Optimized AM Delay and LOS by Intersection

TABLE B-2
Existing Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 2

.  — L wv SB ] Northampton NB
Total Deley LOS | Queus Aol elzy L usue { otel Lesay LC 5 ) wueue | Total Detay LOS | Queus| Total Deigy LOS | Queus | oum Loy (RSNt ¥ ]
Movement |  (seciveh) ) (seciveh) ) (seciveh) ") (sactveh) ) (sacivah) () (seciveh) ()
JEBLT 271 D] 76.7 9] 35 08 A T 79 A 37
EBTH 19.2 C 118 7.4 8 40 18 A 18 532 E 361 23 A 49
EBRT 53 8 95 71 8 1 1.5 A 8 30.9 D 68 1.7 A 5
WBLT 30.7 D 103 212 C 121 0.2 A 7 334 D {1717 04 A 6
WBTH 19.9 C 131 7.7 8 190 03 A 131 0.1 A 48 43 A 845
WBRT 9.1 8 44 6.1 8 41 0.0 A 2 09 A 2
NBLT 186 C 180 15.9 C 21
NBTH 21.2 C 181 13.8 B 53 215 C 57 50.7 E 79
NBRT 6.5 8 19 5.1 B 26 14.3 B8 41 389 D 86
SBLT 240 C 80 14.6 B a0
SBTH 247 C 69 19.7 C 261 20.9 C 9 49.3 E 77
SBRT 16.1 [ 31 8.3 8 48 135 B8 19 §50.5 E 7 418 E 172
[Tﬁler_sc?cmm T90 T | /55 T8 75s. 23 LY BEED 2385 C |T0s. 70 B 150 s.
=T S P [
Totat Detay LOS | Queve | Total Celay LOS | Queue 1 ot Uiesmy Lus | wueue| Total Delay LOS | Queus 1 um oy LUD | Wusum e woeay Lo | s
Movement {seciveh) (t) (secivel) ") (seciveh) (ft) (seciveh) () (secivel) (ft) (seciveh) (ft)

T 0.8 A T7 A T3 327 T | 40 TT A L) 22 A T 373 D T2
EBTH 5.0 B 302 22 A 84 53 B 189 29 A 34 8.3 B 216 105 B 112
EBRT 17 A 2 35 A 9 0.0 A 9 5.0 B 39 05 A 316
WBLT 104 8 176 375 D 29 0.9 A 9 11 A 4 343 D 127
WBTH 52 B | -804 304 D | 1243 34 A 75 47.8 E 261 10.1 8 478 12.3 B 192
WBRT 0.8 A 2 71 B 31 14 A 1 1.7 A 1 3.3 A 14 98 B 25
NBLT 16.1 C 78 30.3 D 160 19.2 C 408
NBTH 231 C 20 404 E 68 308 D 69 153 C 20 25.7 D 32 19.2 [ 421
NBRT 11.6 B 109 342 D 5 224 C 25 7.3 B 62
SBLT 298 D 53 26.2 D 80
SBTH 249 ] 62 742 F 192 314 D 56 15.6 C 34 25.7 D 48
SBRT
hﬁ?fgeulon B3 B | /58 225 T50's B B [100s. 8 | D |10s. T0.1 B [100s. 128 T00 s.
Optimized PM Delay and LOS by [ntersection

e I ~ Northampton NB
TotsiOstay | LOS | Queue| ToleliDolty | LOS | Guwl®| twemcomy | sow | wommmey  wemwwef | LOS | Queue| Total Demy | LOS | Queus| TotalOelay | i [ Hous
Movement |  (seciveh) () (seciveh) () (seciveh) () (seciveh) ") (seciveh) 03 (seciveh) ()
[EBLT 258 | D | 183 37.7 O 48] .} T 19 B I4:]
EBTH 17.2 C 278 16.9 C 135 22 A 120 16,5 ] 167 5.9 8 192
EBRT 14.0 B 37 109 8 27 17 A 51 87 B 27 36 A 26
WBLT 51.0 E 135 35.0 D 135 8.8 B 42 236 ] 489 9.3 B8 51
WBTH 6.3 B 34 11.1 B 118 83 B8 165 23 A 98 32 A 41
WBRT 1.0 A 8 10.5 B 96 7.0 B8 13 22 A 6
NBLT 316 D 155 125 B 37
NB8TH 316 D 148 16.1 ] 278 238 ] 82 250 ] 105
NBRT 19.6 C 81 8.7 B 84 14.1 B8 112 15.2 ] 43
SBLT 29.2 D 185 28.9 D 1038
SBTH 38.0 D 207 131 B 106 218 C 15 297 D 44 23.0 C 44
SBRT 12.3 B 106 45 A 20 146 B 27 28.2 D 32 14.7 B 55
on 220 T [90s. T7.0 T | 90s. 70 B T90s. AL B [ 90s. B5 B | 90s.
- Coat 7k
Totm oty | Luo | JUeemy oy | cww | =B TotaOeslay | LOS | Queue, TotaiDelay | LOS | Queue| TotatOelay | LOS | Queue| TotalDelsy | LOS | Queus
Movement (seciveh) (ft) (secivel) ) (seciveh) (3] (seciveh) () (sectveh) () (seciven)} ()
T T3 | A T T8.6 T | 107 2] E | 158 TO ) B 73 ) 2886 13 78
EBTH 65.3 F 1017 71 8 170 15.4 C | 1085 59 B 332 6.8 8 380 25.2 D 473
EBRT 09 A 5 28 A 48 1.1 A 15 33 A 42 15 A 562
WBLT 30.3 D 158 87.6 F 131 15 A 15 8.0 B8 45 47.7 E 181
WBTH 08 A 43 11.2 B8 340 24 A 277 39 A 187 38 A 144 113 B8 152
WBRT 06 A 2 8.5 B8 42 14 A 9 28 A 12 21 A 18
NBLT 345 D 124 417 E 218 340 D 801
NBTH 226 C 30 272 D 39 70.3 F 71 329 D 48 36.3 D a7 339 D 598
NBRT 123.0 F 559 245 C 14 38.0 D 58 134 B8 187
SBLT 46.4 E 67 376 D 125
SBTH 226 ] 28 423 E 84 476 E 63 343 D 65 351 D 62
SBRT
[frtersection 0.8 E | 9Us. 103 B | 90s. 33 B [Ta0s. B3 B 1130s. 83 B |140s 207 T [140s.
TG T R ToVamerT S TeatE Fan 20
Queue = Langth of the 95th percentile queue
1 - exdusive pedestrian phase removed
S k& 0 v e o r
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TABLE B-3
Existing Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 3

Optimized AM Delay and LOS by Intersaction - Pedestrian timings adjusted

. - — T T .3 T T Norhampton NB
Total Deisy | LOS | Quews| ToislDetay | LOS | Queve| ToisiDely | LOS | Queus| TotslDetay | LOS | Quewa| TotalDeldy | LOS | QUGB | s omy | cow | o
Movement | (sectveh) r) (seciveh) r) (seciveh) [L3) (seciven) 3} (seciveh) (r) (seciveh) (r)
EBLT 27.2 D [ 118 260 D 35 7 A ) ZT A T
EBTH 19.2 o4 118 7.8 B 41 42 A 55 50.7 E 376 1.8 A 48
EBRT 53 8 95 7.4 8 11 4.1 A 22 291 D 84 18 A 5
WBLT 30.5 D 95 222 (e} 154 1.1 A 4 32.7 D 1715 0.3 A 3
WBTH 189 cC | 115 29 A 88 1.7 A 134 0.1 A 81 43 A 1270
WBRT 71 B 30 25 A 22 1.0 A 2 0.9 A 1
NBLT 19.6 C 180 15.9 C 21
NBTH 21.2 C 181 13.8 B 53 215 C 57 50.7 E 79
NBRT 8.5 B 19 5.1 B 28 143 B 41 389 D 86
SBLT 24.0 o] 60 146 B 80
SBTH 247 C 89 19.7 o] 261 20.9 o4 9 49.3 E 77
SBRT 16.1 C 31 8.3 8 48 13.5 8 19 50.5 E 7 416 E 172
[ﬁe_rsecuon T8.7 T [ /55 T0.3 B | /5s. 2T A |/08. 239 T [T0s 58 B 150 &
—IT —— —HT —‘ — T
TotsiDetay | LOS | Quaue| ToteiDetsy | LOS | Quoue| ToteiDetsy | LOS | Queus| TotslDelay | LOS | Queus| TotsiDelay | LOS | Queus| TotwDelay | LOS | Queue
Movement |  (secveh) ) (secrveh) r) (seciven) ") (sectven) () (seciveh) (r) (sectven) ()
[EBLT TO A T 32 A T3 288 5] 36 08 7. VAl 20 A 17 375 D ikl
EBTH 5.2 B 264 23 A 120 52 B 176 11 A 42 7.0 B 262 15.8 o] 161
EBRT 2.0 A 2 34 A 8 0.5 A 4 5.1 8 42 05 A 144
WBLT 12.8 8 131 38.1 D 28 06 A 7 35 A 0 33.1 D 124
(WBTH 58 8 599 304 D | 1243 24 A 69 37 A 210 8.0 B 641 104 B 206
WBRT 1.1 A 1 71 B 31 0.7 A 1 1.8 A 9 3.6 A 9 8.2 B 21
NBLT 288 D 76 292 D 149 216 C 400
NBTH 231 o4 17 404 E &8 28.2 D 64 26.1 D 20 238 o4 30 215 o4 428
NBRT 116 8 83 34.2 D 5 20.0 C 23 74 B 43
SBLT 273 D 50 243 C 57
SBTH 249 o4 53 74.2 F 182 292 D 51 26.7 D 33 238 C g5
SBRT
{Trtersaction B.8 B (/55 235 C [0S 5.3 B [o0s. 37 X | 0s. U7 B [ 90s. 132 B {90s.
Optimized PM Delay and LOS by Intersection - Pedestrian timings adjusted
B T = r - ~ Northampton NB
Total Detay | LOS | Quaus| Tolsl Detey | LOS | Queue]  #m| may | L (usue| oiel ey | L lusue | Total Calsy | LOS | Queus| TotslDelsy | LOS | Queus
Movement (saciveh) n) (seciveh) r) (seciveh) ") {seciveh) ) (seciveh) (n) (secrveh) n)
EBLT 258 O | 184 | 377 D | 145 0.7 A T 122 B | 78
EBTH 17.2 C 278 16.9 C 135 22 A 120 15.5 o] 167 5.7 B 187
EBRT 140 B 377 109 B 27 17 A 51 8.7 B 27 34 A 25
WBLT 51.0 E 135 35.0 D 135 6.9 B 37 23.7 o] 475 8.8 B 86
WBTH 8.3 B 34 11.1 B 118 84 B 163 23 A 95 25 A 16
'WBRT 1.0 A 8 10.5 B 96 7.0 B 13 13 A 2
NBLT 316 D 1585 125 B 37
NBTH 316 D 149 16.1 C 276 2386 C 82 25.0 C 105
NBRT 19.6 C 81 8.7 B 84 141 B 112 15.2 C 43
SBLT 28.2 D 185 289 D 103
SBTH 36.0 D 207 131 B 106 216 C 15 29.7 D 44 230 C 44
SBRT 123 B 106 45 A 20 146 B 27 28.2 D 32 147 8 55
ersection 220 T [90s. T7.0 T | 9Us 7.0 B [90s. X B [90s. B.1 B [90s.
[
TotsiDelay | LO! | Queue| olsiDelsy | LC; |Queus| ° #afDetay | LOS | Quaus| TotslDetsy | LOS | Queus| TotsiDetsy | LOS | Queue| TotsDelsy | LOS | Queus
Movement (sectveh) ) {sectveh) r) (sectveh) n) {seciveh) (r) (sectveh) {r} (sectveh) {r)
EBLT 06 T 17.3 C o7 8.5 E 58 0.8 . B 23 . 29 398 E | 28
EBTH 62.7 F 1009 7.8 B 136 154 C | 1085 34 A 295 57 B 418 246 C 516
EBRT 0.9 A 5 28 A 48 12 A 15 3.1 A 42 1.5 A 586
WBLT 323 D 129 68.0 F 131 1.6 A 13 8.0 B 52 47.7 E 181
WBTH 19 A 57 10.9 B 340 30 A 76 44 A 187 35 A 366 1.3 B 178
WBRT 1.5 A 3 8.3 B 42 15 A 5 33 A 8 1.9 A 16
NBLT 447 E 128 417 E 216 340 o] 801
NBTH 226 C 30 27.2 D 39 703 F 71 41.2 E 49 38.3 D 87 339 D 599
NBRT 123.0 F 559 245 o] 14 38.0 D 58 134 B 151
SBLT 464 E 67 378 D 125
SBTH 226 o] 28 42.3 E 84 476 E 83 44 2 E 687 35.1 D 62
SBRT
] 1on | 49.3 E [ 90s. T0.6 B [J0s. T35 B [140s. 58 B [140s 7.7 B~ [Ta0s. 200 T [140s
~VIC ratio Tor this movement 1S greater han 1.20

Queue = Length af the 95th percentile queue
1 - exclusive pedestrian phase removed
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TABLE B4
Existing Peak Hour Delay and Level of Service ., =rsec ~ an. 'ovement
Alternative 4

Optimized AM Delay and LOS by Intersection - Protected EB and WB left-tumn phasing
I —

- — I T Nomhampton NB
Total Delay LOS | Queue 1 oy (RO ' 10 & Desgy L3 | uueue | Total Delay LCS 7 7 | Total Delay LOS | Queue  Totsi Deimy LOS | Queus
Movement |  (seciveh) () (sechveh) () (saciveh) ) (seciven) o, (sectven) () (seciveh) ")
[EBLT 27.1 D | 18 273 D 35 235 T T8 —T IAK:S F B2
EBTH 19.2 (o4 118 7.2 B8 38 14 A 21 58.3 : . 18 A 48
EBRT 53 B 95 8.9 B8 10 13 A 8 290 - 18 A 5
WBLT 30.8 D 98 308 D 156 258 D 39 43.1 E 559 E 47
WBTH 204 (o4 132 53 B 122 13 A 154 0.1 4.4 A 744
WBRT 8.7 B 568 46 A 30 0.8 A 3 I 12 A 1
NBLT 19.6 (o4 180 15.9 C 21
NBTH 212 (o4 181 138 B 53 215 (o4 57 50.7 E 79
NBRT 8.5 B 19 51 B 26 14.3 B 41 389 D &6
SBLT 240 (o4 80 148 B a0
SBTH 247 (o4 69 197 (o4 281 20.9 (o4 9 493 E 77
SBRT 18.1 (o4 31 83 B 46 135 B 18 50.5 E ! 416 E 170
[TMersection T T T [ /55 TT9 B [/5s. 39 A ] /5s. 29.7 - | 78 g [150s.
[ o7 0o Wi o —
T Loy Luo § uvews{ Tots Delsy LOS | Queue | 1 oum Lessy LUS | uusus | Total Delay s l Q | ot Lessy LOUS | Queus| 1otal Detsy LOS | Queus
Movemert | (sectveh) ) (seciveh) ) (seciveh) ) (seciven) | (seciveh) n) (seciveh) )
[EBLT 271 D ™ B8T F B2 288 D 36 220 E " 237 C -¥) 375 D Lkl
EBTH 6.7 B 233 23 A 108 52 B 178 1.1 . . | 7.0 B 271 182 (o4 163
EBRT 241 A 2 3.4 A 8 05 . 5.1 B 43 05 A 150
WBLT 228 C 183 371 D 27 3186 . i 264 D 29 331 D 124
WBTH 6.0 B 685 304 D 11243 24 A 69 4.1 ' ‘ 7.7 B8 632 104 B 206
WBRT 11 A 1 71 B 31 07 A 1 18 | 3.4 A 7 8.2 B 21
NBLT 28.8 0 . 292 D 149 218 (o4 400
NBTH 231 C 17 404 E 68 28.2 D 84 26.1 238 Cc 30 215 o] 428
NBRT 10.1 B 78 34.2 D 5 20.0 (o4 23 74 B8 43
SBLT 273 D 50 243 C 57
SBTH 249 (o4 53 742 F 192 29.2 D 51 26.7 L a 238 C 45
SBRT
Therseciion 82 B | 75s. 75.2 D [10s. 53 B [30s. 35 — 3 & XS B | 90s. T3.2 B [90s
Optimized PM Delay and LOS by Intersaction - Protected EB and WB left-turn phasina
N ¥ 2 P 1 T T Northampton NB___
TotalDelay | LOS [Queue| ToaiDelry | [0S | Quets, Tom cumy | cow | o] wliDolty | Lo 7@ TomiDslay | LOS |QUoM0) rmummy | & v | wws
Movement |  (sscven) ) (seciveh) () (seciveh) () (sectveh) ) (seciveh) () (seciveh) n)
EBLCT 719 C | 163 353 [0 366 D 35 T 26,7 O | 118
EBTH 16.2 c 254 144 8 124 19 A 71 196 Cc H 6.3 B 198
EBRT 16.0 c 366 9.5 B8 25 17 A 31 89 B hed 39 A 27
WBLT 37.2 D 115 430 E 134 1.5 B 51 36.0 o] © 294 D 92
WBTH 76 B 84 73 B8 113 1.0 A 160 3.2 ' 48 A 112
WBRT 11 A 10 6.8 B8 93 08 A 12 3.6 A 16
NBLT 33.9 D 142 11.5 B8 35
NBTH 299 D 135 151 C 254 21.7 [ 57 246 C 98
NBRT 17.0 c 72 6.4 8 79 1.9 B 98 139 B8 40
SBLT 285 D 170 31.0 D 98
SBTH 33.0 D 186 121 B 98 19.7 (o4 14 254 C 218 C 41
SBRT 10.2 B 92 48 A 20 12,7 B 23 244 C 12.8 B 50
[ersection 772 C [80s. 5.5 T [8U0s. 51 B J8U0s. 95 1 T o+ LAY B S.
—t Tk
Totsil 1ty | LOS | Quous| TotsiDelsy | LOS |Queus, TotslDeley | LOS | Quews| TotelDeay . - rnm iy | www | | TOWSl Délay | LOS | Queue
Movement (seciveh) () (sectveh) () (seciveh) [LB] (seciveh) ' (seciveh) () (seciveh) )
EBCT 368 D X KRS ) 137 332 E 4.2 E P 1211 E 98 528 T | 27
EBTH 73.0 F 917 7.5 8 845 16.5 C 1083 34 : o 7.8 B 412 16.1 C 471
EBRT 1.0 A 5 28 A 45 13 45 A 52 15 A 615
WBLT 1479 F 21 59.6 E 118 40.0 E 57.3 E 90 481 E 171
WBTH 19 A 125 B 329 20 A 215 28 R 97 B 537 10.6 B 171
WBRT 14 A 4 7.0 B8 41 18 A 12 24 3.0 A 28
NBLT 425 - ‘ 389 D 203 321 D 5685
NBTH 200 C 27 250 C 36 85.2 F 67 387 337 D 82 32.0 D 563
NBRT 123.7 F 509 220 (o4 13 34.8 D 54 127 B 141
SBLT 43.2 E 63 349 D 118
SBTH 201 (o4 25 431 E 77 44.4 E 59 42.0 o 325 58
SBRT
Terseciion 59.3 E [ 908 T3 B | 80s. X5 B [130s. 50| - 12T B 1308 739 C |130s.

Y-VIc rall for his movement 1s greater han 1.20
Queue = Length of the 95th percentile queue
1 - exdlusive pedestrian phase removed
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TABLE B-5
Existing Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 5

Optimized AM Delay and LOS by Intersection - Protacted EB/WBLT except at Westsall, Baylake, Starfish, and West Great Neck
! o

[ — ¥ . g [ Northampton NB
Total Dely | LOS | Queue| Totel Oeisy | L Cususl ol lelsy | L i | lueue| TomDelay | LOS | Quews| TotalDelmy | LOS |Qu | TomiDeay | LOS | Queue
Movement |  (seciveh) () (sectveh) n) (seciveh) ) (sectveh) () (secrveh) L3} (seciveh) )
EBLCT 27T D1 116 753 D 35 TT A Z 703 F BZ
EBTH 19.2 (& 118 7.8 B8 43 24 A 28 57.7 E 363 1.8 A 48
EBRT 5.3 B 95 7.5 B8 1" 23 A 1" 27.9 D 71 1.6 A 5
WBLT 245 (& 98 26.9 D 159 0.2 A 7 4438 E 1724 61.3 F 47
WBTH 207 (& 120 58 B8 116 0.4 A 138 0.1 A 81 45 A 813
'WBRT 8.7 B 43 49 A 29 0.2 A 2 11 A 2
NBLT 19.6 (& 180 159 C 21
NBTH 21.2 C 181 138 B8 53 215 (& 57 50.7 E 79
NBRT 6.5 B 19 51 B8 26 143 B8 41 389 D 86
SBLT 240 (& 80 1486 B8 80
SBTH 247 (& 89 19.7 C 261 209 C 9 493 E 7
SBRT 16.1 (& 31 83 B8 48 13.5 B 19 50.5 E 7 4186 E 170
[Trersection T8.9 T |75s 1.8 B | 75s. yA:] A ]/58. 303 D [150s. 739 B |150s.
- T 1, o
TotaDeley | LOS | Queue| TotalDelwy | LOS | Queus| TotsiDelsy | LOS | Queue| TotsDelsy | LOS | Queus] TotalDelsy | LOS | Quaus] ToisiDeisy | LOS | Queue
Movement (seciveh) () (seciven) ) (sectveh) (f) (sectveh) ) (sectveh) () (sectveh) )
F'EB'LT T3 A T 523 F 50 72838 D ks 3 06 A 21 2.0 A T8 375 D 1k}
EBTH 43 A 84 2.2 A 133 5.2 B 176 11 A 42 7.0 B 271 16.2 C 183
EBRT 17 A 2 34 A 8 0.5 A 4 51 B 43 0.5 A 150
WBLT 11.7 B 130 37.1 (2] 27 a7 A 8 33 A o] 33.1 (2] 124
WBTH 5.5 B 5§52 304 D 1243 24 A 69 41 A 199 7.7 B 632 104 B 206
WBRT 0.8 A 1 71 B 31 0.7 A 1 18 A 9 34 A 7 8.2 B8 21
NBLT 28.8 D 76 29.2 D 149 218 C 400
NBTH 2341 C 17 40.4 E 68 28.2 D 64 26.1 D 20 238 (& 30 215 C 428
NBRT 11.6 B 38 342 D 5 20.0 C 23 7.4 B8 43
SBLT 27.3 D 50 243 C 57
SBTH 249 C 53 74.2 F 192 29.2 D 51 26.7 D 33 238 C 45
SBRT
fﬁ?"sedlon 5.3 B [/55 5.1 D [T50%. 53 B [ 905, 39 LY D A B [0S, T3.2 B [90s.
Optimized PM Delay and LOS by Intersection - Protected EB/WBLT axcept at Wastsall, Baylake, Starfish, and West Great Neck
et~ ¥ [ PleasL 8} .4 — - S8 | Worthamplon NB
Tom Doty | LOS | Queus| ToisiDewy | LOS [Queve 1omuemy | Lus [ mu| [oalDey | LOS | Queus| TotmiDelry | LOS | Quossy smusay | Luo | wwou
Movement (seciveh) ") (sectveh) r) (secivenh) () (seciveh) () (sectveh) () (sectveh) )
[EBCT 719 T | 163 36T D | 133 0.7 A 0 7839 D | 118
EBTH 16.2 [ 254 14.5 B 118 1.8 A 48 203 (& 346 6.1 B 187
EBRT 16.0 C 368 94 B 24 15 A 21 10.0 B 32 3.8 A 26
WBLT 36.4 D 114 41.9 E 131 27 A 22 33.3 D 497 29.0 D 91
WBTH 8.8 B 90 7.5 B 108 1.7 A 144 18 A 50 48 ' A 123
WBRT 12 A 10 7.0 B 87 0.7 A 10 36 A 18
NBLT 33.9 D 142 115 B 35
NBTH 299 D 135 151 (& 254 21.7 C 57 246 C 98
NBRT 17.0 (& 72 6.4 B8 79 119 B8 100 139 B 40
SBLT 28.5 D 170 31.0 D 98
SBTH 33.0 D 186 121 B 98 19.7 C 14 254 D 39 21.8 (& 41
SBRT 10.2 B 92 48 A 20 12.7 B 24 24.4 C 29 128 B8 50
|Trersaction 213 T [80s. T5.5 T S. 3 K | 8Cs. T8.7 T [S0s. B0 B [S0s. ]
-tk
| o Ly LU ] s  oum oy [EC gy ) 1A Loesary LU | |\ sy o | U | G Lrosy Lue | wuoss | Total Deley Ou | Queue
Movement (seciveh) () (sectveh) ) (sectveh) () (seciveh) (ft) (sectveh) () (sectveh) ()
{EBLCT U8 A T 799 D | 132 432 E- 1 138 [02:] A 7 20 A 98 . E 27
EBTH 71.6 F 926 7.5 B 180 16.5 C 1093 35 A 210 57 B8 478 20.2 (& 493
EBRT 1.0 A 5 28 A 45 15 A 17 286 A 33 1.5 A 615
WBLT 236 C 119 53.1 E 116 13 A 17 49 A 54 48.1 £ 171
WBTH 21 A 70 12.5 B 328 24 A 182 42 A 242 5.1 B 422 10.8 B 171
WBRT 16 A 4 7.0 B 41 2.1 A 14 31 A 1 19 A 14
NBLT 425 £ 121 38.9 D 203 32.1 D 565
NBTH 20.0 C 27 250 C 38 85.2 F 87 38.7 D 48 33.7 D 82 320 D 563
NBRT 123.7 F 509 220 Cc 13 48 D 54 12.7 B8 141
SBLT 43.2 E 63 349 D 118
SBTH 20.1 C 25 431 E 77 44 4 153 59 42.0 E 84 325 D 58
SBRT
[TrRersection 535 E [8Us. AR B [80s. 1245 B [T30s. 55 B [TXs. 8.0 B T30 s. 183 T 1730s.

"¥-VTc ratio Tor tis movement 1S greater than 1.20
Queue = Length of the 95th percentile queue
1 - exclusive pedestrian phase removed

S & or e DI-J'VD
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TABLE B-6
Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 6

Optimized AM Deiay and LOS by Intersection - Free-flow NBRT at Fimt Court

i M -1 . T T Nomhampton NB
| TotaiDeley | LOS |Queve| romuemy | Lud | Uuou] (mm oy | Luw | wwes) TOBIDemy | LOw | Wosue | Totel Doy | LOS | QUAS |, wmcomy | cov | wome
Movement (sectveh) () (seciveh) ) (seciveh) () (sectveh) ) (seciveh) {f) (sectveh) ()
T 27T T [ 118 25.3 D 35 A ) Z 70.3 F B!
EBTH 19.2 C 118 78 B 43 2.4 A 28 57.7 E 363 1.8 A 48
EBRT 53 B 95 75 B 1 23 A 1" 279 D 71 16 A 5
WBLT 2486 C 99 27.2 D 159 0.2 A 7 440 E {1724 58.1 E 47
WBTH 207 C 120 6.0 B 116 0.3 A 138 0.1 A 81 42 A 838
WBRT 87 B 43 541 B 29 0.2 A 2 14 A 2
NBLT 19.6 C 180 15.9 C 21
NBTH 21.2 C 181 13.8 B 53 215 C 57 50.7 E 79
NBRT 8.5 B 19 5.1 B 26 14.3 B 41 38.9 D 66
SBLT 24.0 C 80 14.6 B 80
SBTH 247 C 89 19.7 C 261 20.9 C 9 493 E 77
SBRT 16.1 C 31 83 B 486 135 B 19 50.5 E 7 4186 E 170
pﬁlﬁmon T89 T [755. TT9 B /5. 2.7 X /55 300 D J150s. 7.7 B [190s.
r" . | v =dy Caks¥ar LT ; ==
jeoil oy s e Totsi Delgy | LOS | Queue| TotalDelay | LOS | Queue] Total Delay | LOS | Quece] TotmDelsy | LOS | Queus] TotsiDelay | LOS | Queus
Movement |  (seciven) ) (sachveh) ) (sactveh) () (seciveh) () (seciveh) () (seciveh) ")
T O ) T 568 | F B2 288 D 3B U5 A 2T 70 A 17 374 D T
EBTH 39 A 65 2.6 A 105 52 B 176 1.1 A 42 7.0 B 262 156 C 161
EBRT 23 A 2 34 A 8 05 A 4 5.1 B8 42 05 A 144
WBLT 121 B 130 38.2 D 27 0.6 A 7 35 A 0 331 D 124
WBTH 56 B 571 304 D | 1243 24 A 69 3.7 A 210 8.0 B8 641 10.4 B 206
WBRT 11 A 1 71 8 31 07 A 1 1.8 A 9 36 A 9 8.2 B 21
NBLT 28.8 D 76 29.2 D 149 216 C 400
NBTH 231 C 17 40.4 E 68 28.2 D 84 26.1 D 20 23.8 C 30 215 C 428
NBRT 0.0 A 0 342 D 5 20.0 C 23 74 B 43
SBLT 273 D 50 243 C 57
SBTH 249 C 53 74.2 F 192 29.2 D 51 26.7 D 33 238 C 45
SBRT
THersechion 58 B [7/55 5.2 D |190s. 5.3 B | 90s. 37 R ]90s. 02 B | %0s. 32 B ] 90s.
Optimized PM Delay and LOS by Intersection - Free-flow NBRT at First Court
T E— P - . ¥ T NorhamptonNB
[ TotsiDetay | LOS [Queue| TotaiDelsy | LOS | Queus| TotsiDelay | LOS | Queus| TotaiDelay | LOS ]| Queus| TotsOslay | LOS | Quels| !ctmuesry | LU | wuous
Movement |  (secheh) "n) (saciveh) () (seciveh) n) (seciveh) () (saciveh) LM (seciveh) ()
7258 —0 | 184 37.0 D | 148 0.7 A 0 320 D | 129
17.2 C 278 16.7 [ 141 18 A 44 18.0 C 386 8.4 B8 187
14.0 B 377 11.0 B8 28 18 A 22 9.4 B8 31 3.9 A 25
51.7 E 135 38.9 D 148 4.0 A 36 27.9 D 519 289 D 100
8.7 8 34 88 B8 95 8.3 B8 168 1.7 A 57 84 ' B 180
1.0 A 8 8.4 B8 77 57 B8 12 5.1 B 18
31.6 D 155 12,5 B8 37
31.6 D 149 18.1 [ 276 23.8 C 82 26.0 D 106
19.6 C a1 8.7 B8 84 14.1 B8 113 148 B 43
29.2 D 185 28.9 D 103
36.0 D 207 131 B8 108 21.8 C 15 207 D 44 236 C 45
123 B8 106 45 A 20 146 B8 27 28.2 D 32 13.8 B8 54
227 —C |J0s. 6.5 T ] 90s. 5.6 B ] 9Us. 63 T | Xs. in: 3 B [90s.
T = Teck
Te. Delay LOS | Queus | Total Deiay L ( sous E L i | Queus) icta Jemy W s | Queus 1 oum Lemmy [ ueus | Tobal Deley LOS | Queus
Movement | (sechven) () (sectveh) () (saciven) () (seciveh) () (seciveh) r) (seciveh) ()
T [ X¢] A 0 307 D | 153 337 | E | 148 1O ) ) TS A B3 E Z
EBTH 11.8 B 883 82 B8 81 16.5 C {1093 3.7 A 210 58 B8 486 20.2 C 494
EBRT 04 A 2 28 A 45 1.7 A 20 25 A 31 1.5 A 8604
WBLT 28.0 D 148 53.8 E 117 1.1 A 18 49 A 55 46.1 E 171
WBTH 0.7 A 57 13.8 B 370 24 A 165 41 A 242 48 A 435 106 B 17
WBRT 0.5 A 3 7.8 B8 46 21 A 13 2.9 A 12 1.9 A 14
NBLT 425 E 121 38.9 D 203 321 D 565
NBTH 29.8 D 34 27.2 D 39 65.2 F 67 38.8 D 48 33.7 D a2 32.0 D 563
NBRT 0.1 A o] 245 C 14 348 D 54 12.7 B 141
SBLT 432 E 83 349 [n} 118
SBTH 30.2 [n} 32 423 E 84 444 E 59 420 E 684 325 D 58
SBRT
[TMersection BZ B | 30s. T B | 90s. T35 B [130s. 58 B [T30s. 78 B |10 s. 18.3 T [Ts.

Y_VIC ratio for this movement 1s greater than 1.20
Queue = Length of the 95th percentile queue
1- exclusive pedestrian phase removed
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APPENDIX C
2020 Peak Hour Level of Service Resuits

Projected Conditions and Alternatives Analysis
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TABLE C-1
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 1
Aiternative 1 (No Build) - 2020 AM Delav and LOS by Intersection

l ; =
" Towi Delay [0S | Gueus s vy (OS | Queus, Totsl Deisy LOS | Queus  Totsl Delay L i ueus ot letgy Wi [Uusus] (oo eay w Qusue
Movement (seciveh) (3] (seciveh) (3] (seciveh) () (secivelr) (r) (secivel) (3] (seciveh) (3]
| — 68.2 F | 275 303 s} B2 32 D | 27 T3 = 72 ~48.3
EBTH 38.5 D 264 7.2 B 89 1.1 A 14 20.1 C 207 9.0 B 203 9.2 B 378
EBRT 7.0 B 202 8.8 B 22 11 A 5 10.5 B 46 55 B 18
WBLT 50.7 E 192 33.1 D 178 209 C 35 688.3 F 1566 539 E 50 412 E 268
IWBTH 31.9 D 354 9.8 B 214 3.1 A 190 0.1 A 31 5.6 B 261 241 A 931
WBRT 204 o] 140 8.1 B 52 25 A 3 1.4 A 2 0.4 A 1
NBLT 38.7 D 488 16.2 C 24
NBTH 35.3 D | 461 12.8 B 58 21.7 Cc 64 61.8 F 88 45.5 E 31
NBRT 7.5 B8 29 4.9 A 29 14.0 B 45 411 E 73 0.0 A 0
SBLT 86.7 F 142 13.9 B 91
SBTH 82.2 F 195 20.7 C 322 209 Cc 9 58.3 E 86 48.1 E 98
SBRT 37.0 D 81 7.6 B 50 13.5 B 21 35.3 D 7 478 E | 194
Wsecnon — 38.1 O [T50s. 138 B [ 75s. 18 A | 75s.| 2984 | F |'50s| 109 B [150s. i) B [150s.
R e e T
Totat Delay LOS | Queua | um oy v | v [e— e | me——| Total Deisy LOS | Queue = Totsl Delsy Lo ¢ baua{ Total Delay LOS | Queus
Movement {secivelr) [8] (secive) () {seciveh) ) (seciveh) ) (seciveh) (r) (seciveh) ()
IEBLT 853 F 53 135 E 3 a7 E | 57 3 E 78 ~ 439 E —36.3 D1 22
EBTH 6.1 B 757 11 A 2068 5.7 B 268 7.5 B 198 5.1 B 348 23.0 C 199
EBRT 34 A 5 32 A 10 3.0 A 16 23 A 38 14 A | 218
WBLT 50.5 E 7 445 E 1 421 E 38 49.8 E 48 32.9 D 48 42.8 E | 167
WBTH 47.4 E | 1434 28 A | 172 6.9 B | 27 42 A | 140 12,6 B | 629 16.3 Cc |32
WBRT 77 B 35 04 A 1 35 A 3 2.3 A 5} 49 A 11 12.6 B 34
NBLT 437 E 22 40.2 E | 108 40.5 E | 218 229 C | 554
NBTH 40.7 E 73 43.6 E 13 42.0 £ 92 35.9 D 26 334 D 44 22.8 c | 575
NBRT 268.2 D 5 317 D 34 8.7 B 58
SBLT 43.8 E 28 39.5 D 71 341 D 80
SBTH 85.6 F | 209 441 E 40 42,2 E 75 36.8 D 46 33.3 D 63 433 £ 7
SBRT
m 959 D [T50s. Z5 A [130s. B9 B {T30s. 78 B [T30s. 122 B [T30s. 185 T [130s.
ueue = Leng percentile queue
Alternative 1 (No Build) - 2020 PM Delay and LOS by intersaction
1c ' LUD | W Totat Deley LOS | Queus [ _OS | Queous, Totsl Deisy LOS | Queue| Totsl Deisy L. lusua ota  day W5 | yuen
Movement {secivelr) )y (seciveh) (3] (secivel) (3] (seciveh) ) (secivah) (8] (seciveh) r)
[ 38.7 D | 335 378 E | 178 039 D | 38 50.7 225 3593 D 23
31.0 D | 538 20.3 Cc | 267 43 A | 142 77.7 F | 537 10.2 B | 345 70.0 F | 817
58.7 E | 1067 76 B 37 2.9 A 54 16.5 Cc 86 4.1 A 37
102.8 F | 238 40.9 E | 137 23.0 Cc 88 179.7 F | 1014 43.3 E 145 148.8 F | 318
21.2 C | 183 17.6 C | 154 1.6 A 98 5.0 A | 169 8.1 B | 340 12 A 3
13.0 B | 102 16.2 c | 120 14 A 5} 6.6 B 43 0.1 A 0
84.8 F 368 11.8 B 40
444 E 309 18.9 C 337 18.1 C 57 475 E 175 571 E 54
281 D 129 8.7 B 90 9.2 B 90 279 D 73 0.1 A 0
444 E 315 78.5 F 115
73.4 F | 477 12.4 B | 111 16.0 C 13 333 D 89 39.5 D 72 86.9 F 49
15.4 C 201 52 8 22 9.9 B8 22 324 O 48 23.3 C 87
395 E [140s. 27,7 T [/0s. B2 B s.| 85.0 F [140s. T35 B [140s.| 263 E [140s.
T T T TR Re =
TomUetsy | LL b | WU W LU | uUDWE ] ey | cue | avmmmi ] cvem ey LOS [ Queus T TotsiDelay | LOS | Queve| TotaiDelsy | LOS | Queuve
Movement (saciveh) {r) (seciveh) ) (secivet) (L) {seciveh) (L) (secivel) [(, 8} (seciveh) (8]
EBLT .7 851 E | 237 7.9 E 35 393 E T 207 50.3 E — 578 E 5 | 539 E 33
EBTH 3151 F 2177 1223 F |2173 868.7 F 72 9.7 B 221 15.0 B 981 264 D 638
EBRT 1.5 A 14 05 A 9 24 A 49 241 A 30 29 A 40 8.6 B 870
WBLT 48.7 E 14 44.0 £ 34 68.5 F o[ 147 41.8 E 70 64.0 F | 113 57.3 E | 197
WBTH 222 C 680 3.2 A 160 27 A 169 48 A 291 7.4 B 448 15.2 C 198
WBRT 128 B 82 2.3 A 4 15 A 5 29 A 1 2.3 A 17
NBLT 47.7 E 33 722 F | 183 63.7 F | 283 44.4 E | 767
NBTH 34.4 D 54 48.4 E 52 178.4 F 86 457 E 56 40.2 E | 100 442 E | 765
NBRT 270 D 17 38.8 D 83 151 o] 181
SBLT 50.8 E 80 48.3 E 73 45.2 E 148
SBTH 39.7 D | 121 48.3 E 52 51.2 E 70 64.7 F 77 38.4 D 68 471 £ 7
SBRT
Thersection | 203. F[140s. B33 F 3 58 E [T205. TT.2 B [T40s. T5.9 T S 257 T |T8s.
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TABLE C-2
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 2
Alternative 2 - 4 lane/45 mph/SPUI - AM Delay and LOS by intersection

¥
Total Doty | LOS | wull®| v ooy | www ;| =8| TomiDelsy | LOS | Queus| Total Delay ] L( « Joue otal lelay L G} lueus| ot Jeisy | LI 5 | Queue
Movement |  (secieh) () (seciveh) ) (seciven) () (sechveh) ) (seciveh) () (seciveh) ()
[EBLCT B2 F | 2751 289 D B 19.3 T T8 52.8 E 2 B0.3 F BS | 48.0 E T
EBTH 385 D 264 7.2 B 108 47 A 82 19.6 Cc 315 49 A 280 92 B 226
EBRT 7.0 B 202 8.7 8 26 4.4 A 30 22 A 13
WBLT 51.4 E 193 2486 (o4 188 18.7 (o4 51 18.0 Cc 686 55.4 E 50 40.6 E 268
WBTH 30.1 D 334 13.8 B 184 25 A 179 29 A 301 5.3 B 261 20 A 1121
WBRT 20.8 (o4 134 10.7 B 31 20 A 3 1.2 A 2 04 A 1
NBLT 39.7 D 488 16.2 (o4 24 45.2 E 33
NBTH 353 D 481 128 8 58 21.7 (o4 64 61.8 F 38 455 E 31
NBRT 75 B 29 49 A 29 140 B 45 411 E 73 0.0 A 0
SBLT 66.7 F 142 13.9 B a1 448 E 8
SBTH 62.2 F 185 20.7 C 32 209 Cc 9 58.3 E 88 48.1 E 99
SBRT 37.0 D 81 76 B 50 13.5 B 21 478 E 194
[Tﬂmon 359 D [T50 5 132 B [ /58 55 B }/5s. 13T B [T50s 95 B [T50s. 82 B [150 s
1 7= z 7 T a BT
Total Oty | LOS | JUod| .wwmwumy | LOS | Queua, TotsiDelsy | LOS | Queva| TotaDelsy | LO veus  otal delay | LC 5 | Queua{ TotalDelsy | LOS | Queus
Movement | (seciven) n) (secheh) n (seciveh) () (secveh) () (seciveh) ) {seciveh) ()
EBCT 528 F B2 338 E | 13 331 E 57 2} E 78 .2 %] E | 80 .23 D 227
EBTH 5.5 B 702 11 A 206 57 8 268 75 8 198 5.1 B 348 23.0 C 199
EBRT 34 A 5 32 A 10 3.0 A 16 23 A 39 14 A 2186
WBLT 50.5 E 7 445 E 11 421 E 36 49.8 E 48 329 D 48 428 E 167
WBTH 47.4 E 1434 286 A 172 8.9 B 271 42 A 140 1286 B 829 16.3 [ 322
WBRT 7.7 B 35 0.4 A 1 3.5 A 3 23 A 8 49 A 11 126 B 34
NBLT 43.7 E 22 40.2 E 108 40.5 E 218 229 Cc 554
NBTH 40.7 E 73 43.6 E 13 42.0 E 92 359 D 26 334 D 44 22.8 (o4 575
NBRT 28.2 D 5 31.7 D 34 8.7 B8 58
SBLT 43.8 E 26 395 D 71 34.1 D 80
SBTH 85.6 F 209 441 E 40 422 E 75 36.8 D 48 333 D 83 43.3 E 7
SBRT
Trtersection 35.7 D [T50s] 25 A [1T0S 39 B T30S 78 B 1130s] 122 B 130 s TB.5 T T30S
Uele = Len percentile queue
Alternative 2 - 4 lane/45 mph/SPUI - PM Delay and LOS by Intersaection
| - ' ] ~n WSPL o
w—Deley | LOS |Queus] TotsiDelay | LOS [ Queva| ~ e say | L ueus | Total Delay tOS [Queus| 1omu wy Lo [uueue) ¢ Lo Lue | s
Movement |  (seciveh) ) (secieh) r) (seciven) () (seciven) () (seciven) ) (seciveh) ()
[EBCT - D | 335 328 E | 178 318 2] 36 B8 F ZT 3573 E [ 228 514 2
EBTH 31.0 D 538 21.0 (o4 267 42 A 168 223 C 443 101 B 491 82.1 F 832
EBRT 58.7 E 1067 76 B 37 28 A 83 49 A 52
WBLT 100.8 F 237 394 D 158 16.4 C a3 45.0 E 377 53.0 E 152 1234 F 290
'WBTH 2586 D 177 1.4 B 185 21 A 148 38 A 133 48 A 342 38 A 488
WBRT 13.7 8 85 10.7 B 144 1.8 A g 4.1 A 44 13 A 10
NBLT 84.8 F 366 11.8 B 40 42.0 E 65
NBTH 444 E 309 18.9 C 337 18.1 Cc 57 475 E 175 57.1 E 54
NBRT 28.1 D 129 8.7 B 90 9.2 B 90 279 D 73 0.1 A 0
SBLT 44.4 E 315 76.5 F 115 43.9 E 88
SBTH 734 F 477 12.4 B m 16.0 (o4 13 395 D 72 66.9 F 49
SBRT 15.4 C 201 52 B 22 9.9 8 22 233 C a7
on | 498 E ] 208 —C | /0s. B0 B | /0s. 227 T EY 27 B~ [T40 s. 377 E [130s
- [ 1 I I
Total Delay LOS | Queus | sy Lt (usue] Total Deisy L jQueus |  1omM) oy Luo | wuouo | Totsl Detay LOS | Queus| Totsl Deisy LOS | Quaus
Movement |  (sacwveh) ) (seciveh) ) (seciven) ) (seciveh) ) (seciven) () (seciveh) )
[EBCT - E | 268 379 T | 45 393 T 503 E 57.6 T 5 53.4 E
EBTH 336.2 F | 1268 122.3 F 12173 86.7 F 722 9.7 B 221 15.0 B 981 26.8 D 643
EBRT 42 A 25 0.5 A 9 24 A 49 21 A 30 29 A 40 8.6 B 859
WBLT 48.7 E 14 440 E 34 88.5 F 147 431 E 70 84.2 F 113 57.3 E 197
WBTH 231 Cc 680 32 A 160 27 A 169 44 A 291 78 B 496 15.6 C 200
WBRT 13.2 B 82 23 A 4 15 A 5 27 A 1 23 A 16 9.5 B 7
NBLT 47.7 E 33 72.2 F 183 83.7 F 283 44 4 E 767
NBTH 34.4 D 54 484 E 52 178.4 F 86 457 E 58 402 E 100 442 E 765
NBRT 27.¢ D 17 388 (2] 83 15.1 o4 181
SBLT 50.8 E 80 48.3 E 73 45.2 E 146
SB8TH 39.7 D 121 483 E 52 51.2 E 70 84,7 F 77 384 D 88 471 E 6
SBRT
mmm 2133 F T30S 833 F [130s 58.3 E_ [130s. T B [T40s 160 T 0% 75.2 Ta0 5.
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TABLE C-3
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 3
Alternative 3 - 4 lana/36 mph/SPUI - AM Delay and LOS by intersection

.. B t1
r—T——ou Jeigy | LOS [Queve| TolaiDeisy | LOS | Queue| TotaiDelsy | LOS | Queus| TotaiDelsy | LOS | Queus| Total Delsy | Lt [T esy | L | Queve
Movement {saciveh) ) {saciveh) ") (secheh) ") (sechen) n) (sachveh) ") (saciveh) (3]
[EBLT 70.7 F 1 272 B7.0 F 374 76.2 D 73 383 D | 23 530 F 5L 375 E 7
EBTH 374 D 253 5.0 B 253 44 A 109 189 Cc 315 29 A 288 11.5 B 208
EBRT 8.8 B 184 25 A 45 36 A 40 16 A 10
WBLT 40.1 E 130 38.2 D 314 18.5 Cc 48 18.6 Cc 886 36.2 D 43 383 D 250
[WBTH 34.0 D 425 11.2 B 317 35 A 205 0.5 A 301 12.7 B 662 1.9 A 902
WBRT 194 C 109 84 B 72 28 A 3 4.1 A 3 04 A 1
NBLT 36.7 D 455 19.5 C 33 414 E 3
NBTH 33.9 D 433 14.8 B 77 19.8 C 60 54,4 E 83 43.0 E 30
NBRT 8.9 B 27 85 B 30 12.7 B 42 372 D 69 0.0 A 0
SBLT 58.5 E 129 15.9 C 121 41.0 E 8
SBTH 59.3 E 188 19.8 C 420 19.0 Cc g 51.8 E 80 458 E 84
SBRT 35.0 D 76 15.4 C 75 11.8 B 19 423 E 180
TMersection a7 D [140s T5.2 T [130< 5.7 B | 70s. T23 B |70 s 128 B [140s. 87 B {T40s
. T
LOS [ Queus, Total Delsy LOS | Queus| Total Deley LOS | Queus| Total Delsy LOS | Queus  Total Delsy LO  usus otal lelay Ui ueus
() (secheh) [4,8] (seciveh) ") (seciveh) ) (seciveh) ) (seciveh) (")
F 58 327 D T 33T D 5T 22g E B5 | 359 D 37 N7 D 15
A 40 0.2 A 215 5.5 B 81 2.2 A 82 8.7 B 414 13.2 B 200
A 1 31 A 4 1.0 A 7 38 A 23 14 A 460
E 8 35.0 D 9 36.2 D 30 42.0 E 37 38.1 D 32 355 D 135
E 1344 3.7 A 116 44 A 144 6.5 B 414 9.7 B 794 146 B 263
B 33 0.0 A 1 1.5 A 2 0.8 A 3 23 A 30 104 B 28
322 D 18 326 D 89 37.0 D 199 220 C 474
D 70 32.2 D 11 344 D 78 285 D 22 27.1 D 38 219 C 492
D 4 237 Cc 27 8.8 B 46
323 D 21 314 D 59 27.8 D 87
F 200 325 D 32 352 D 82 29.3 D 38 271 D 53 319 D 5
U [T0s 27 A 3 1387 B [T00s 5.3 B [T00s TS B [T0s LY B T00s
percentle quee
Alternative 3 - 4 lana/356 mph/SPUI - PM Delay and LOS by Intersection
. -T - - - R , AT ? T
Motal Delsy LOS | Queus Total Deley LOS | Quaua| ~ xal elsy L Leus Totst Delmy LOS | Queus Total Delay LOS | Queue 1a L3
JENétvemeﬂt (seciveh) () {seciveh) (ft) (seciveh) () (seciveh) () (seciveh) () (seciveh) (")
T —38.7 D | 35 - D | 169 285 D 35 6.3 E 7z 377 € | 228 59.9 E 73
EBTH 31.0 D 538 220 C 116 4.0 A 108 21.7 C 459 10.0 B 397 63.6 F 11837
EBRT 58.7 E 1087 8.1 B 33 29 A 41 47 A 42
IWBLT 1295 F 240 41.9 E 102 16.9 C 81 552 E 433 53.7 E 133 161.2 F 329
'WBTH 29.8 D 3N 8.8 B 146 8.0 B 198 0.3 A 99 214 C 889 0.1 A 0
IWBRT 10.5 8 148 8.3 B 114 42 A 12 94 B 37 00 . A 0
NBLT 8438 F 366 11.8 8 40 42.0 E 85
NBTH 44.4 E 309 189 (o} 337 18.1 C 57 475 E 175 57.1 E 54
NBRT 28.1 D 129 6.7 B 90 9.2 8 90 279 D 73 0.1 A 0
SBLT 444 E 315 78.5 F 115 43.9 E 88
SBTH 73.4 F 477 124 8 11 16.0 C 13 395 D 72 66.9 F 49
SBRT 15.4 C 201 5.2 B 22 9.9 B 22 233 (o} 87
Trersection 50.8 E [140s 203 T | /0s. 59 B | /0s. 253 D {140 s 169 T [0S 379 E S
- " TTWRES ¢ o voun eome e
Total Delay LOS | Queus Total© slay u I ueus  Total lelay Lo ueus T otal Detay Ll ueus |  Total Delay 1OS | Queua] Total Delay LOS Qua-:
Movement (saciveh) () (seciveh) () (seciveh) ) (seciveh) ) (seciveh) ) (seciveh) ()
EBCT L.r.X:4 E | 237 739 E 25 3578 1 200 383 D BT 57.8 E [ 115 588 E kY
EBTH 315.1 F 12177 1223 F | 2173 86.7 F 722 129 B 449 15.0 B 981 235 (o} 612
EBRT 15 A 14 0.5 A 9 2.4 A 49 32 A 50 2.9 A 40 8.6 B 714
WBLT 46.7 E 14 50.7 E 30 537 E 142 437 E 84 64.3 F 110 57.3 E 197
WBTH 222 (o} 680 5.9 A 477 46 A 225 8.8 8 329 10.1 B 622 15.6 C 200
WBRT 128 B 82 26 A 8 33 A 17 4.8 A 19 27 A 22 95 B 7
NBLT 47.7 E 33 72.2 F 183 63.7 F 283 44 4 E 767
NBTH 34.4 D 54 484 E 52 178.4 F 86 457 E 56 402 E 100 442 E 765
NBRT 27.0 D 17 388 D 63 15.1 C 181
SBLT 50.8 E 80 48.3 £ 73 452 E 146
SBTH 397 D 121 483 52 51.2 E 70 64.7 F 77 384 D 5] 471 E 8
SBRT
j‘lm‘aTL"m—r F TS X3 F (1305 588 E [140 s AL V4 B [140s. 69 T T30S, 755 T 130 s

99



Alternative 4 - 8 lane/45 mph/SPUI - AM Defay and LOS by intarsection

TABLE C4
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 4

N
Total Delny LOS | Queve 1 oo Loy LUD | dutuo I Loy RV A rumay e | ——— T} LOS | Queue  Total Delay LOS | Queuse
Movement (sectveh) (ft) (seciveh) () (secivah) ) (seciveh) () (seciveh) ) {seciveh) (ft)
EBLCT 58.5 F | 29 3 F 59 261 | D a7 D V4] 3 13} 85 U E | 15
EBTH 34.1 D 236 5.0 A 236 46 A 114 18.2 C 316 5.8 B 153 6.8 B 257
EBRT 82 B 182 22 A 49 33 A 42 37 A 14 58 B 6
WBLT 247 C 145 36.5 D 296 20.8 C 41 139 8 462 58.8 E 45 281 D 200
WBTH 344 D 481 10.3 B 242 33 A 302 0.2 A 57 16 A 10 0.3 A 95
WBRT 21.2 C 134 7.3 B 56 23 A 4 12 A 1 0.0 A 1
NBLT 38.2 D 428 19.3 C 31 37.8 D 29
NBTH 32.7 D 405 14.2 B 71 17.8 C 56 40.2 E 74 38.6 D 27
NBRT 8.5 B 26 8.0 B 29 10.9 8 37 29.1 D 59 0.0 A 0
SBLT 57.8 E 127 15.3 o] 113 37.2 D 7
SBTH 56.5 E 177 19.1 o] 391 17.2 C 8 39.4 D 72 40.7 E 88
SBRT 324 D 72 14.8 B 89 101 B 17 30.1 D 151
Tmersection 333 O[30 s T35 B (1S 5.5 B [65s. 0.0 B [130s. B.0 B |130s 53 B T30 s
F N DN.A F
Total Detay LOS [Queue} 1oum Lomy LUS | wimm 1 ey tov | ) ey | LOS | Queue] TotsiDemy | LOS [ Queue] TotaiDetay | L ! ueus
Movement (seciveh) (ft) {seciveh) () (seciveh) () (seciveh) () (seciveh) ) (seciveh) ()
CT 30 E 52 309 T 315 D Lr) 5.5 E B5 75.7 O | 5% 295 18] %
EBTH 25 A 314 0.1 A 135 8.1 B 182 18 A 33 8.3 B 137 12.0 B8 133
EBRT 08 A 3 4.3 A 4 13 A 4 53 B 37 14 A 448
WBLT 429 E 6 84.4 F 10 354 D 28 30.2 D 38 321 D 33 355 D 135
WBTH 211 o] 889 0.3 A 14 2.0 A 191 27 A 175 7.8 B 427 146 B 263
WBRT 10.3 B 42 0.0 A 1 12 A 1 20 A 10 39 A 34 104 B 26
NBLT 308 D 18 291 D 85 26.2 D 165 22.0 C 474
NBTH 26.0 D 57 309 D 1" 29.3 D 72 26.6 D 21 227 C 33 21.9 (o} 492
NBRT 175 C 3 20.2 o] 25 6.8 B8 46
SBLT 30.9 D 21 285 D 56 23.2 C 81
SBTH 34.2 D 162 31.1 D 31 29.9 D 59 27.3 D 36 227 C 49 31.9 D 5
SBRT
ersection 8.0 T [130 s U5 A [T0s 5% B s 30 A |T00& B9 B [TO0s T30 B [T00s.
ueve = e percemie queue
Alternative 4 - 8 lane/45 moh/SPUI - PM Deilav and LOS by Intersection
I B - T — . S
foumitley | tuw | weny TollJGEy ] LOS | Quous] TotslDetsy | LOS | Quous  TotalDeley | LOS | Quevs| ¢l say | U Lusue ] 101 Lemy | LU | wuoe
LEhé?-vement (seciveh) () {seciveh) () (seciveh) () {seciveh) () (seciveh) (ft) (saciveh) )
T [T 335 228 E | 178 238 C 35 548 E 9 3239 E | 223 380 E | 23
EBTH 31.0 D 538 210 o] 267 46 A 70 226 C 588 121 B 573 28 A 57
EBRT 58.7 E 1087 7.6 B 37 3.9 A 44 6.0 B 81 1.0 A 3
WBLT 98.6 F 238 54.0 E 142 144 B 60 30.3 D 281 421 E 147 31.1 D 175
WBTH 245 o] 215 84 8 71 3.0 A 54 19 A 89 8.8 B 290 16 A 0
WBRT 15.5 C 127 57 8 85 23 A 6 74 8 48 0.2 A 0
NBLT 84.8 F 366 11.8 B8 40 420 E 85
NBTH 44 4 E 309 189 o] 337 18.1 o] 57 475 E 175 48.3 E 52
NBRT 28.1 D 129 8.7 B 90 9.2 B 90 279 D 73 0.1 A 0
SBLT 44 4 E 315 76.5 F 115 439 E 88
SBTH 73.4 F 477 124 B 11 16.0 C 13 39.5 D 72 49.9 E 47
S8RT 15.4 ] 201 52 8 22 9.9 B 22 23.3 C 87
on| 39.7 E T80 203 C [ /0s. 5.3 B [ /70Us. 20T T 1140 %. T35 B~ |130s. T LN RS
L...T1._.<
RV -0S | Queve| Total Delsy LOS ueus otal )elmy wi lueue 1 otal Letry LS | Queus 1 OUE Lremry Lua | wuous j  Total Delay LOS | Queus
Movement |  (seciven) ) (seciven) ) (seciven) () (seciveh) ) (seciven) () (saciven) ()
T 373 E | 225 373 35 8.7 E | 193 228 T 52 255 D B2 313 T 1 33
EBTH 108 8 1192 38 A 687 186 B 401 43 A 494 104 B 108 240 C 659
EBRT 0.6 A 10 0.7 A 10 4.7 A 34 11 A 50 3.7 A 18 8.6 B 1218
WBLT 48.7 E 14 514 E 35 58.6 E 120 268.0 D 30 233 C 61 57.3 E 197
WBTH 18.0 C 388 0.9 A 47 27 A 208 0.1 A 108 6.8 B 59 15.8 o] 200
WBRT 12.2 B 83 0.8 A 2 24 A 20 0.0 A 8 38 A 12 9.5 8 7
NBLT 46.2 E 33 237 C 82 249 C 148 444 E 767
NBTH 344 D 54 48.7 E 51 46.2 E 74 20.7 C 32 184 o] 54 44.2 E 765
NBRT 27.0 D 17 324 D 58 15.1 o] 181
SBLT 47.9 E 78 411 E 89 19.2 o] 78
SBTH 39.7 D 121 46.7 E 51 415 E ] 23.7 o] 42 17.6 C 38 471 E 6
SBRT
Tmersechian LR: B [Ta0s 39 A |120s. ™S B [Ta0s T A | /0s. T00 B Us. 735 T [130s.
——
S & o r e D r i
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TABLE C-5
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Aiternative 5

Alternative 5 - 8 lane/35 mph/SPUI - AM Delay and LOS by Intersection

T ) 1 H
Total Deigy LOS | Queus | Total Delay LOS | Quewe Al elay L usus 10U ety Wy | w e T ey W [«wm io w LUD | uss
Movement |  (seaven) ) (seciveh) () (sectven) ) (seciveh) () (seciveh) (n) (seciveh) ()
EBLT 735 F | 23 0.7 € | 52 204 T 18 133 E 2T 35.4 D .vJ 259 E T4
EBTH 30.8 D 204 11.9 B 84 8.8 B 115 19.2 C 214 72 B 277 7.6 B 324
EBRT 6.0 B 156 104 B 16 49 A 24 35 A 18 37 A 8
WBLT 40.0 D 149 194 C 156 13.4 B 37 17.2 Cc 855 37.3 D 39 43.0 E 270
WBTH 268.0 D 389 18.2 Cc 380 37 A 278 04 A 178 23 A 114 0.9 A 81
WBRT 131 B 35 12.5 B 45 23 A 5 15 A o] 04 A 1
NBLT 32.8 D 368 193 C 30 30.1 D 28
NBTH 33.8 D 355 13.1 B 85 146 B 48 334 D 84 323 D 24
NBRT 6.1 B 24 5.8 B 28 84 B 30 229 C 50 0.0 A 0
SBLT 428 E 101 14.1 B 103 2986 D 6
SBTH 51.2 E 159 17.8 C 353 14.1 B 7 327 D 82 341 D 77
SBRT 279 D 83 12.7 B 81 7.8 B 14 241 C 128
Fﬂeﬁaon 31T T |T0s T60 T [T0s 5.9 B [55s. 1.7 B [TUs B2 B |10 B9 B {T0s
L i
Total Deimy LOS | Queus | Totall day u ¢ Jeus otal lelay LC i | Queue | kAl Uessy WS | Wueu 1ot e Wy | e 1o Loy US| s
Movement (seciveh) (L8] (seciveh) ) (sectveh} {r) (sectveh) (") (seciveh) ) (seciveh) ft)
T %70 = | 56 Z7T D TO 275 s} Z8.7 D | 57 ViK.S D 35 0% E T2
EBTH 0.9 A 59 0.1 A 138 6.5 B 90 25 A 114 36 A 101 7.8 B 124
EBRT 0.6 A 1 47 A 9 18 A 14 3.0 A 16 14 A 744
WBLT 35.3 D 5 69.2 F 9 404 E 30 324 D 35 331 D 30 348 D 137
WBTH 214 C 604 0.5 A 51 20 A 59 48 A 138 45 A 500 12.6 B 239
WBRT 10.1 B 38 0.0 A 1 12 A 1 14 A 2 27 A 31 86 B 22
NBLT 271 D 17 25.5 D 78 224 C 147 243 Cc 498
NBTH 228 [o] 50 271 D 10 251 D 65 235 C 19 19.6 C 30 242 Cc 518
NBRT 13.7 B 3 16.8 C 22 71 B 48
SBLT 27.2 D 19 248 C 51 20.0 C 55
SBTH 320 D 142 273 D 29 25.7 D 52 24.1 C 33 198 C 44 28.1 D 5
SBRT
Ton 15.5 T T0s U8 A [0S 5% B 1%0s. 50 A [90s. B0 B | S0s T3.7 B | 90s
Leus = o percentie queue
Alternative 5 - 8 lane/35 mph/SPUI - PM Delay and LOS by Intersection
otal Jelmy 1 3 | Queus | Totsd Detay LOS | Queus 1 omm vesy LUD | uoue - Total Deimy 108 | Gucua| Tota Delay LOS | Queus I oy ——— p <usus
Movement (seciveh) () (seciveh) ) (seciveh) ) (sac/veh) {r) (seciveh) {ft) (seciveh) (L)
T 368 D [ 316 50,7 E | 180 273 T 33 537 E T9 —349.3 E | 212 5T.7 E 23
EBTH 28.2 D 497 146 B 102 5.7 B 91 209 Cc 432 120 B 8§26 26 A 43
EBRT 52.8 E 93 45 A 28 49 A 57 3.8 A 35 08 A 2
\WBLT 1259 F 167 61.1 F 161 9.9 B 40 43.4 E 394 473 E 127 80.9 F 237
WBTH 255 D 274 38 A 107 37 A 249 18 A 70 13.2 B 367 0.0 A 3
WBRT 71 B 95 35 A 84 21 A 9 7.7 B 28 0.0 A 0
NBLT 81.8 F 345 12.2 B 39 38.2 D 81
NBTH 439 E 292 233 o] 346 17.8 [o] 55 451 E 168 453 E 49
NBRT 27.0 D 123 72 B 92 8.9 B 86 25.9 D 89 01 A 0
SBLT 43.0 E 297 56.7 E 107 39.7 D 83
SBTH 889 F 466 12.8 B 110 15.4 C 12 370 D 87 47.0 E 45
SBRT 15.2 Cc 194 5.9 B 24 9.7 B 21 218 C 82
THersaction 50.5 “E 1305 88 T ] 5658, 5.6 B [55s. 229 T [10s. 15.7 T [T 35 K [130s
1 y Oab ' B L
Total Delgy LOS | Queue I m vesy LUD | Wueue 1oum Loy US| oo | ey R [RVp— cov | ey TOtal Delay LOS | Queus
Movement |  (seciven) ") (seciveh) (r) (seciveh) () (seciveh) (L] (seciveh) (n) (seciveh) (r)
EBCT LYA:] “E [ 209 379 E 35 353 E | 182 235 T 52 230 T | B9 380 D =z
EBTH 21.7 [o] 1138 38 A 887 121 B 565 4.2 A 479 114 B 122 25.0 D 857
EBRT 06 A 7 07 A 10 31 A 29 1.1 A 50 41 A 1 8.6 B | 1161
WBLT 429 E 13 65.4 F 33 56.7 E 11 247 Cc 36 251 D 66 573 E 197
WBTH 15.8 Cc 380 29 A 173 5.6 B 234 0.9 A 44 8.0 B 151 15.6 [o] 200
WBRT 12.0 B a3 06 A 1 35 A 18 0.7 A 6 5.2 B 32 9.5 B 7
NBLT 46.2 £ 33 237 Cc a2 249 [o] 148 444 E 767
NBTH 30.4 D 50 487 E 51 45.2 E 74 20.7 C 32 18.4 C 54 442 E 765
NBRT 244 C 15 324 D 58 15.1 [o] 181
SBLT 479 E 78 411 E 69 19.2 o] 78
SBTH 347 D 11 457 E 51 415 £ 66 237 Cc 42 178 [o] 38 471 E 5]
SBRT
Tiersection T2 T [130s. T5 K [0 s TZ5 B 130s. T3 A 705 T0.S B [ 7Us. 237 T [130s.
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TABLE C-6
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 6
Alternative 8 - 4 lane/45 mpthuaﬁﬁ - AM Delav and LOS by Intersection

Totsi Detay | LOS | Queus| cwmemmay | oo | meeny TotaiDelty | LOS | Queus] 1 #ail say | U CUSB ) om Uy | LUS | WU | ey | e f e
Movement (seciveh) () (seciveh) (ft) (secivah) () (sectven) (ft) (seciveh) () (seciveh) ()
|22 10 00.4 1= 275 31U 8] 74 15.2 (o3 18 80.0 4 4 4b.2 T
EBTH 385 D 264 7.4 B 80 71 B 151 1786 C 234 49 A 291 10.3 B 235
EBRT 7.0 B 202 6.6 B 19 8.4 B 55 11.7 B 42 22 A 19
WBLT 49.4 E 192 240 (o} 96 22.2 (o} 35 19.4 C 730 58.2 E 50 40.3 E 268
WBTH 332 [v] 365 12.5 B 202 22 A 192 0.1 A 52 53 B 209 20 A | 1179
WBRT 212 C 148 9.4 B 20 1.8 A 3 12 A 2 04 A 1
NBLT 39.7 [s] 488 16.2 [} 24
NBTH 353 D 481 12.8 B 58 217 C 84 818 F 88 455 E 31
NBRT 75 B 29 49 A 29 14.0 B 45 411 E 73 0.0 A 0
SBLT 86.7 F 142 139 B 91
SBTH 62.2 F 195 20.7 Cc 322 20.9 C 9 58.3 E 86 48.1 E 99
SBRT 370 D a1 76 B S0 135 B 21 35.3 D 7 478 E 194
ersection 36.3 T [T0s 138 B [/5s B3 B [ /5% TZ0 B [T50s 7 B |150s] 86 TS0 S
« T @ - "
ToM Doy | LOS | Quel8| 1wy | -JS | Queue| TotwOeldy | L USUB | (O UBEY [ (U3 [ WSS | sy | v | e 10U Deldy | LOS | Gueve
Movemert |  (seciven) () (seciven) () (seciven) ") (seciven) () (seciven) (r) (sechven) )
|3:1m9 8.2 £ | o 43.9 13 447 & | 97 47.6 13 9 445 13 [=1] J0.4 D 22
EBTH 5.8 B 558 1.1 A 206 5.7 8 268 71 8 185 438 A 348 229 C 199
EBRT 3.1 A 5 3.2 A 10 3.0 A 15 20 A 39 14 A 216
WBLT 50.5 E 7 445 E 1 418 E 36 49.8 g 48 329 D 48 427 E 167
WBTH 47.4 E |1434 28 A 172 7.1 B 282 4.2 A 140 12.6 B 829 18.3 C 322
WBRT 77 B 35 0.4 A 1 38 A 3 23 A 8 49 A 11 12.6 B 34
NBLT 43.7 E 22 40.2 E 108 40.5 E 218 229 c 554
NBTH 40.7 E 73 43.6 E 13 42.0 E 92 359 D 26 334 D 44 228 C 575
NBRT 26.2 D 5 317 D 34 87 B8 56
SBLT 43.8 E 28 395 D 71 341 D a0
S8TH 856 F 209 441 E 40 422 £ 75 36.8 D 48 33.3 D 63 433 E 7
SBRT
ion 5.7 U 1505 Z5 A T30 90 2 77 TS TZT B [T30s. 5% C 17305
uede = ] percentiie queue

Alternative 8 - 4 lana/46 mph/Duai ieft - PM Delay and LOS by intersaection

L n 38 - oo -
[T Totat Deiary LOS | Queus Tow  Nay Lt 5 | wumm | Total Delay LOS [ Queus | Toisl Deley LOS { Queus otal reiey LU jwu
n) (seciven) (r) (seciven) () (seciven) ) (sectven) () (seciven) ()
T | 3% 328 E | 178 337 D 3B 528 222 5.7 E 23
D 538 203 C 267 56 8 228 18.2 C 427 124 8 735 68.1 F 1830
E {1067 78 B8 37 35 A 88 10.2 B 57 4.1 A 37
F 236 38.1 D 158 285 D 78 29.0 D 410 400 E 147 148.8 F 316
C 178 18.4 C 185 14 A 124 30 A 85 11.6 B8 438 12 A
8 100 17.1 C 144 12 A 9 9.0 8 54 0.1 A 0
F 366 118 8 40 ,
E 309 18.9 C 337 18.1 C 57 475 E 175 571 E 54
D 129 8.7 8 90 9.2 8 90 27.8 D 73 0.1 A 0
E 315 76.5 F 115
F 477 124 B 111 16.0 C 13 333 ] 69 38.5 D 72 66.9 F 49
C 201 52 8 22 9.9 8 22 324 D 49 233 C 87
& T30S PAR:] T |70s. 59 B | /0s. 175 T (1405 15.7 A0S 35.3 E A0S
[ 7 alhe ] A
.aiDelay | LOS [ Queus wal ey | U uw R T0S | Queve| TomDesy | LOS | Queue| TomDetay | LOS | Queus| Tots Delay | LOS | wuews |
Movement (seciveh) t) (sectven) (ft) (sectven) {ft) (seciveh) () (sectveh) () (seciveh) ()
T "] E | 208 379 E | 45 3573 E | 207 50.3 E 88 578 E | 115 5439 E [ 33
EBTH 315.1 F 1268 1223 F | 2173 86.7 F 722 9.7 B 221 15.0 8 981 26.4 D 638
EBRT 15 A 25 0.5 A 9 24 A 49 21 A 30 29 A 40 8.6 8 870
WBLT 48,7 E 14 440 E 34 688.5 F 147 418 E 70 84.0 F 113 57.3 E 197
WBTH 222 C 880 3.2 A 160 27 A 169 48 A 291 7.4 B 448 15.2 C 198
'WBRT 126 B 82 23 A 4 15 A 5 29 A 11 23 A 17
NBLT 47.7 E 33 722 F 183 63.7 F 283 44 4 € 767
NBTH 344 D 54 484 E 52 178.4 F 86 457 E 56 40.2 E 100 44.2 E 765
NBRT 27.0 D 17 388 D 83 15.1 C 181
SBLT 50.8 E 80 483 E 73 452 E 148
SBTH 397 D 121 483 E 52 51.2 E 70 | 64.7 F 77 384 D 88 471 E 7
SBRT
€l on | 208.7 F [T20s. 834 F (140 s I5:K.) E 140 s ™7z B |10 s 15.9 C [130s risa D {140 s
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TABLE C-7
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 7
Alternative 7 - 4 lane/3§ mph/Dual left - AM Delay and LOS by Intersection

Total Delgy LOS | Queus otal ey w lusue T otal Ustay 3 | Queue 1ot emy L T [ otal Ustay w ¢ Jeue Aal emy L usue
Movement (sectveh) ) (seciven) (ft) {seciveh) (18] {seciveh) ) {seciveh) () {seciveh) ()
EBLT 56.2 F | 2/5 137 B | 31 T9.3 T | 2 B1.6 F 7 309 E 16
EBTH 36.6 D 264 16.5 C 252 49 A 70 9.6 B 166 18 A 58 216 C 363
EBRT 6.1 B 202 127 B 46 47 A 26 54 B 43 14 A 5
WBLT 416 E 184 268.5 D 172 225 C 36 222 C 730 51.5 E 49 40.6 E 266
WBTH 38.6 D 505 6.1 B 155 1.7 A 192 0.1 A 98 54 B 339 20 A | 1121
WBRT 26.8 D 127 5.1 B 38 13 A 3 1.1 A 3 04 A 1
NBLT 39.7 D 488 16.2 C 24
NBTH 353 D 461 128 B 58 21.7 C 84 61.8 F 88 45.5 E 31
NBRT 75 B 29 49 A 29 14.0 B 45 411 E 73 0.0 A 0
SBLT 66.7 F 142 13.9 B 91
SBTH 62.2 F 195 207 C 322 209 C 9 58.3 E 86 48.1 E 99
SBRT 37.0 D 81 76 B 50 135 B 21 353 D 7 47.6 E 194
mmon ~36.8 O [150s. T35 B | /5s. 5.3 B | /5s. 16 B |10, 38 B |To0s. T2.3 B [T50s.
- c
Total Delay LOS | Queve 1 cal Delay LC i | Queue 1ot ey 5 | wueue It w Ueay L Wusus 1o L5 jWusue| lom W f LUD | wuouo
Movement | (seciven) (") (seciveh) () | (secven) (*) (seciveh) (") (seciven) ) | (seciven) ()
EBLT B9.5 F 71 — 32.7 D ™ 330 D 51 2.8} E 85 359 D a7 31.7 D 15
EBTH 1.1 A 37 02 A 215 55 B 81 22 A 82 87 B 414 13.2 B 200
EBRT 0.5 A 1 31 A 4 1.0 A 7 3.6 A 23 14 A 460
WBLT 50.5 E 7 35.0 D 9 36.2 D 30 42.0 E 37 38.1 D 32 35.5 D 135
WBTH 47.4 E 1434 3.7 A 116 44 A 144 6.5 B 414 9.7 B 794 14.8 B 263
WBRT 77 B 35 0.0 A 1 15 A 2 08 A 3 23 A 30 10.4 B 26
NBLT 32.2 D 18 3286 D 89 37.0 D 199 220 C 474
NBTH 40.7 £ 73 322 D 11 34.4 D 78 285 D 22 271 D 36 21.9 C 492
NBRT 28.2 D 5 237 C 27 8.8 B 46
SBLT 323 D 21 314 D 59 27.8 D 67
SBTH 85.6 F 209 325 D 32 35.2 D [$7 293 D 38 271 D 53 319 D 5
SBRT
TMersection | 33.3 U [T0s. Z7 R [100s. BO B {100 s 8.3 B [T00s. TT.5 B~ [100s. L4 B [100s.
Ueus = Leng ) percentle queue
Alternative 7 - 4 lane/35 mph/Dual loft - PM Dalav and LOS by Intaraaction
o T - =
oum Ly | Luo | Wuoue) Totl Deley | LOS | wueU8] iwmuwey | Lus | wuows| TomlDelsy | LOS | Queus| Totml Dsly | LOS | QUEUB| vy | tov | o
Movement |  (seciveh) (r) (seciven) () (seciveh) r) (sectven) (r) (seciven) () (seciven) )
EBCT ~38.7 D[ 33 37.7 D | 16/ 2377 T 35 527 E | 228 BT.2 F 2
EBTH 31.1 D 538 27 C 226 4.7 A 70 18.2 Cc 383 125 B 858 64.9 F 1837
EBRT 58.7 E 1087 59 B 33 4.0 A 44 10.7 B 57 41 A 37
WBLT 116.7 F 240 50.6 E 126 149 B 86 369 D 387 54.6 E 133 161.2 F 329
WBTH 427 E 310 58 B 81 5.1 B 203 4.0 A 192 2141 Cc 688 0.1 A 0
WBRT 10.5 B 151 51 B 83 40 A 13 9.1 B 36 00 - A 0
NBLT 848 F 368 11.8 B 40
NBTH 44 4 E 309 18.9 C 337 18.1 C 57 475 E 175 57.1 E 54
NBRT 281 D 129 8.7 B 90 9.2 B 90 279 D 73 0.1 A 0
SBLT 44.4 E 315 76.5 F 115
SBTH 734 F 477 124 B m 16.0 C 13 333 D 89 395 D 72 66.9 F 49
SBRT 15.4 C 201 5.2 B 22 9.9 B 22 324 D 49 233 C 87
[ersection | 515 E [1408. 203 T | /0s. B9 B [ /0s. T9.9 T [120%. 8% T 1405 438 E [140s.
-y - =
oy | v [ ey ey | e | s | v iy | suw | wmmam | vvemssmy | wwew | meee ]  TOWIDely | LOS | Queue| TotelDelay | LOS | Queue
Movement (seciven) ) (sectven) (n) (seciveh) () (sectven) n) (seciveh) ) {seciven) )
EBLT Cr Y] E | 297 379 E a5 30.9 E | 207 395 D BT 578 E | 115 585 E 33
EBTH 315.1 F 12177 123 F 2173 86.7 F 722 131 B 481 15.0 B 981 232 C 660
EBRT 15 A 14 0.5 A 9 24 A 49 32 A 49 29 A 40 6.6 B 714
WBLT 46.7 E 14 509 E 30 53.8 E 141 410 E 684 86.7 F 114 57.3 E 197
WBTH 22.2 C 680 57 B 465 4.8 A 233 9.0 B 326 8.7 B 482 16.2 C 198
WBRT 12.6 B 82 25 A 8 34 A 17 4.9 A 21 24 A 18
NBLT 477 E 33 72.2 F 183 83.7 F 283 444 E 767
NBTH 344 D 54 484 E 52 178.4 F 86 45.7 E 56 40.2 E 100 442 E 765
NBRT 27.0 D 17 38.8 D 83 15.1 C 181
SBLT 50.8 E 80 483 E 73 452 E 148
SBTH 39.7 D 121 48.3 E 52 5t.2 £ 70 84,7 F 77 38.4 &8 471 E 7
SBRT
won| 2087 | F |140s. 832 F [130s. 58.8 E [130s. LX) 8 1130s.| 167 T 1505, 733 C S.
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TABLE C-8
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 8
Alternative 3 - 8 lane/45 mpthua_l_Ieﬂ - AM Delay and LOS by Intersection

1
TotsiDelay | LOS | Queve, ..m-w—, | LOS |Queus| .iaiDelmy | LOS | Quews, TotaiDelsy | LOS | Queue , ToisiDelsy | LOS [ Queus. TotsiDemy = LOS [ Queus
Movement (secivah) () (seciveh} () (seciveh) () (secivah) [L3] (seciveh) ) (sectveh) )
EBLT 56.2 F | 275 317 D B2 138 B T8 208 T a0 330 D g
EBTH 38.5 D 264 7.7 B 72 74 B 157 17.2 o] 221 28 A 180 9.8 B 38
EBRT 7.0 B 202 8.7 8 17 6.7 B 57 11.7 8 38 13 A 11 49 A 5
WBLT 45.2 E 192 225 o] 109 240 C 29 195 o] 839 304 D 29 19.3 o] 280
WBTH 34.1 D 375 115 B 165 0.6 A 171 02 A 3 6.0 8 118 1.2 A 308
WBRT 242 C 148 8.0 8 18 0.3 A 2 27 A 2 08 A 2
NBLT 39.7 D 488 16.2 o] 24
NBTH 353 D 481 12.8 B 58 217 C 64 240 C 48 224 Cc 18
NBRT 75 B 29 49 A 29 14.0 B 45 14.8 B 36 0.0 A 0
SBLT 868.7 F 142 13.9 B 91
SBTH 62.2 F 195 20.7 o] 322 20.9 C 9 234 C 47 241 o] 57
SBRT 37.0 D 81 7.8 B 50 135 8 21 353 D 7 16.0 C 92
[TMersection KX D [T0s T3.3 8 [ /5s. 5.7 B | /5s. TZ0 B |T50s B2 B [/55. 5.8 B | 758
—T |
Totsl Dely | LOS | Queve, TotaiDelgy | LOS | Queue]| TotaiDelmy | LOS | Quews| TotsiDelsy | LOS | Queus| TotmiDemy | LOS | Queus| Total Dely | LOS | Queus
Movement {secivah) () (seciveh) () (seciveh) () (secivah) () (seciveh) ) (sectveh) )
[EBCT 59.8 € | 71 309 D Lkl 315 18] ax 355 E B5 75.7 U 5% ~298 D 13
EBTH 8.4 B 212 0.1 A 135 6.1 B 182 18 A 33 8.3 B 137 12.0 8 133
EBRT 8.7 B 7 43 A 4 13 A 4 5.3 B 37 14 A 449
WBLT 50.5 E 7 844 F 10 35.4 D 28 302 D 38 32.1 D 33 355 D 135
WBTH 20.7 Cc 774 03 A 14 20 A 191 27 A 175 78 B 427 14.8 B 263
WBRT 10.3 B 48 0.0 A 1 1.2 A 1 20 A 10 39 A 34 104 B 26
NBLT 308 D 18 291 D 85 26.2 D 165 220 Cc 474
NBTH 29.3 D 83 309 D 11 29.3 D 72 26.6 D 21 227 C a3 219 o] 492
NBRT 220 C 4 20.2 C 25 6.8 8 48
SBLT 30.9 D 21 285 D 56 23.2 o] 61
SBTH 371 D 180 311 D 31 299 D 59 27.3 D 36 227 o] 49 319 D E]
SBRT
TMersection T8.Z T [150s 05 A |100s 5.3 B 100§ 30 A [ 100s. B9 B [TO0 s 20 B [TO0s
Queue = Length of the percentile queus
Alternative 8 - 8 lane/456 mph/Dual left - PM Delay and LOS by Intersection
" [ ~r <
otal elsy Lo lueus | Totai Delay LOS | Queus ol lelwy Lo lusus | Totsd Detey LOS | Queus 10U Lietay L ueus o ey Wy ju ous
Movement (seciveh) (tt) (sectveh) () (seciveh) () (sectveh) ) (seciveh) () (seciveh) )
[EBCT 387 D | 335 378 E | 178 323 D 35 527 E 358 E rL3
EBTH 31.0 D 538 20.3 o] 267 5.1 B 188 185 o] 426 124 B 734 3.5 A 17
EBRT 58.7 E 1067 7.6 B 37 3.3 A 74 10.5 B 57 4.1 A 37 18 A 8
WBLT 103.3 F 238 375 D 103 26.7 D a9 299 D 412 43.0 E 148 31.2 D 175
IWBTH 20.8 C 195 19.2 o] 182 14 A 52 49 A 121 84 B 224 1.1 A 0
WBRT 128 B 108 17.9 o] 119 13 A 4 7.2 B 38 0.1 A 0
NBLT 848 F 368 11.8 8 40
NBTH 44.4 E 309 18.9 o] 337 18.1 C 57 475 E 175 48,3 E 52
NBRT 281 D 129 6.7 B 90 9.2 B 30 279 D 73 01 A 0
SBLT 44 .4 E 315 76.5 F 115
SBTH 73.4 F 477 124 B 11 18.0 o] 13 333 D 88 395 D 72 499 E 47
SBRT 15.4 C 201 52 8 22 9.9 B 22 324 D 49 233 o] 87
Won 9% E [140s PARS] T [ /Us. B.7 B | /0s. T8.3 T [140s. T3.9 B [140s 73 A 140 s
M fv = [ L (
Totad Deiay LOS | Qusue 1 oum Loy [av P11 | o Lres [REENRet 1) t oum Lomry o | Wuoua [ Loy Luo § wuouop  Total Delgy IS | Queue
Movement |  (secven) ) (seciveh) () (seciveh) ") (secive) (") (seciveh) () (seciveh) ()
[EBLT 392 E 79 E 35 525 E | 197 239 T | 35 3 D 59 13X E ez
EBTH 10.6 B 895 3.8 A 887 117 B 315 5.0 A 578 10.6 B 138 232 C 6859
EBRT 0.7 A 5 07 A 10 44 A 71 11 A 50 33 A 14 6.6 B 1170
WBLT 48.7 E 14 50.5 E 34 55.7 E 119 30.1 D 30 284 D 87 57.3 E 197
WBTH 18.1 C 388 1.0 A 57 2.7 A 94 25 A 52 73 B 101 15.2 o] 188
WBRT 12.3 B a3 0.8 A 2 23 A 10 1.0 A 3 44 A 21
NBLT 46.2 E 33 237 C a2 249 [o] 148 44 4 E 767
NBTH 344 D 54 46.7 E 51 48.2 E 74 207 C 32 184 C 54 442 E 785
NBRT 27.0 D 17 324 D 58 15.1 o] 181
SBLT 479 E 78 411 E 69 19.2 C 78
SBTH 39.7 D 121 48.7 E 51 41.5 E 66 237 o] 42 17.8 C 38 471 E 7
SBRT
TMerseciion 15.0 T {140s. 39 A [130s. TT.7 B [T40s 5.3 B | /0s. 103 8 ]/0s. 253 T[40 s
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TABLE C-9
Projected Peak Hour Delay and Level of Service by Intersection and Movement

Alternative 9
Aliternative 9 - 8 1ane/35 mph/Dual left - AM Defay and LOS by intersection

.———
Totai Deley LOS | Queve| ~ isi olay L usue Total Deigy LOS | Queus| T¢__ Deiay LOS | Queve Total Detay LCw | wimnm | v oy IRy 2
Movement (sectveh) () (seciveh) ) {seciveh) (r) {sectveh) ) (saciveh) () (seciveh) ()
EBLT B6.2 F1 275 T3 B 35 196 o4 23 17 T 574 23.3 T 1 9
EBTH 37.8 D 265 175 Cc 252 42 A 80 98 B 175 24 A 108 10.4 8 200
EBRT 6.6 B 202 13.6 8 55 40 A 29 5.6 8 45 18 A 9 7.3 8 8
WBLT 51.7 E 195 30.1 D 171 25.1 D 30 207 C 602 299 D 29 19.6 c 278
WBTH 42.0 E 509 42 A 140 0.3 A 135 0.1 A 181 5.9 B 107 1.2 A 317
WBRT 302 D 123 35 A 34 0.0 A 2 2.7 A 1 08 A 2
NBLT 39.7 D 488 16.2 C 24
NBTH 353 D 481 128 B 58 217 c 684 240 C 48 224 c 18
NBRT 75 B 29 49 A 29 14.0 8 45 14.8 B 36 0.0 A o]
SBLT 68.7 F 142 13.9 8 91
SBTH 62.2 F 195 20.7 C 322 209 c 9 234 C 47 241 c 57
SBRT 370 D 81 7.6 8 50 135 B 21 353 D 7 16.0 C 92
on q79 T [1505. T3.3 B 755 35 A |75s. TT.0 B [T0s. B B [/5s. 5.0 B [ 7/55.
o1 r [
Total Dekay LOS | Queua fowml siay L | veue otal Jetmy LC 3 | Queus| ~ kel olmy Li Qusus Total Deigy LOS | Queus Total Deiay LOS | Queus
Movement (sectveh) (r) (seciveh) () (sectveh) () (seciveh) () (seciveh) ) (sectveh) ()
(EBLT 50.2 E [:2) 271 D T0 275 D 38 8.7 D 57 29.3 D 35 0.2 E T2
EBTH 45 A 242 0.1 A 136 6.5 B 90 25 A 114 3.6 A 101 78 B 124
EBRT 28 A 5 47 A 9 16 A 14 30 A 16 14 A 744
WBLT 50.5 E 7 69.2 F 9 404 E 30 324 D 35 33.1 D 30 348 D 137
WBTH 207 c 774 05 A 51 2.0 A 59 46 A 139 45 A 500 1286 8 239
WBRT 103 8 48 0.0 A 1 12 A 1 14 A 2 27 A 31 8.6 8 22
NBLT 271 D 17 255 D 78 224 C 147 243 C 498
NBTH 293 D 83 271 D 10 251 D 65 235 c 19 196 C 30 242 c 518
NBRT 220 c 4 16.8 c 22 71 8 486
SBLT 27.2 D 19 248 c 51 200 C 55
SBTH 37.1 D 180 27.3 D 29 25.7 D 52 241 C a3 19.6 C 44 281 D 5
SBRT
on TE8 T [T50s. TE A | 90s. 5% B [90s 50 R | 90S. B0 B [90s. | 137 B [90s
Ueue = Length of the O5th percemtile queue
Alternative 9 - | Iana/35 mnh/Dusi laft - PM Delay and LOS by Intersection
| Ohem Lrener Lo | wuouo | Total Detay LOS | Queue 1 romey Lo | wuoun | Total Delgy LOS | Queus @ Ly LC i | Wusue 1 ot Lesay LUS | Wueve
Movement (seciveh) () (seciveh) n) (sechveh) ) (seciveh) (r) (seciveh) () (seciven) (3]
(EBLT 387 D | 335 7.7 D | 167 750 D 35 B1.9 E | 228 08 E Z
EBTH 31.1 D 538 227 C 130 49 A 71 187 C 392 11.8 8 782 5.8 B 279
EBRT 58.7 E 1067 59 B a3 43 A 44 1.1 B 57 4.1 A 38 3.2 A 14
WBLT 1241 F 240 50.7 E 138 11.5 B 46 255 D 389 40.7 E 144 313 D 175
(WBTH 36.5 D 310 5.8 B 105 8.9 B 228 0.2 A 14 9.2 8 350 0.3 A 0
WBRT 9.2 B 168 5.1 B 82 5.7 B 0 75 8 56 00 | A 0
NBLT 84.8 F 368 11.8 B 40
NBTH 44.4 E 309 18.9 c 337 18.1 c 57 475 E 175 46.3 E 52
NBRT 281 D 129 6.7 B 90 92 B 90 279 D 73 0.1 A o]
SBLT 444 E 315 76.5 F 115
SBTH 73.4 F 477 12.4 8 M1 16.0 c 13 333 D 69 395 D 72 49.8 E 47
SBRT 15.4 c 201 52 B 22 99 8 22 32.4 D 49 233 Cc 87
W" 5T.1 E (1408, 203 T [ /0s. 79 B | /0s. T6.0 T [140s. 3.7 B [140s. 53 B [T205
. r ., T . x
[ TomlODetay | 1OS [Quete| . lDelh, | cov | mwm vy | e v} oy | cww | e | o ooy | e | wwess ) Tt Detay | LOS | Queue
Movement | (seciveh) () (sectveh) () (sectven) () (seciveh) () (seciveh) (r) (seciveh) ()
EBLT 250 E | 238 379 E 35 35.7 E | 182 35 T 57 yL%0) T 59 396 13] Z
EBTH 13.6 8 a8 38 A 687 12.1 B 550 42 A 479 114 B 122 25.0 c 667
EBRT 3.0 A 12 0.7 A 10 3.1 A 28 11 A 50 4.1 A 1 6.6 B 1161
WBLT 46.7 E 14 81.5 F 33 55.3 E 113 236 C 38 242 C 64 57.3 E 197
WBTH 18.1 c 388 3.0 A 240 4.4 A 210 24 A 54 8.6 B 165 15.2 C 198
WBRT 12.2 8 83 038 A 1 28 A 15 22 A 7 58 B 35
NBLT 46.2 E a3 237 C 82 249 o] 148 44.4 E 767
NBTH 34.4 D 54 46.7 E 51 46.2 E 74 20.7 C 32 184 Cc 54 442 E 765
NBRT 27.0 D 17 324 D 58 15.1 C 181
SBLT 47.9 E 78 411 E 89 18.2 Cc 78
SBTH 39.7 D 121 46.7 E 51 415 E 66 23.7 C 42 176 (o4 38 47.1 E 7
SBRT
[Frtersaction 6.7 T [140s. T5 A [130s. 122 B |140s. 3:3 A [70s. T 70 s, 237 T [120s.
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- ' E >-10
Projected Peak Hour Delay and Level of .ervice by Intersection and Movement

1 re10
Alternative 10 - 4 lane/46 mph/Partiai Cloverleaf - AM Delav and LOS bv Intamaction
e [ Northampton SB
Total Delay LOS [ Queva] = ey e | ooy v Lromy Lua | wuooa | Total Detay LOS [Quevey 1o 1L sy LS jUQueue] lotal ety L usue
Movement (seciveh) ") (seciven) (LB {sectven) (ft (seciveh) (L) (seciveh) L) (seciveh) ()
[EBLT B6.2 F | 275 282 D B0 15.2 T T 289 E B7 297 E T8
EBTH 385 D 264 7.2 B 118 81 B 13 36 A 147 129 B 368
EBRT 7.0 B 202 6.7 B 29 73 8 4¢ 25 A 10
WBLT 54.8 E 193 26.6 D 131 25.2 D 3€ 62,3 F 51 40.0 E 266
WBTH 303 D 323 1.7 B 170 22 A 19° 55 38 145 20 A 11174
WBRT 204 C 132 8.6 8 17 18 A 3 0.8 A 1 0.4 A 1
NBLT 39.7 D 488 16.2 C 24
NBTH 353 D 481 12.8 B 58 21.7 C 64 81.8 F a8 455 E 31
NBRT 78 8 298 49 A 29 140 B 45 411 £ 73 0.0 A 0
SBLT 66.7 F 142 13.9 B 91
SBTH 822 F 185 20.7 C 322 20.9 C 9 58.3 E 86 48.1 E 99
SBRT 37.0 D 81 76 B 50 135 B 21 47.6 E 194
TMersection 61 00) O 171505, T3.7 B | /5s. 5.7 B [ /5s. 97 B [T50s. 2] B 1150s.
t—r— T ’ - e T
Total Detay LOS | Queve] Tc_iDeay LOS | Queve —may [ JRV— [y 1\ Ly Lo | wuoua | Total Delay LOS | Queus
Movement |  (secven) () (seciveh) ") (seciven) (n) | {seciveh) () (seciven) ) (seciven) (r)
T 390 E B2 338 T3 3T E 57 1 483 78 223 E 50 E3Z D
EBTH 8.0 B 718 1.1 A 208 57 B 26 } 7.5 8 188 5.1 8 348 230 C 199
EBRT 30 A 4 32 A 10 | 3.0 A 16 23 A 39 14 A 216
WBLT 50.5 E 7 445 E 1" 421 E 3¢ ‘ 49.8 E 48 329 D 48 426 E 167
WBTH 47.4 E 1434 28 A 172 8.9 8 27 | 4.2 A 140 1286 B 629 163 (o} 322
WBRT 77 B 35 04 A 1 35 A 3 l 23 A 6 4.9 A " 1286 8 34
NBLT 43.7 E 22 40.2 |3 108 405 E 218 2289 C 554
NBTH 40.7 E 23 438 E 13 420 E 92 359 D 28 334 D 44 228 C 575
NBRT 262 D 5 317 D 34 87 8 56
SBLT 43.8 E 28 395 D 71 341 D 80
SBTH 85.6 F 208 44 1 E 40 422 E 75 36.8 D 48 333 D 63 433 E 7
SBRT .
Thersection 363 O [T50s. 75 A [130s. 89 8 [T30s ] 78 B [T0s. TZ2.2 B [130s. 85 T [1305.
Tueue = Length of the g5th percentle queue
Alternative 10 - 4 lana/46 mph/Partial Cloverleaf - PM Delay and LOS by Intersection
) PR T Te ~ Wodhampton 88 ' .
" y | 108 | teus| TomDelay | LOS |~ oslemy | LOS | . . | TomDeay | LOS |Gueos| T_. Jskey | LOS [Guew]| Toie Del, | cov | we
Movement |  (secven) (3] (sectven) (r) (seciveh) l " (sectven) (r) (seciveh) (r) (seciveh) ")
[EBLT - D] 335 39.7 D1 295 2] 6 4373 E 1 216 553 E 2
EBTH 31.0 D 538 21.4 C 243 3.9 A 108 153 C 784 83.0 F 786
EBRT 58.7 E 10687 6.4 8 34 29 A 41 586 B 49
WBLT 1034 F 2368 441 E 109 223 C 99 56.5 E 1583 1237 F 308
'WBTH 28.0 D 211 125 B 131 27 A 95 3.9 A 3z3 3.0 A 452
WBRT 113 B 104 1186 B 103 22 A 7 33 A 39 13 - A 10
NBLT 84.8 F 368 11.8 B 40
NBTH 44.4 E 309 189 C 337 181 C 57 475 E 175 571 E 54
NBRT 28.1 D 129 8.7 B 90 8.2 8 90 279 D 73 01 A 0
SBLT 44 4 E 315 785 F 115
SBTH 73.4 F 477 12.4 B 11 18.0 C 13 39.5 D 72 68.9 F 49
SBRT 15.4 C 201 52 B 22 9.9 8 N 22 233 C a7
Tersaction 50.0 E |740s. 710 T | /0s. 6.3 B [70s T5.5 T [1405s. 320 E [140s.
N e _ = - bﬂn { | l11 3
(Aol Deley | LUS | wwoum) rolllesly | Lo | wweus) JomuUsmy | LUS | LGSUa| IomUs@y | LUS | Queve| TolmiDelay | LOS | Quese| Tom Deimy | LOS | Gueoe
Movement | (seciven) ) (sechven) () (sectveh) (r) (sectveh) (") (seciveh) () (seciven) (r)
EBLCT T8 E | 273 LYA:] E 35 | 394 | £ 207 503 E | 88 B7.6 E | 115 543 E 3
EBTH 3445 F 1438 1223 F | 2173 86.7 F 722 9.7 8 221 15.0 B 981 26.4 D 838
EBRT 42 A 1 0.5 A 9 24 A 49 21 A 30 29 A 40 6.6 B 670
WBLT 48,7 E 14 440 E 34 68.5 F 147 41.8 E 70 64.0 F 113 573 1S 197
WBTH 231 C 680 32 A 160 27 A 169 46 A 291 7.4 B 448 15.2 (o} 198
WBRT 13.2 B 82 23 A 4 15 A 5 2.9 A 1 23 A 17
NBLT 47.7 E 33 72.2 F 183 683.7 F 283 444 E 767
NBTH 344 D 54 43.4 £ 52 178.4 F 86 457 E 56 40.2 E 100 442 E 765
NBRT 27.0 D 17 3838 D 63 151 C 181
SBLT 50.8 E 80 48.3 E 73 452 £ 146
SBTH 39.7 D 121 43.3 E 52 512 E 70 4.7 F 77 384 D 68 471 E 7
SBRT
Tersecton 7229 F 130 s. 332 F 11305, 58.% £ T30 TT.2 BT30S, 5.9 T 1405, 5.1 O [1a05.




TABLE C-11
Projected Peak Hour Delay and Level of Service by Intersection and Movement

Alternative 11
Alternative 11 - 4 lane/36 moh/Partla} Cloverieaf - AM Delay and LOS by Intersection

T 1. PR ~ WonMhampton 58 |
Total Delay LOS | wmuve{ TowiDelsy | LOS | Queva| Total Delsy Los uous| Totai Celay LOS | Quaue IOl esmy Lo 7.7 ] | oum ey RUS——
Movement |  (ssciven) r) (saciveh) () (seciven) ) (saciveh) (r) (saciven) (r) (sacieh) )
EBLT 0.7 i 212 o3.U F oz 9.9 [#] pi:) 47.4 E 4l A = 17
EBTH 371 D | 253 6.8 B | 255 8.5 B 45 29 A 92 12.3 B | 450
EBRT 8.7 B 194 44 A 30 6.6 B 16 2.3 A 7
IWBLT 26.4 D 114 31.3 D 274 216 C 31 49.2 E 47 383 D 250
WBTH 392 D 450 16.0 C 424 24 A 201 6.2 B 300 1.8 A 902
WBRT 20.2 C 140 116 B 86 1.8 A 3 12 A 2 0.4 A 1
NBLT 38.7 D 455 195 c 33
NBTH 339 D 433 14.8 B 77 18.8 C 80 54.4 E a3 43.0 E 30
NBRT 6.9 B 27 85 B 30 12.7 B 42 37.2 D 69 00 o]
SBLT 585 E 129 15.9 o] 121
SBTH 53.3 E 188 19.8 C 420 19.0 C 9 51.8 E 80 45.8 E 94
SBRT 35.0 D 76 15.4 C 75 11.8 B 19 42.3 E 180
10N 357 TS T6.3 T B B.7 B [ /0s. 89 B [1a0s] 90 B Y
- o [ .
Totad Delay .08 | Queve . =it Delgy LOS | Quous  Total Deiwy 1 i } Quave [ otal Leigy [Xe] uusue | Ot Lesmy oy | uuoun | oy Lo | -
Movement |  (seciven) ) (saciveh) ) (saciweh) () (seciveh) () (seciven) ) (saciveh) (r)
70.7 T F 53 3272 T 330 D 3] 2T | E 55 35.9 37 3.7 D 15
0.8 A 40 0.2 A 215 55 B 81 2.2 A 82 8.7 B 414 13.2 B 200
04 A 1 31 A 4 1.0 A 7 38 A 23 14 A 460
48.7 E 8 35.0 D 9 36.2 D 30 42.0 E 37 38.1 D 32 355 D 135
443 E | 1344 37 A 116 44 A 144 6.5 B | 414 9.7 B | 794 14.6 B | 263
7.0 B 33 0.0 A 1 1.5 A 2 0.8 A 3 2.3 A 30 10.4 B 28
32.2 D 18 32.6 D 89 37.0 D 199 220 Cc 474
39.8 D 70 32.2 D 11 344 D 78 285 D 22 271 D 38 21.9 o] 492
251 D 4 237 Cc 27 88 B 48
323 D 21 31.4 D 59 278 D 87
99.6 F 200 325 D 32 35.2 D 82 293 D 38 271 D 53 319 D 5
333 —D [130s 27 A J00s 59 B 1T00s B3 | B OUs TT5 B [T00s 327 B [T00s
percentle queue
Alternative 11 - 4 lane/36 mph/Partlal Cloverieaf - PM Delay and LOS by Intersection
r o Grhampion - r
RV LOS | Queu_  Toial Deay LOS { Queus at  Slay wy uows | Total Delay LOS | Queus Fotal Delsy LOv | Queue . ol Déday LOS | Queus
Movement | (seciven) ) (saciveh) ) (sechveh) () (seciveh) () (seciven) () (seciven) ()
EBCT 3 O | 335 ~36.8 D TES 289 D 38 332 E | 215 B35 F
" {EBTH 31.0 (o] 538 234 C 152 4.3 A 91 15.3 c 759 63.4 F 1837
EBRT 58.7 E 1087 57 B 32 33 A 34 5.5 B 49
WBLT 129.2 F 175 423 E 126 17.3 o] 90 53.7 E 133 161.2 F 329
WBTH 27.7 D 310 9.4 B 152 8.1 B 231 21.0 C 688 0.1 A 0
WBRT 99 B 126 87 B 119 41 A 13 9.1 B 37 0.0 A 0
NBLT 848 F 366 11.8 B 40
NBTH 44.4 E 309 18.9 c 337 18.1 C 57 47.5 E 175 571 E 54
NBRT 28.1 D 129 8.7 B 90 9.2 B 90 279 D 73 0.1 A 0
SBLT 44.4 E | 315 78.5 F 115
S8TH 734 F 477 12.4 8 111 18.0 c 13 395 D 72 68.9 F 49
SBRT 15.4 Cc | 201 52 B 22 99 B 22 233 c 87
@mﬁn 50.4 E [120s| 208 T 1/0s. 7 70s. 197 TAT s 328 E [T40s.
,:. TR T Al o«
Tots Daisy | LOS | Queue a say | U u TS Wb WU ) tamusay [ cow | e | TOW Detdy | LOS [ Quece| TofalDelsy | LOS | Quaue
Movement (seciveh) () (seciveh) ) (seciveh) () (seciveh) ) (seciveh) () (seciveh) )
EBLT L-" X1 E | 237 379 E 35 | 394 E 201 39.5 9] BT 576 E 15 58.5 E 33
EBTH 315.1 F | 2177 121.8 F 2173 86.7 F 722 13.1 B 461 15.0 B 981 232 C 660
EBRT 1.5 A 14 0.5 A S 24 A 49 3.2 A 43 29 A 40 8.6 B 714
WBLT 487 E 14 50.9 E 30 53.8 E 141 410 E 64 86.7 F 114 57.3 E 197
WBTH 222 C | 680 57 B | 465 4.8 A | 233 9.0 B | 326 8.7 B | 482 15,2 o] 198
WBRT 12.6 B 82 25 A 8 34 A 17 49 A 21 24 A 18
NBLT 471.7 E a3 722 F 183 63.7 F | 283 44.4 E | 787
NBTH 344 D 54 484 E 52 178.4 F 86 457 E 56 40.2 E 100 44.2 E 765
NBRT 27.0 D 17 388 D 63 15.1 C 181
SBLT 50.8 E 80 48.3 E 73 452 E 148
S8TH 39.7 D 121 48,3 € 52 51.2 E 70 64,7 F 7 38.4 (o] &8 47 1 E 7
SBRT
[TRteTsacton 2087 F [140s| 832 F S. 588 E [140 8 AL.XS B [130s. T6.X T [1a0 s 2373 T |40 s
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TABLE C-12
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 12

Alternative 12 - 8 lane/45 mph/Partial Cloverieaf - AM Delay and LOS by Intersection

. ~ Northampton SB
Total Delay 1LOS | Quave| Total Delay L3 | Queva| ° wal! sy u 1 veua] Totsl Detay LOS | Queue Total | sigy u I ueLa otal y LC # usue
Movement |  (secven) [43)] (seciven) (") (sectven) () (seciveh) n) (seciveh) n) (seciveh) )
CT 711 F .| 225 362 E L] B | 3 33.8 D 5% 578 E T
EBTH 284 D 187 45 A 84 121 B 202 4.2 A 96 8.1 B 245
EBRT 54 B 138 36 A 8 10.0 B8 85 34 A 8 5.1 B8 7
WBLT 39.0 D 127 337 D 199 14.8 B k2) 418 £ 37 30.6 D 197
WBTH 299 D 413 11.1 B 181 27 A 162 2.1 A 75 0.7 A 54
(WBRT 10.8 B 42 8.7 B 37 20 A 3 12 A 0 0.8 A 0
NBLT 29.5 D 332 19.9 (& 28
NBTH 338 D 326 12.6 8 62 13.3 B 44 291 D 59 29.2 D 22
NBRT 8.1 B 23 5.4 8 27 7.6 B 28 19.3 (& 44 0.0 A 0
SBLT 36.8 D as 13.5 B 97
SBTH 489 E 149 17.2 (& 334 12.8 8 7 288 D 57 3038 D 71
SBRT 253 D 58 10.7 B 286 7.1 B 13 20.2 C 113
Trtersection 30.2 T [100s T35 B |100S 7.3 B | oU0s. 5.0 A [100s. B0 B | 100s.
Maaiie "l . T
Tatel Detay LOS | Queue ota My 5 | C eue Total ey L veua| 101 L sy LL 3y | Wusue oy LUD | Wuous| 1 e wosay | dmm
Movement (sectveh) (L8] (seciveh) (L) (seciveh) (L) {seciveh} {n) (sectveh) m) (seciveh) )
[EBCT 22T E 52 309 D ™ 375 D | 42 - E B5 25.7 3] 5T 298 D T
EBTH 038 A 54 01 A 135 6.1 8 182 1.8 A 33 8.3 B8 137 12.0 B 133
EBRT 08 A 1 43 A 4 13 A 4 53 8 37 14 A 449
WBLT 315 D 5 344 F 10 354 D 28 30.2 D a8 321 D 33 355 D 135
WBTH 228 (& 579 0.3 A 14 2.0 A 191 2.7 A 175 7.8 B 427 14.6 8 263
WBRT 99 B 36 0.0 A 1 12 A 1 2.0 A 10 39 A 34 10.4 B 26
NBLT 308 D 18 29.1 D as 282 D 185 220 (& 474
NBTH 20.6 (& 46 30.9 D 11 29.3 D 72 26.6 D 21 227 (& 33 21.9 (& 492
NBRT 11.8 B 3 20.2 (& 25 6.8 B 45
SBLT 309 D 21 285 D 56 23.2 (& 61
SBTH 293 D 131 31.1 D 31 299 D 59 273 D 8 227 o} 49 31.9 D 5
SBRT
on 5.9 T 100s. 0.5 A |T00s. 5.3 B 700 s. 30 A JT0S. 89 —8 [100s. 140 TO0 s,
ueue = e percentle gueue
Alternative 12 - 8 lane/46 mph/Partial Cloverieaf - PM Delay and LOS hv Intermaction
~Pea: 5 o ~~Rorthampton S8 C
1 otal Letay L i | Wusue ) Total Delay LOS | Queue 1 oum Loy L) ) wuou Total Detay LOS | Queus] Total Detsy T LIS | Queue R——] 108 | Queus
Movement |  (seciven) () (sectve) () (seciveh) () (seciven) (n) (sectveh) () (seciveh) )
[EBCT - T | 335 39.7 P EREREA| 323 | D 3} 31T E | 208 520 E
EBTH 31.0 D 538 214 c 103 4.6 A 198 165 (& 753 29 A 80
EBRT 58.7 E 1087 6.4 B k2) 3.0 A 74 58 8 50 1.0 A 3
WBLT 95.3 F 228 42.7 E 102 255 D 79 423 E 148 31.2 D 175
WBTH 248 (& 204 18.3 (& 149 0.7 A 32 8.6 B 277 0.7 A o]
WBRT 16.2 (& 126 17.4 (& 17 0.7 A 3 7.2 B 48 0.0 A o]
NBLT 84.8 F 368 11.8 =] 40
NSTH 444 E 309 189 c 337 18.1 (& 57 47.5 E 175 48.3 E 52
NBRT 281 D 129 8.7 8 90 9.2 B 90 279 D 73 0.1 A o]
SBLT 444 E 315 76.5 F 115
SBTH 734 F a77 12.4 B 111 16.0 (& 13 39.5 D 72 49.9 E 47
SBRT 154 C 201 5.2 B 22 9.9 B 22 233 [o] 87
on | 49.7 E [140s. 772 T | /0s. 5.3 B [ /0s. 5.3 T [1205s. 35 K 11305
o =T K
IARUDEY | LUS | WUSUS | vum ommy | euv | e | e cmy | ewe | ] v ey | wee | QUeUS | TotsiDelmy | LOS | Quevs| TotmDelmy | LOS | Queus
Movement (seciveh) () (sectveh) ) (seciveh) () (sectveh) () (sectveh) () (seciven) )
T 371 379 E 25 525 E | 197 pich:] T 35 | 263 D 59 [XX-3 E
EBTH 10.6 B {1168 38 A 687 117 B 315 5.0 A 5§78 10.8 8 138 232 Cc 859
EBRT 0.7 A 8 0.7 A 10 44 A 71 11 A 50 33 A 14 8.6 B 1170
WBLT 48.7 E 14 50.5 E 34 56.7 E 119 30.1 D 30 264 D 67 §7.3 E 197
WBTH 18.0 (& 388 1.0 A 57 27 A 94 25 A 52 7.3 B 101 15.2 Cc 198
WBRT 12.2 B a3 0.8 A 2 23 A 10 10 A 3 44 A 21
NBLT 46.2 E 33 237 (& a2 249 (& 148 44.4 E 787
NBTH 344 D 54 48.7 E 51 48.2 E 74 20.7 o] 32 18.4 [o] 54 44.2 E 765
NBRT 270 D 17 324 D 58 15.1 C 181
SBLT 479 E 78 411 E 69 18.2 (& 78
SBTH 39.7 D 121 46.7 E 51 415 E 66 237 o} 42 176 (& 38 471 E 7
SBRT
on T35 8 |140s. 39 A 140 s. TT.7 B [140s. 5.3 B [/0s. T0.3 B [/0s 253 T30S
l P
ﬂ =
§ k o r @ Dr v oa
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TABLE C-13
Projected Peak Hour Delay and Level of Service by Intersection and Movement
Alternative 13

Alternative 13 - 8 lane/36 mph/Partial Cloverieaf - AM Delay and LOS bv intersection

e w1 oo — Northampton 5B | =~ = - - -
Total Delnty | LOS | Queve | TotslDelly | LOS | QUBUG | inm wmsy | wow | wewv) TOWDelty | LOS | Queve| TolalDelay | LOS | Queve. Tolll. , | LOS | Queve
Movement |  (seciven) (") (sectveh) () (seciveh) () (seciven) () (seciveh) () (sectveh) ()
T RAR N F | 225 37.3 D 39 15.4 T T9 I35 D 39 373 D
EBTH 28.4 D 187 10.8 B 64 6.0 B 100 5.5 B 162 5.7 B 79
EBRT 5.4 B 138 9.8 B 17 53 B 38 3.8 A 1 52 B 4
WBLT 56.4 E 141 27.3 D 222 12.4 B 30 333 D 36 38.0 D 249
WBTH 259 D 376 233 C 315 3.7 A 222 28 A 109 0.9 A 80
WBRT 7.2 B 51 18.2 C 75 2.0 A 4 15 A 0 04 A 1
NBLT 29.5 D 332 19.9 C 28
NBTH 338 D 326 126 B 62 133 B 44 29.1 D 59 29.2 D 22
NBRT 6.1 B 23 54 B 27 76 B 28 19.3 [ 44 0.0 A 0
SBLT 36.8 D 88 135 B 97
SBTH 489 E 149 17.2 C 334 128 B 7 28.6 D 57 30.8 D 71
SBRT 253 D 58 10.7 B 56 71 B 13 20.2 C 113
[W'M(m 285 [ D [100s LA T [T00s 9.0 B [oUs. 9.5 B [TO0s 5.8 B JT00s
St idy . - e -
Totl Oetay | LOS | QUSS| e comy | wow | wimmm co—eeey | LOS | Queus] TotaiDelay | LOS | Queus  TotslDelsy | LOS | Queve e pay | L [ seus
Movement {seciveh) ) (seciveh) () (sectveh) () (sectveh) ) {seciveh) () (seciveh) )
EBLT 52.2 E | 53 271 O T0 275 D 253 D 57 | 200 08 E 12
EBTH 15 A 41 0.1 A 136 6.5 B 98 25 A 108 33 A 97 8.2 B 114
EBRT 14 A 2 4.7 A 10 16 A 14 2.7 A 12 1.4 A 746
WBLT 315 D 5 73.7 F 9 39.9 D 30 31.3 D 34 33.1 D 30 348 D 137
WBTH 228 C 579 04 A 48 19 A 62 51 B 171 45 A 500 126 B 239
WBRT 9.9 B 38 0.0 A 1 12 A 1 17 A 2 27 A 31 8.6 B 22
NBLT 271 D 17 255 D 78 224 C 147 243 (o3 498
NBTH 208 C 48 271 D 10 25.1 D 65 235 c 19 19.6 C 30 24.2 C 518
NBRT 11.8 B 3 16.8 C 22 71 B 46
SBLT 272 D 19 246 C 51 20.0 C 55
SBTH 293 D 131 27.3 D 29 257 D 52 241 Cc 3 19.6 C 44 28.1 D 5
SBRT
Ton T6.3 £ LA R | %0s. 5% B | 90s. 5.2 oUs. 58 B | 9Us. 38 B [ 90s.
uete = e per @ queue
Alternative 13 - 8 lane/35 mph/Partial Cloverieaf - PM Delay and LOS by Intersection
PT T [ Norhampton SB | Gres well
Jmm vy ) mew | mwey Tl Delay | LOS | Quese| ToteiOely | LO: |« usue| TotwiDetay | LOS | Queve| TotwiDelsy | LOS | Queva| Iowmimmy | Lus | wwam
Movement (seciveh) () (seciveh) () (seciveh} (ft) (seciveh) ) (seciveh) () (seciveh) ")
EBLT %8 | D | 318 50.1 E [ 160 2335 T 33 — 40.7 E | 198 503 | E 23
EBTH 28.2 D 497 146 B 199 5.2 B 64 14.8 B 71 28 A 43
EBRT 52.8 E 993 4.5 A 28 4.4 A 41 51 B 48 0.8 A 2
WBLT 128.3 F 164 47.9 E 141 15.8 C 96 4786 E 127 82,5 F 237
WBTH 22.7 C 274 7.0 B 126 6.6 B 222 12.7 B 368 0.0 A 5
WBRT 55 B 98 8.5 B 98 4.5 A 16 7.3 B 28 00 A 0
NBLT 81.8 F 345 12.2 B 39
NBTH 43.9 E 292 233 C 346 176 C 55 451 E 166 453 E 49
NBRT 27.0 D 123 7.2 B 92 8.9 B 86 259 D 69 0.1 A 0
SBLT 43.0 E 297 55.7 E 107
SBTH 88.9 F 466 128 B 110 154 C 12 37.0 D 87 47.0 E 45
SBRT 15.2 C 194 59 B8 24 9.7 B 21 21.8 C 82
on 502 | E [130s. 185 T [65s. 75 B [65s. T6.9 C [1X0s 35 . S.
AN T I S
Total Detay LOS | Quave| Total Deiay LOS | Queus | 1otal Ueigy LIS | uueue U sy LUD | wuoue 1 ous Lromsy [ “otad Detay LOS | Queua
Movement | (seciven) () | (secrveh) M) | (secrven) ) | (sscven) () | (seciven) () | (seciven) ()
+EBLT 372 E | 210 379 E 35 B0 E [ 192 235 (o4 52 230 T | 691 387 D
EBTH 21.7 C 1138 3.8 A 687 11.6 B 422 42 A 479 11.4 B8 12 250 D 657
EBRT 0.6 A 8 0.7 A 10 47 A 89 11 A 50 41 A 1 6.6 B 1161
WBLT 42.9 E 13 52.3 E 3 554 E 113 232 C 35 25.4 D 86 573 E 197
WBTH 15.9 C 380 0.7 A 89 48 A 221 24 A 54 8.3 B 151 15.2 C 198
WBRT 120 8 83 0.6 A 1 29 A 15 22 A 7 53 8 32
NBLT 48.2 E 33 237 C 82 249 C 148 44 4 E 767
NBTH 304 D 50 46,7 E 51 46.2 E 74 20.7 C 32 184 C 54 442 E 765
NBRT 24.4 c 15 324 D 58 151 C 181
S8LT 479 E 78 411 E 69 19.2 [ 78
SBTH 348 D 111 46.7 E 51 41.5 E 86 237 C 42 176 C 38 471 E 7
SBRT
ersection T2 C [130s. 38 A |120s. TZT B~ [TAUs 38 A | /0s. LARY B [ /08 2377 T S
l X
> - -
- T
s k o r e D riva
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Architectural Design Guidelines:
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Setbacks and Massing

u Commercial buildings are encouraged to
approach right-of-way lines.
Rationale: Buildings close to the street can
generate more architectural interest.

row- p Lt
e | _
Tt o
H = A building can add one floor on top of
YA". - existing Zoning height limit for every 20
== — feet of additional setback from required
e P *;“L‘"ﬁm—;' setback line adjoining right-of-way.
il et Rationale: Raising building heights with

setbacks can achieve the same architectural
effect along the street.

. Upper 1/3 of building facade along Shore Drive
should be integrated roof treatment, while the
lower 2/3 as wall facade should generate
architectural interest by using doors, windows,
material/color patterns, etc.

Rationale: Properly designed wall facades with
integrated roof treatment may be more desirable
than blank walls or flat roofs.

= Low and moderate buildings in height should
be encouraged throughout the corridor.
E—éfﬁﬂ- =1 So Rationale: Building in moderate height may
e awR . BRG] e S better reflect the residential character and

T BCARASTD

ErcaMASED neighborhood scale of the corridor.
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Parking Entrances. Location, L.andscaping and Screening

u Adjacent lots should share parking accessif ] . .
physical conditions permit. i f

Rationale: Shared access can reduce the l .
Watdiey 3 pyiimy Fakcs)

number of curb cuts and promote traffic (
flow. ‘

rs ) . . .m.!u p - g
Puiding Clows Zﬂ.w> ab;\nuwmﬁqm

) . ' ' , _{— u Parking lots should be located to the side
' Porkry | and/or behind the main building where the
1 main building approaches the right-of-way.

Viorkwt, ldins) Rationale: Parking t_o the' side gnd/or behind
_ can have less negative visual impact on the
YL . goW, street.
EGINeaR
Ty
r—

Sl VL.
u Landscaping fronting the street should at
Ty least consist of shrubs no lower than 4 feet

and middle to large size trees. Landscaping
should be arranged in masses to avoid a
“canyon effect” and should be irregular in
design, with clustening and open spaces
between clusters. Simple, repetitive patterns
in straight lines should be discouraged.
Rationale: Combination of shrubs and trees
can create sufficient screening effect.

u Where screening walls are used to screen parking lots, the wall should be designed a
minimum of 4 feet high and a maximum of 8 feet high with landscape elements and visual
interest.

Rationale: Bare walls may have negative visual impact along the street.

S d o7 e Drivoe
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On-Site Lighting T
mercid "‘,0)

= On-site lighting should be carefully designed in
order to prevent glaring to adjacent properties.
Rationale: Unintended lighting to adjacent
properties may be undesirable.

e = Lighting of commercial properties should cover
L"Af") sidewalks along the street.
&Y "' © Rationale: Well lit sidewalks may increase a
s _‘-\_ sense of safety on the property and encourage
Ay g r I = pedestrian activity.

Comnartd! User  sidmpllc  wiomT DX .

Existing Trees and Surroundings

n All development and renovations are encouraged to preserve and protect existing mature
trees where possible.

Rationale: Mature trees are assets to the appearance and value of a property.

Special Features: Stormwater Ponds. Public Art, Billboards, etc.

u Stormwater ponds should be integrated into projects as a landscape / open space feature.
Rationale: Stormwater ponds can enhance water feature character of the corridor.

n Works of public art should be encouraged throughout the corridor.
Rationale: Public art may help create a sense of community and improve aesthetics.

u All commercial billboards should be removed.
Rationale: Billboards may have negative visual effects for the corridor.

Materials and Colors

u While all materials and colors are allowed for buildings throughout the corridor, selected
materials and colors are encouraged in the design review process.
Rationale: Selected materials and colors may help develop aesthetic themes for the corridor.
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] Roof materials and colors should reflect details such as earth tone colors, architectural
shingles, metal roofs with architectural relief, shake shingles, etc.
Rationale: Selective colors and materials with texture can help reinforce and create a unique
character for the corridor and help reinforce traditional historic architectural elements of the
area.

= Wall materials and colors with horizontal detailing, articulation, earth tone colors, etc. should
be encouraged. :
Rationale: Selective colors and materials with details can help create interest and reinforce
the unique character of the area; examples include the Seascapes Interiors building and the
Medical Building at Jade Street.

Street Trees

n Street trees should be greatly encouraged throughout the corridor. Refer to the Landscape
Guidelines for recommended list of plants.
Rationale: Street trees may help create special character, reinforce a corridor theme, and
enhance aesthetics for the corridor as a special place.

u The primary trees along the corridor should be live oaks, sycamores, loblolly pines,
supplemented with smaller trees such as yaupon hollies, black pines, and tree form wax
myrtles.

Rationale: These trees have thrived locally for generations and can help to recreate the
unique character of the corridor. -

L] Trees in the median should be planted in
clustered fashion.
Rationale: Clustered planting can help
create visual interest, reduces maintenance
costs, and allows for wider mix of plant sizes
at installation, thereby reducing initial costs

Pavement

u Pedestrian crossings at major intersections and all commercial driveways should be paved
with brick pavers.
Rationale: Brick pavers may enhance aesthetics and provide visual alert to drivers for
pedestrian safety. However, brick pavers are expensive treatments and should be integrated
into any other roadway improvements. In the short term, special pavement markings for
pedestrian crossings can accomplish the same intent at lower cost.
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Signage Guidelines

s All public signs should be placed within the median,
including directional sign, information sign,
neighborhood sign, street sign, etc. No part of such
signs should be exceed 4 feet in height.

Rationale: Uniform appearance, heights, and color
scheme conforming to international standards can
make a dramatic impact on roadway aesthetics.
Current City standards do not meet this
recommendation, and acompromise should be pursued
which accomplishes the intent to improve aesthetics in the corridor.

n All private signs should be placed within or adjacent to the shoulder right-of-way, including
commercial signs, informational signs,
temporary signs, etc. Private signs which
encroach in the right-of-way should
adhere to strict design standards as to size,
height, materials, colors, etc. Designs
should be compatible with one another
and with the overall themes of the
corridor.

Rationale: A coordinated approach to size,
height, materials, colors and appearance
which conforms to uniform standards can
make a dramatic impact on roadway
aesthetics and may help reinforce the
unique character of the area.

Lighting

u Roadway lighting fixtures should be located on the shoulders of the roadway to provide both
roadway and pedestrian lighting and safety along the corridor. Style of lamp post and
wattage / color of light should be uniform throughout the corridor.

Rationale: Shoulder lighting is more economical to install and maintain. Uniformity of
installation can reinforce design themes for a unified corridor.

S & o @ Driva
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Pedestrian lighting fixtures may be desirable in certain areas along the corridor which exhibit
high volumes of pedestrian activity. Style of lamp post and wattage / color of light should
be uniform throughout these areas.

Rationale: Pedestrian lighting can help identify special areas of activity along the corridor
and create aesthetic interest, as well as promote pedestrian safety.

Site and signage lighting should be of a scale and intensity which does not detract from
roadway or pedestrian lighting fixtures, and should be directed to the interior of a site.
Rationale: Site and signage lighting can be complementary of roadway lighting treatments
in the corridor.
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Landscaping Guidelines:
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The naturally occurring environment of the Shore Drive Corridor offers some unique development
and roadway design opportunities. By blending the design of new projects with the existing
landscape of protected dunes and coastal forest, the image of Shore Drive can be both more fully
defined and preserved. The Shore Drive Corridor also presents some design challenges. Some of
these challenges include; the close proximity to Chesapeake Bay, with areas directly exposed to salt
spray from northeast winds, the predominantly sandy soil conditions, the views of the water from
condos, businesses and homes (which should not be obstructed), and the broad range of existing
architectural elements in the corridor. -

The following landscape guidelines address many of the issues described above:

1.

Plants, as well as other landscape and architectural elements should be chosen based on their
ability to perform in an environment where it is seasonally windy, salty, and dry. Drought-
tolerant plants should be the only plants used unless a sprinkler system is in place. Plants
with large, fragile leaves should be avoided except in the most wind-sheltered locations. In
areas where there is direct exposure to northeasters, such as the Lesner Bridge, only proven
salt tolerant plants should be used.

Native plant materials should be used when possible, especially near First Landing State Park
and other areas that have not been impacted by development.

Plantings along roadways and for commercial development should utilize a more random
placement of plants. Masses of differing plant species as opposed to evenly spaced rows of
the same plants will lend a more natural feel to the corridor. One possible example would
be to use a Bald Cypress, two or three Live Oaks and an understory planting of flowering
shrubs or junipers. This type of plant grouping could be placed at various spacings along the
roadway.

In areas where residents and businesses have views that they would like preserved, designers
should use plant materials that will not obstruct these views as they mature. Smaller trees
such as Vitex, Wax Myrtle, and Yaupon Holly should be used to keep views open.

Accent plants with flowers will have more impact if they are massed in large quantities of
the same color. Accent colors can be used to define different areas of the corridor. For
example, white perennial flowering plants could be used to designate the gateway areas into
the corridor. Red or pink could be used along the commercial segments of the corridor.
Large masses of brightly colored flowers will very effectively draw a motorist’s attention.

No new planting is necessary in the natural corridor through First Landing State Park. Any
existing introduced species should be removed, and the areas allowed to return to their
natural state.
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7. Native Species should be utilized as species of preference due to increased drought, salt
spray, pest, disease and stress tolerance. Minimize use of Exotic Species as accent plants or
for additional color or texture.

8. The types of plants used in built environments are usually more ornamental than the naturally
occurring flora in First Landing State Park. An area which includes a blend of native and
exotic species will smooth the transition from the Natural Corridor to the Single Family
Residential area. :

The Shore Drive Advisory Committee has developed the following plant list to assist developers,
residents, and business owners in their efforts to preserve and enhance existing natural vegetation

in the corridor.

Shore Drive Recommended Plant Materials List

Trees

Native Species

Loblolly Pine Pinus taeda

Southern Magnolia Magnolia grandiflora
Live Oak Quercus virginiana
Darlington Oak or Laurel Oak Quercus hemisphaerica
Red Maple Acre rubrum
Hackberry Celtis occidentalis
Northern Red Oak Quercus rubra
Southern Red Oak Quercus falcata
Willow Oak Quercus phellos
Bald Cypress Taxodium distichum
Sweetbay Magnolia virginiana
Hawthom Crataegus sp.

River Birch Betula nigra
Loblolly Bay, Pond Pine

Serviceberry Amelanchier sp.
Virginia Pine Pinus virginiana
Wild Cherry

Exotic Species

Black Pine Pinus thumbergill
Leyland Cypress Cupressocyparis leylandii
Norway Maple Acer platanoides
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London Plane Tree
Torulosa Juniper

Crape Myrtle
Loropetalum

Shrubs
Native Species

Yucca

Juniper
Rugosa Rose
Osmanthus
Viburnum
Swamp Azalea
Yaupon Holly

Exotic Species

Abelia
Euonymus
Russian Olive
Dwarf Holly

Nellie Stevens Holly

Burford Holly
Festia

Wintergreen Barberry

Nandina
Oleander

Crimson Pygmy Barberry

Buddleia
Spirea

Raphiolepis Cotoneaster

Ornamental Grasses

Native Species

Switch Grass

Salt Meadow Hay

Platanus acerifolia

Yucca filamentosa
Juniperus virginiana

Rhododendron viscosum

Ilex vomitorium

Ilex burfordi

Panicum virgatum

Spartina patens
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Exotic Species

Japanese Silver Grass
Pampass Grass

Fountain Grass

Dwarf Fountain Grass
Blue Fescue

Maiden Grass
Variegated Maiden Grass

Perennials

Native Species

Wild Orange Daylilly
Rose Verbena

Rose Coreopsis

Pink Tickseed
Slender Blue Flag Iris
Exotic Species
Cannas

Sedum

Veronica

Groundcovers

No Native Species
Exotic Species

Liriope

Mondo Grass
Non-Climbing Ivy
Aspidistra

Native Species should be utilized as species of preference due to increased drought, salt spray,

Cortaderia selloana
Pennisetum setaceum

Miscanthus sinensis gracillimus
Miscanthus sinensis variegatus

Hemerocallis fulva
Verbenaceae canadensis

Iris prismatica

pest, disease and stress tolerance.

Minimize use of Exotic Species as accent plants or for additional color or texture.
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Sign Guidelines:
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Sign Types

u Public signs:
Directional signs
Traffic signs
Identification signs
u Community signs:
Gateway signs
Neighborhood signs
Banners
= Private signs:
Retail and commercial signs
Billboards
Temporary signs
Objectives
n Promote aesthetics of corridor
» Assure visibility and friendly to both drivers and pedestrians
» Help define community identity and character
u Conform with international design standards of signs when applicable
Guidelines
[

All signs should be organized and located in designated zones: Public and community signs
should be located in the median, while all private signs should be located on the sides of the

street.

Rationale: Properly organized sign systems can provide clear visibility and enhance

community image.

S & or o Driveoe
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Directional street name signs at major intersections should be of consistent design, mounted
on traffic signal arms, and be clearly seen from both directions. Directional street name signs
at minor intersections should be of consistent design, mounted on sign posts, and be clearly
visible from adjacent lane of traffic. Other directional signs should be of consistent design,
mounted on sign posts, and be clearly seen from road shoulder.

Rationale: Clearly visible and consistent signs reflect a positive image of the community as
well as provide easy orientation to residents and visitors.

Design and locations of traffic signs should be of a consistent and uniform appearance.
Outdated or redundant traffic signs should be removed from the corridor.

Rationale: Uniformity of traffic signs can help enhance safety, accuracy of information and
community appearance.

| j Community signs should be
“ ' . . .
i o designed and maintained
Wi e according to defined City
Z| | lgeem | specifications and standards, and
¢ G uw |

be recognizable to all users.
Rationale: City specifications
and standards can reflect
aesthetic quality and consistency
with international standards.

Gateway signs should be established at the Diamond Springs Road intersection, the
Independence Boulevard intersection, the Northampton Boulevard interchange, both ends
of the Lesner Bridge, the North Great Neck Road intersection, the Kendall Street
intersection, and the North Atlantic Avenue transition.

Rationale: These locations are critical locations along the corridor that provide entrance and
exit to the community.

Neighborhood signs should be established to reflect a positive spirit and image of residential
areas. Temporary signs for neighborhood activities may be attached to the neighborhood
signs as integrated in the design.

Rationale: Neighborhood signs can define the identity of and create a positive image for
neighborhoods.
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Commercial signs located within the public right-of-way shall fully conform to the City’s
Sign Standards as part of the agreement allowing their encroachment within the right-of-way.
Similarly, all new or replacement commercial signs located on private property shall fully
conform to the City’s Sign Standards. Nonconforming signs or other grandfathered
commercial signs located on private property shall be maintained in safe condition, or shall
be subject to a demolition notice from the City, requiring replacement with signs which
conform to the City’s Sign Standards.

Rationale: An organized commercial signage system can help to improve the community’s
image and character.

Design of all signs, public or private, are encouraged to include landscape elements or to be
part of the main building structure it serves, as specified in the City Sign Standards.
Nonconforming signs should strive to meet this criteria as a means of integration with other
corridor improvements.
Rationale: An integrated design approach can help create better signage and enhance
community appearance.

All billboards should be removed from the corridor.
Rationale: Billboards are distractive and create a negative image for the community.

Temporary signs for commercial activities should not be independently installed. They
should be attached either to permanent signs or buildings. Term limits for temporary signs
should be strictly enforced.

Rationale: Independent temporary signs can create or enhance distraction and confusion for
the public, as well as detract from the aesthetic character of the area.

All signs should be sensitive to local preferences in color, materials and appearance.
Rationale: Local preference is the basis for establishment of community identity.
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Waterman’s Walk Design Charrette:
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The purpose of a charrette is to brainstorm and generate ideas. Final solutions are not usually
developed in this manner. A charrette is a meeting, usually held for one or two days, where all
interested parties can discuss multiple solutions and ideas and get feedback from a group of people.
The ideas generated from a charrette can then be used as a basis for the design effort. The design
charrette for Waterman’s Walk was organized by the Shore Drive Advisory Committee and
conducted on August 7, 1999.

Charrette Day Schedule and Activities

n Walking tour and boat tour of the site by charrette participants

= Orientation — discussion of relocation of main channel to south side of marsh island and
overall boat traffic patterns

= Charrette participants broke into three teams
u Each team developed a scheme
u Teams reconvened to discuss and compare each scheme.

There were many similarities between the team concepts for the area. As a group the teams
developed an overall scheme and discussed potential phasing.

Issues Discussed

L The parking problem will not be solved with surface parking on the available land area. A
parking garage or satellite parking will be necessary to create adequate parking if more
people are to be drawn to this area.

u Future development of the property on the other side of the Lesner Bridge (the Duck-In site)
isimportant. There is a possibility for a public/private venture for a parking structure in this
area.

u It is important to develop access to the waterfront and to emphasize waterfront activities.

= Existing vegetation should remain and landscaping should be enhanced to make the area

more inviting. Relocation of the main channel and expansion of the marsh island would help
enhance the view and create a buffer between boat thru-traffic and boats coming to the area
as a destination.
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a Water taxi service is an interesting option to bring people to the area without creating a
worse parking problem.

n In the future, a higher clearance at the Lesner Bridge location would help draw more transient
traffic to the area. Currently there are no transient facilities in this area. This is one of the
functions proposed for the existing City Marina.

Master Plan

A conceptual master plan for the Waterman’s Walk area was developed through the combined ideas
generated by the charrette teams and presented to the Shore Drive Advisory Committee on
November 4, 1999. Key points raised by the charrette team members concerning the future of the
Waterman’s Walk area are as follows:

L The key for this area is to look at tying the whole area together rather than developing each
parcel individually. Linkages between individual parcels and activities are critical to
achievement of the optimum development potential of the area.

L Phasing of improvements to the area is important. Some things are easier to implement than
others. Do the easy things first.

u Beautification and landscaping could begin tie the area together without a large construction
effort. _
u Work with City properties at the eastern and western ends of the area. The City Marina

anchors the area at its eastern end and the property from the Pilot’s Association Building
around and under the Lesner Bridge anchors the area at its western end.

L Individual landowners and tenants will have to work together to knit the parcels and
functions together.

The conceptual master plan developed at the Waterman’s Walk Design Charrette is shown on the
following page. This plan should be viewed as a tool to generate ideas; not as a final solution for
the area but as a starting point for exploring and developing more specific ideas as to how the
development potential of the area can be achieved. The key elements identified by the charrette team
members are listed below and broken down into three general phases of implementation.
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CONCEFPTT AL MASTER PLAN
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Phase 1 — First Steps

u The city owns property at the east and west ends of the area studied.

u To the west of the Pilot’s Association Building, the City owns the land at the base of the
abutment of the Lesner Bridge. This is a good place to develop a public park with an
observation area on the inlet as the west anchor to the “Waterman’s Walk.”

L] To the east of the project area is the City Marina. This area could be converted to use as a
transient marina. Adjacent property could be developed to provide services to transient
boaters. No transient facilities are currently available in this area.

u General clean-up of the existing properties and improvement of the landscaping (in keeping
with the Shore Drive Corridor Plan’s recommendations for landscaping along Shore Drive)
should be a high priority in this area.

u It was agreed that realignment of the main channel to the south of the marsh island would
improve waterway circulation in this area. This area to the south is the marked channel but
depth problems encourage boat traffic to travel on the north side of the island, closer to the
existing businesses. If the channel can be improved and boat traffic can occur to the south
of the island, the area to the north can become a destination and temporary mooring area,
rather than a path of travel. Work should begin as early as possible as this will involve
dredging of the channel and stabilization of the marsh island.

. Parking will always be a problem in this area because of the lack of available land. If
pedestrian, bicycle and boat travel can be encouraged, this may help to reduce congestion in
the area.

u Encourage development of a continuous walk along the water to begin to unify the area as

“Waterman’s Walk.” Many existing walkways already exist.

. With major boat traffic redirected, additional boat slips should be provided to encourage
water travel to this destination.

Phase 2 — Development

u Many of the businesses in this area are restaurants. There may be some opportunity for some
small retail sprinkled in along the “Waterman’s Walk.”

S » or a Driva
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n Enhance the commercial fishing industry that is active in this area by providing a fish market
or other activities to enhance their visibility. Encourage people to stop, watch and learn
about the process. The existing area that the commercial fishermen use is in a good location
at the east end of the area where it can be somewhat isolated from other businesses but still
be accessible to the public.

L The marsh island is privately owned. The same family owns the large wooded lot with a
house on the hill overlooking the marsh island. The existing terrain and large live oak trees
on this lot should be preserved to the greatest extent possible. This house could be converted
to a History/Nature Center. A nature walk could be developed on the marsh island with a
pedestrian ferry from the History/Nature Center. Informational signage could be placed
along the nature path and along the “Waterman’s Walk” to tell visitors about the history and
nature interests in the area.

Phase 3 — L.ong-Term Development

L Two major issues were discussed by all three teams, the need for a focal point in the area and
the need for parking.
n A green open space area should be developed at the east end of the Lesner Bridge. This area

would act as a gateway with landscaping and signage to enhance entrance into the area.

u The land where the Duck-In is currently located is a prime area for future development.
There could be an opportunity for a public/private partnership to develop a site-sensitive
parking structure to help alleviate the parking problems in the area. With care, a parking
structure could be designed that is stepped back and offers opportunities for landscaping to
enhance it’s appearance in this highly visible area. Additionally, ground floor areas could
be developed with shops and restaurants to avoid creating a dead zone for pedestrians in the
area.

u In the center of the Waterman’s Walk area a park is proposed. This would become the focal
point for the area and offer a place for gatherings, possibly providing an amphitheater for
special events and also opening up a view of the Lynnhaven Inlet. Obviously, the parking
problems in the area will have to be addressed before a park like this could be developed.

In conclusion, the charrette team members believed that there are many opportunities in this already
popular area. Enhancement of the existing properties and cooperation between the existing land
owners and tenants will be the key to future development of the “Waterman’s Walk” area.
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Cost Estimates:
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The following cost estimates were developed based on these criteria which are based on other

projects undertaken in the City:
Item

new curb and gutter or relocate curb to
edge of roadway

maintain deceleration lanes at street
intersections only (eliminate continuous
deceleration lane)

install 5 - foot sidewalk

streetlights on shoulder

underground utilities (duct bank system)

4 foot asphalt shoulder with rumble strips
acceleration and deceleration lanes at street
intersections only (add new turn lanes with
150 foot storage / 150 foot taper)

replace guardrail

10 foot multi-purpose trail

10 foot multi-purpose trail addition to
Lesner Bridge

close medians

reconstruction of existing culvert crossings
at Pleasure House Creek and Lake Joyce

landscaping

street closure

Cost

$135 per linear foot

$59 per linear foot
$13 per linear foot
$42.50 per linear foot
$1,280 per linear foot

$20 per linear foot

$85,000 per turn lane
$75 per linear foot

326 per linear foot

$2,280,000

$155 per linear foot

$240 per square foot
$45 per linear foot

$82,750 per street




Cost estimates are not included for the following items:

design

right-of-way or easement acquisition
contingencies

signs

demolition

Cost estimates will additionally be affected by site specifics which can only be determined during
design, such as:

public utility adjustments
stormwater management facilities
relocation of signs

geotechnical conditions

Cost estimates are provided for each of the following segments and elements with projected costs
broken down to assimilate into phased increments.

— 32"
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Concept for Future Replacement of Lesner Bridge Developed at Waterman’s Walk Design Charrette
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Gateway Project

Shady Oaks Drive / Marlin Bay Drive to East Stratford Road (3,100 feet)

eastbound
$ 170,000

418,500
40,300
131,750
85,000

hH A A

westbound
$ 170,000
$ 418,500
$ 40,300
$ 131,750
$ 85,000

$ 15,500
$ 15,500
$ 82,750
$ 82,750
$ 82,750
$ 82,750
$ 279,000

$ 2,332,100

add deceleration lanes at street intersections (East Stratford Road, East
Stratford Road)

add curb and gutter

five foot sidewalk

streetlights on shoulder

add acceleration lane at street intersection (Marlin Bay Drive)

add deceleration lanes at street intersection (Shady Oaks Drive)
add curb and gutter

five foot sidewalk

streetlights on shoulder

add left turn lane at street intersection (Marlin Bay Drive)

close median at Powhatan Avenue

close median at Albemarle Avenue

close West Stratford Road at Roanoke Avenue

close Clipper Bay Drive at East Stratford Road

close Surry Road and Dupont Circle at Shore Drive

close Pendleton Avenue and Dupont Circle at Shore Drive
landscaping

SUB-TOTAL

East Stratford Road to L.esner Bridge (650 feet)

eastbound

$ 85,000
$ 87,750
$ 16,900
$ 27,625
westbound
$ 85,000
$ 87,750
$ 27,625

add acceleration lane at street intersection (East Stratford Road)
add curb and gutter

ten foot multi-purpose trail

streetlights on shoulder

add deceleration lane at street intersection (East Stratford Road)
add curb and gutter
streetlights on shoulder
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other

$ 29,250
$ 30,750
$ 477,650

landscaping
gateway treatment

SUB-TOTAL

Lesner Bridge (1,525 feet)

streetlights on shoulder

streetlights on shoulder

add ten foot multi-purpose trail to bridge crossing

SUB-TOTAL

Lesner Bridge to Jade Street (2,100 feet)

eastbound
$ 64,813
westbound
$ 64,813
other

$ 2,280,000
$ 2,409,626
eastbound
$ 170,000
$ 85,000
$ 283,500
$ 54,600
$ 89,250
westbound
$ 85,000
$ 85,000
$ 283,500
$ 14,950
$ 89,250
other

$ 94,500
$ 30,750
$ 1,365,300

$ 6,584,676

add deceleration lanes at street intersections (Vista Circle, Jade Street)
add acceleration lane at street intersection (Vista Circle)

add curb and gutter

ten foot multi-purpose trail

streetlights on shoulder

add deceleration lanes at street intersection (Page Avenue)
add acceleration lane at street intersection (Page Avenue)
add curb and gutter

five foot sidewalk from Page Avenue to Jade Street
streetlights on shoulder

landscaping
gateway treatment

SUB-TOTAL

PROJECT TOTAL
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Multi-Purpose Trail Improvement Project

Multi-purpose Trail from Bavville Park Entrance to First Court Road and Shore Drive
(2,250 feet)

multipurpose trail
$ 58,500 ten foot multi-purpose trail

other
$ 101,250 landscaping

$ 159,750 SUB-TOTAL

Multi-purpose Trail from Marlin Bay Drive to East Stratford Road (4,275 feet)

multipurpose trail
$ 111,150 ten foot multi-purpose trail

other
$ 192,375 landscaping

$ 303,525 SUB-TOTAL

Multi-purpose Trail from Jade Street and Shore Drive to West Great Neck Road (3,825
feet)

multipurpose trail
$ 99450 ten foot multi-purpose trail

other
$ 172,125 landscaping

$ 271,575 SUB-TOTAL
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Multi-purpose Trail from State Park Entrance Road to West Atlantic Avenue (2,700
feet)

multipurpose trail
$ 23,400 rebuild existing trail from Kendall Street to Park entrance road as ten foot

multipurpose trail
$ 46,800 build new trail from Park entrance road to west gate Fort Story as ten foot
multi-purpose trail

other

$ 121,500 landscaping

$ 150,000 upgrade traffic signal at West Atlantic Avenue to full signal with pedestrian
crossing button

$ 341,700 SUB-TOTAL

$ 1,075,550 PROJECT TOTAL
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Open Space Acquisition Project

Sunstates Property

city assessment value

$ 792920

$ 792920 SUB-TOTAL

Ocean Park Property

city assessment value

$ 4,344,900

$ 4,344900 SUB-TOTAL

Pleasure House Creek Wayside Property

city assessment value

$ 40,147
$ 40,147 SUB-TOTAL

$ 5,177,967 PROJECT TOTAL
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Phase Two Corridor Project

South Oliver Drive to Baylake Road / First Court Road (6,400 feet)

eastbound

$ 425,000
$ 864,000
$ 83,200
$ 272,000
westbound
$ 425,000
$ 864,000
$ 83,200
$ 272,000
other

$ 15,500
$ 15,500
$ 15,500
$ 15,500
$ 576,000
$ 3,926,400

add deceleration lanes at street intersections (Pleasure House Road, Westsail
Lane / Hannaford, South Bound Northampton, Greenwell Drive, Baylake
Road)

add curb and gutter

five foot sidewalk

streetlights on shoulder

add deceleration lanes at street intersections (Pleasure House Road, Westsail
Lane / Hannaford, North Bound Northampton, Greenwell Drive, Treasure
Island Drive)

add curb and gutter

five foot sidewalk

streetlights on shoulder

close median between Pleasure House Road and Westsail Lane

close median at Windward Lane

close median at Burger King between Greenwell Road and Treasure Island
Drive

close median at Indian Hill Road

landscaping

SUB-TOTAL

Baylake Road / First Court Road to Shady Oaks Drive / Marlin Bay Drive (2,750 feet)

eastbound

$ 170,000
$ 55,000
$ 71,500
$ 116,875

add deceleration lanes at street intersections (former Bayville Road, Marlin
Bay Road)

four foot wide asphalt shoulder with rumble strip

ten foot multi-purpose trail

streetlights on shoulder
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westbound

$ 85,000
$ 85,000
$ 55,000
$ 116,875
other

S 15,500
$ 247,500
$ 1,018,250

add deceleration lane at street intersection (Baylake Road)
add acceleration lane at street intersection (Shady Oaks Drive)
four foot wide asphalt shoulder with rumble strip

streetlights on shoulder

close median between Bayville Road and Shady Oaks Drive / Marlin Bay
Drive
landscaping

SUB-TOTAL

Jade Street to Croix Drive (4,925 feet)

eastbound

$ 255,000
$ 664,875
$ 64,025
$ 209,313
westbound

$ 255,000
$ 664,875
$ 64,025
$ 209,313
$ 85,000
other

$ 15,500
$ 15,500
$ 15,500
$ 15,500
$ 221,625
$ 2,725,051

add deceleration lanes at street intersections (Starfish Road, Red Tide Road,
West Great Neck Road)

add curb and gutter

five foot sidewalk

streetlights on shoulder

add deceleration lanes at street intersections (north Great Neck Road, Red
Tide Road, Starfish Road)

add curb and gutter

five foot sidewalk

streetlights on shoulder

add left turn lane at street intersection (Jade Street)

close median at Kleen Street
close median at Urchin Road
close median at Ebb Tide Road
close median at Sunstates Court
landscaping

SUB-TOTAL
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Croix Drive to Kendall Street (3,075 feet)

castbound

$ 85,000
$ 61,500
$ 130,688
westbound

$ 61,500
$ 130,688
$ 85,000
other

$ 138,375
$ 692751

$ 8,362,452

add deceleration lanes at street intersections only
four foot wide asphalt shoulder with rumble strip
streetlights on shoulder

four foot wide asphalt shoulder with rumble strip
streetlights on shoulder

add left turn lane at street intersection (Croix Drive)
landscaping

SUB-TOTAL

PROJECT TOTAL
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Phase Three Corridor Project

Diamond Springs Road to Kimball Circle West (2,700 feet)

eastbound

$ 364,500
$ 255,000
$ 35,100
$ 114,750
westbound
$ 55,000
$ 114,750
other

$ 243,000
$1,182,100

relocate curb to edge of roadway

maintain deceleration lanes at street intersections and eliminate continuous
deceleration lane (Lough Lane, Lake Smith Drive, Kimball Circle West)
five foot sidewalk

streetlights on shoulder

four foot wide asphalt shoulder with rumble strip
streetlights on shoulder

landscaping

SUB-TOTAL

Kimball Circle West to Gate 4 / Staplesmill Lane (4,650 feet)

eastbound

$ 93,000
$ 255,000
$ 60,450
$ 197,625
$ 105,000
westbound
$ 93,000
$ 197,625
$ 85,000
other

$ 418,000
$ 15,500
$ 1,493,700

four foot wide asphalt shoulder with rumble strip

add deceleration lanes at street intersections (Lake Shores Road, Jack Frost
Road, Staplesmill Lane)

five foot sidewalk

streetlights on shoulder

replace guardrail at Little Creek reservoir with new guardrail

four foot wide asphalt shoulder with rumble strip
streetlights on shoulder
add deceleration lane at street intersection (HRSD)

landscaping
close median opening at Little Creek Reservoir between Kimball Circle East
and Lake Shores Road

SUB-TOTAL
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Gate 4 / Staplesmill Lane to Independence Boulevard (2,070 feet)

eastbound

$ 279,450
$ 170,000
$ 26,910
$ 87,975
westbound
$ 41,400
$ 87,975
$ 85,000
other

$ 186,300
$ 965,010

relocate curb to edge of roadway

maintain deceleration lanes at street intersections and eliminate continuous
deceleration lane (Shopping Center, Independence Boulevard)

five foot sidewalk

streetlights on shoulder

four foot wide asphalt shoulder with rumble strip
streetlights on shoulder
add deceleration lane at street intersection (Gate 4 (Nider Boulevard))

landscaping

SUB-TOTAL

Independence Boulevard to South Oliver Drive (2,540 feet)

eastbound

$ 170,000
$ 33,020
$ 107,950
westbound

$ 50,800
$ 107,950
$ 170,000
other

$ 15,500
$ 228,600
$ 883,820
$ 4,524,630

add deceleration lanes at street intersections (Joslin Street and South Oliver
Drive)

five foot sidewalk

streetlights on shoulder

four foot wide asphalt shoulder with rumble strip
streetlights on shoulder
add deceleration lanes at street intersections (Joslin Street and B Street)

close one median located between Wellings Court West and Joslin Street
landscaping
SUB-TOTAL

PROJECT TOTAL
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