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EXECUTIVE SUMMARY

ES.1 Project Background

Located in the southeastern portion of the City of Norfolk, Virginia, the 1-64/1-264 interchange was originally
constructed in 1964. Projects undertaken since that time have added capacity through construction of new ramps,
ramp modifications, or new HOV lanes. However, much of the infrastructure built with the original project remains
in place and is still in service today. Since 1964, the combined population of the Cities of Norfolk and Virginia Beach
has increased 60%, and average daily traffic volumes on 1-64 have increased from 28,000 to 147,000 vpd - an
increase of 425%.

VDOT has performed several studies over the past 20 years to address operational needs, safety, capacity, and asset
maintenance in the I-64 and 1-264 corridors. The need for improvements at the I-64/1-264 interchange has been well
documented through prior studies. In 2011, an Interchange Modification Report (IMR) was approved by FHWA for the
Phase | and Phase Il improvement projects at the 1-64/1-264 interchange, which are currently under construction.
These two projects improve the westbound 1-64 to eastbound 1-264 movement, add a new C/D roadway along
eastbound 1-264, widen the eastbound I-264 mainline, and reconfigure the south side of the Newtown Road and
Witchduck Road interchanges. There continues to be a recognized need to improve traffic operations and safety for
the movements at the 1-64/1-264 interchange that are not addressed by the Phase | or Phase Il projects currently
under construction.

Multiple movements at the I-64/I-264 interchange experience recurrent congestion during weekday AM and PM peak
periods. These conditions typically occur from 7:00 to 9:00 AM and from 3:45 to 5:45 PM. Several areas within the
interchange operate with elevated crash rates that are well above the districtwide crash rate and the statewide crash
rate. Phase lll improvements at the I-64/1-264 interchange are the subject of this IMR.

ES.2 Purpose and Need

The purpose of the I-64/1-264 Phase Ill improvements project is to address the following elements of need:

= Relieve the recurring peak period congestion experienced under existing conditions at the 1-64/I-264
interchange and adjacent highway segments affecting operations at the interchange. Congestion within the
study area is characterized by low travel speeds, high traffic flow densities, and gueuing on interstate
mainline travelways, C/D roadways, and ramps. Within the study limits, congestion is caused by capacity
constraints, merge/weave conditions, and geometric deficiencies.

= Enhance functionality of existing HOV lanes in the I-264 corridor by providing continuous HOV lanes through
the 1-64/1-264 interchange. Existing HOV lanes are interrupted by the placement of left exit ramps from
eastbound and westbound 1-264. In both directions, single-occupant vehicles weave across the HOV lane to
exit 1-264. In the westbound direction, the effects of the weaving movement are worsened by severe queuing
upstream of the left exit ramp to eastbound I-64.

= Reduce crash potential at the I-64/1-264 interchange through physical improvements that improve highway
geometry and traffic operations. Areas within and adjacent to the interchange have historic crash rates that
exceed the statewide and districtwide average crash rates. Crash data indicate that prevalent collision types
are susceptible to correction with physical improvements that improve geometry and traffic operations.

ES.3 Screening of Alternatives

Pursuant to guidance set forth by FHWA, the study area was established to include the following interchanges:
= |-64/I-264 interchange
= |-64/Northampton Boulevard interchange
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= |-64/Indian River Road interchange
»  |-264/Military Highway interchange
= |-264/Newtown Road interchange

»  |-264/Witchduck Road interchange

The study area also included the following arterial roadway segments which encompass ramp terminal intersections
at interchanges with either |-64 or 1-264:

= Northampton Boulevard from USAA Drive/Kempsville Road to Wesleyan Drive/Premium Outlets Boulevard
*= |ndian River Road, from Reon Drive to Centerville Turnpike/Parkland Lane

= Military Highway, from Corporate Boulevard to Poplar Hall Drive

= Newtown Road, from Kempsville Road/Queen Anne Road to Cleveland Street

=  Witchduck Road, from Grayson Road to Cleveland Street

A Study Team was formed to include representatives from VDOT, the City of Norfolk, the City of Virginia Beach,
FHWA, and HNTB Corporation. Study Team members met 11 times over a 17-month period to collaboratively develop,
evaluate, screen, and select improvement alternatives.

Alternative improvement concepts were evaluated using a three-tier screening process. The no-build scenario was
evaluated as part of each screening tier.

During Tier 1 evaluations, multiple improvement concepts at each interchange within the study area were developed
to address operational problems as well as known and observed capacity constraints through analyses using long-
range traffic volume forecasts available from recent studies. Concepts were evaluated for link capacities, merge
conditions, merge-weave conditions, and intersection capacity using the long-range forecasts from prior studies. For
each interchange in the study area, three concepts were selected and were combined into network layout alternatives
for further evaluation.

Tier 2 screening was performed using projected traffic volumes, which were developed specifically for this study
based on current traffic count data. The geometry was refined for each of the three network-wide improvement
concepts. Microsimulation analysis was used to assess traffic operations for each alternative using refined 2044
weekday PM peak period traffic volumes. Based on these evaluations, recommended improvements were selected
using criteria associated with traffic operations, compliance with standards, right-of-way impacts, cost,
constructability, and potential environmental impacts. Selected alternatives at each interchange were combined into
a final composite layout for the full roadway network within the study area.

Tier 3 analyses were performed to validate the suitability of the recommended improvements under projected 2044
weekday AM peak period conditions. Where necessary, changes to the network-wide conceptual design were made
to address operational requirements for the AM peak period. Those design changes were reflected in updated
analyses performed for weekday PM peak period conditions. Finally, analyses were performed to assess operations
for projected 2024 AM and PM peak period conditions.

ES.4 Recommended Improvements

The recommended improvements at the I-64/I-264 interchange include new ramps to replace existing ramps that
provide insufficient capacity, are configured as left exits, and/or operate with undesirable merge/weave conditions.
Specifically, new semi-directional ramps would be constructed for the following movements:

= Eastbound I-264 to westbound I-64
=  Westbound [-264 to eastbound I-64
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= Eastbound I-64 to eastbound I-264

In addition, a new outer ramp network would be constructed to serve westbound I-264 traffic approaching the 1-64/I-
264 interchange and address high volumes and weave conditions associated with traffic entering the interstate from
the Newtown Road interchange. The entry point to the westbound I-264 C/D roadway would be moved approximately
one-half mile east of its current location.

To address capacity constraints on adjacent interstate segments that negatively affect operations at the 1-64/1-264
interchange, recommended improvements include the following:

= Widening eastbound I-64 from Northampton Boulevard to 1-264;
=  Widening westbound I-64 from |-264 to the Northampton Boulevard interchange;

= Operating a shoulder running lane along westbound 1-64 during weekday AM peak period from the
Northampton Boulevard interchange to the Military Highway/Robin Hood Road interchange;

= Widening eastbound I-64 from |-264 to Indian River Road;
=  Widening eastbound I-264 from Newtown Road to east of Witchduck Road; and
= Widening the eastbound I-264 C/D road from Military Highway to |-64.
Capacity improvements to Newtown Road are necessary to ensure that ramps operate without queuing back onto

interstate through travel lanes. Ramp improvements are needed at the Military Highway, Newtown Road, and
Witchduck Road interchanges.

ES.5 Summary of Findings

Traffic Operational Analysis Findings

Existing 2018 Conditions - Under existing 2018 conditions, the 1-64/1-264 interchange experiences heavy demand
during both weekday AM and PM peak periods. The following movements operate under fully saturated conditions
with high flow densities, low travel speeds, and congested weave areas:

= Eastbound I-64 approaching I-264, including the ramps to eastbound and westbound 1-264;
= Westbound I-264 between Newtown Road and I-64;
=  Westbound I-64 approaching I-264, including the ramp to eastbound [-264 which was under construction
during this study.
Congested conditions are further affected by the following geometric conditions:

= Constrained sight lines from the eastbound I-64 mainline to physical gore at ramps to eastbound and
westbound [-264;

= Left exit ramps from westbound I-264 to eastbound I-64, and from eastbound |-264 to westbound I-64 that
are contrary to motorist expectations;

= Closely spaced loop ramps along the eastbound and westbound 1-264 C/D roadways that constrain merge-
weave operations;

= Single-lane ramps that operate over capacity (eastbound 1-64 to eastbound 1-264, westbound [-264 to
eastbound I-64.

2044 No-Build Conditions - With anticipated growth in traffic demand through the 2044 design year, congestion is
expected to worsen if improvements are not undertaken. Of the nine travel time routes along interstates studied
through the 1-64/1-264 interchange, all are expected to have at least one peak hour during which average travel
speeds fall below 40 mph. Six travel routes will have travel speeds below 40 mph for three or more hours studied.
Eight routes will experience average travel speeds less than 20 mph during one or more hours studied.

Traffic movements at the I-64/1-264 interchange requiring improvements to address congestion and/or geometric
conditions include the following:
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= Eastbound I-64 to eastbound I-264

= Eastbound I-64 to westbound I-264

=  Westbound I-64 approaching the ramp to westbound I-264

= Eastbound |-264 to eastbound I-64

= Eastbound I-264 to westbound I-64

= Westbound |-264 to eastbound |-64

= Westbound |-264 to westbound |-64
In addition, the following interstate segments adjacent to the 1-64/1-264 interchange require improvements to
address capacity and weaving operations:

= Eastbound I-64, between Northampton Boulevard and 1-264

=  Westbound I-64, between I-264 and the northern end of the study area toward Military Highway/Robin Hood
Road

= Eastbound and westbound I-64, between I-264 and Indian River Road

= Eastbound and westbound I-264, between I-64 and east of Witchduck Road
The following signalized ramp terminal intersections will operate with overall heavy or severe congestion during one
or both of the peak periods analyzed:

= Newtown Road at eastbound I-264 exit ramp and Greenwich Road (average delay 497 sec/veh)

= Newtown Road at westbound I-264 exit ramp and Stoney Point South (average delay 507 sec/veh)

= Witchduck Road at eastbound I-264 exit ramp and Grayson Road (average delay 592 sec/veh)

= Northampton Boulevard at eastbound I-64 exit ramp (average delay 252 sec/veh)

= Northampton Boulevard at eastbound I-64 entrance ramp and IKEA Way (average delay 280 sec/veh)

At the first four locations listed above, queuing on the exit ramp will affect traffic operations on the mainline
interstate.

2044 Build Conditions - With recommended improvements in place, traffic operations throughout the study area will
improve over no-build conditions. Findings regarding key operational metrics include the following:

= Average travel speeds by travel route through the 1-64/1-264 interchange range from 47 mph to 61 mph
during the weekday AM peak period. Average travel speeds range from 48 mph to 60 mph during the
weekday PM peak period.

= Travel times across the nine travel routes studied through the 1-64/1-264 interchange are reduced an average
of 53% (approximately 4 minutes) during the weekday morning peak period, and 57% (approximately 24
minutes) during the weekday PM peak period.

= All ramp terminal intersections at all six interchanges studied will operate with overall moderate or light
congestion during all peak hours studied. Maximum gueue lengths on all exit ramps will be contained within
available storage, and will not extend back to the respective ramp’s physical gore.

These operational improvements are the result of capacity enhancements along interstate segments, ramps, and
arterials, as well as modified entrance and exit ramp configurations that alleviate congested merge-weave conditions.
Safety Analysis Findings

Existing Conditions - The following summary points identify safety issues under existing conditions and support the
purpose and need for the project:

= The total number of crashes on I-64 within the study area increased by approximately 90 crashes per year
during the three-year period studied, representing an increase of 42% from 2015 to 2017. The number of
crashes on 1-264 within the study area has increased 12% during the same time period.
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= The annual crash rate on I-64 exceeds the districtwide and statewide rates over the three-year period studied
by an average of 78% and 114%, respectively, and has increased each of the years studied. The annual crash
rate on 1-264 exceeds the districtwide and statewide rates by 29% and 54%, respectively, and has also
increased each of the years studied. The rates at which the crash rates on I-64 and 1-264 have increased
outpace the trends observed from districtwide or statewide data.

= The annual injury crash rates on I-64 are higher than the districtwide and statewide rates by an average of
100% and 193%, respectively. The annual injury crash rates on [-264 are higher than the districtwide and
statewide rates by an average of 44% and 113%, respectively. Injury crash rates by facility and by direction
have generally increased on I-64 and I-264 from 2015 to 2017.

= The majority of crashes experienced on I-64 and |I-264 within the study area are of types associated with
heavy congestion, variable operating speeds, and high-density weave conditions. These crash types can
typically be addressed by constructing physical improvements that increase capacity, reduce congestion,
reduce speed differentials, and enhance driver expectancy.

= Nearly 45% of the 1,570 reported crashes along both directions of I-64 within the study area occurred on
eastbound I-64 between the Northampton Boulevard interchange and the 1-64/1-264 interchange.

= (Crash data and statistically-established crash “hotspots” correlate to areas observed in the field as
experiencing congestion, variable operating speeds, and high densities. Hotspots are located as follows:

- Westbound I-64 approaching the 1-264 interchange, an area that is being addressed by construction of
the Phase | 1-64/1-264 interchange improvements project (UPC 57048)

- Eastbound 1-264, located 1,500 ft beyond the mainline-C/D road diverge near the Military Highway
interchange (crash rate 3 times the districtwide crash rate)

- Eastbound-264 C/D road at Newtown Road, an area that is being addressed by construction of the Phase
| and Phase Il I-64/1-264 interchange improvement projects (UPC 57048 and UPC 17630)

- Westbound I-264 C/D road, from Newtown Road to I-64 (peak crash rate 3.5 times the districtwide rate)
- Westbound I-264 mainline at Newtown Road (peak crash rate 3 times the districtwide crash rate)

Although not technically ranked as hotspots, the following other areas along I-64 and I1-264 exhibit high crash
rates that correlate to observed and modeled operational problems:

- Eastbound I-64 general-purpose (GP) lanes, from Northampton Boulevard to 1-264 (peak crash rate 6
times the districtwide rate)

- Eastbound I-64 GP lanes, approaching the Indian River Road interchange (peak crash rate double the
districtwide rate)

- Westbound I-64 GP lanes, north of the entrance ramp from Northampton Boulevard (peak crash rate 3
times the districtwide rate)

- Westbound I-64 GP lanes, north of the 1-64/1-264 interchange (peak crash rate 3.5 times the districtwide
rate)

- Westbound I-64 GP lanes, through the Indian River Road interchange (peak crash rate 3.5 times the
districtwide rate)

- Eastbound I-264 at the mainline-C/D diverge, located west of Military Highway (peak crash rate 1.3 times
the districtwide crash rate)

- Eastbound I-264 C/D road, between loop ramps at the Military Highway interchange (peak crash rate
double the districtwide rate)

- Eastbound I-264 mainline, between I-64 and Newtown Road (peak crash rate double the districtwide
rate), an area that is being addressed by construction of the Phase | and Phase Il I-64/1-264 interchange
improvement projects (UPC 57048 and UPC 17630, respectively)

- Westbound I-264 at the Witchduck Road interchange (peak crash rate 2.5 times the districtwide rate)
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= Crash experience on 1-64 and 1-264 is generally consistent with statewide experience with respect to
environmental factors such as lighting conditions, weather, and road surface conditions. Where differences
were noted, they are attributable to differences between the physical setting of the study area and conditions
across Virginia. Examples include crash experience in “dark, not lighted” conditions, and crash experience
on snowy and icy road surface conditions.

2044 No-Build Conditions - The ISATe tool was used to develop a predicted number of crashes under 2044 no-build
conditions. For conditions associated with this study, analytical methods do not allow a direct comparison of
historical crash frequency from 2015 to 2017 with predicted crash frequency prepared using the ISATe tool.

The region is expected to continue to grow in population, and is expected to support higher levels of employment,
and visitation due to recreation. Roadways not currently being improved under active construction projects are
expected to experience growing congestion. Crash potential will continue to increase as the roadway network will
serve higher traffic volumes without physical improvements.

2044 Build Conditions - Quantitative analysis indicates a reduction in the number of crashes predicted during the
2044 design year when compared with predicted 2044 no-build conditions. Recommended improvements are
predicted to result in approximately 26 fewer injury crashes and 18 fewer property-damage-only crashes in 2044.
Predicted crash rates under 2044 build conditions will be reduced as follows, compared with predicted 2044 no-build
conditions:

= |-64 mainline - 13% reduction in crash rate

= |-264 mainline - 11% reduction

= |-264 C/D roadways - 38% reduction

= All ramps at the 1-64/1-264 interchange - 16% reduction

=  Westbound I-264 ramps to/from Newtown Road - 27% reduction

= All ramps at the I-264/Witchduck Road interchange - 5% reduction

= Ramp terminal intersections at arterial roadways, I-264/Newtown Road interchange - 13%-25% reduction
= Ramp terminal intersections at arterial roadways, I-264/Witchduck Road interchange - 15%-48% reduction

Programming Summary

The study identified the improvements that are necessary to provide acceptable traffic operations at the 1-64/1-264
interchange through 2044. Given the extent of required improvements, it is reasonable to anticipate that
improvements will be constructed through a series of smaller projects (“subprojects”) undertaken over several years.
Figure ES-1illustrates the subprojects, which are described as follows (with no significance to the lettering or order):

= Subproject A - Improves the movement from eastbound I-64 to eastbound [-264. Improvements begin at the
I-64/Northampton Boulevard interchange, and end at the mainline-C/D merge along eastbound 1-264 east of
the Newtown Road interchange.

= Subproject B - Widens eastbound 1-264 from the mainline-C/D merge point east of Newtown Road to east of
Witchduck Road. This subproject includes replacement of the bridge carrying 1-264 over Witchduck Road,
and improvements to eastbound ramps between I-264 and Newtown Road.

» Subproject C - Widens westbound I-64 from north of the Kempsville Road overpass to the exit ramp to
Northampton Boulevard. This subproject also includes minor widening of westbound I-64 to operate a part-
time shoulder lane during the weekday AM peak period between the exit ramp to Northampton Boulevard
and the entrance ramp from Northampton Boulevard.

= Subproject D - Improves the movement from eastbound [-264 to westbound I-64. Improvements begin at the
eastbound 1-264 mainline-C/D roadway diverge point located west of the Military Highway interchange, and
end along westbound I-64 north of the Kempsville Road overpass.
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= Subproject E - Improves the movement from the westbound 1-264 C/D roadway to westbound I-64.
Improvements include widening westbound 1-264 west of the Witchduck Road interchange, constructing a
new westbound I-264 outer C/D roadway, reconfiguring the north half of the 1-264/Newtown Road
interchange, and widening along westbound I-64 to provide a part-time shoulder lane north of Northampton
Boulevard.

= Subproject F - Improves the movement from the westbound 1-264 C/D roadway to eastbound I-64.
Improvements begin along a new westbound 1-264 C/D roadway and end along eastbound I-64 at the Indian
River Road interchange.

All subprojects were developed to have logical termini and independent utility with respect to NEPA requirements.
The subprojects were submitted to HRTPO for official scoring and prioritization towards inclusion in the 2045 Long
Range Transportation Plan.

ES.6 Responses to FHWA Policy Requirements

This report addresses the Federal Highway Administration (FHWA) Interstate access policy requirements pursuant
to quidance issued May 22, 2017.

Policy Requirement 1- Operational and Safety Analysis

(a) An operational and safety analysis has concluded that the proposed change in access does not have a
significant adverse impact on the safety and operation of the Interstate facility (which includes mainline lanes,
existing, new, or modified ramps, and ramp intersections with crossroad) or on the local street network based on
both the current and the planned future traffic projections.

(b) The analysis should, particularly in urbanized areas, include at least the first adjacent existing or proposed
interchange on either side of the proposed change in access. The crossroads and the local street network, to at
least the first major intersection on either side of the proposed change in access, should be included in this analysis
to the extent necessary to fully evaluate the safety and operational impacts that the proposed change in access
and other transportation improvements may have on the local street network.

(c) Requests for a proposed change in access should include a description and assessment of the impacts and
ability of the proposed changes to safely and efficiently collect, distribute, and accommodate traffic on the
Interstate facility, ramps, intersection of ramps with crossroad, and local street network.

(d) Each request should also include a conceptual plan of the type and location of the signs proposed to support
each design alternative.

(@) Analyses performed for this study demonstrate that recommended improvements at the 1-64/I-264 interchange will
not have an adverse impact on safety and operations on the interstate network. Improvements on segments of I1-64 and
I-264 adjacent to the 1-64/1-264 interchange have also been identified to support the finding that recommended
improvements will not have an adverse impact on safety or traffic operations at adjacent interchanges, including ramps
and the local street network. Recommended improvements yield benefits across all measures of effectiveness including
travel times, densities, and delay.

(b) The study area for safety and operational analyses performed as part of this IMR satisfies the FHWA and VDOT
requirements for roadway network analysis. The study focuses on improvements at the I-64/1-264 interchange, and the
study area includes at least the first adjacent interchange in each direction:

= |-64/Northampton Boulevard interchange to the north
= |-64/Indian River Road interchange to the south

= [-264/Military Highway interchange to the west

= |-264/Newtown Road interchange to the east
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= [-264/Witchduck Road interchange further east (included as the first adjacent interchange east of the begin/end
of the I1-264 C/D roadways, which are studied and recommended for improvement)

Analysis of the local street network included at least the first major signalized intersection on both sides of the
interchanges identified above.

(c) Microsimulation analyses demonstrate that traffic operations on 1-64 and 1-264 will fail without improvements
before 2044 conditions are realized. Analyses also demonstrate that the recommended improvements provide
sufficient capacity at the 1-64/1-264 interchange and adjacent interstate segments to address projected demand
under 2044 conditions. The recommended improvements include widening of intersecting arterial roadways to
provide additional through lanes, turn lanes, and bike/pedestrian enhancements.

Safety analyses demonstrate that the recommended improvements will reduce crash potential at the 1-64/1-264
interchange and adjacent segments of 1-64 and 1-264. Analyses also indicate that these benefits will extend to
improved segments of intersecting arterial streets.

(d) A conceptual signing plan has been prepared to demonstrate viability of the recommended improvements with
respect to signage for motorist information and directional guidance.

Policy Requirement 2 - Access Connections and Design

The proposed access connects to a public road only and will provide for all traffic movements. Less than “full
interchanges” may be considered on a case-by-case basis for applications requiring special access, such as
managed lanes (e.q., transit or high occupancy vehicle and high occupancy toll lanes) or park and ride lots. The
proposed access will be designed to meet or exceed current standards. In rare instances where all basic
movements are not provided by the proposed design, the report should include a full-interchange option with a
comparison of the operational and safety analyses to the partial-interchange option. The report should also
include the mitigation proposed to compensate for the missing movements, including wayfinding signage, impacts
onlocal intersections, mitigation of driver expectation leading to wrong-way movements on ramps, etc. The report
should describe whether future provision of a full interchange is precluded by the proposed design.

Recommended improvements at the 1-64/1-264 interchange provide full directional access between I-64 and |-264.
Recommended improvements also provide full directional access at all other interchanges studied with the exception
of the I-64/Northampton Boulevard interchange. At this location, the existing interchange does not provide the
movement from eastbound Northampton Boulevard to westbound I-64. This IMR documents VDOT's justification for
not constructing new infrastructure to accommodate the missing movement at the 1-64/Northampton Boulevard
interchange, which is based on cost, right-of-way impacts, environmental impacts, and anticipated utilization.
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CHAPTER 1: INTRODUCTION

1.1 Background

Project Background

This study was undertaken to investigate the need for and extent of required improvements to the 1-64/1-264
interchange in Norfolk, Virginia. Based on total average daily traffic served, the interchange is estimated to be the
third busiest interchange in Virginia, and is a critical link in the interstate system serving the Hampton Roads region.
Under existing conditions, the interchange experiences recurrent congestion, operates with deficient geometry, and
experiences high crash rates. Phase | and Il improvements at this interchange are underway by VDOT, and focus on
increasing ramp capacities and eliminating merge-weave conditions along eastbound 1-264 east of 1-64. This study
focuses on Phase Il improvements, which will address operational, geometric, and safety needs at the 1-64/1-264
interchange, and improvements at adjacent interchanges as needed to enhance and preserve operations on the
interstate system.

Corridor Overview

As shown in Figure 1-1, I-64 provides east-west directional travel through the Midwest and Mid-Atlantic regions of the
United States. The I-64 corridor measures approximately 970 miles and crosses portions of Missouri, lllinois, Indiana,
Kentucky, West Virginia, and Virginia. In Virginia, I-64 covers a centerline distance of 300 miles, between the West
Virginia state line near Covington, Virginia, and the 1-64/1-264 interchange in Chesapeake, Virginia. [-64 was
constructed between the early 1960s and 1977. In 1995, all interstate highways (including I-64 and 1-264) were
designated as part of the National Highway System through enactment of the National Highway System Designation
Act (PL 104-59).

Figure 1-1: I-64 Corridor Location
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Source: “I-64." Wikipedia, en.wikipedia.org/wiki/Interstate_64#/media/File:Interstate_64_map.png

The I-264 corridor is illustrated in Figure 1-2, and provides east-west directional travel through portions of the cities
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of Chesapeake, Portsmouth, Norfolk, and Virginia Beach,
Virginia. The 1-264 corridor extends a distance of 26.4
miles, from the 1-64/1-664 Bowers Hill interchange on the

west to Parks Avenue in the City of Virginia Beach on the o
east.

West of I-64, I-264 was constructed in the mid-1960s. East
of I-64, I-264 was constructed in 1967 as the Virginia Beach- /\ (664)
Norfolk Expressway and designated Route 44 upon its N
completion as a toll road. In1995, the bonds issued to fund Ports
construction were retired and tolls were removed from the
highway in 1996. In 1999, the highway was renumbered to
I-264 as an eastern extension of the original 1-264.

Figure 1-2: 1-264 Corridor Location
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Over time, I-64 and |I-264 have supported steady economic
growth throughout Hampton Roads, and currently serve a
diverse mix of residential, commercial, retail, and
recreational land uses. The interstates have played key roles in the development and ongoing operation of multiple
military bases in the Hampton Roads region, underscoring the highway network’s importance to national security.

Source: “I-64." Wikipedia, en.wikipedia.org/wiki/Interstate_64-
in_Virginia

The interstate system in the Hampton Roads area also serves a vital public safety function as the primary hurricane
evacuation route away from the Atlantic Ocean and the Chesapeake Bay. The Virginia Department of Emergency
Management identifies all coastal areas in the Hampton Roads region as being within one of four Hurricane
Evacuation Zones (A-D) and identifies recommended evacuation routes. As shown in Figure 1-3, coastal evacuation
routes from the cities of Norfolk, Chesapeake, and Virginia Beach involve travel within the study area on I-64, |-264,
and/or travel through the I-64/1-264 interchange.

Figure 1-3: Hurricane Evacuation Zones and Routes
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Tourism is a major economic driver for the Hampton Roads region, which provides a broad range of recreational,
entertainment, and vacation facilities. These include urban centers, public beaches, multiple state and local parks,
an aquarium and science center, amusement parks, golf courses, museums, and convention/conference centers.
Based on data available from the Virginia Tourism Corporation, tourism-related visitation and tax revenues reached
record levels in 2016 and 2017 for the region. In 2016, the City of Virginia Beach alone hosted more than 15.2M visitors
and spending that year by tourists totaled approximately $1.5B. These data underscore the importance of the
interstate highway network serving the Hampton Roads region to support tourism and sustain economic growth of
the region derived from tourism.

The 1-64/1-264 interchange experiences peak hour traffic congestion on a recurring basis during typical weekdays.
Weekend traffic congestion is also pronounced, and worsens during the summer when vacation trips are oriented to the
beach and other shore points.

Previous Studies by VDOT

In 1997, VDOT completed a study report entitled “/-264 HOV Feasibility Study' to evaluate the feasibility of HOV
operations on [-264 (then Route 44). The study determined that HOV operations were feasible, and VDOT
subseqguently advanced HOV operations in the corridor.

VDOT conducted the "/-264 Corridor Study' from 2001-2006 focusing on identifying improvements in the 1-264
corridor to address congestion and safety issues. The study reflected the assumption that the 21-mile Southeastern
Parkway and Greenbelt would be constructed, resulting in some diversion of traffic off of 1-264. The study
recommended widening I-264 to provide additional through lanes, as well as improvements to interchanges at
Newtown Road, Witchduck Road, Independence Boulevard, Rosemont Road, and Lynnhaven Parkway. Two tiers of
potential improvements were identified, one estimated to cost $1.5B and a reduced level of improvement estimated
to cost $1B.

VDOT prepared the report "/-64//-264 Interchange Modification Report' for Phase | and Phase Il improvements to
westbound I-64 and eastbound I-264. These included capacity improvements for the westbound-to-eastbound ramp,
extension of the eastbound collector-distributor roadway, eastbound ramp improvements at the Newtown Road and
Witchduck Road interchanges, and construction of the Cleveland Street overpass of 1-264. FHWA approved the IMR
on November 14, 2011.

VDOT completed a study to evaluate alternative corrective strategies for bridges at the I-64/Northampton Boulevard
interchange. The report “Alternative Bridge Study, I-64 EB over Northampton Boulevard (US-13) at Exit 282 in the
City of Norfolk" was issued final on May 18, 2015.

On April 13, 2016, a final report entitled “/nterchange Operations Analysis Report, [-64/Northampton Boulevard
Interchange" was issued for an operational study of the I-64/Northampton Boulevard interchange funded through
the Strategically Targeted Affordable Roadway Solutions (STARS) Program. The report documents the conceptual
layout and evaluation of multiple improvements to the interchange and Northampton Boulevard east of the
interchange to remove weave movements and alleviate recurrent congestion.

In July 2016, VDOT completed a study report entitled “/-264 Corridor Evaluation Study' which evaluated existing and
projected conditions in the I-264 corridor, and developed a framework guidance for future improvements. The study
focused on safety, operations, and geometry along I-264 from (and inclusive of) the Military Highway interchange on
the west to the east terminus of 1-264 at Parks Avenue. Potential improvements were identified at multiple locations
along 1-264, including interchanges at Military Highway, 1-64, Newtown Road, and Witchduck Road.

VDOT completed a Concept of Operations study in 2017 for the conversion of existing HOV lanes to managed HOT
lanes along I-64, from 1-564 to 1-264. This study covered Segment 1 of the I-64 HOV-to-HOT conversion program.

VDOT initiated a Concept of Operations study in 2018 for the conversion of existing HOV lanes to managed HOT lanes
along 1-64 within corridor Segment 2, which extends from in Norfolk 1-264 to the I-664 Bowers Hill interchange.
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VDOT initiated a feasibility study in July 2018 to evaluate operation of managed lanes throughout the Hampton Roads
region.

Previous Studies by Others
The following transportation studies completed by local agencies were referenced for background information during
the conduct of this IMR study:

= Military Circle / Military Highway Urban Development Area: A Vision for the Future, City of Norfolk, January
24, 2017.

= Comprehensive Plan for the Military Highway Corridor District, City of Norfolk, September 18, 2006.

» Study activities undertaken by the City of Norfolk focusing on improvements at the I-64/Military Highway
interchange relative to local street connectivity, congestion relief, and enhanced access to the Tide light rail
transit (LRT) facilities.

= Newtown Strategic Growth Area Master Plan, City of Virginia Beach, May 2010.

= Centerville Strategic Growth Area Master Plan, City of Virginia Beach, March 2013.
= Draft Update of the Burton Station Strategic Growth Area Master Plan, City of Virginia Beach, June 13, 2018.

= Pembroke Strateqic Growth Area 4 Implementation Plan, City of Virginia Beach, November 10, 2009 and
amended February 25, 2014.

1.2 Purpose and Need

Purpose

The purpose of this project is to relieve the recurring peak period congestion and reduce crash potential at the I-64/1-
264 interchange and adjacent highway segments affecting operations at the interchange.

Need

Improvements are based on the following needs:

= Alleviate recurring daily congestion on interstate segments and ramps created by capacity constraints,
merge movements, weave movements, and left exits. These indicate the need for widening of interstate
mainline travelways, C/D roadways, and ramps to provide additional capacity, and reconfiguring interchanges
to eliminate left exit ramps and eliminate or enhance operation of merge/weave movements. Interstate
facilities experiencing severe congestion (flow densities >45 vehicles per lane per mile) during existing 2018
peak periods include the following:

- Eastbound I-64, from Northampton Boulevard to I-264

- Ramp from eastbound I-64 to eastbound I-264

- Left exit ramp from westbound [-264 to eastbound I-64

- Westbound I-264 mainline approaching I-64

- Ramp from westbound I-264 C/D roadway to westbound I-64
- Westbound Northampton Boulevard to eastbound I-64

The following ramps and arterial segments operate with congestion that affects traffic operations at the I-
64/1-264 interchange:

- Entrance and exit ramps serving westbound I-264 at Newtown Road
- Newtown Road, north of I-264

- Entrance ramp from Witchduck Road to westbound I-264

- Witchduck Road, north of I-264
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= Enhance functionality of existing HOV lanes in the 1-264 corridor by providing continuous HOV lanes through
the 1-64/1-264 interchange. Existing HOV lanes are interrupted by the placement of left exit ramps from
eastbound and westbound 1-264. In both directions, single-occupant vehicles weave across the HOV lane to
exit 1-264. In the eastbound direction, high-occupancy vehicles are forced to move into the adjacent general-
purpose lanes to avoid exiting the highway to westbound I-64. In the westbound direction, the effects of the
weaving movement are worsened by severe queuing upstream of the left exit ramp to eastbound I-64.

= Reduce the potential for crashes where historic crash rates are demonstrated to exceed the districtwide
and/or statewide crash rates for similar facilities. Based on a detailed analysis of crash data, those locations
include the following:

- Westbound I-64 approaching the I-264 interchange, an area that is being addressed by construction of a
current VDOT project (UPC 57048)

- Eastbound I-264 at the mainline-C/D road diverge (peak crash rate 1.3 times the districtwide crash rate)

- Westbound I-264 C/D road, between Newtown Road and I-64 (peak crash rate 3.5 times the districtwide
rate)

- Westbound I-264 mainline at Newtown Road (peak crash rate 3 times the districtwide crash rate)

- Eastbound I-64 general-purpose (GP) lanes, from Northampton Boulevard to I-264 (peak crash rate 6
times the districtwide rate)

- Westbound I-64 GP lanes, north of the entrance ramp from Northampton Boulevard (peak crash rate 3
times the districtwide rate)

- Westbound I-64 GP lanes, north of the 1-64/1-264 interchange (peak crash rate 3.5 times the districtwide
rate)

- Eastbound I-64 GP lanes, approaching the Indian River Road interchange (peak crash rate double the
districtwide rate)

- Westbound I-64 GP lanes, through the Indian River Road interchange (peak crash rate 3.5 times the
districtwide rate)

- Eastbound 1-264 C/D road, between loop ramps at the Military Highway interchange (peak crash rate
double the districtwide rate)

- Westbound I-264 at the Witchduck Road interchange (peak crash rate 2.5 times the districtwide rate)
- Eastbound I-264 mainline, I-64 to Newtown Road (peak crash rate double the districtwide rate)

1.3 Project Location and Study Area

Project Location

The project focuses on improvements to the 1-64/1-264 interchange, which is located within the City of Norfolk. The
study area encompasses areas within the City of Norfolk and the City of Virginia Beach, extending along I-64 to the
north and south of the interchange, and along I-264 to the west and east of the interchange.

The project is located within the Hampton Roads Transportation Management Area, which is one of four urbanized
areas with a population of 200,000 or greater within Virginia and therefore required by federal regulations to fall
under the jurisdiction of a metropolitan planning organization.

Study Area Boundaries

FHWA qguidelines for conducting IMR studies and preparing documentation to support requests for changes to
interstate access are set forth in 23 USC 111, 23 CFR 710 and Policy on Access to the Interstate System (FHWA, May
2017). 1-64 and |-264 are interstate facilities and designated part of the National Highway System. As a result, this
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interstate access change request by VDOT (specifically, this IMR document) is subject to review and approval by
FHWA.
The study area for this IMR study includes the following roadways, ramps, and intersections:

= |-64, from approximately 1,000 ft north/west of Northampton Boulevard to approximately 1,000 ft
west/south of Indian River Road, inclusive of interchanges at Northampton Boulevard, 1-264, and Indian River
Road;

= |-264, from approximately 1,000 ft west of Military Highway to approximately 1,000 ft east of Witchduck
Road, inclusive of interchanges at Military Highway, I-64, Newtown Road, and Witchduck Road;

= All ramps serving the aforementioned interchanges;
= All ramps serving HOV, Express Lanes, or collector/distributor (C/D) roadways within the project limits; and
= Arterials and intersections (inclusive):
- Indian River Road, from Reon Drive to Centerville Turnpike and Parkland Lane
- Military Highway, from Corporate Boulevard to Poplar Hall Drive
- Newtown Road, from Princess Anne Road/Kempsville Road to Cleveland Street
- Witchduck Road, from Anvers Road to Cleveland Street
- Northampton Boulevard, from Kempsville Road to Wesleyan Drive
Figure 1-4 illustrates the overall study area. The IMR Framework Document is included in Appendix A.

Relationship to Other Highway Improvement Plans/Projects

The proposed project is near the following recent, ongoing, or programmed improvement projects:
= UPC57048 - |-264 Interchange Improvements I-64 WB Ramp to I-264 EB (Phase 1), VDOT
= UPC 17630 - I-264/Witchduck Road Interchange & Ramp Extension (Phase II), VDOT
= UPC107044 - I-64/Northampton Boulevard Interchange Modification, VDOT
=  UPC1765, 9783, 84243 - Military Highway Continuous Flow Intersection, City of Norfolk
=  UPC112923 - I-64 Express Lanes Segment 2, VDOT

= CIP #2.409 - Centerville Turnpike Widening Phase 2 (Kempsville Road to Indian River Road), City of Virginia
Beach

= CIP #2.135 - Cleveland Street Improvements Phase IV, City of Virginia Beach

= CIP #2.401- Greenwich Road Crossover & Cleveland Street Improvements, City of Virginia Beach
= CIP #2.025 - Witchduck Road Phase I, City of Virginia Beach

= CIP #2.418 - Indian River Road/Kempsville Road Intersection Improvements, City of Virginia Beach
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Figure 1-4: Study Area

1.4 Support and Commitment from Local Jurisdictions

Phase Il improvements at the I-64/1-264 interchange (UPC 106693) are included in VDOT's Six-Year Improvement
Program for FY2019 with total funding of $S10M for Preliminary Engineering activities only.

The project is identified as a Group | Priority Project in the Hampton Roads Transportation Planning Organization
(HRTPO) 2040 Long Range Transportation Plan (as approved July 21, 2016 and updated November 1, 2017) for the
Hampton Roads region. The project is included in the HRTPO Transportation Improvement Program (UPC 106693)
for FY2018-2021.

VDOT has coordinated with local agencies and stakeholders through a series of meetings. Meetings with staff
representing the City of Norfolk and the City of Virginia Beach are summarized in Table 1.1.

Table 1.1: Summary of Local Agency Engagement

Activity Attendees / details

) : - VDOT, City of Norfolk, City of Virginia VDOT Offices
FrE-SEeEing e tng Beach, HNTB Corp., Seventh Point LLC Chesapeake, Virginia January 30, 2018
. . . VDOT Offices
Scoping Meeting VDOT, City of Norfolk Chesapeake, Virginia February 20, 2018
Project Kickoff VDOT, FHWA, City of Norfolk, City of VDOT Offices June 1. 2018
Meeting Virginia Beach, HNTB Corp. Chesapeake, Virginia '
. VDOT, FHWA, City of Norfolk, City of VDOT Offices
Study Team Meeting Virginia Beach, HNTB Corp. Chesapeake, Virginia July 31, 2018
Interchange Design VDOT, FHWA, City of Norfolk, City of VDOT Offices Auaust 21 2018
Workshop #1 Virginia Beach, HNTB Corp. Suffolk, Virginia 9 '
Interchange Design VDOT, FHWA, City of Norfolk, City of VDOT Offices
Workshop #2 Virginia Beach, HNTB Corp. Suffolk, Virginia September 18, 2018
7 VDOT, FHWA, City of Norfolk, City of VDOT Offices
Study Team Meeting Virginia Beach, HNTB Corp. SfTall, Wirerie October 11, 2018
Meeting on traffic VDOT, FHWA, City of Norfolk, City of VDOT Offices
forecasting Virginia Beach, HNTB Corp. Suffolk, Virginia November 15, 2018
" VDOT, FHWA, City of Norfolk, City of VDOT Offices
SticyRlea i iEEting Virginia Beach, HNTB Corp. Suffolk, Virginia FETEL7 vl
. VDOT, FHWA, City of Norfolk, City of VDOT Offices .
Study Team Meeting Virginia Beach, HNTB Corp. Suffolk, Virginia April 9, 2019
. VDOT, City of Norfolk, City of Virginia VDOT Offices
Study Team Meeting Beach, HRTPO, HNTB Corp. SufTall, VireTie June 26, 2019

HNTB

The proposed improvements are consistent with local and regional transportation plans, including the latest versions
of the City of Norfolk General Plan, plaNorfolk2030, as well as the City of Virginia Beach Comprehensive Plan dated
May 17, 2016.
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CHAPTER 2: STUDY METHODOLOGY

The following summarizes the methodology used to develop and evaluate improvement alternatives for this project.

2.1 Overall Study Approach

The development of this IMR study and report complies with guidance provided by VDOT in a draft of [IM-LD-200.10
entitled " Access Points to Interstate and Limited Access Highways (IMR / IJR Guidance)'. By included reference, this
IMR study complies with the current FHWA/VDOT Stewardship and Oversight Agreement which defines agency
oversight responsibilities regarding review and approval of access requests associated with interstate highways in
Virginia.

The study evaluated alternative “build” scenarios against the projected future year “no build” scenario that is
expected to result if no improvements were made. Alternatives were developed and screened using a three-tiered
approach:

= Tier 1Concept Development and Screening - Through a workshop and subsequent coordination activities, the
Study Team developed sketch-level single-line diagram layouts for improvement alternatives. Basic
alignments were developed to reflect design considerations associated with highway geometry, lane balance,
and required lane count to address projected traffic demand. Concepts underwent an initial level of traffic
analysis to identify operational issues associated with merge, diverge, and weave capacities. Tier 1
evaluations were based on these spot analyses of traffic operations, as well as order-of-magnitude right-of-
way impacts and a qualitative assessment of relative construction costs. Three concepts were selected for
more detailed Tier 2 development and evaluation.

= Tier 2 Concept Development and Screening - Three improvement alternatives were refined to further
evaluate geometric requirements and provide more detailed information regarding impacts and construction
costs. A microsimulation model was prepared for each improvement alternative to evaluate traffic
operations, queuing, and merge/weave areas. Microsimulation analyses were performed only for the
weekday PM peak hour under projected 2044 conditions based on the determination that the PM peak period
experiences overall higher demand than the AM peak period. Based on the analyses performed and
information developed under Tier 2 activities, the Study Team selected a recommended improvement
alternative.

= Tier 3 Concept Validation - Additional microsimulation models were prepared for the recommended design
alternative to evaluate the effectiveness of proposed improvements on traffic operations during projected
2044 weekday AM peak conditions, as well as 2024 weekday AM and weekday PM peak conditions.

A Study Team was formed to include representatives of VDOT, FHWA, the City of Norfolk, the City of Virginia Beach,
and the engineering consultant to advance the project through the study and preliminary design phases. The Study
Team met monthly to review interim deliverables; provide input on the development of design alternatives; make
decisions regarding study activities; and serve as liaisons with their respective agencies and organizations external
to the Study Team.

Alternative improvements were developed to represent a range of possible design solutions within the context of the
following basic study objectives:

= Satisfy the purpose and need for the project;

= Comply with long-range transportation plans adopted by VDOT and local agencies; and

= Evaluate a phased implementation of the recommended improvements.
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2.2 Traffic Forecasting

A technical memorandum on development of traffic volumes was completed in March 2018. This document is included
in Appendix B, and contains detailed information regarding data collection, travel demand modeling, and traffic
forecasting activities undertaken for this study. Development of traffic volumes focused on existing conditions, travel
demand forecasting, and future traffic volumes.

This study used available traffic data from 2017 and 2018 collected by VDOT, the City of Norfolk, and the City of
Virginia Beach. New traffic volume data collected in June 2018 for this study were evaluated to identify the overall
peak hour of operations for weekday AM and weekday PM peak periods. Volumes were balanced between adjacent
intersections and interchanges to reconcile variances in recorded data between count locations and count years.
Data were factored to arrive at average annual conditions, based on monthly variances evidenced from continuous
count stations operated by VDOT. With respect to pedestrian and bicycle activity, current year count data were
supplemented with historic data collected previously by the City of Norfolk and the City of Virginia Beach. Information
on transit was obtained from Hampton Roads Transit.

Travel demand modeling was performed using the current HRTPO regional model, reflecting programmed
improvements identified in the HRTPO LRTP. Model runs were conducted to produce data for future 2020 and 2040
conditions. Using these data, an average annual growth rate was derived and applied to the existing 2018 volumes
to produce projected 2024 and 2044 directional link traffic volumes for roadways within the study limits.

Model run output was post-processed using methodologies set forth in NCHRP Report 255 to arrive at future year
projected turning movement volumes at study area intersections. Future volumes were prepared for the projected
opening year (2024) and the 20-year planning horizon (2044).

2.3 Traffic Operational Analyses

Analysis Tools

Merge, weave, and diverge analyses undertaken for Tier 1 evaluation and screening of alternatives were performed
using HCS software, Version 7.

For Tier 2 evaluation/screening of alternatives and Tier 3 concept validation, microsimulation analysis was used to
evaluate traffic operations and performance of the interchange improvement alternatives. Specifically, VISSIM
Version 10.00.08 software was selected as the primary tool to provide a microscopic level of traffic operational
analysis because it has the ability to reflect impacts associated with queuing on roadway network components located
upstream and downstream of the focus area.

Synchro Version 10 software was used to develop optimized traffic signal timing for all future scenarios. VISSIM was
used to analyze and report intersection operations.
Modeling Approach and Assumptions

Application and use of VISSIM microsimulation software followed VDOT guidance set forth in Traffic Operations and
Safety Analysis Manual (TOSAM), (v1, VDOT, November 2015), and FHWA guidance set forth in Traffic Analysis

Toolbox Volume lll: Guidelines for Applying Traffic Microsimulation Modeling Software, (FHWA, June 2004).

Specifically, activities undertaken for this study comply with cited guidance for model calibration, seeding time,
determination of the number of simulation runs, simulation resolution, vehicle parameters, car-following models,
lane-changing parameters, vehicle fleet, and measure of effectiveness (MOE) output reporting. The modeling
approach and assumptions are consistent with the approved IMR Framework Document (refer to Appendix A) and
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Calibration Memorandum (see Appendix C). Table 2.1 summarizes the VISSIM model parameters and assumptions.

Table 2.1: VISSIM Model Parameters and Assumptions

VISSIM Version

A PDLIO

Version 10

Entry Volumes (Input)

Two hours in 60-minute increments (peak hour factors greater than 0.95)

Heavy Vehicle Percentages

VDOT guidelines; use existing count data

Arrival Distribution

VDOT guidelines; use “Exact Volume"

Link Length

VDOT qguidelines: no limitation on link length. Links should be continuous
through areas with consistent lane configuration.

Auxiliary Lane Length

Use field measurements or proposed

Link Speed
(Desired Speed Distributions)

VDOT quidelines indicate +/- 5 mph from the posted speed limit. However,
past observations of free-flow speeds on the interstates indicate that drivers
travel at a higher speed than the posted speed limit in unconstrained flow.
Speed profiles will be developed based on INRIX data.

Car Following Model

VDOT guidelines; Wiedemann 99 car following model

Vehicle Parameters

VDOT guidelines

Vehicle Fleet

North America vehicle fleet

Performance Measure Intervals

VDOT quidelines; report in one-hour increments

Simulation Resolution

10 time steps/sec

Seeding time should be approximately equal to either the actual peak hour travel
time (in congested conditions) or twice the off-peak travel time, when traversing
from one end of the network to the other. It is anticipated that a 30-minute
seeding time will be necessary. Data from the data collection program will be
reviewed to confirm duration.

VDOT TOSAM guidelines
Starting seed #1000, seed increment of 100
GP car, HOV car, bus, and heavy gross vehicle (truck)

Seeding Time

Number of Simulation Runs

Random Seeds

Vehicle Types

Default or adjust for calibration; changes in behavior will be documented in

Driver Behavior . .
calibration memo

Lane Change Distance Based on sign locations, otherwise use default (656 ft)

Traffic Signal Timing Local agency guidelines
Signal Controller Freguency 10

Model Calibration

The existing conditions VISSIM models for weekday AM and weekday PM peak hours were calibrated and validated
to ensure the simulation output replicated observed conditions in the field. The following steps were used:

= Capacity calibration - VISSIM model parameters were adjusted to meet the calibration criteria of the
throughput volumes. These include car-following and lane-changing parameters, and lane change distances
for different facilities.

= System performance calibration - Travel time and speed profiles from VISSIM model results were compared
to field measurements. Link free-flow speed and capacity related parameters were further refined to better
match field conditions.

= Visual review - VISSIM simulation animation was reviewed to check queuing and congestion conditions
between the model and field observations at known bottleneck locations.
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The following criteria were used to verify the adequacy of the model calibration:

= Capacity calibration criteria - Throughput volumes served on interstate mainline segments, interchange
ramps, and other modeled roadways, including each turning movement at all study intersections.

= System performance calibration criteria - Travel times and travel speeds along interstate mainline segments.

Details of the calibration process, measures of effectiveness, and model calibration results are documented in
Appendix C.

Sequencing of Analyses

Table 2.2 summarizes the analysis workflow used to support the screening and evaluation process for design
alternatives.

Table 2.2: Analysis Workflow
Action ‘ Period Studied ‘ Comments

Initial | Evaluate 2018 conditions weekday AM & PM | Identify existing deficiencies

Evaluate 2044 build conditions - interchange alternatives weekday AM & PM | Identify future deficiencies

Tier Develop and evaluate alternative design concepts

:

Select Alternatives for Detailed Evaluation

:

Evaluate 2044 build conditions - Alternatives A, B, C weekday PM only

Weekday PM volumes highest

Evaluate 2044 no-build conditions weekday PM only

Tier

d

Select Preferred Alternative

:

Evaluate 2044 build conditions - Recommended Alt. weekday AM

Validate operations for
recommended alternative
during lower-volume periods

Tier

Evaluate 2024 no-build conditions weekday AM

Evaluate 2024 build conditions - Recommended Alt. weekday AM & PM

Tier 1 screening evaluated multiple design alternatives, including the preferred alternatives from prior studies.
Selected alternatives from Tier 1 screening were carried into Tier 2 screening, which reflected analyses performed
for 2044 weekday PM peak hour conditions. For this study area, total traffic volumes entering the study area are
highest during the weekday PM peak period, and are projected to remain so through the 2044 planning horizon. Once
a recommended alternative was identified, analyses were performed for 2044 weekday AM conditions with the
recommended improvements in place. These analyses validated the selection of the recommended Build Alternative
by confirming acceptable operations during the other study period having lower traffic volumes. The final series of
analyses focused on projected 2024 conditions to reflect operations at opening year with the proposed
improvements in place.

2.4 Safety Analysis Methodology

The safety analysis was performed in accordance with the methods identified in VDOT's Traffic Operations and Safety
Analysis Manual (v1, VDOT, November 2015). Analysis results are summarized in Chapter 7.
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CHAPTER 3: EXISTING CONDITIONS - 2018

This chapter describes existing conditions within the study area related to the roadway network, alternative travel
modes, interchanges, and summary findings on traffic operations and crash experience.

3.1 Existing Roadway Network

The following describes the roadways within the study area under existing conditions.

Interstate 64

I-64 and [-664 form the Hampton Roads Beltway. Within the study area, 1-64 provides north-south directional
travel, although corridor directional travel is established as westbound-eastbound, respectively. (This IMR
document refers to corridor directional travel orientations, referring to 'westbound 1-64’ and ‘eastbound 1-64".)
Based on information provided through the VDOT website, the facility has a 2014 Federal Functional Classification
of Interstate.

The Commonwealth Transportation Board (CTB) designated several Corridors of Statewide Significance, one of which
is the East-West Corridor which includes 1-64. Other transportation facilities in and near the study area encompassed
by this corridor designation include 1-664, 1-564, 1-264, local transit services, private railroad lines, the Port of
Virginia, and Norfolk International Airport.

[-64 provides a basic number of three or four general-purpose through travel lanes in each direction within the
study area, plus auxiliary lanes for entrance and exit ramps. Travel lanes measure 12 ft wide, and right shoulders
generally measure 10-12 ft. Left shoulder widths vary, but typically measure less than the 12 ft required by VDOT
design guidelines. Throughout the majority of the study area length, |-64 provides a concrete median barrier;
south of the Eastern Branch Elizabeth River crossing at Twin Bridges, a variable-width depressed grass median is
provided for a distance of approximately 3,400 ft. 1-64 operates with a posted speed limit of 55 mph. Terrain in
the I-64 corridor is generally level.

Figure 3-1: I-64, Existing Conditions (shown near crossings of Kempsville Rd. and Virginia Beach Blvd.)

Managed Lanes - The interstate provides a barrier-separated Express Lane (HOT) facility from the 1-564
interchange, north of 1-264, to approximately 1,100 ft north of the Eastern Branch of the Elizabeth River crossing,
south of I-264. Tolls are charged to single-occupancy vehicles (SOV) in the Express Lanes from 5:00 to 9:00 am,
and from 2:00 to 6:00 pm. HOV2+ vehicles are not tolled. The Express Lanes are reversible and operate on the
schedule summarized in Figure 3-2.
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Figure 3-2: I-64 Express Lanes Operating Hours

Beginning hour of day

2|1]2]3]4]s]|e|7|8]ofwo|u|r|1]2]3]4]5]6][7]8]9o]0]n
am pm

Sunday EB WB

Monday WB EB

Tuesday WB EB
Wednesday WB EB

Thursday WB EB

Friday WB EB

Saturday B

E
I:l Tolling hours |:| Facility closed

The remaining segments of the corridor within the study area operate with one HOV lane adjacent to and left of
the general-purpose lanes. Operating hours for the HOV lanes are westbound 6:00-8:00 am, and eastbound 4:00-
6:00 pm. During off-peak periods, the HOV lanes are open to all vehicles.

Legend: I:l Facility open for the direction indicated

Limited Access Lines - I-64 is a limited access highway, consistent with its functional classification as an Interstate.
Access limits for all interstates and other defense access highways in Virginia were imposed through resolution by
the State Highway Commission of Virginia on October 4,1958.

Based on a review of survey base mapping prepared by VDOT, the L/A lines along both sides of I-64 are, for the most
part, continuous within the project limits. Breaks are not provided at overpasses of Kempsville Road, Virginia Beach
Boulevard, and Pleasant Point Drive. L/A lines are continuous along all ramps within the study area.

Available record drawings for the I-64/Indian River Road interchange and the I-64/Northampton Boulevard
interchange do not indicate the presence of L/A lines that extend along the arterial roadways, away from the ramp
terminals. Additional research is needed to confirm the limits of existing L/A lines at these locations.

Interstate 264

I-264 provides regional travel in an east-west direction between Parks Avenue in Virginia Beach and Bowers Hill in
Chesapeake, and provides direct access to downtown Norfolk, west of the study area. [-264 has a 2014 Federal
Functional Classification of Interstate. As noted above in the section addressing I-64, [-264 is included in the East-
West Corridor as a Corridor of Statewide Significance, as designated by the CTB.

Within the study area, I-264 operates with a through travelway and a barrier-separated C/D roadway in each
direction. The C/D system measures approximately 2.5 miles long, with west and east termini located 0.3 miles west
of Military Highway and 0.7 miles east of Newtown Road, respectively. The C/D roadway system provides direct
access to interchanges at Military Highway, I-64, and Newtown Road. Along the I-264 through facility in each
direction, left exits are provided to westbound and eastbound I-64.

I-264 provides a basic number of four through travel lanes in each direction, one of which is a left-side HOV lane that
follows the eastbound and westbound through travelways. The HOV lane in each direction is discontinuous within
the core of the 1-64/1-264 interchange, allowing non-HOV traffic to access the left exits oriented to I-64. Auxiliary
lanes are provided at entrance and exit ramp termini, and at the C/D roadway termini.
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Figure 3-3: 1-264, Existing Conditions (shown near crossing of Newtown Road)

The C/D roadways provide 2-4 travel lanes, including auxiliary lanes. East of the study area, outer (right) shoulders
are used as general-purpose travel lanes during peak hours from the Witchduck Road interchange to 2,000 ft west
of the Rosemont Road interchange, a distance of approximately three miles. The westbound shoulder lane operates
weekdays from 6:00-8:00 am, and the eastbound shoulder lane is in operation weekdays from 4:00-6:00 pm.

A review of record drawings for Route 44 (now 1-264) indicate that the facility was originally constructed to provide
12 ft wide travel lanes. A review of aerial imagery and survey base mapping indicates that average travel lane widths
vary from 11.5 to 12 ft throughout most of the study area. Left shoulders on the through travelways measure 6-8 ft
wide, and right shoulders measure 10-12 ft wide. Left shoulders on the C/D roadways measure 4-6 ft wide, and right
shoulders measure 8-10 ft wide. The eastbound and westbound through travelways on I-264 operate with a posted
speed limit of 55 mph. The C/D roadways operate without posted speed limits, and therefore operate with a
statutory speed limit of 55 mph. Terrain in the I-264 corridor is generally level.

Limited Access Lines - Like 1-64, 1-264 is a limited access highway. The L/A line along each side of 1-264 provides
breaks at Military Highway Frontage Road, Kempsville Road, and Newtown Road. The newly constructed Cleveland
Street overpass of I-264 will provide a break in L/A lines along the north and south sides of 1-264.

L/A lines are continuous along ramps at all interchanges within the study area. The L/A lines along each side of
Military Highway extend from Corporate Boulevard on the south to the Frontage Road intersection on the north.

The west L/A line along Newtown Road extends up to the skewed intersection at Center Drive, but does not meet the
AASHTO guidance for urban areas to extend the L/A line for a minimum of 100 ft beyond the interstate ramp terminal.
South of the interchange, the L/A line along the west side of Newtown Road extends approximately 200 ft south of
the ramp terminal. Alongthe east side of Newtown Road, the L/A line south of the interchange is established between
the loop exit ramp from eastbound 1-264 and relocated Greenwich Road. North of the interchange, the L/A line
deviates from the right-of-way line and extends approximately 45 ft beyond the curb return at the ramp terminal.

Along the west side of Witchduck Road, the L/A line south of the interchange stops along the turning roadway for
the free-right turn movement to southbound Witchduck Road and does not extend beyond the ramp terminal. Along
the east side of Witchduck Road, south of 1-264, an L/A has been established to begin in the northeast quadrant of
the Newtown Road/Grayson Road intersection, extending approximately 110 ft along the north side of Grayson Road.

Survey prepared for recent improvement projects to the 1-264/Witchduck Road interchange and Witchduck Road
north of I-264 were reviewed to identify the location of existing L/A lines. While available survey files do not identify
the location of the L/A lines north of the interchange, it is inferred that they are coincident with the existing right-of-
way lines. With this assumption, the apparent L/A line along the west side of Witchduck Road does not likely satisfy
AASHTO guidance because a commercial driveway is located approximately 55 ft north of the terminal of the
entrance ramp to westbound 1-264. Similar conditions prevail along the east side of Witchduck Road, north of I-264.
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Available survey base mapping identifies existing right-of-way, but does not identify the location or presence of L/A
lines. Right-of-way base files prepared for the recent Witchduck Road Phase 2 improvements identify new right-of-
way lines and lines of acquisition, but do not identify any adjustments to L/A lines.

Military Highway

Originally constructed in 1942 for exclusive use by US military vehicles, Military Highway now provides travel along
an alignment that is generally concentric to the I-64 Hampton Roads Beltway. Military Highway is classified by VDOT
as a Principal Arterial. FHWA designates Military Highway as an "Other” NHS route. Virginia's Eastern Shore Corridor
(of Statewide Significance) includes Military Highway.

Figure 3-4: Military Highway, Existing Conditions (shown between Hoggard Rd. and 1-264 interchange)
-~+ =y > ‘ i > » -
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Military Highway provides four through lanes in each direction, plus auxiliary and turn lanes at intersections,
interchanges, and major commercial access points. A raised landscaped median and continuous roadway lighting are
provided within the study area. Travel lanes measure 11-12 ft wide. The roadway operates with a posted speed limit
of 40 mph north of 1-264, and 45 mph south of I-264. Based on a review of record drawings and base mapping,
limited access lines are established along the west and east sides of Military Highway between Hoggard Road and
Corporate Boulevard.

Signalized intersections along Military Highway within the study area include those at Poplar Hall Drive and Hoggard
Road north of I-264, and the intersection at Corporate Boulevard south of [-264.

Newtown Road

Newtown Road (Virginia Route 403) is a four-lane roadway classified by VDOT as an Urban Minor Arterial. Within the
study area, Newtown Road is situated along the City of Norfolk - City of Virginia Beach limits.

Figure 3-5: Newtown Road, Existing Conditions (shown north of I-264 interchange)
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The roadway provides a raised grass median and operates with a posted speed limit of 35 mph. Auxiliary and turn
lanes are provided at signalized intersections and interchange ramp terminals. Travel lanes measure 11-12 ft wide.
The roadway provides continuous roadway lighting and underdeck lighting at the bridge carrying I-264 over Newtown
Road. Signalized intersections along Newtown Road within the study area include those at Center Drive, Stoney Point
South, and Ethan Allen Lane/Cleveland Street north of 1-264; and at Greenwich Road and Princess Anne
Road/Kempsville Road south of 1-264.

Witchduck Road

Witchduck Road (Virginia Route 190) is classified by VDOT as an Urban Minor Arterial. The roadway operates as a
four-lane median-divided roadway with a posted speed limit of 35 mph.

Figure 3-6: Witchduck Road, Existing Conditions (shown from Mac Street to Cleveland Street, north of 1-264)
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The City of Virginia Beach is reconstructing the roadway between the I-264 overpass and the intersection at Virginia
Beach Boulevard to the north. The improvements being made as part of the city's Witchduck Road Phase I
improvement project include additional through lanes, additional turn lanes, sidewalks, new traffic signals, and
creation of a cul-de-sac on Mac Street with direct access to Witchduck Road eliminated.

South of [-264, Witchduck Road is being reconstructed under a VDOT project to reconfigure the south half of the
interchange at I-264. Improvements include additional travel lanes and turn lanes on Witchduck Road, reconfigured
ramps to and from eastbound I-264, relocated ramp terminal intersections, new traffic signals, and new pedestrian
facilities.

Indian River Road

Indian River Road (Virginia Route 407) is a six-lane median-divided roadway, and operates with a posted speed limit
of 45 mph. Turn lanes and auxiliary lanes are provided at intersections and interchange ramp terminals. Lane widths
measure 11-12 ft wide. Landscaped medians and continuous roadway lighting are provided. Signalized intersections
within the study area are located at Reon Drive west of I-64; and at Regent University Drive and Centerville
Turnpike/Parkland Lane east of 1-64.

East of the southbound ramps to and from I-64, Indian River Road is classified by VDOT as a Principal Arterial; west
of this location, it is classified as a Minor Arterial. Between the interchange at I-64 and Ferrell Parkway east of the
study area limits, Indian River Road is designated by FHWA as a MAP-21 NHS Principal Arterial.
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Figure 3-7: Indian River Road, Existing Conditions (shown at Strickland Boulevard, east of I-64)

Northampton Boulevard

Northampton Boulevard provides local and regional travel generally in northeast-southwest directions. East of 1-64,
Northampton Boulevard is designated as part of the Strategic Highway Network (or “STRAHNET" system), and as
such, is a part of the NHS. The STRAHNET designation was made in 2002 by the US Department of Defense in
consultation with FHWA, VDOT, and port operators, and identifies the roadway as part of the transportation system
that is deemed necessary for mobilization of defense assets during peacetime and during defense emergency
conditions. West of 1-64, Northampton Boulevard is designated as an “Other” NHS route.

Within the study area, VDOT classifies Northampton Boulevard as a Principal Arterial. As a Corridor of Statewide
Significance, the Eastern Shore Corridor includes US Route 13, local transit services, private railroad lines, the Port
of Virginia, Norfolk International Airport, and Newport News/Williamsburg International Airport.

Northampton Boulevard is a six-lane median-divided roadway west of 1-64. East of I-64, four lanes are provided in
each direction. The roadway operates with a posted speed limit of 45 mph. Through lanes and auxiliary lanes
typically measure 11 ft wide. Continuous roadway lighting is provided, as well as underdeck lighting at the bridge
carrying 1-64 over Northampton Boulevard. Signalized intersections within the study limits are located at USAA
Drive/Kempsville Road, Ikea Way/entrance ramp to eastbound I-64, the exit ramp terminal from eastbound I-64, the
exit ramp terminal from westbound I-64, and at Wesleyan Drive/Premium Qutlets Boulevard.

Figure 3-8: Northampton Boulevard, Existing Conditions (shown at the I-64 interchange)

The ramp carrying westbound Northampton Boulevard to eastbound I-64 overpasses Northampton Boulevard with a
four-span bridge. The bridge is posted for a vertical clearance of 13'-10"” above eastbound Northampton Boulevard.
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No posting is provided for westbound Northampton Boulevard. The existing bridge carrying I-64 over Northampton
Boulevard is not posted for vertical clearance.

Design Constraints

Developed Properties - The project is located in urbanized areas of the Cities of Norfolk and Virginia Beach where
most developable land is developed. Properties adjacent to interstates and other roadways within the study area
have been developed with buildings, parking lots, and other site features in proximity to highway right-of-way. The
location of these constructed features results in the need for alignment shifts, profile adjustments, and retaining
walls incorporated into each of the build alternatives considered as part of this study. This applies particularly to the
design of new or relocated interchange ramps. Figure 3-9 locates the following areas where developed properties
present specific constraints:

= Northeast of the I-64/1-264 interchange - the Barry Robinson Center

= Southwest of the I-64/1-264 interchange - portions of the North Rolleston residential neighborhood

= Northwest of the I-64/1-264 interchange - portions of the Glen Rocks residential neighborhood

= North of I-264 between Newtown Road and I-64 - multiple commercial office buildings and parking lots

= North side of the I-264/Witchduck Road interchange - commercial and light industrial properties located
adjacent to westbound I-264, immediately west and east of Witchduck Road

= Northeast of the I-64/Indian River Road interchange - a church and public parking lot along the north side of
Indian River Road, east of I-64.

= Along I-64 south of Northampton Boulevard - Lake Taylor High School, Norfolk Academy, and residential
development along the east side of I-64; a church located west of 1-64 and south of Kempsville Road; and a
strip commercial property located west of 1-64 and south of Virginia Beach Boulevard.

= Along Northampton Boulevard - a newly constructed IKEA retail store west of 1-64; Norfolk Academy, hotel,
residential, and planned commercial development east of [-64.

Environmental Resources - The study area includes multiple environmental resources that were considered in the
layout of design alternatives, and which must be considered during subsequent stages of project development. Table
3.1 presents a preliminary summary of known and potential resources by location within the study area, based on a
Preliminary Environmental Review performed by VDOT in 2018.

Additional resources may be identified through ongoing environmental investigations undertaken to support
environmental documentation prepared for the project. Concept layouts have been prepared to minimize impacts to
known and potential resources to the extent practical.
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Table 3.1: Known and Potential Environmental Resources in/near Study Area

Interchange (vicinity) Potential Resources

= Barry Robinson Center (NRHP listed)
» Fairlawn Estates neighborhood

= Glen Rock neighborhood

» North Rolleston neighborhood

= Archaeological Site 44NR0O0O13

= Easton School (potential 4(f))

» Bald eagle nest (SE of interchange)
= Salt marsh wetlands

» Forested wetlands

» Channelized streams

I-64/1-264

= Tidal channels

= Stormwater management facilities with tidal influence
= Lake #1, north of I-264

» Lake #2, south of I-264
[-264/Newtown Road » Channelized stream

= Stormwater ditches

= Stormwater management facilities
= Kemps Lake

I-264/Witchduck Road = Stormwater ditches

= Channelized stream

= Woodstock Park (potential 6(f))

» Providence Park (potential 4(f))
I-64/Indian River Road = Forested wetlands

= Stormwater management facilities
= Salt marsh wetlands

= Lake Taylor H.S. (potential 4(f))

= Norfolk Academy (potential 4(f))

= Lake Taylor

I-64/Northampton Boulevard = Lake Wright (reservoir)

= Forested wetlands

= Boat access ramp (Lake Taylor)

= Wetlands

Note: Based on information contained in Preliminary Environmental Review, May 2018, VDOT. All data is subject to change.

I-264/Military Highway
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Figure 3-9: Developed Properties Posing Potential Right-of-Way Constraints
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3.2 Interchanges

I-64/1-264 Interchange

This system interchange has a hybrid configuration, consisting of loop, directional, and semi-directional ramps; HOV
facilities along both interstates; and local (C/D) and through facilities along I-264. The interchange has three levels,
with 1-264 at the first level, I-64 at the second level, and the eastbound I-64-to-eastbound I-264 flyover ramp and a
reversible HOV ramp at the third level. All ramps at this interchange provide one travel lane, except for two - the
eastbound I-64-to-westbound I-264 ramp and the westbound I-264-to-westbound I-64 ramp each provide two travel
lanes. High mast lighting and under-deck lighting is provided at most structures.

The interchange operates with consecutive tight-radius entrance and exit loop ramps along the eastbound and
westbound I-264 C/D roadways. Merge-weave distances between these paired ramps are approximately 600 ft and
320 ft for westbound and eastbound, respectively. Merge-weave distances between these paired ramps along the I-
64 mainline is more generous, at approximately 1,200 ft. The eastbound I-264-to-westbound I-64 loop ramp operates
with an advisory posted speed limit of 20 mph; the other three loop ramps have an advisory posted speed limit of 25
mph.

Directional left exit ramps are provided from the westbound and eastbound [-264 through travelways, oriented to
eastbound 1-64 and westbound 1-64, respectively. In the westbound direction, the ramp is located immediately
beyond the bridge carrying 1-64 over I-264, and the sight line to the ramp gore appears limited by bridge piers and
vegetation. The left exits operate with posted advisory speed limits of 40 mph and 45 mph in the westbound and
eastbound direction, respectively. Left exit ramps are undesirable for reasons associated with travel speed
differentials in the left lane, interruptions to HOV lane continuity, and motorist expectations.

A reversible ramp is provided to connect the I-64 Express Lanes north of the interchange with the nonreversible HOV
lanes on |-264 east of the interchange. The HOV lanes on I-264 operate westbound from 6:00 to 8:00 am, and
eastbound from 4:00 to 6:00 pm.

The current VDOT project is reconstructing the westbound I-64-to-eastbound 1-264 ramp to provide additional
capacity and address merge-weave conditions on eastbound 1-264 downstream of the interchange.

I-264/Military Highway Interchange

This interchange is a cloverleaf configuration, with tight-radius loop ramps and directional outer connections to both
roadways. The loop ramps operate with an advisory posted speed limit of 20 mph. The outer connections also
operate with an advisory posted speed limit of 20 mph, except for the northbound-to-eastbound ramp, which has an
advisory posted speed limit of 15 mph. The I-264 mainline and ramps at this interchange are provided with continuous
roadway lighting.

Merge-weave distances between the loop ramps along the 1-264 C/D roadways measure approximately 400 ft.
Merge-weave distances along Military Highway measure approximately 500 ft in each direction.

The bridge carrying the North Military Highway frontage road over [-264 constrains the layout of the outer
connection ramps to and from southbound Military Highway. The gore for the eastbound I-264 exit ramp is placed
immediately beyond the bridge. At this location, eastbound vehicles exiting at this interchange decelerate through a
taper ramp having an approximate 5° angle of departure and an approximate deceleration length of 165 ft before the
initial horizontal curvature. This value is approximately one-third the distance required to satisfy AASHTO design
criteria. Similarly, the entrance ramp to westbound 1-264 provides an acceleration distance of approximately 58 ft.
This value is approximately 350 ft less than the distance required to satisfy current AASHTO guidelines.
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I-264/Newtown Road Interchange

The existing interchange is a partial clover configuration. Loop ramps are provided in three of the four quadrants,
each of which operates with an advisory posted speed limit of 25 mph. The directional ramps exiting and entering
westbound I-264 each operate with an advisory posted speed limit of 35 mph. All ramps access either the eastbound
or westbound C/D roadways along 1-264. The current VDOT construction project is reconstructing the south half of
the interchange to provide new eastbound exit and entrance ramps that provide additional capacity and address
merge-weave conditions on 1-264.

The interchange provides two entrance ramps from Newtown Road to westbound 1-264 - a loop ramp from
northbound Newtown Road, and a directional ramp from southbound Newtown Road. Both ramp terminals are
located near the signalized intersection of Newtown Road at Center Drive.

I-264/Witchduck Road Interchange

This interchange is configured as a hybrid half partial clover/half split diamond layout. It is located east of the C/D
roadway system serving 1-264, and all ramps directly access the 1-264 mainline travel lanes. The directional ramps
exiting and entering westbound |-264 at this interchange each operate with an advisory posted speed limit of 25 mph.
The current VDOT project will reconstruct the south half of the interchange to provide new eastbound exit and
entrance ramps that provide additional capacity and address merge-weave conditions on eastbound |-264.

Under existing conditions, the directional ramps to and from westbound 1-264 have terminal intersections along
Witchduck Road located approximately 700 ft apart. Between these intersections lies a railroad line formerly owned
by the Norfolk Southern Railroad, which was purchased by the City of Virginia Beach in 2008. The rail corridor was
planned to be used for the eastward extension of The Tide LRT system into Virginia Beach until the system expansion
initiative was suspended in 2016. Given its location and intended reuse, the rail corridor constrains the range of
improvement alternatives for the westbound ramps at this interchange.

I-64/Indian River Road Interchange
This interchange is configured as a full cloverleaf layout, with loop ramps and outer connections provided in each
guadrant of the interchange. Ramps are posted with advisory speed limits as follows:
= Loop exit ramps from eastbound and westbound I-64, and westbound Indian River Road loop ramp - 25 mph
= Eastbound Indian River Road loop ramp - 20 mph
= Quter connection ramps from eastbound and westbound I-64 - 30 mph
= Quter connection from westbound Indian River Road - 20 mph
= Quter connection from eastbound Indian River Road - 35 mph
The outer connection ramp to westbound I-64 provides a two-lane departure from westbound Indian River Road,
which reduces to a single lane prior to the merge onto 1-64. All other ramps provide one travel lane. All ramp

terminals at Indian River Road provide free-flow conditions, and are configured to add or drop one travel lane along
Indian River Road.

I-64/Northampton Boulevard Interchange

This interchange has a hybrid configuration, and consists of loop, directional, and semi-directional ramps. The
interchange provides all directional movements, except for the eastbound Northampton Boulevard-to-westbound I-
64 movement. This missing movement is accommodated at the adjacent interchange along I-64 to the northwest at
Military Highway/Robin Hood Road. Conversely, that interchange does not accommodate complementary directional
movements provided at the Northampton Boulevard interchange. VDOT recently completed a project to provide the
eastbound [-64-to-westbound Northampton Boulevard movement, and increase capacity of the signalized
intersection serving the westbound |-64 exit ramp terminal.
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Ramps are posted with advisory speed limits as follows:
=  Westbound I-64 exit ramp - 35 mph
= Eastbound I-64 exit ramp - 30 mph

=  Westbound Northampton Boulevard exit ramp to westbound and eastbound I-64 - 25 mph, posted at the
diverge point for the directional ramps; it is not clear if the posting applies to one or both ramps.

= Eastbound Northampton Boulevard exit ramp - 45 mph
33 Existing Alternative Travel Modes

Pedestrian and Bicycle Facilities

I-64/1-264 Interchange - A bridge is located approximately 1,500 ft west of the 1-64/1-264 interchange to allow
pedestrians and bicyclists to cross the I-264 corridor. The grade-separated crossing is accessed by ramp approach
structures located along Hargrove Street on the south and along Chambers Street on the north. The bridge across
[-264 is a six-span structure, with a cast-in-place concrete deck on steel girders. The total structure length is
approximately 520 ft, exclusive of ramp structures. Hammerhead piers are used.

Figure 3-10: Pedestrian Bridge over 1-264, Existing Conditions (shown facing east)
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Military Highway - North of Corporate Boulevard, sidewalks are present along the west side of Military Highway, and

along the east side of the South Military Highway east frontage road. The west side sidewalk diverges from the
highway corridor and terminates in a commercial office park situated south of Curlew Drive. The east sidewalk
continues northward to Curlew Drive; from here, pedestrians are provided a sidewalk connection along the North
Military Highway frontage road to the north side of the 1-264 corridor. This sidewalk stops south of Pebble Lane and
provides no connection back to the Military Highway corridor or into the Poplar Hall neighborhood. There are no
sidewalk connections along Military Highway through the 1-264 interchange area.

A 300 ft-long segment of meandering sidewalk has been constructed along the west side of Military Highway between
Poplar Hall Drive and Hoggard Road. Marked and unsignalized crosswalks are provided at the Military
Highway/Poplar Hall Drive intersection. The meandering sidewalk terminates on the south at Hoggard Road, with no
connections east, west, or south of that point, and with no signal-controlled or marked crosswalks.

There are no bike facilities provided along Military Highway in the study area.

Newtown Road - Under existing conditions, sidewalks are present along both sides of Newtown Road north of the
Kempsville Road/Princess Anne Road intersection. The west sidewalk stops 250 ft short of Greenwich Road; the east
sidewalk stops 280 ft north of Greenwich Road. From there, pedestrians have worn a path into turf areas extending
to the north side of the interchange, up to the westbound 1-264 exit ramp. A current VDOT project to improve the
south half of the interchange will construct a new continuous sidewalk along the west side of Newtown Road
northward to the Center Drive intersection.
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The intersection with Kempsville Road/Princess Anne Road provides signalized pedestrian crosswalks on all legs of
the intersection. The north leg of the intersection at Ethan Allen Lane/Cleveland Street also has a signalized
pedestrian crossing.

There are no bicycle facilities provided along Newtown Road within the study area.

Witchduck Road - A shared-use path exists along each side of Witchduck Road south of the intersection at Greenwich
Road/Grayson Road. North of this location, a short segment of sidewalk is provided along the west side of Witchduck
Road, with no connections further north. Through the I-264 interchange, pedestrian facilities are not provided. The
current VDOT construction project to improve the south half of this interchange will provide a continuous sidewalk
along the east side of Witchduck Road between Grayson Road and the south terminus of the Witchduck Road
improvement project being undertaken by the City of Virginia Beach.

The east, west, and north legs of the intersection with Cleveland Street operate with signalized pedestrian crossings.
The city's current construction project north of 1-264 will improve pedestrian facilities and will provide more
signalized crosswalks. The south leg at Greenwich Road/Grayson Road intersection has a signalized pedestrian
crossing.

The current construction projects being undertaken by VDOT and the City of Virginia Beach along Witchduck Road
do not include new bike facilities.

Indian River Road - Within the study area, continuous sidewalks are provided along both sides of Indian River Road.
Signalized pedestrian crosswalks crossing Indian River Road are provided at the intersections with Centerville
Turnpike and Regent University Drive. Signalized crosswalks are not provided at Reon Drive. There are no bike
facilities along Indian River Road within the study area.

Northampton Boulevard - There are no sidewalks provided along Northampton Boulevard within the study area. The
only intersection along Northampton Boulevard with signalized pedestrian crossings is at Wesleyan Drive/Premium
Outlets Boulevard. An on-street bike lane is provided in each direction along Northampton Boulevard west of I-64.

Transit Service

The study area is served by Hampton Roads Transit (HRT), which operates several transit services within the study
area, described in the following sections.

Bus Service - Table 3.2 summarizes information for the bus routes that have stops within the study area.

HRT's bus Route 20 (Downtown Norfolk Transit Center to Virginia Beach Oceanfront) travels along or across
roadways within the study area, but does not have designated stops within the study area.

The majority of bus stops along public roads within the study area do not provide any user amenities such as shelters,
information kiosks, or benches.

LRT Service - The Tide is a 7.4 mile-long light rail transit system that operates a total of 11 stations. Two stations are

located in or near the study area:

= The Military Highway Park & Ride Station is located on Curlew Drive, just west of Military Highway. The park
and ride facility has a capacity of 259 spaces, and provides user amenities including a shelter, information
kiosks, fare machines, lighting, benches, and a drop-off parking lane along Curlew Drive.

= The Newtown Park & Ride Station is located at the intersection of Curlew Drive and Newtown Road. The
station is the easternmost in the system and is situated at the Norfolk-Virginia Beach city line. The park-and-
ride facility has a capacity of 260 spaces, and provides user amenities including a shelter, bike racks,
information kiosks, fare machines, lighting, and benches.
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Table 3.2: Transit Service Information

Stop Locations . . Interstate(s) . :

Route 12 Weekdays & Saturdays
South Norfolk / TCC-Virginia Along Indian River Rd. EB & WB (none) 5:48 am - 9:35 pm
Beach
Poute 15 Weekdays
oute
Along Military Hwy., stop at 4:48 am - 1:16 am
Robert Hall Blvd. / Evelyn T. Military Hwy. LRT station MBS (none) Saturdays
Butts Ave.
5:18 am - 12:45 am
Route 22
. . Along Newtown Road, stop Weekdays & Saturdays
Newtown Rd. Station /Joint | 44 Newtown Rd. LRT station | 0 & BB (none) 6:03 am - 6:56 pm
Exp. Base Little Creek
Coute 23 Weekdays
oute
Along Military Hwy., stop at 5:07 am - 1:34 am
Norfolk General / JANAF /| ysiitary Hwy. LRT station NB & 5B (none) Saturdays
Military Circle
5:07 am - 1:17 am
Route 25 Along Newtown Rd. and 6.02\Naene1k_d1§g/; am
Military Circle / TCC / Princess Anne Rd., stop at | SB/EB & WB/NB (none) ’ Saturdéys
Sentara Princess Anne Newtown Rd. LRT station 6:07 am - 1:01 am
Coute 27 Weekdays
oute
. Along Newtown Rd., stop at 5:48 am - 12:56 am
Newtown Rd. Station / Newtown Rd. LRT station NB & SB (none) Saturdays
Pleasure House Rd.
5:48 am - 1:03 am

Start/end time of routes shown, not stops within study area. Stops are sequenced along a fixed route, but each stop within study
area may not be shown on transit schedule.

Regional Bus Service - HRT operates the MAX regional express bus service, which connects commuters to
employment centers and cities across the Hampton Roads region. The following MAX routes travel along interstate
segments and ramps within the study area:
= Route 922, Greenbrier Mall Park & Ride to Gate 4 - travels along eastbound and westbound I-64 between
points north of Northampton Boulevard and south of Indian River Road, with a stop at the Indian River park-
and-ride lot in each direction.

= Route 967, Military Highway Station to Newport News Transit Center - travels along eastbound and
westbound I-64 south of Indian River Road, with a stop at the Indian River park-and-ride lot in each direction.

= Route 919, Virginia Beach to Joint Forces Staff College Norfolk / Naval Station Norfolk - travels along
eastbound and westbound 1-64 between a point north of Northampton Boulevard and |-264; and along
eastbound and westbound I-264 between I-64 and the Independence Boulevard interchange.

= Route 960, Norfolk to Virginia Beach - travels along eastbound and westbound I-264 between points west of
Military Highway and points east of Witchduck Road.

Paratransit Service - HRT offers federally-mandated paratransit service throughout the Hampton Roads region. The
service provides point-to-point transportation service through an advance reservation and scheduling program, and
serves persons with disabilities who are unable to use the fixed-route system because of their disability.
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34 Existing 2018 Traffic Data

Data Collection
Data collection activities were undertaken by the Study Team in June 2018, prior to the end of the 2017-2018 school
year, and consisted of:

= Intersection turning movement counts at 24 intersections in the study area, collected in 15-minute
increments;

= 24-hour volume and classification counts at 30 locations, including mainline 1-64 & I-264, and entrance and
exit ramps, collected for four hours in 15-minute increments during AM and PM peak periods;

= Travel time runs along 1-64, I-264 thru lanes and C/D roads, and three select ramp-to-ramp movements;
= Field observations during the identified weekday AM and PM peak periods to assess queues, traffic patterns,
driver behavior, and travel speeds.

Supplemental data from other sources were gathered and used in this IMR study, if the data were less than two-years
old at the start of this study. Count data older than two-years old were not used as a primary source, but were used
as a reference check for current counts. The supplemental data included:

= Ramp counts from [-64 HOV to HOT Conversion Feasibility Study, dated September 2016, based on traffic
volume data from 2015.

= Intersection turn movement counts for intersections along Indian River Road within the study area, provided
by the City of Virginia Beach. Data are from September 2017.

= Datafrom VDOT permanent count station located on I-64 north of Indian River Road. Data are from the days
coinciding with the traffic data collection program undertaken for this study.

= VDOT daily classification counts, 2017.

= |-64 and Northampton Boulevard Interchange, Interchange Operations Analysis Report, dated April 2016,
based on traffic volume data from 2015.

= Military Highway Continuous Flow Intersection Traffic Operations Technical Report, dated June 2014, based
on traffic volume data from 2012.

= Mainline, ramp, arterial and intersection counts from 1-264 Corridor Evaluation Study, dated July 2016, based
on traffic volume data from 2014.

= Transit ridership data for bus routes having stops within the project limits, provided by Hampton Roads
Transit for the period January 2018 to May 2018.

= Crash data for 2015 through 2017, from VDOT Tableau; as well as FR-300 reports for key locations.

Existing 2018 Peak Period Traffic Volumes

Traffic volumes for movements entering the study area were reviewed and analyzed to identify the peak periods
during weekday morning and weekday afternoon within the study area. The AM and PM peak periods were calculated
to occur from 7:00 to 9:00 AM and from 3:45 to 5:45 PM. Traffic volumes for existing 2018 conditions are illustrated
on the following pages in Figures 3-11 through 3-22, which provide data for Hour 1and Hour 2 during each peak period.

Network traffic volumes were developed for the 2018 existing conditions periods based on the data collected, as
described above. Traffic volumes were balanced for the weekday morning and weekday afternoon by following data
processing and analytical procedures described in NCHRP Report 765. Data from previous studies were also reviewed
to validate volumes within the study area.
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Figure 3-11: Traffic Volumes, Existing 2018 AM Conditions, I-64/1-264 Interchange
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Figure 3-12: Traffic Volumes, Existing 2018 AM Conditions, 1-264/Military Highway Interchange

4340 [4766] |

% 5336 [5572]

" TO BALLENTINE BLVD.

- X 2804 [2744]

1-264 EB 1-264 WB

3099 [3110] |-

‘_';

a
>
-
-]
w
=
<
&
£ FRONTAGE ROAD
& L
(8] —
SEE =
L2 | g+ 496] 387] —ow [ b 34[ 66]
QIS « 946 [1049] = S <« 1200 [1364]
JyL | Moo 117] Jy bW 5162
B MILITARY HIGHWAY -
sasapson = | 11T 69] 112] : “tr 63] 771 4| w4
- N o 20431803 B
92[ 106] v | &2 2618{23?1% S|SB 594{ 630% S| R32
:'“E 3\13 28y
:.BE I o—2
&
[a]
« o
3 2
) %
: :
I o
o

\DOT HNTB

CURLEW DR.

» 2804 [2744]

LEGEND
Xxx xxx] PEAK HOUR TRAFFIC VOLUMES

7:00-8:00 AM [8:00-9:00 AM]
TRAFFIC SIGNAL

TRAFFIC FLOW DIRECTION

NOT TO SCALE

3-10



INTERCHANGE MODIFICATION REPORT
MARCH 20, 2020 I-64 [ 1-264 PHASE Il INTERCHANGE IMPROVEMENTS

Figure 3-13: Traffic Volumes, Existing 2018 AM Conditions, I-264/Newtown Road Interchange
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