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I. Introduction/Problem Statement

The purpose of this feasibility study is to investigate short term solutions associated with
traffic congestion along US 50 (John Hanson Highway), in the vicinity of the Severn River
Bridge, located in Annapolis, Maryland. The project limits extend along US 50 from 1-97 to
MD 179 (St. Margaret’s Road), approximately 8 miles. Figures 1 and 2 show the Vicinity
Map and the Project Area Map.

The heavy traffic congestion within this section of US 50 has long been an area of concern
for the traveling public and the City of Annapolis. SHA has received numerous letters and
complaints about eastbound traffic congestion during the PM peak period. In addition, the
City of Annapolis has expressed concerns with cut through traffic as a result of congestion
along US 50. Anne Arundel County has identified improvements along US 50 (in the
vicinity of the bridge) as a top priority in their Transportation Priority Letter. This study
will include the development of preliminary concepts specifically designed to either
alleviate or reduce traffic congestion during the morning and evening peak travel periods, as
well as during peak summer travel periods across the US 50 bridge over the Severn River.
The study will also consider both short-term and long-term measures to improve traffic
operations along US 50.

I1. Existing Conditions/Observations

Within the study area, US 50 maintains three (3) through lanes eastbound and three (3)
through lanes westbound. As many as two (2) additional auxiliary lanes and/or
acceleration/deceleration lanes are periodically added and dropped adjacent to the outside
through lanes. The existing travel lanes are 12 feet wide, the median width varies from five
(5) to 28 feet, and the outside shoulder width varies from three (3) to 24 feet. The median
alternates between a standard concrete traffic barrier and a six (6) foot wide traffic barrier
from 1-97 to the MD 2/MD 450 interchange. East of the MD 2/MD 450 interchange, the
median is grass with a w-beam traffic barrier. Several of the superelevated curves are
bifurcated and bridge piers exist within the median at every overpass. The distance between
the I-97 overpass and the MD 179 (St. Margaret’s Road) overpass is approximately eight (8)
miles. Eight (8) interchanges provide access to US 50 within the study area.

Across the Severn River Bridge, US 50 has three (3) through lanes eastbound and three (3)
through lanes westbound. As illustrated in Figure 3, the lanes are 12 feet wide, the median
is five (5) feet wide with two single faced concrete traffic barriers, and the outside shoulders
are three (3) feet wide. From inside parapet wall to inside parapet wall, the bridge is 83 feet
wide. The structure supports two bridge deck slabs separated by a one (1) inch wide open
joint. The original structure was built in 1953 and was rehabilitated/widened in 1969 and
1988. The existing bridge is in good condition with a Bridge Sufficiency Rating of 83.0 and
a Deck Condition Rating of 7, based on the January 2010 inspection. The Office of
Structures estimates that the deck should last another fifteen years or more. The bridge
cannot be widened any further, however, without adding more pier footings and columns in
the river, or adding a new parallel structure immediately adjacent to the existing bridge.
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US 50 at Severn River Bridge Feasibility Study s :

Existing traffic congestion exists on US 50, particularly in the eastbound direction
approaching the Severn River Bridge during the P.M. peak hours. Volume is not the only
cause of the congestion, however. The initial traffic analyses indicated that capacity is
sufficient to accommodate the current traffic demand. It is a combination of volume,
geometric and human factors that affect traffic operations and congestion in this area.
Merging traffic from MD 70 (Rowe Blvd) does not occur at a steady rate, but rather in a
series of platoons of vehicles as they’re released from traffic signals along MD 70. In
addition, the shoulders on both sides of the highway are reduced approaching the bridge,
creating a tunneling effect immediately at the end of the merge. Just beyond the merge
point, vehicles begin to lose speed as the grade on the bridge begins to rise. The fact that all
of this generally occurs at the same location, creates much of the congestion. Once vehicles
reach the middle of the bridge, the congestion eases. Other observed activities contributing
to the congestion include queue jumping and aggressive driving both east and west of the
MD 70 interchange. In addition, it is suspected that part of the congestion is a result of
drivers that are distracted by the view across the Scenic Severn River.

I1I. Preliminary Concepts

The following preliminary concepts were developed. These concepts were examined in
detail to determine the overall congestion relief provided by each concept.

* Concept 1A. Reversible Lanes with a Moveable Barrier (Replace the existing
median barrier with a movable barrier)

* Concept 1B. Additional Eastbound Lane (Shift existing median barrier to add a
lane)

e Concept 2A-D. Reversible Lanes with a Moveable Barrier (Maintain existing
median barrier and add a movable barrier to each side)

* Concept 2E-H. Reversible Lanes without a Moveable Barrier (Maintain existing
median barrier and convert one lane to a reversible lane)

e Concept3. Collector-Distributor (CD) Road or Express Lanes

* Concept4. Lane Speed Control or Variable Speed Limits

* Concept5. Ramp Metering and Signal Timing

* Concept 6. New Severn River Bridge

The study includes an analysis of Existing (2007), Short Term (2015) and Design Year
(2030) traffic volumes. The results from this study will provide stakeholders, elected
officials, and SHA a sense of how each of the concepts may improve congestion
approaching the Severn River Bridge. It will also determine what might be necessary to
improve long term transportation and safety needs. The results from this study are
preliminary in nature, but may provide the basis for a more detailed Project Planning Study
or a Highway Design Project.

IV. Traffic Volumes/Travel Forecasts

The traffic volumes used in this study were provided by the Travel Forecasting Division and
are included in Appendix A. Traffic volumes for existing conditions were developed from
traffic counts conducted in the year 2007. Count data was collected in the months of August

Page 5
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and October to determine traffic volumes for three primary peak periods: typical AM peak
hour, typical PM peak hour, and summer Friday peak hour (3:00 PM to 4:00 PM). A
balanced network of existing volumes was generated based on the count data for each peak
period for the entire study area, extending along US 50 from 1-97 to MD 179 (St. Margaret’s
Road).

Currently, the Average Daily Traffic (ADT) crossing the Severn River Bridge is
approximately 115,000 vehicles per day. This number is projected to increase by
approximately 1.5% per year to about 160,000 vehicles per day by the year 2030. Travel
forecasts for the entire study area were developed using the travel demand model from the
Baltimore Metropolitan Council (BMC), using Round 7 land use assumptions. Forecast
volumes were projected for the future years of 2015 and 2030. Since the highest levels of
congestion occur during the PM peak period, especially in the eastbound direction, Figure 4
and Figure 5 contain diagrams that summarize the existing and design year PM peak hour
volumes throughout the corridor.

V. Traffic Analysis

Previous studies had used Highway Capacity Software (HCS) and CORSIM simulation
software to try to analyze the conditions across the Severn River Bridge. However, the HCS
outputs did not match existing conditions, and the CORSIM simulation tool did not provide
enough flexibility to accurately replicate the unique driver behavior and operational
conditions observed in the field at the base of the Severn River Bridge. Therefore, VISSIM
simulation software was chosen for use in this study. VISSIM is a more complex simulation
model that allows the user to manually modify the capacity of freeway links and better
match the conditions observed on the Severn River Bridge.

A VISSIM network of existing conditions was developed along US 50, extending from west
of I-97 to east of MD 179. The network also included segments of MD 70 (Rowe
Boulevard) and MD 2 (Governor Ritchie Highway), in order to capture the full extent of
queuing resulting from congestion on the Severn River Bridge. The geometric network was
coded with the data from the balanced traffic volume networks to develop three VISSIM
models of existing conditions — AM peak, PM peak, and summer Friday peak.

The VISSIM models of existing conditions were calibrated to match observed queue lengths
and data from travel time runs. During field visits, queue lengths were charted throughout
the peak periods for comparison with the VISSIM model outputs. Additionally, travel time
runs were conducted during the peak periods using GPS receivers to determine the average
speed profile for vehicles traveling along US 50. Parameters in the VISSIM model were
then modified to replicate driver behavior, until the model output matched observed
conditions. As shown in Figure 6, the speed profile from the calibrated VISSIM model
matches the actual speed profile recorded in the field along eastbound US 50 during the
summer Friday peak period. This demonstrates that the model has been calibrated
effectively. Ensuring proper calibration allows the design team to feel comfortable using the
VISSIM model to test the Build concepts.

The calibrated VISSIM network was used as a base, and each of the potential concepts were
coded into VISSIM. Several Measures of Effectiveness (MOE’s) were determined for each
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Build concept to compare to existing and No-Build conditions, including maximum queue
length, vehicle throughput during the peak hour, and overall system delay. The analysis
results are presented in Section VII of this report.

US 50 at Severn River Bridge Feasibility Study

It should be noted that 2030 volumes far exceed the capacity of the existing bridge, as well
as most of the preliminary concepts, with the exception of Concept 6, which provides a
parallel span. As a result, all of the analysis presented here is based on existing (2007) traffic

volume levels only.
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Figure 6: VISSIM Calibration — Speed Profile Comparison (US 50 Eastbound, Summer Friday)
VI. Safety

A crash analysis was performed for the three year period from January 1, 2005 to December
31, 2007 for US 50. The information reviewed included summaries of crash types and
severities throughout the project area, as well as the crash rates per 100 million vehicle miles
of travel versus the comparable weighted statewide rates for all similarly designed state
maintained highways. The study corridor was divided into three segments. Crash rates for
individual segments are summarized in Table 1.
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TABLE 1: Crash Rate Summary
3-year Average Total
Crash Rate

Statewide Average Total Crash

Roadway (per 100 million Rate for Similar Roadways
vehicle miles) (per 100 million vehicle miles)
US 50
(From I-97 Interchange to MD 70 19.9 473
Interchange)
US 50
(MD 70 Interchange to MD 2/450 18.7 47.3
Interchange)
US 50
(From MD 2/450 Interchange to MD 30.3 47.3
179 Interchange)

The segment of US 50 between the 1-97 and MD 70 interchanges is approximately 3% miles
long. As shown in the table above, the weighted crash rate for this segment is less than the
statewide average crash rate for similar roadways. There were a total of 88 crashes over the
three year study period. Of these crashes, one was a fatal collision, 19 resulted in injuries,
and 68 resulted in property damage only. Most collisions occurred during the day and on a
dry pavement. The predominant collision type was rear end with 47 occurrences followed
by fixed object and sideswipe collisions with 16 and 14 occurrences, respectively. No crash
type had a rate that was higher than the statewide average. Failure to give full time and
attention was cited as the probable cause for most of the collisions. Almost two-thirds of the
collisions involved vehicles traveling in the eastbound direction.

The segment of US 50 between the MD 70 and MD 2/MD 450 interchanges is 1.9 miles
long. As shown in the table above, the weighted crash rate for this segment is less than the
statewide average crash rate for similar roadways. There were a total of 51 crashes over the
three year study period. Of these crashes, 19 resulted in injuries and 32 resulted in property
damage only. None of the crashes resulted in a fatality. Most collisions occurred during the
day and on a dry pavement. The predominant collision type was rear end with 26
occurrences followed by other and fixed object collisions with 10 and 8 occurrences,
respectively. All crash types except those classified as ‘other’ had a rate that was lower than
the statewide average. The probable cause for most collisions was unknown. Failure to give
full time and attention was cited as the probable cause for most of the remaining collisions.
More than half of the collisions involved vehicles traveling in the eastbound direction.

The segment of US 50 between the MD 2/MD 450 and MD 179 interchanges is
approximately 2'% miles long. As shown in the table above, the weighted crash rate for this
segment is less than the statewide average crash rate for similar roadways. There were a
total of 72 crashes over the three year study period. Of these crashes, 22 resulted in injuries
and 50 resulted in property damage only. None of the crashes resulted in a fatality. Most
collisions occurred during the day and on a dry pavement. The predominant collision type
was fixed object with 25 occurrences followed by rear end and sideswipe collisions with 20
and 12 occurrences, respectively. All crash types except those classified as ‘other’ had a
rate that was lower than the statewide average. Failure to give full time and attention was
cited as the probable cause for most of the collisions. More than half of the collisions
involved vehicles traveling in the westbound direction.
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VII. Operational Analysis Results of Preliminary Concepts

In an effort to relieve congestion within the project area, six (6) concepts were considered.
Only three of them, however, have a measurable impact on traffic operations across the
Severn River Bridge. As described later in this section, Concepts 1A, 1B and 2 result in an
increase in the number of travel lanes in the peak direction. Concept 2, however, also results
in a decrease in the number of travel lanes in the off-peak direction. All of them include
narrower travel lanes.

Tables 2, 3 and 4 show a comparison of the analyses results for Concept 1A, 1B and 2
versus existing geometric conditions. Table 2 illustrates the maximum queues, Table 3
provides a comparison of system delay and throughput across the Severn River Bridge,
while Table 4 identifies the User Cost Benefits. Figure 7 illustrates the existing peak hour
volumes across the bridge.

TABLE 2: Queuing Across Severn River Bridge (2007 Volumes)

US 50 EB US 50 WB MD 2 SB
Scenario Peak Period
(Miles) (Miles) (Miles)
Summer 3.0 None None
Existing AM None L5 1.5
PM 2.5 None None
Summer None None None
Concept 1A AM None None None
PM None None None
Summer None None None
Concept 1B AM None 2.0 1.5
PM None None None
Summer None 2.0 1.5
Concept 2 AM None None None
PM None 0.5 1.3
Better than Existing

Worse than Existing

As shown in Table 2, eastbound US 50 queues are the same as or better than existing
under each of the 3 concepts. Westbound US 50 queues are the same as or better than
existing except for the AM peak hour under Concept 1B and the Summer and PM peak
hours under Concept 2. This is a result of the reduced lane width under Concept 1B and
the reduction of one westbound travel lane under Concept 2. Southbound MD 2 queuing
is the same as or better than existing, except under Concept 2 during the Summer and
PM peak hours. This is due to the westbound queues across the bridge that spill back
and impact MD 2 traffic.
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TABLE 3: System Delay / Throughput Across Severn River Bridge (2007 Volumes)

. . Delay Throughput
Seenario Peak Feriod (Veh-Hours) US 50 EB US 50 WB
Summer 1091 4701 4042
Existing AM 962 2952 5011
PM 1119 4718 3282
Summer 371 5402 4042
Concept 1A AM 529 2956 5843
PM 352 5450 3282
Summer 361 5402 4042
Concept 1B AM 1198 2955 4570
PM 346 5448 3283
Summer 1358 5433 3018
Concept 2 AM 514 2952 5720
PM 677 5402 3131
Better than Existing
Worse than Existing

As shown in Table 3, overall delay is improved under each of the 3 concepts except for
the AM peak hour under Concept 1B and the Summer peak hour under Concept 2.
Eastbound throughput is the same as or better than existing under all three concepts.
Westbound throughput, however, is generally the same as or slightly worse under
concepts 1B and 2 due to the reduced lane widths under both concepts and the reduction
of one westbound lane during the PM peak hour under Concept 2.

TABLE 4: User Costs (2007 Volumes)

Scenario Annual User Cost Change ($M) % Change
(M)

Existing $8 - -
Concept 1A $0 -$8M -100%
Concept 1B $3.5M -$4.5M -56.3%

Concept 2 $7M -$1M -12.5%

As illustrated in Table 4, Concept 1A is shown to reduce the Annual User Costs from $8
Million to $0. The additional lane that’s added in the peak direction during both peak
hours is projected to eliminate congestion approaching the bridge. In actual practice,
however, it is likely that users will still experience some delay as a result of the merging,
diverging and weaving that will continue to exist throughout the corridor. Under
Concept 1B, the Annual User Costs are reduced eastbound, but increase slightly
westbound due to the reduced lane width. Under Concept 2, the Annual User Costs are
reduced in the peak direction, but increase significantly in the off-peak direction due to
the elimination of one lane.
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The following describes each concept.

* Concept 1, Option A — Reversible Lane with Moveable Barrier (Replace the
existing median barrier with a movable barrier): This will remove the existing
concrete median traffic barrier between the Ridgely Avenue overpass and the MD 2/MD
450 interchange; a total length of approximately 1'% miles. As illustrated in Figure 8, US
50 will be re-striped to provide seven (7) through lanes. By removing the concrete
median traffic barrier on the Severn River Bridge, the one (1) inch open joint will be
exposed to traffic. Therefore, a seven (7) foot wide portion of the deck will need to be
replaced. Existing cross slopes and drainage patterns can be maintained since water will
be able to flow under the moveable barrier sections. At the bridge approaches, the
median will be reconstructed with traffic bearing full depth hot mix asphalt (HMA)
pavement and a single run of moveable barrier will be positioned to allow for four (4)
through lanes in the peak direction while maintaining three (3) through lanes in the non-
peak direction. All lanes will be narrowed to 11 feet. A single barrier transfer machine
will manage the reversible lane by moving the barrier twice a day; once prior to the
A.M. peak period and once prior to the P.M. peak period. Traffic will be able to enter
and exit the reversible lane at any point along its length. Overhead lane use signals and
variable message signs will be used to manage traffic and warn drivers prior to the end
of the reversible lane.

The geometric changes associated with these options were coded into the VISSIM
simulation model to determine the anticipated operational improvements. The results of
the VISSIM analysis indicate that this concept would be projected to virtually eliminate
queuing during all peak hours studied (AM peak, PM peak, summer Friday peak) using
current volume levels. This option is projected to significantly decrease the overall
system delay and increase the vehicle throughput of the system. . The cost for this
concept is between $21 and $25 million plus $205,000 in annual operating &
maintenance costs.

* Concept 1, Option B — Additional Eastbound Lane (Shift existing median barrier to
add a lane): Option B is similar to Option A in that the existing median barrier will be
removed between the Ridgely Avenue overpass and the MD 2/MD 450 interchange, and
US 50 will be re-striped to provide seven (7) through lanes. Similarly, a seven (7) foot
wide portion of the deck will need to be replaced. Instead of a moveable barrier,
however, a new permanent concrete median traffic barrier will be constructed to provide
four (4) through lanes in the eastbound direction and three (3) through lanes in the
westbound direction at all times. Drainage modifications will be required for the bridge,
because the permanent barrier will no longer be located at the high point of the bridge
cross section. The project team believes it can address this issue while maintaining the
existing cross slopes. Water will drain to the south side of the new barrier, collected by
a series of scuppers and piped to the existing drainage system under the structure.
Concept 1, Option B is illustrated in Figure 9.
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The results of the VISSIM analysis indicate that Concept 1, Option B would be projected
to provide similar benefits as Concept 1, Option A during the PM peak period and the
summer Friday peak period. However, during the AM peak period, when westbound is
the peak direction of travel, this option does not provide any benefits to the system. In
fact, total vehicle delay and queue lengths are projected to increase compared to existing
conditions during the AM peak hour. This increase occurs because the westbound lane
and shoulder width have to be narrowed to accommodate the additional eastbound lane.
This operational difference needs to be weighed against the cost savings of reducing
capital costs and eliminating annual operating and maintenance cost of the moveable
barrier system required under Option A. The cost for Concept 1, Option B is between
$16 and $19 million. There are no annual operating and maintenance costs because
there is no moveable barrier system.

* Concept 2, Options A through D — Reversible Lane with Moveable Barrier
(Maintain existing median barrier and add a movable barrier to each side): This
concept will maintain the existing concrete median traffic barrier except in transition
areas where traffic will shift from one side of the median barrier to the other. The
median pavement will need to be reconstructed in these transition areas with traffic
bearing full depth HMA pavement. Two runs of moveable barrier will be placed
adjacent to the existing concrete median traffic barrier; one run on the eastbound side
and one run on the westbound side. Two barrier transfer machines will manage the
reversible lanes by moving each barrier twice a day; once just prior to and once just after
the A.M. peak period on the westbound side as well as once just prior to and once just
after the P.M. peak period on the eastbound side. During off peak hours, three (3)
through lanes will be maintained in both directions. During the peak hours, the peak
direction will have four (4) through lanes and the non-peak direction will only have two
(2) through lanes. To accommodate the space needed for the moveable barriers across
the Severn River Bridge, the bridge’s shoulders will be narrowed to 1 foot and the outer
most lanes will be narrowed to 11 feet wide. This is illustrated in Figure 10. Traffic will
only be able to enter and exit the reversible fourth lane at the transition areas located at
the beginning and end of each reversible lane option. In order for traffic to safely cross
from one side of the existing median barrier to the other, the required 2000 foot long
transition areas are proposed within long tangent sections. The following options were
considered as the limits of the reversible lanes:

0 Option A — 600 feet east of the Weems Creek Bridge to 2,100 feet west of
the Bay Dale Drive Overpass (3.0 miles)

0 Option B — 1,500 feet east of the I-97 Overpass to 600 feet west of the MD
179 (St. Margaret’s Road) Overpass (7.4 miles)

0 Option C - 600 feet east of the Weems Creek Bridge to 600 feet west of the
MD 179 (St. Margaret’s Road) Overpass (4.8 miles).

0 Option D — 1,500 feet east of the I-97 Overpass to 2,100 feet west of the Bay
Dale Drive Overpass (5.6 miles)

Page 18



::_::::‘%

TYPICAL SECTION - SEVERN RIVER BRIDGE

A.M. PEAK HOURS

TYPICAL SECTION - SEVERN RIVER BRIDGE

P.M. PEAK HOURS

LEGEND US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY
A EXISTING CONCRETE BARRIER CONCEPT 2 ———

sm perarTMenT oF TRansporTaTion | FIGURE 10
§ PROPOSED MOVEABLE BARRIER

STATE HIGHWAY ADMINISTRATION
PROJECT MANAGEMENT DIVISION

MAY 2010




US 50 at Severn River Bridge Feasibility Study s :

The results of the VISSIM analysis indicated that Concept 2 would be projected to
provide similar benefits as Concept 1, Option A in the peak direction of travel (i.e.,
westbound during the AM peak, and eastbound during the PM peak and summer Friday
peak). However, because this option eliminates one lane in the off-peak direction, the
model results indicate that it would cause congestion and queuing in the off-peak
direction. This is particularly evident during the summer Friday peak period, in which
the traffic volumes are more evenly split between eastbound and westbound (57%
eastbound, 43% westbound) across the Severn River Bridge. As a result, the model
projects significant delays for westbound traffic, and the overall system delay during the
summer Friday peak period under Concept 2 is actually higher than under existing
conditions.

It should be noted that the optimum benefits in the peak direction under Concept 2 were
achieved in the model using the shortest of the 4 options (Option A). There are several
drawbacks to the longer options, including increased cost and less potential utilization of
the reversible lane. Only vehicles traveling all the way through can use the reversible
lane under Concept 2 since there are no opportunities to enter or exit the reversible lane
except at each end. However, these other options could be considered if there are
geometric or environmental constraints for Option A. The cost for Concept 2 is between
$47 and $144 million plus between $540,000 and $1.4 million in annual operating &
maintenance costs, depending on which option is selected.

* Concept 2, Options E through H — Reversible Lane without Moveable Barrier
(Maintain existing median barrier and convert one lane to a reversible lane): These
Options are similar to Options A through D, except that moveable barriers are not used.
Instead, traffic is shifted to use one lane of traffic on the opposite side of the existing
median barrier. Overhead lane use signals and variable message signs will be used to
manage traffic. The traffic operations of Concept 2, Options E through H would be
similar to Concept 2, Options A through D. Therefore, these options were not modeled
separately.

« Concept 3, Option A — CD Road / Express Lanes: This Option will extend the
eastbound CD Road at 1-97 from its current terminus prior to the MD 665 (Aris Allen
Boulevard) interchange to the MD 70 (Rowe Blvd) interchange, providing local access
to MD 665, MD 450, MD 2 and MD 70. It will effectively split through trips from local
trips, keeping local trips out of the recurring congestion approaching the Severn River
Bridge. As illustrated in Figure 11, the CD Road will be separated from the mainline by
a concrete median traffic barrier since a painted buffer will be ineffective during periods
of heavy congestion. In order to evaluate impacts, Figure 12 illustrates year 2030
volumes and the number of lanes required to accommodate the demand. Since the CD
Road volumes exceed the mainline volumes, this Option will function more as an
Express Lane/Local Lane system rather than a CD Road. In order to accommodate the
traffic split, an additional eastbound travel lane, along with the space required for the
traffic barrier and associated shoulders, is required. As a result, acquisition of additional
right of way will be necessary, full depth HMA roadway widening will have to occur
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and 6 bridges will be impacted (4 on US 50 need to be widened and 2 over US 50 need
to be lengthened).

Vehicles from I-97 are precluded from entering the Express Lanes under this option. It
should be noted that while Concept 3 results in an overall system benefit, especially by
accommodating local access, it would have no impact on the cause of the congestion at
the Severn River Bridge. The cost for Concept 3 is between $144 and $193 million, not
including right-of-way.

* Concept 3, Option B — CD Road / Express Lanes: Option B is similar to Option A in
that it will extend the eastbound CD Road at I-97 from the MD 665 interchange to the
MD 70 interchange and provide local access to MD 665, MD 450, MD 2 and MD 70. It
will also result in similar right of way acquisitions, full depth HMA roadway widening
and impacts to existing bridges. However, instead of separating the traffic from the US
50 mainline for the CD Road’s entire length between 1-97 and MD 70, a slip ramp will
be provided to allow traffic from I-97 an opportunity to enter the Express Lanes. The
slip ramp will be a single lane and will be located in the vicinity of the MD 665
interchange.

* Concept 4 — Lane Speed Control / Variable Speed Limit: Lane Speed Control (LSC)
or in other words varying speed limits by lane is a concept that is new in the United
States. In fact, there are no known examples of such a system in the country. LSC
systems are in use in Europe, however, these systems require strict adherence to posted
speed limits to be effective.

The concept of a Variable Speed Limit (VSL) system is similar to the concept of a LSC
system. VSL’s are identified by the Federal Highway Administration (FHWA) as a
speed management technique. VSL systems use sensors to monitor prevailing traffic
and weather conditions, and post appropriate enforceable speed limits on dynamic
message signs. FHWA proposes this technique of speed management with applications
in areas such as work zones, congestion management, incident management, weather
advisory and motorist warning systems. The equipment necessary to implement a VSL
system include portable changeable message signs, variable speed limit signs, vehicle
detectors, CCTV cameras, static signs, a communications network, equipment in the
operations center and appropriate software. The initial cost of a VSL system varies
between one and two and a half million dollars for hardware and software procurement,
installation, and maintenance over a two year period. A VSL system is currently being
tested on the Woodrow Wilson Bridge construction project by the Maryland State
Highway Administration and the Virginia Department of Transportation at the Telegraph
Road interchange project. Several other states such as New Jersey, Delaware and
Missouri use VSL systems on a permanent basis in various application areas and for
various purposes.

The theory associated with this concept is that if you reduce the speed of the vehicles as
they approach a known area of congestion, thus reducing the differential between
upstream and downstream travel speeds, there will be a reduction in sudden braking, a
reduced potential for rear end collisions, shorter overall queues and shorter travel times.
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However, since the VISSIM model is calibrated against existing conditions, applying
variable speed limits in the VISSIM model resulted in a negligible effect on queue
length. In the model, queues formed at the same location, with the same magnitude,
regardless of the approach speed.

As a real-world application, however, this concept could have some benefit. It should be
considered on a trial basis before implementing a more-costly concept. The system was
recently used during construction on the Woodrow Wilson Bridge project with some
success.

* Concept 5 — Ramp Metering / Signal Timing: One component that contributes to the
queuing at the Severn River Bridge is the merge from MD 70 (Rowe Boulevard) to
eastbound US 50. This concept examines the potential operational changes to mitigate
the impacts of this merge. Ramp metering was considered at this on-ramp to try to
eliminate the platooning effect on the ramp that appeared to be contributing to the
congestion, based on field observations. The project team also tried modifying the
signal timing along MD 70 to reduce the platooning effect for vehicles accessing
eastbound US 50.

The results of the VISSIM analysis indicated that providing ramp metering on the ramp
from MD 70 to eastbound US 50 would not reduce the existing queues at the Severn
River Bridge. The model showed that ramp metering would introduce congestion on the
ramp itself and on MD 70, in addition to the congestion on mainline US 50. Similarly,
modifying the signal timing and phasing along MD 70 had no effect on the US 50
queues.

* Concept 6 — New Severn River Bridge: This concept considers the construction of a
new span over the Severn River that would be constructed parallel and adjacent to the
north side of the existing bridge. The new span would need to accommodate at least five
(5) lanes of traffic with 10 foot shoulders for westbound US 50. For estimating
purposes, however, we have assumed a 6 lane bridge to match the typical section across
the existing bridge. The existing bridge would remain in place, but would be modified
to accommodate eastbound US 50. New and reconstructed roadway, approaching each
end of the bridge, would be required as well as the reconfiguration and reconstruction of
both the MD 70 (Rowe Boulevard) and MD 2/MD 450 interchanges. A significant
amount of right-of-way acquisition would be required.

Concepts 1 through 5 are primarily short-term improvements. The analysis results
presented in this section showed that these short-term improvements could improve
existing operations at the Severn River Bridge based on current (year 2007) volume
levels. However, none of the previous concepts studied would be able to sustain
acceptable levels of service (LOS) as traffic grows along US 50 approaching the future
study year of 2030 (or even 2015). The ultimate long term solution for this area is a new
bridge with additional capacity. The cost for Concept 6 is between $483 and $590
million, which does not include right-of-way.
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VIII. Quickchange Moveable Barrier / Barrier Transfer Machine

As illustrated in Figure 13, the two types of moveable barriers available are an 18 inch wide
Concrete Reactive Tension System and a 13 inch wide Steel Reactive Tension System. The
main differences between the two types are width and cost. The current cost of the Steel
System is approximately three times higher than the Concrete System. When impacted by
an errant vehicle, both types of barrier exhibit similar low deflection characteristics, which
are largely dependent upon the vehicle’s weight, speed, and angle of impact. The standard
barrier section has a length of 39 inches, but variable length barriers are available for both
types. Variable length barriers can be applied to account for variations in run lengths around
horizontal curves.

130" (35mn—
Concrete Reactive Tension System E i

« Heavily reinforced concrete barrier
sections with Reactive Tension elements to

reduce deflection while providing a narrow
profile.

« Outstanding performance for locations
where low deflection is required.

DT
39" (am)

Steel Reactive Tension System
« High strength steel structure filled with 5 )

concrete and Reactive Tension elements
resulting in the narrowest profile and low
deflection.

« Ideal for locations where low deflection is
required and minimum lane width exists. —— |
L—zd'mlcmm—-‘

:

L]
___E__ — .E_

38"} )

FIGURE 13: Types of Moveable Barrier

The moveable barrier is positioned by a Barrier Transfer Machine, shown in Figure 14. The
machine can hydraulically transfer a moveable barrier at speeds of up to 10 miles per hour.
When not transferring the barrier, the machine has a maximum travel speed of
approximately 20 miles per hour. The machine is typically nine and a half (9%) feet wide
and can laterally transfer the moveable barrier up to 26 feet. To ensure the barrier is
positioned consistently during each transfer, a small computer strip can be embedded into
the pavement to automate the barrier transfer process. A machine operator will ride with the
machine to manage the transfer. Additional assistance will be required to transport the
operator to and from the machine(s) just before and after the daily scheduled transfers.

The Barrier Transfer Machine is powered by a 400 horsepower diesel engine. The capacity
of the machine’s fuel tank is 120 gallons consumed at a rate of approximately 6 gallons per
hour. To assist refueling efforts, a storage tank can be placed on-site. An existing system
operating in Boston has a storage tank with a capacity of 1,000 gallons. Table 5 details the
anticipated fuel consumption of each moveable barrier option.
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TABLE 5: Anticipated Fuel Consumption

Transfer Fuel Consumed Minimum Refueling

Concept Option Length Frequenc
. ‘ (mil:s) CATD A E) (reﬁl(}s/yea)ll‘)
1 A 1.6 500 5
2 A 3.0 1,875 18
2 B 7.4 4,620 46
2 C 4.8 3,000 28
2 D 5.6 3,495 34

FIGURE 14: Barrier Transfer Machine

IX. Environmental Overview

Community Resources

John Hanson Highway (US 50) is a major east/west transportation corridor in Anne Arundel
County, Maryland. US 50 connects with the following regional arterial roadways in the
vicinity of the Severn River Bridge: I-97, MD 886, MD 178, MD 450, MD 70, MD 2, MD
848, and MD 179. These roadways predominately provide access to all areas of Anne
Arundel County (County) including the City of Annapolis. Additionally, US 50 is the major
access route from Central Maryland to the Eastern Shore, which has numerous recreational
locations including Ocean City. Therefore, the corridor experiences high volumes of rush
hour and seasonal traffic.
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The city limit of Annapolis is immediately south of the US 50 corridor west of the Severn
River. Current development within the study area predominantly includes suburban housing
and regional commercial centers. Shoreline communities and water recreational facilities
associated with the Severn River is located in the middle of the study area. Land uses within
the study area predominately include retail and single family dwellings. Industrial,
transportation, natural open space, office, townhouse, multiple family dwelling, and
government/institutional uses are also present. The study area falls under the Anne Arundel
County 1997 General Development Plan (GDP) which divides the County in to 16 Small
Planning Areas (SPA). The study area spans three of these SPAs. Future land use would
include 10 commercial sites, one minor residential subdivision, one major commercial
development, one major residential development, and one major federal development that
are currently in various stages of planning and development. The SPAs focus notable
attention on the following improvements to the US 50 corridor:

* Transportation Demand Management measures, as well as new construction to

mitigate traffic impact;

* Noise mitigation;

* Aesthetic improvements; and

* Improved signage.

The proposed transportation improvements are consistent with the GDP.

There are three community facilities within the study area, as follows:
* The Baltimore and Annapolis Trail Park,
e Broadneck United Methodist Church, and
*  West Annapolis Fire Department.

The oftf-road portion of the Baltimore and Annapolis Trail Park has a terminus located north
of the US 50/MD 450 intersection. The Baltimore and Annapolis Trail continues south as an
on-road biking lane underneath US 50. There is a parking area south of US 50 off of MD
450 designated for trail users. The Baltimore and Annapolis Trail Park can be accessed by
bike or foot from the parking area via Boulters Way. The Broadneck United Methodist
Church is located near the US 50/Cape St. Claire Road interchange at the eastern terminus
of the project. The West Annapolis Fire Department is located off of Jennifer Road, west of
the US 50/MD 70 interchange.

Based on an initial review of U.S. Census 2000 data, seven of the 16 block groups that abut
or intersect the study area could be considered environmental justice populations due to their
minority and low-income population percentages. Further research of the socioeconomic
resources and characteristics will be conducted during the project planning phase to ensure
that these communities are aware of this project and to ensure that this project does not
disproportionately or adversely affect any environmental justice populations.

Cultural Resources

The study area contains archeological sites, historic structures listed in the Maryland
Inventory of Historic Properties (MIHP), and historic structures that are potentially eligible
for and listed on the National Register of Historic Places (NRHP). Maryland Historic Trust
(MHT) records indicate that 12 archeological sites are located within the study area or its
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immediate vicinity. One site is eligible for the NRHP. Determinations of eligibility for the
NRHP have not been made have been made for the other sites.

The MIHP lists 15 properties within the study area or its immediate vicinity. Properties on
this list include those that are listed or eligible for listing on the NRHP, were found
ineligible for listing, or have not received a determination of eligibility. One property in the
study area, Howard’s Inheritance (AN-136), is listed on the NRHP, and two are eligible for
listing — Bridge 2081, Weems Creek Bridge (AN765) and the Annapolis Water Company
(AN932). Six properties have been found ineligible for listing on the NRHP. The remaining
six properties have not received a determination of eligibility for listing on the NRHP from
MHT.

Not all portions of the study area have been surveyed. These unsurveyed portions may
contain archeological sites and historic structures that are eligible for listing on the MIHP or
the NRHP.

Natural Resources

The study area is in the Lower Severn River watershed that ultimately drains into the
Chesapeake Bay. The Severn River, which bisects the study area, is tidal and located in the
Western Coastal Plain physiographic province. The study area crosses several major streams
and minor tributaries. From west to east, the study area crosses the following waterways: a)
a tributary of Broad Creek near the western end of the study area, b) Weems Creek east of
the MD 2 interchange, ¢) an unnamed tributary of Severn River just west of the Severn
River Bridge, d) Severn River, ¢) Mill Creek east of the MD 648 interchange, and f)
tributary to Whitehall Creek that crosses the study area in several locations west of the MD
179 interchange. US 50 bisects the 100-year floodplain in five areas. The tributary of Broad
Creek has a Use I water designation (water contact recreation and protection of aquatic life).
All other streams and rivers in the study area have a Use Il water designation (shell fish
harvesting). The Severn River is a designated State Wild and Scenic River. According the
Maryland Department of Natural Resources (DNR) Environmental Review Unit, the
perennial portions of the creeks and rivers in this area support spawning anadromous fish
including white perch and yellow perch. The portion of the Severn River within the study
area supports or is within 500 yards of areas of natural oyster bars.

The National Wetlands Inventory for Anne Arundel County, Maryland identifies multiple
wetlands within the study area. The wetlands are generally located in close proximity to the
streams and tributaries within the study area, in addition to a small wetland located just
northeast of the MD 450 interchange. There are no wetlands of special state concern within
the study area.

Portions of the study area are located within the Chesapeake Bay Critical Area, which is
managed by the Critical Area Commission (CAC). The CAC designated three categories of
land development within the Critical Area: Intense Development Area (IDA), Limited
Development Area (LDA), and Resource Conservation Area (RCA). The study area passes
through IDA, RCA, and LDA land. The Critical Area Act also establishes a 100-foot buffer
of natural vegetation that extends 100 feet landward from the mean high water line of tidal
waters or the edge of tidal wetlands and tributary streams. Within the study area, the Critical
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Area buffer along the shoreline is classified as “buffer exempt.” Also, the study area is
located within Maryland’s Coastal Zone.

There are no Sensitive Species Project Review Areas or Wildlife Management Areas in the
study area. Only small areas of forest cover exist in the study area. The Baltimore Annapolis
Trail is designated by DNR as a Greenway.

Smart Growth Initiatives require the state to direct its growth-related programs and funding
to support locally designated growth areas. These designated growth areas, or Priority
Funding Areas (PFAs), generally include established towns and communities, as well as
existing/proposed commercial areas and industrial sites. The study area west of Severn River
Bridge is entirely located within a PFA. East of the bridge, the study area is predominately
outside of PFAs.

A copy of the Environmental Feasibility Study is included in Appendix B
X. Public Involvement

On December 16, 2009, the State Highway Administration hosted a Public Open House at
Anne Arundel Community College to present the study and concepts being considered to the
community. In addition to members of the Project Team, there were 91 other attendees.
Representatives from County Executive Leopold’s Office, the Anne Arundel Fire and Police
Departments, the Greater Severna Park Council and the Capital Newspaper were also in
attendance. The purpose of this meeting was to provide information on the Feasibility Study
and to solicit feedback from citizens and elected officials.

The team received 57 comments cards on-site and one comment via e-mail. The following is
a summary of concerns expressed at the open house.

General Comments:

* Views were mixed on the movable barrier. Some attendees liked the flexibility the
reversible lane provided to adapt to different traffic situations. There were concerns
regarding the operations of the movable barrier (potential breakdowns, daily
maintenance and associated costs, etc)

* There were comments that SHA should address the long term issues with the bridge
rather than band-aid solutions. Long term solutions are not currently addressed in the
concepts.

e The Mill Creek and Sturbridge communities would like to consider sound barriers
when developing the concepts. Representatives from this community wanted to
know why they were not included when the other sound barriers were constructed.

e Others were concerned about trucks encroaching into their lanes as they travel
around the curve on the east side of the bridge. It was suggested that a visual barrier
be added to solve the rubbernecking across the bridge. This suggestion was included
in a written letter/article.

e Several people had general maintenance questions about debris, drainage,
landscaping, etc.
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* A citizen was concerned that this project would not be needed if there was some
regulation of housing developments based on job creation.

Traffic:

* A few citizens commented that they did not agree with the traffic data and delay
numbers shown in the table. They expressed that their delays are worse than what
was shown. SHA noted that delays would be increased if there was an incident, bad
weather, or particularly heavy traffic in a given day.

* Numerous people asked about the impact construction will have on traffic.

e It was suggested that SHA should consider the effect of narrowing the lanes on the
bridge to truck traffic in their analysis since there are many trucks crossing the
bridge.

* There was interest in viewing the VISSIM animation by the public and there were
requests to have a video be put on the webpage.

* It was asked whether relieving congestion within the project limit would just push it
somewhere else downstream.

* Many individuals suggested short-term improvements, primarily to improve the
merge conditions approaching the bridge and to eliminate "queue jumping"
behaviors.

Concepts Being Considered:

e Concepts 1A and IB were generally preferred over the others with Concepts 1A
getting the most feedback of the two.

* Several people did not think Concept 4 would work without aggressive enforcement,
similar to what they do in Europe. Some people suggested using Concept 4 in
conjunction with other concepts or as a trial before constructing another concept.

* Many people supported Concept 1A, because it had the greatest operational benefit
for all directions. However, there were some compelling arguments for Concept 1B
which included:

0 Having the EB lane add at Rowe Blvd and drop at Richie Highway. They
were not sure that enough vehicles would voluntarily move into the extra lane
under Concept 1 A. They also had concerns regarding the merge from 4 lanes
to 3 lanes under Concept 1 A.

0 It was noted that the duration of the AM peak congestion is typically shorter
than the PM peak congestion. They indicated that the AM congestion
generally cleared within a half hour, while the PM and summer congestion
can last for hours. Based on this, they did not see the need to improve
westbound conditions and supported Concept 1B.

e There was some support for Concept 6 (new bridge). They understood that this
concept should be dropped as a short-term solution, but wanted to be sure that it was
still considered in the future because it is the only concept that addresses long-term
needs.
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Suggestions included:

* Eliminate the long two-lane weave section between Solomon's Island Road and
Rowe Boulevard. This section is primarily used only to "queue jump." Convert to a
shorter merge at Solomon's Island Road, followed by a shorter diverge to Rowe
Blvd.

e Shorten the merge from Rowe Blvd. This would force vehicles to merge in advance
of the bridge, instead of having the merge right at the base of the bridge. It would
also reduce "queue jump" maneuvers at this location.

* [t was suggested that the exit lane at Rowe Blvd be restriped to reduce the number of
lanes.

e The comment was made that the increase in merge lanes from Rowe Blvd. to the
base of Severn Bridge has been the major culprit for the traffic jams.

* The comment was made that narrow lanes on bridge, and lack of shoulders causes
the reduction in speed (braking), which in turn causes the beginning of the traffic
congestion experienced along Route 50.

» It was suggested that speed limits along US 50 and Rowe Blvd. be reduced.

A copy of the Project Newsletter, along with copies of the comments cards received, are
provided in Appendix C.

XI. Concepts Retained & Dropped

Following the public meeting, the project team met and reduced the number of Concepts
under consideration. Concepts retained were 1A, 1B, 2 and 4. Table 6 was developed to
summarize the operational benefits of each of the Concepts to be retained.

TABLE 6: Operation Benefits Summar
Benefit Concept 1A Concept 1B Concept 2 Concept 4

Improves peak period operations in the -
eastbound direction toward the Bay Bridge Yes Yes Yes Minimal
Improves peak period operations in the %

westbound direction toward 1-97 Yes No Yes No
Mamt;uns good operations in the off-peak Yes Yes No Yes
direction

Reduces qverall system delay during Yes Ves No Minimal
Summer Friday peak period

0 Concept 1B makes peak period operations slightly worse in the WB direction.

After a more detailed analysis of each concept, advantages and disadvantages were
developed so that SHA could identify which concepts address the problem statement,
determine which concepts should be retained, and which concepts should be dropped from
further consideration. The following lists the advantages and disadvantages of each concept.

Concept 1A (Reversible Lanes with a Moveable Barrier / Replace the existing median
barrier with a movable barrier) - Retained

This concept has been retained due to the elimination of congestion during all peak periods.

Page 31



US 50 at Severn River Bridge Feasibility Study

* Advantages

Projected to virtually eliminate congestion at the Severn River Bridge for all
peak periods (including Summer) in the near term

This concept was generally well received by the stakeholders

Existing drainage patterns can be maintained.

* Disadvantages

Requires that a portion of the deck across the bridge to be replaced

Requires that the median be reconstructed

Requires a moveable barrier transfer machine and all associated operating and
maintenance costs

Does not accommodate design year volumes (Projected to exceed capacity in the
year 2018)

Slight reduction in capacity in the non-peak direction due to reduced lane and
shoulder widths

Overhead sign structures need to be replaced with cantilever sign structures

Need to get the barrier transfer machine operator to and from the transfer
machine, which is stored in the median.

Concept 1B (Additional Eastbound Lane / Shift existing median barrier to add a lane) -

Retained

This concept was retained due to the elimination of congestion during the PM and Friday
PM peak periods and the benefits of providing a continuous lane between Rowe Blvd. and
MD 2/MD 450.

e Advantages

Projected to virtually eliminate congestion in the eastbound direction at the
Severn River Bridge for all peak periods (including Summer) in the near term
Eliminates the eastbound merge at Rowe Boulevard

Does not require a moveable barrier transfer machine or any of the associated
operating and maintenance costs

This concept was generally well received by the stakeholders.

* Disadvantages

Requires that a portion of the deck across the bridge to be replaced

Drainage modifications will be required for the bridge. A series of scuppers will
need to be installed as part of the new barrier and piped to the existing drainage
system under the structure

Requires that the median be reconstructed

Does not eliminate or improve the queue in the westbound direction

Slight reduction in capacity in the westbound direction due to reduced lane and
shoulder widths (Westbound volumes currently exceed Bridge capacity in the
AM peak hour — this concept reduces capacity slightly in westbound direction)
Does not accommodate design year volumes (Projected to exceed capacity in the
eastbound direction in the year 2018)

Several overhead sign structures would need to be replaced
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Concept 2 (A-D) (Reversible Lanes with a Moveable Barrier / Maintain existing
median barrier and add a movable barrier to each side) — 2A Retained / 2B.C &D
Dropped

This concept has been retained due to the elimination of peak direction congestion during all
peak periods. Concepts 2B thru 2D were dropped due to the increased cost without any
additional benefit.

* Advantages

— Maintains the existing median barrier

— Projected to virtually eliminate congestion at the Severn River Bridge in the peak
direction for all peak periods (including Summer) in the near term

— Stakeholder reaction was mixed.

* Disadvantages

— Requires a portion of the median be reconstructed in transition areas

— Requires 2 runs of moveable barrier and 2 moveable barrier transfer machines
and all associated operating and maintenance costs

— Does not accommodate design year volumes (Projected to exceed capacity in the
peak direction in the year 2018)

— Eliminates one lane in the non-peak direction

— Introduces significant congestion and queuing in the non-peak direction,
particularly during the Summer peak

— The longer options result in reduced demand since traffic is “trapped” in the
reversible lane (can’t get in or out except at each end)

— A disabled vehicle between the permanent and moveable barrier may block
traffic due to the limited width between the barriers.

— Need to get the barrier transfer machine operator to and from the transfer
machine, which is stored in the median.

Concept 2 (E-H) (Reversible Lanes without a Moveable Barrier / Maintain existing
median barrier and convert one lane to a reversible lane) — Dropped

This concept was dropped due to safety concerns and the increased potential for head-on
collisions.

e Advantages
— Maintains the existing median barrier
— Projected to virtually eliminate congestion at the Severn River Bridge in the peak
direction for all peak periods (including Summer) in the near term
* Disadvantages
— Does not provide a moveable barrier or barrier separation
— Requires a portion of the median be reconstructed in transition areas
— Requires overhead dynamic lane use signs
— Does not accommodate design year volumes (Projected to exceed capacity in the
peak direction in the year 2018)
— Eliminates one lane in the non-peak direction

Page 33



US 50 at Severn River Bridge Feasibility Study

— Introduces significant congestion and queuing in the non-peak direction,
particularly during the Summer peak

— The longer options result in reduced demand since traffic is “trapped” in the
reversible lane (can’t get in or out except at each end)

— This concept was not favored by the stakeholders.

Concept 3 (CD Road / Express Lanes) - Dropped

This concept was dropped due to cost and impacts, but primarily since it did not address the
congestion approaching the bridge outlined in the problem statement.

* Advantages
— Adds eastbound capacity through each of the interchanges from I-97 to MD 70
— Separates local interchange traffic from through trip congestion
* Disadvantages
— Does not improve congestion at the bridge
— Requires a barrier to separate through trips from local trips
— Requires widening along eastbound US 50, impacting 5 bridges
— Does not accommodate design year volumes, because it does not improve an
existing failing condition at the Severn River Bridge
— There was little reaction, positive or negative, from the stakeholders.

Concept 4 (Lane Speed Control / Variable Speed Limit) - Retained

This concept was retained due to its minimal cost, the potential to incorporate it with any
other concept, and the potential for some limited improvements to congestion.

e Advantages
— Minimal cost, particularly if used on a trial basis
— May improve traffic operations
— Could be used with any other Concept
— While the stakeholders did question its effectiveness in reducing congestion, they
generally agreed that it should be considered.
* Disadvantages
— Unproven technology
* Lane Speed Control — No examples in the US
* Variable Speed Limits — Limited US experience for congestion management
— Does not accommodate design year volumes (Cannot determine projected fail
year because it is difficult to quantify the potential effect on bridge capacity)
— Cannot effectively model potential impacts

Concept 5 (Ramp Metering / Signal Timing) - Dropped

This concept was dropped after the traffic analysis indicated no improvements to congestion.

* Advantages
— Minimal cost
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— Could be used with any other Concept
* Disadvantages
— Not shown to improve traffic operations on US 50
— Does not improve congestion at the bridge
— Does not accommodate design year volumes because it does not improve an
existing failing condition at the Severn River Bridge
— There was little reaction, positive or negative, from the stakeholders.

Concept 6 (New Severn River Bridge) - Dropped

This concept was dropped since it’s considered a more long term solution to the current
congestion. Due to its considerable impacts and costs, this would be evaluated as part of a
more comprehensive Project Planning Study.

* Advantages
— Does accommodate design year volumes (and beyond)
— Does eliminate design year congestion
* Disadvantages
— Is not effective unless US 50 and the interchanges east and west of the bridge are
improved.
— High Costs
— ROW Impacts
— Environmental impacts
— Although many of the Stakeholders believe this to be the ultimate solution to the
congestion, that also recognize the difficulty in implementing such a solution in
the near term.

Based on the public comments and a review of the advantages and disadvantages of each
concept, the project team determined that Concept 2A should be dropped from further
consideration. In addition to being the most costly, peak direction traffic operations were no
better than under Concepts 1A and 1B. In addition, other significant disadvantages include:
requiring 2 runs of moveable barrier and 2 moveable barrier transfer machines and all
associated operating and maintenance costs, and eliminating one lane in the non-peak
direction, resulting in significant congestion and queuing in that direction, particularly
during the Summer peak.

The team noted that Concept 1A and Concept 1B were the preferred concepts under
consideration. Additionally, Concept 4 could be combined with any concept and/or
implemented on a trial basis to determine if there would be a benefit, since the modeling
efforts did not offer a significant benefit to the system. In order to determine which of the
concepts would be preferred for this feasibility study, the project team met to discuss and
develop an advantages and disadvantages list for both Concepts 1A and Concept 1B.

XII. Key Issues in Consideration of a Preferred Option

Concepts 1A and Concept 1B each provide a viable solution to the recurring congestion
based on the analysis, along with both being supported by the public. However, the project
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team was directed to select one preferred concept following a meeting with the SHA
Administrator on August 19, 2010. A review of the following key issues and unknown
factors helped the project team to reach a conclusion.

e Human factors contribute to driver behavior and existing congestion on the bridge. This
lead the project team to conclude that there may be motorists who will shy away from
using the additional lane because of the open joint. This is more critical under Concept
1A, which requires motorists to voluntarily move into the reversible lane to be effective.

* In other states there is dedicated staff to operate the barrier transfer machine. Based on
the current economic climate, will SHA be able to accommodate this? It is unclear how
the driver will access the barrier transfer machine. If a pedestrian bridge with stairs were
built from the Ridgely Ave (MD 436) overpass into the median, how would the staffer
be picked up at the end of the run? In addition, it is unclear if the Maryland State Police
will be needed during the lane shifts. Historically, reversible lane systems have been
installed exclusively at toll facilities. Since this is not a toll facility, there will be high
reoccurring costs that cannot be recouped from the users.

* Concept 1A would require the purchase of a spare machine, in the event of a breakdown.
In inclement weather, it may not be possible to shift lanes. There would need to be one
key person responsible for making the decision whether to reverse the lanes or not each
day.

e Crash / incident management —There is no room for the moveable barrier to deflect
before it encroaches on the travel lanes in the opposite direction.

e Concept 1A would provide additional capacity in both directions. However, there is
questionable confidence in the model to accurately predict driver behavior, because
drivers must voluntarily move into the new lane, as they do in the model. The Concept
1A simulation demonstrates the need to start the reversible lane as soon as possible
before the Rowe Boulevard Merge. A slight shift east, results in little or no benefit.

e Under Concept 1B, the queues along westbound US 50 and southbound MD 2 in the AM
are slightly increased because of the reduced lane width across the Severn River Bridge.
However, public perception is that the primary congestion problem is in the eastbound
direction. Under Concept 1B, drainage modifications will be required for the bridge,
because the barrier will no longer be located at the high point of the bridge cross section.
However, the project team believes it can address this issue by shifting the barrier to the
north, while maintaining the existing cross slopes, water will drain to the south side of
the new barrier, collected by a series of scuppers and piped to the existing drainage
system under the structure.

XIII. Summary

The purpose of this Feasibility Study is to develop and evaluate concepts to relieve
congestion along US 50 at the Severn River Bridge in Annapolis, Maryland. The heaviest
congestion occurs in the eastbound direction during the PM peak period and on summer
Friday afternoons.

A number of concepts were examined and either retained or dropped; including options to

install a moveable barrier. Concept 6, a parallel span of the Severn River Bridge, is the only
concept that will alleviate year 2030 congestion. . Most of the concepts only improve
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traffic conditions for 8 — 10 years after implementation, based on the analysis of 2007
volumes.

Concept 1 provides an additional lane across the Severn River Bridge. Option A increases
capacity in both the AM and PM peak directions, while Option B only increases capacity in
the eastbound direction. While Option A provides the required congestion relief, there are
higher costs due to the moveable barrier system and associated annual operating and
maintenance expenses. Option B provides the required congestion relief in the eastbound
direction and significantly reduces eastbound merging, lane changing, and weaving.
However, the capacity in the westbound direction is reduced due to the narrower lanes and
shoulders.

Concept 2 provides options for a much longer reversible lane system, but the analysis
indicates little, if any, additional benefit to justify the additional costs. In addition, it
reduces the number of lanes across the bridge in the non-peak direction, resulting in an
increase in congestion in that direction. It also includes several options for a reversible lane
system without a moveable barrier, which have also been dropped. The lack of barrier
protection for traffic traveling in opposite directions, however, raises safety concerns due to
the increased potential for head-on collisions.

Concept 3 provides eastbound express lanes to separate recurring congestion from local trips
between interchanges. While there is an overall system benefit, it does not alleviate
congestion approaching the bridge. It should be considered; however, as part of a larger
project to add a parallel span across the Severn River.

Concepts 4 & 5 are the least expensive concepts, but do not result in any measurable benefit
to recurring congestion. Concept 5, Variable Speed Limits, could be implemented on a trial
basis if it is determined that other systems throughout the country have been successful.
These systems are relatively new so it’s not yet known how well they perform.

Concept 6 is a parallel span across the Severn River. Since the existing span cannot
accommodate 2030 volumes, even with reversible lanes, it was presented for consideration.
While the costs are certainly prohibitive at this time, it is important to recognize the need for
further study.

After consideration of the analysis and all of the input provided by the Stakeholders,
including comments received at the Public Open House, Concepts 1A and 1B appears to be
the most viable solutions to the recurring congestion.

XIV. Team Recommended Concept

Based on these findings, the project team recommends Concept 1B as the most feasible
option. We recognize that Concept 1A is a new system for Maryland which could be on the
cutting edge of technology; however, Concept 1A has several unknowns and risk factors due
to the reversible lane system, which make it difficult to recommend this concept.

The project team is more confident that Concept 1B will deliver the intended benefits in the
eastbound direction, which is the critical movement. Although Concept 1B will slightly
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reduce capacity in the westbound direction, the project team had determined that the
advantages of this option outweigh the disadvantages.

US 50 at Severn River Bridge Feasibility Study

A copy of the Concurrence Memo to the SHA Administrator, approved on May 5, 2011, is
included in Appendix D.
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1. Introduction

The Maryland State Highway Administration (SHA) is conducting a feasibility study to
investigate both short-term and long-term improvements along John Hanson Highway (US 50),
from [-97 to MD 179 in Anne Arundel County, Maryland, and at interchanges within the corridor,
as shown on the attached figures. This report will identify the environmental resources within
200 feet of the project corridor and the environmental issues that may be associated with the
proposed improvements.

The following environmental resource areas are included in this investigation:

* Demographics, including environmental justice populations;
» Parks and community facilities;

e Cultural and historic resources;

 Land Use;

e« Hazardous materials;

« Surface water resources;

» Coastal resources; and

» Fish, wildlife, and plant habitats.

Environmental resources are also presented on the figures at the end of this report. The
information gathered for this study is based entirely on readily available published information,
and while generalized, will inform SHA of potential environmental issues and constraints
associated with potential US 50 improvements.
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2. Demographics and Environmental Justice

Demographics for the study area were collected using US Census 2000 block group data. In
2000, the populations of the 16 block groups that abut or intersect the study area was 27,366.
The majority of the study area population was white (85 percent). African-Americans or Blacks
made up the next highest racial group accounting for 11 percent of the population. Therefore, in
the study area, environmental justice populations may exist where:

» A census block group’s minority percentage meets or exceeds 16% or
» The percent of persons living below poverty in a census block group exceeds 6%.

Six census block groups met the criteria for a minority population, and three census block
groups met the criteria for a low-income population. In all, seven census block groups are
considered potential environmental justice population areas because they met either one or
both of the criteria.

3. Parks and Community Facilities

Community facilities such as parks, schools, libraries, and churches are present in the study
area and serve both a local and regional population. Three facilities are within the study area, as
follows:

* The Baltimore and Annapolis Trail Park,
* Broadneck United Methodist Church, and
* West Annapolis Fire Department

The off road portion of the Baltimore and Annapolis Trail Park has a terminus located north of
the US 50/MD 450 intersection. The Baltimore and Annapolis Trail Park continues south as an
on road biking lane underneath US 50. There is a parking area south of US 50 off of MD 450
for trail users. The Baltimore and Annapolis Trail Park can be accessed from the parking area
via Boulters Way by bike or foot. The Broadneck United Methodist Church is located near the
US 50/Cape St. Claire Road interchange at the eastern terminus of the project. The West
Annapolis Fire Department is located off of Jennifer Road west of the US 50/MD 70
interchange.

4. Cultural and Historic Resources

Within the study area, the Maryland Historic Trust indicate that one historic property, Howard’s
Inheritance (AN-136), is listed on the National Register of Historic Places (NRHP) and two are
eligible for listing — Bridge 2081, Weems Creek Bridge (AN765) and the Annapolis Water
Company (AN932). One archeological site — the Sharpe, Ridout, Boone Mill Site (18AN652) — is
eligible for the NRHP.

5. Land Use

According to the existing Land Use Map from 2005, many different land uses abut US 50 in the
study area. Retail and single family dwellings are the dominate land uses. Industrial, natural
open space, office, townhouse, multiple family dwelling, and government/institutional uses are
also present within the study area. Future land use would include 10 commercial sites, one
minor residential subdivision, one major commercial development, one major residential

US 50 Severn River Bridge 2 July 2010



development, and one major federal development that are currently in various stages of
planning and development.

6. Hazardous Materials

There are several sites along the study area listed under Resource Conservation and Recovery
Act, as listed in the following table.

ID SITE
SPECTRA-TECH APPLIED SYSTEMS

1 200 S Harry S Truman Pkwy
Annapolis, Md 21403
SHELL GAS STATION

2 2056 West Street

Annapolis, MD 21401

ANNAPOLIS PLATING AND POLISHING
3 40 Hudson Street Suite 107
Annapolis, MD 21403

ANNE ARUNDEL COUNTY JENNIFER RD GARAGE
4 133 Jennifer Road
Annapolis, MD 21401

ANNAPOLIS ARMORY OMS 11A
5 18 Willow Ave (Located on Ridgely Ave)
Annapolis, MD 21401

7. Surface Water

Streams and Rivers

The study area is in the Lower Severn River watershed that ultimately drains into the
Chesapeake Bay. The Severn River, which bisects the study area, is tidal and located in the
Western Coastal Plain physiographic province. The study area crosses several major streams
and minor tributaries. From west to east, the study area crosses the following waterways: a) a
tributary of Broad Creek near the western end of the study area, b) Weems Creek east of the
MD 2 interchange, ¢) an unnamed tributary of Severn River just west of the Severn River
Bridge, d) Severn River, e) Mill Creek east of the MD 648 interchange, and f) tributary to
Whitehall Creek that crosses the study area in several locations west of the MD 179
interchange. US 50 bisects the 100-year floodplain in five areas. The tributary of Broad Creek
has a Use | water designation (water contact recreation and protection of aquatic life). All other
streams and rivers in the study area have a Use Il water designation (shell fish harvesting). The
Severn River is a designated State Wild and Scenic River. According the Maryland Department
of Natural Resources (DNR) Environmental Review Unit, the perennial portions of the creeks
and rivers in this area support spawning anadromous fish including white perch and yellow
perch. The portion of the Severn River within the study area supports or is within 500 yards of
areas of natural oyster bars.
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Wetlands
The National Wetlands Inventory for Anne Arundel County, Maryland identifies multiple
wetlands within the study area. The wetlands are generally located in close proximity to the
streams and tributaries within the study area, in addition to a small wetland located just
northeast of the MD 450 interchange. There are no wetlands of special state concern within the
study area.

Chesapeake Bay Critical Areas

Portions of the study area are located within the Chesapeake Bay Critical Area, which is
managed by the Critical Area Commission (CAC). The CAC designated three categories of land
development within the Critical Area: Intense Development Area (IDA), Limited Development
Area (LDA), and Resource Conservation Area (RCA). The study area passes through IDA,
RCA, and LDA land. The Critical Area Act also establishes a 100-foot buffer of natural
vegetation that extends 100 feet landward from the mean high water line of tidal waters or the
edge of tidal wetlands and tributary streams. Within the study area, the Critical Area buffer along
the shoreline is classified as “buffer exempt.”

8. Coastal Resources

Anne Arundel County is within Maryland’s Coastal Zone therefore all review requirements of
Maryland’s Coastal Zone Management Plan (CZMP) must be met. Coastal Zone Consistency
evaluates the proposed federal activities affecting the state’s coastal zone to ensure
consistency with the enforceable policies of the CZMP.

9. Fish, Wildlife, and Plant Habitats

There are no SSPRAs or Wildlife Management Areas (WMA) in the study area. Only small
areas of forest cover exist in the study area. Also, the Baltimore Annapolis Trail is designated
by the Maryland Department of Natural Resources as a Greenway.
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Sate Highvay

US 50 at Severn River Bridge
Feasibility Study

PROJECT NEWSLETTER

WHAT:
Open House for US 50 at
Severn River Bridge

Feasibility Study

WHEN:

Wednesday, December 16, 2009,
5:00 - 8:00 PM
Backup Snow Date: Wednesday,
January 6, 2010

(same time/location)

FALL

20009

Feasibility Study Moves Forward/Public Meeting Scheduled

The Maryland State Highway Administration (SHA) initiated a Feasibility

Study to investigate the issues associated with traffic congestion along US 50
(John Hanson Highway) in the vicinity of the Severn River Bridge in Anne Arundel
County (west of MD 70 to east of MD 2). A feasibility study considers short-term
and long-term measures to improve traffic operations. The US 50 at Severn
River Bridge Feasibility Study includes the development of preliminary concepts
specifically designed to reduce traffic congestion during morning and evening

peak travel periods and peak summer trave
over the Severn River.

| periods across the US 50 bridge

WHERE:

Anne Arundel Community College
West Campus
(Access from MD 2, West Campus Drive)
Cade Building - Room 219
101 College Parkway, Arnold, MD 21012

SHA invites you to attend an Open House
to learn more about the study and the
concepts being considered. Displays and
maps will be available for your review, and
team members will answer your questions
and hear your project-related comments
and concerns. There will be no formal
presentation.

(continued on back)
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(continued from front)

Reason for the Study

This section of US 50 has long been an area of concern for
roadway users and the City of Annapolis. SHA has received
letters and complaints about eastbound evening traffic
congestion and the City of Annapolis has expressed concerns
with cut-through traffic. Anne Arundel and Queen Anne’s counties
have identified improvements along US 50 in the vicinity of the
bridge as a top priority. SHA has scheduled an open house to
present the findings of the feasibility study, discuss concepts

for roadway improvements and receive your comments.

Concepts Being Considered

Concept 1A: Reversible Lane — Removes existing median barrier
and installs moveable barrier. Restripes Severn River Bridge from
six lanes to seven lanes, with four lanes in the peak direction and
three lanes in the non-peak direction.

Concept 1B: Added Eastbound Lane — Permanently relocates
existing median barrier and restripes Severn River Bridge, with four
lanes eastbound and three lanes westbound.

Concept 2A: Barrier-Separated ContraFlow Reversible Lanes
— Installs two moveable barrier runs, one on each side of the
existing median. The Severn River Bridge typical section would
be four lanes in the peak direction and two lanes in the non-peak
direction.

Concept 4: Lane Speed Control and Variable Speed Limits (VSL)
— Maintains a free-flow speed across all lanes. Lane-Speed Control/
VSL is in limited use in the United States.

® Conduct Open House — December 16, 2009

® Complete Feasibility Report — Spring 2010

Contact Us/Project Mailing List

We want to hear from you. We are committed to keeping you
informed and involved during this process. To share your
project-related questions and comments, add your name and
address to the project mailing list, or require special assistance
to attend, please contact:

Kameel Hall, Project Manager

Project Management Division

Maryland State Highway Administration

707 N Calvert Street, Mail Stop C-301

Baltimore, MD 21202

410-545-8542 or Toll-free 1-888-204-4828
khall1@sha.state.md.us

MD Relay Service for Teletype users can be reached at 7-1-1

Information on this and other SHA projects can be obtained
by logging onto our website at www.marylandroads.com and
clicking on Projects/Anne Arundel.

Martin O’Malley, Governor

Anthony Brown, Lieutenant Governor
Beverley K. Swaim-Staley, Secretary
Neil J. Pedersen, Administrator
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%ﬂ& US 50 Feasibility Study

PROJECT NEWSLETTER « SPRING 2011

US 50 Improvements Receive Concurrence

The Maryland State Highway Administration (SHA)
has selected Concept 1B for improvements to Sever Fver
US 50 over the Severn River Bridge, from MD 70
(Rowe Boulevard) to MD 2 (Ritchie Highway) in
the Annapolis area. On May 5, 2011, the SHA
Administrator granted concurrence.

Afeasibility study is an initial phase of the
Highway Development Process. It precedes
SHA's formal Project Planning Process

and considers short-term and long-term
measures to improve traffic operations. The
US 50 Feasibility Study provides a preliminary
concept that will alleviate traffic congestion
during the morning and evening peak travel
periods and the peak summer travel periods
along US 50 (John Hanson Highway) and US 50 Feasibility Study
across the Severn River Bridge.

Selected Concept

The Selected Concept, Concept 1B-Additional Eastbound Lane (Shift Existing Median Barrier), includes the following features:
e Removes the existing median barrier between the Ridgely Avenue overpass and the MD 2/MD 450 Interchange
e Restripes US 50 to provide seven through lanes
e Replaces an approximate seven-foot-wide strip of the bridge deck, for the length of the bridge
e Constructs a new, permanent concrete-median traffic barrier to provide four through lanes in the eastbound
direction and three through lanes in the westbound direction

83’ 83’

3 12 12 12171 12 12 12 3 (R R | - R L 1 2 1
-— — - —— -— — —— — L o —— —— —— — —— —— —— ——
3
IR A t t LN SRR DEEE DN SR S |
e R R e | S TR |
WESTBOUND | | EASTBOUND . WESTBOUND | _ EASTBOUND
Existing - Typical Section Concept 1B - Typical Section

Although the project is an eligible candidate for future Project Planning activities, funding is not currently available for this phase.

Project Background

The section of US 50 from MD 70 to MD 2 has long been an area of concern for roadway users and the City of Annapolis. SHA

has received numerous letters and complaints about eastbound traffic congestion during the evening peak period, and the City of
Annapolis has expressed concerns about cut-through traffic resulting from congestion along US 50. In its 2009 Transportation Letter,
Anne Arundel County identified improvements along US 50 in the vicinity of the bridge as a top priority.

The project team has concluded that congestion at the Severn River Bridge is caused not only by the sheer volume of traffic, but by
a combination of factors, including bridge grade, truck volume, narrow shoulders, the merge from Rowe Boulevard, queue jumpers,
drivers slowing to view the scenic Severn River, and other human factors. To address these issues, the project team examined a
variety of options, including reversible lanes, express lanes/collector-distributor (CD) roads, ramp metering, variable speed limits,
lane speed control, and even a new bridge.

continued on back



Project Background (continued from front)

The following concepts and options were presented at the Open House on December 16, 2009:

e Concept 1A-Reversible Lane with Moveable Barrier e Concept 1B-Additional Eastbound Lane
(Remove Existing Median Barrier) (Shift Exiting Median Barrier)
e Concept 2A-Reversible Lanes with Moveable Barrier e Concept 4-Lane Speed Control/Variable Speed Limits

Summary of Public Comments

Ninety-one people attended the 2009 Open House at Anne Arundel Community College, and SHA received 57 comment cards.
Concepts 1A and 1B were preferred by most attendees, with many supporting Concept 1A because it offered the greatest operational
benefit for both directions. Views were mixed on the moveable barrier. Some attendees liked the adaptability to various traffic situations
offered by the reversible lane, while others expressed concern about the operations of the moveable barrier (potential breakdowns, daily
maintenance, associated costs, etc.). The public supported Concept 1B because it adds a continuous lane across the Severn River
Bridge instead of a discontinuous lane where drivers have to shift into a new lane adjacent to the median barrier, and then merge back
into their original lane after crossing the bridge. The public was not convinced that drivers would effectively use the inside added lane
and then merge back out into three lanes under Concept 1A.

Some commented that SHA should address long-term bridge issues, while others expressed concern about trucks encroaching on
travel lanes on the east-side curve of the bridge. Suggestions to add a visual barrier to the bridge to eliminate driver rubbernecking,
along with general maintenance questions about debris, drainage, and landscaping were also provided. Several people offered traffic
and operational comments, including observations that the increase in merge lanes from Rowe Boulevard to the base of the Severn
River Bridge has been the major cause of traffic jams along US 50, and that narrow lanes and narrow shoulders on the bridge cause
a reduction in speed (braking) and the beginning of traffic congestion along US 50.

After considering all public comments and weighing the advantages and disadvantages of each concept, the project team recommended
Concept 1B as the most feasible option. Although Concept 1A would provide a system that could adapt to changing traffic needs, there
would be long-term operational and maintenance costs associated with a moveable barrier system. The project team believes that

the advantages of Concept 1B outweigh its disadvantages and is confident that although this concept will cause a slight reduction in
westbound capacity, it will address the most critical movement by delivering the intended benefits in the eastbound direction.

Thank You

SHA and the project team thank everyone who participated in this successful feasibility study. Please direct all questions and
requests for information to: Mrs. Kameel Hall, Project Manager, Project Management Division

Maryland State Highway Administration, Mailstop C-301, 707 N. Calvert Street, Baltimore, MD 21202

Telephone: (410) 545-8542, Toll- free within Maryland: 1-800-548-5026, Email: khall1@sha.state.md.us

The Maryland Relay Service can assist teletype users at 711. For more information on this and other SHA projects, visit
www.roads.maryland.gov and click on Projects & Studies/Anne Arundel County.

Martin O’Malley, Governor

Anthony Brown, Lieutenant Governor
Beverley K. Swaim-Staley, Secretary
Neil J. Pedersen, Administrator
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS
AA221A11 - OPEN HOUSE §

US 50 AT SEVERN RIVER ERIDGE FEASIBILITY STUDY @s
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY
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SNOW DATE: JANUARY 6, 2010
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010
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101 COLLEGE PARKWAY, ARNOLD, MD 21012
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. STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS
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US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

- -.ANNE.ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME /7 sr07 DATE// 7Sl D7
ADDRESS 7/ Sovr Wige s cren /47
CITY %z«yﬁ/@m ¢ STATE TP qp RO

What are your major concerns with crossing the US 50 at Severn River Bridge?

WS L
T

PLEASE
PRINT

How often dcyy?us 50 to cross the Severn River Bridge?
= A

Wher)/jkf::%qe i %what oute do you take to cross the Severn River?
ot 4@’/‘7 ; A 4’%@%
4 7 I | -

I/'We wis}%: comment or inquire about the fdllowing aspects of this project:
/




. .STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8: 00 PM
SNOW DATE: JANUARY 6, 2010

~ ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAMEJ/%U« (/()Mirdﬁ\/ DATE |2 — 160 ¢
::f::E ADDRESS [ (4¢ (/) l/f/fdﬁleé’r RL,
crry iy ns (wh;— STATE "M, ZIP___ 2/ 40¢

What are your major concerns with crossing the US 50 at Severn River Bridge?

How often do use US 50 to cross the Severn River Bridge?

When the bridge is congested, what route do you take to cross the Severn River?

I/'We wish to comment or inquire about the following aspects of this project:
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—STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
' SNOW DATE: JANUARY 6, 2010

.ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME LoRier IPZ ?, Ne@k  DATE /{f)é‘c/@"z

ADDRESS /S0 Jat Avan DI
CITY AKW@«.D state M D zip Al

What are your major concerns with crossing the US 50 at Severn Rlver Bridge?
EAST Rauwnn TRAF {’"r’(;} NI M
2100 M~ 7i02 )M el LATER

PLEASE
PRINT

How often do use US 50 to cross the Severn River Bridge? / al A0 T/ mES
A IWEEK |
When the bridge is congested, what route do you take to cross the Severn Rlver"
AWIWBPOLI S &850  oR I Swetr Dons T HESL SEES
ANNVAPocts  JE jM ALREADY Hoerf
I/We wish to comment or inquire about the following aspects of this project:
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:-00 PM
SNOW DATE: JANUARY 6, 2010 '

ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
' 101 COLLEGE PARKWAY, ARNOLD, MD 21012

name (e Hepas pate 2 /g0 7
ADDRESS 4 Aawadsus Sr
CITY Aﬂ)ﬁ.)#&ﬁ%ﬂ%;fs? STATE 1> zip_< 75/

PLEASE
" PRINT

What are your major concerns with crossing the US 50 at Severn River Bridge?

Caes ARAn 50 AT [Rhelf.. v USE MNeiguidldin 1

 BECT e T SREeIC Ta AP CINREST A, KesurTink
) _ARID LA 1 WESTT PHAREeGC

How often do use US 50 to cross the Severn River Bridge?

When the bridge is congested, what route do you take to cross the Severn River?

I/We wish to comment or inquire about the following aspects of this project:
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- STATE HIGHWAY ADMINISTRATIQN QUESTIONS AND/OR COMMENTS

AA221A11 : OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER ’16, 2009, 5:00 PM to 8:00 PM
~ SNOW DATE: JANUARY 6, 2010

ANNE ARUNDEL C.OMMUAN‘LTY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

~ Name ART TESTI DATE DFC /4, 2007
PLEASE orss-0/¢ 60V, TromAs sLADEN way = 3o

PRINT :
| CITY ANNAPGLIS  staTe_MD___ zip_21% 0!

- What are your major concerns with cro%sing the US 50 at Severn River Bridge?
AT THIS TIME 1 D0 NOT COMMUTE To WORK B JSE RT S0. AS 4

OGSERVATION T NOTICE THAT BESTEATE RD- Becesr£s GRIDLY ClLED
Duiing PEAIKK PER1GDS wifnw US s 1S AT A STANDSTILL

How often do use US 50 to cross the Severn River Bridge? L te ﬂ 1/ mes
Pet sionTh

When the bridge is congested, what route do you take to cross the Severn River?

I/'We wish to comment or inquire about the following aspects of this project:
BEFORE ATERbn THIS MEsT NG T Db w07 7K THERE
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- - STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME /(r’é éW’/'f/‘f DATE /Z/@{‘j/yﬁ
PLEASE ApDRESS o /)g/ - 7"1;/’&/#‘(”#@:333 &2
PRINT oy _Slresl stare MD ZIP_ 2/ 2

What are our ma‘zr concerns with crossmg the US 50 at Severn River Bridge?
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How often ?b use US 50 to cross the Severn River Brldge" Z § X ﬂM
W EE -

Whe’uathe bnﬁe is congested, what route do you take to cross the Severn River?

IIWe wish to comment or inquire about the fo ownp_g)aspects of this project:
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

~ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME Sysan. (sroess pATE /2M-09
PLEASE N ~
ADDRESS /75 Spetbivood Ave .
PRINT . |
CITY /lm,woim STATE Mp zip 240

What are your major concerns with crossing the US 50 at Severn River Bridge?
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How often do use US 50 to cross the Severn Rlver Bridge? J}amf -7 fravel daa.m:;')‘”
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When the brldge is congested, what route do you take to cross the Severn River?
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——=STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME DATE

PLEASE
ADDRESS
PRINT
S oIy STATE ZIP

———m@/Vhat are your major concerns with crossing the US 50 at Severn River Bridge?
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Sdow often do use US 50 to cross the Severn River Bridge? 7 DA /ufev;:

WVhen the bridge is congested, what route do you take to cross the Severn River?
NOonE - oy WTRT IR AL '

1/We wish to comment or inquire about the followihg éspécts of this project:
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8: 00 PM
SNOW DATE: JANUARY 6, 2010

"~ ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, l:\ﬁNOLD, MD 21012

NAME %iﬂ M{ﬁdﬁ@l - pate 2=t
:::::E ADDRES? | 1S 7 BER dig;}fw(@aﬁ) [De2 S,
| crry S | P stare AD 2z 21 Y é,
What are your major cc;ncerns with crossing the US 50 at Severn River Bridge?

Sere be ST

How cften do use US 50 to cross the Severn River Brldge" 2 7’,( 2 de

AQx:M U~ pto
‘When the bridge is congested, what route do you take to cross the Severn River?

Dok cazes 1 M?ﬁf tal bewis - < ap to pured
Yy it @ an ”/;nj,m M&W‘ .

IIWe wish to comment or inquire about the followmg aspect

s of this project:
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- STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

-xAN.NEV.ARUNDEL' COMMUNITY COLLEGE - WEST CAMPUS
4101 COLLEGE PARKWAY, ARNOLD, MD 21012

NaME ( NrithiAa éwf@f‘”{’ {{ DATE /&//’iu/ 0%
PLE:SE ADDRESS ,f)(~§% m(}f dAfi i 1%% f?)mk ff_cif u?)a,«w L«r
PRINT cITY /A\’ﬂMLw}aﬁ STATE _i.{/) ZIP &#/O@

What are your major concerns W|th crossing the US 50 at Severn River Bridge?
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f a6 Qb 4es oo To JdoPra 0

,.-ﬁm__\ ‘Vﬂif\.A«Q (: { \, E u \\,,.-'-', £ wf gL

How often do use US 50 to cross the Severn River Bridge?
- CLCM//V( G wadee i
When the bridge is congested what route do you take to cross the Severn River?
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I/'We wnsh to comment or inquire about the following aspects of this project:
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

.. .ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

~ NAME ﬂfw Qpémz/ DATE /Z-/6-09
PLEASE DDRESsS /2/47 Dw#wzrj A
PRINT
cITY AriolA STATE MDD  ZIP_2/0/2.

What are your major concerns with crossing the US 50 at Severn River Bridge?

Eactboun s /Dz’cﬁ;;é 27‘ Kowe Bl o

How often do use US 50 to cross the Severn River Bridge?

When the bridge is congested, what route do you take to cross the Severn River?

" I/We wish to comment or inquire about the following aspects of this project:
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

. AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
. SNOW DATE: JANUARY 6, 2010

'ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME _Aonmz  EbbpwES DATE /&//Z//f)g
PLEASE y
ADDRESS /%2 79w Tlss TR
PRINT - #
cIry _HRwekb STATE /1D ZIP__2/0/ 3=

What are your major concerns with crossing the US 50 at Severn River Bridge?

/?.ﬂrf e (70 A/:/ ! i’f‘"fm‘”*f

How often do use US 50 to cross the Severn River Bridge? ._‘_/D@- 2EN

/

When the bridge is congested, what route do you take to cross the Severn River?

Lob Plounth - - £T 97

i/We wish to comment or inquire about the following aspects of this project:

N




- - STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE _
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012
NAME 2wy Croaun, DATE _/%/23/s9
PLEASE  popRess _JYY Kietley  Koad |
PRINT  crry _Huvaghns STAT/E M zip_2/90/

|———-What- —are-your major-concerns-with-crossing-the-US-50-at-Severn- Rlver Bridge? -
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How often do use us 50 to crosﬂs the Se ern River Bridge?
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When the brldge is congested hat roumtake to cross the Severn Rlver" @4 ¢ 7

I/'We wish to comment or inquire about the following aspects of this project:
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- ‘STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY

WEDNESDAY, DEGEMBER 16, 2009, 5:00 PM to 8:00 PM
SNOW DATE: JANUARY 6, 2010

. ___ANNE.ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME "’%u.a. A\N.SE‘LM DATE !XR-/4- o9
ADDRESS T CRAVIAVGUA R

PLEASE
PRINT

CITY [AAwoco STATE MO ZIP Z/01( 2

What are ygur maior concerns with crossing the US 50 at Severn River Bridge?
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How often do use US 50 to cross the Severn River Bridge? 2x /Dé’?
' /6% Ll
When the bridge is congested, what route do you take to cross the Severn River?
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I/We wish to comment or inquire about the following aspécts of this project: .
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STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUBY

WEDNESDAY, DECEMBER 16, 2009, 5:00 PM to 8: 00 PM
' SNOW DATE: JANUARY 6, 2010

ANNE ARUNDEL COMMUNITY COLLEGE - WEST CAMPUS
101 COLLEGE PARKWAY, ARNOLD, MD 21012

NAME/?TI/ Lumrf_// DATE _/\-/LF
ADDRESS /qu(—y‘b’?’ﬂf?mmﬂ% @@]/

PRINT " )

eIty (Jay g%ﬁghé STATE VM}?’ 2P 07
What are your major concerns with crossing the US 50 at Severn lver Bridge? |
@WTWQ wzﬂfﬁﬂﬂ/éﬁ_@ fnm,// oS fwnﬁf /i (V‘M

How often do use US 50 to cross the Severn River Bridge? “‘/75/“&/1

PLEASE

When the bridge is congested, wh t route do you take to cross the Severn River?

Lggl M@M 6%;_%/

IIWe wish to co ment or inquire about the follownp.g.aspects of this prpject:
/m:/_o . Hnr%z 9”)4.& SRVPRY. fﬁﬁﬂwf//?eﬂ %}é’/

i

Wmm U LB ADS P\/Qﬁ}.rﬂxf/’f!}mfﬁ %J’ UL / /// J@ﬂ%j\

&Q %"Lm /J/')ﬁtﬁz%”é ZQ/ /M V'M/,é’z"a/)/ i‘a’f' /J(OMZ/ 3 /ﬁé////&ii
h%’ﬁ/ﬂr/g‘/ ;A ﬂ}"ﬁé/mf/; i[hmé?/ JH/:MM
L‘I'ff,ﬂh Qw" ﬂ "ﬁbw% ,A«w e ID m/m/(‘w// ﬁ%ﬁﬂ/&/i_/
M@Qigfgﬂw &’77}1@” é‘%.//ﬂ mné_{\ 2 Tﬂwﬁwmﬂd
N, M A< (/ﬂ 4n/,;(z)’z,M O L2 Avﬂaf_&
72}/7/4:??. V780 :/ﬂf/,e/w,w%‘ jan JHI E'ff\/ ly / srs Mff/ 8% Kfﬁb é(g&{& fW
ALl

Qm;f&‘)— ﬂf/mffzww/ /4 ,CQW(Y LQ#JM ZW/Q/‘L‘L

WL higer Cotmz P MM 5{,/7 %9/2/%{”




STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS

AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY
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 STATE HIGHWAY ADMINISTRATION QUESTIONS AND/OR COMMENTS
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AA221A11 - OPEN HOUSE
US 50 AT SEVERN RIVER BRIDGE FEASIBILITY STUDY
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What are your major concerns with crossing the US 50 at Severn River Bridge?
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How often do use US 50 to cross the Severn River Bridge?
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When the bridge is congested, what route do you take to cross the Severn River?
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I/'We wish to comment or inquire about the following aSpects of this project:
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What are your major concerns with crossing the US 50 at Severn River Bridge?
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When the bridge is congested, what route do you take to cross the Severn River?
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1/We wish to comment’or inquire about the following aspects of this project:
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What are your major concerns with crossmg the US 50 at Severn River Bridge?
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101 COLLEGE PARKWAY, ARNOLD, MD 21012
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What are your major concerns with crossing the US 50 at Severn River Bridge?

How often do use US 50 to cross the Severn River Bridge?

When the bridge is congested, what route do you take to cross the Severn River?

I/'We wish to comment or inquire about the following aspects of this project:
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What are your major concerns with crossing the US 50 at Severn River Bridge?
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How often do use US 50 to cross the Severn River Bridge? ¥ x # DA7
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When the bridge is congested, what route do you take to cross the Severn River?
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101 COLLEGE PARKWAY, ARNOLD, MD 21012
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What are your major concerns with crossing the US 50 at Severn River Bridge?

How often do use US 50 to cross the Severn River Bridge?

When the bridge is congested, what route do you take to cross the Severn River?

I/'We wish to comment or inquire about the following aspects of this project:
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How often do use US 50 to cross the Severn River Bridge? AL &

When the bridge is congested, what route do you take to cross the Severn River?
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I/'We wish to comment or inquire about the following aspects of this project:
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When the bridge is congested, what route do you take to cross the Severn River?

I/We wish to comment or inquire about the following aspects of this project:
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- What are your major concerns with crossing the US 50 at Severn River Bridge?

How often do use US 50 to cross the Severn River Bridge? __ V"-07"N' 7% ancd
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When the bridge is congested, what route do you take to cross the Severn River?
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I/We wish to comment or inquire about the following aspects of this project:
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- What are your major concerns with crossing the US 50 at Severn River Bridge?
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How often do use US 50 to cross the Severn River Bridge? 7 o [

When the bridge is congested, what route do you take to cross the Severn River?
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SMA

Martin O*Malley, Governor tat 8 :
Anthony G. Brown, Lt. Governor e y
Administration

Maryland Department of Transportation

Beverley K. Swaim-Staley, Secretary
Neil 1. Pedersen, Administrator

MEMORANDUM

TO: Mr. Neil Pedersen
Administrator

State Highway Administrati

THROUGH: Douglas H. Simmons
: Deputy Administrator/Chj
for Planning, Engineerin
and Environment

FROM: Gregory I. Slat
Director
Office of Planning-4nd "
Preliminary Engineering

DATE: May 3, 2011

SUBJECT:  US 50 over Severn River Bridge -
Feasibility Study
Project No: AA221A11

RE: Selected Concept - Administrator Concurrence

The goal of this memorandum is to seek concurrence from the State Highway Administrator on
the Recommended Concept for the US 50 over Severn River Bridge Feasibility Study. This
section of US 50 has long been an area of concern for the traveling public and the City of
Annapolis. SHA has received numerous letters and complaints about eastbound traffic
congestion during the PM peak period. In addition, the City of Annapolis has expressed
concerns with neighborhood cut through traffic as a result of congestion along US 50. Anne
Arundel County has identified improvements along US 50 (in the vicinity of the Severn River
Bridge) as a top priority in their Transportation Letter in 2009.

“Purpose of the Feasibility Study

The purpose of this feasibility study is to provide a preliminary concept that will alleviate traffic
congestion during the morning and evening peak periods, as well as during the summer travel

- period along US 50 (John Hanson Highway) over the Severn River Bridge, located in Annapolis,

Maryland. The study identifies both short-term and long-term traffic improvements along
US 50. The project study limits extend from MD 70 (Rowe Blvd) to MD 2 (Ritchie Hwy).

) My telephone number/toll-free number is 410-545-0412 or 1-888-204-4828
Maryland Relay Service jor Impaired Hearing or Speech: 1.800.735.2258 Statewide Toll Free

Street Address: T07 North Calvert Street « Baltimore, Maryland 21202 « Phone: 410-545-0300 - www.mmyla.ndroad‘s.com
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Project Overview and Background

In early 2007, SHA Travel Forecasting completed a brief, preliminary analysis of a potential
reversible lane system on the Severn River Bridge. The results of the preliminary study were
inconclusive and a more-comprehensive feasibility study was recommended to study potential
improvements along the US 50 corridor. Extensive data collection was conducted in the summer
and fall of 2007 to support the study and a Project Scoping Meeting was held on November 27,
2007. During the course of the study, the project team concluded that the congestion at the
Severn River Bridge was caused not only by sheer traffic volume, but by a combination of
factors including the vertical profile at the bridge, truck volume, narrow shoulders, the merge
from Rowe Boulevard, queue jumpers, and other human factors. Therefore, the project team-
examined a variety of options, including reversible ]lanes, express lanes/CD roads, ramp
metering, variable speed limits, lane speed control, and even a new bridge concept.

The preliminary Environmental Assessment noted that there are wetlands along the north and
south shorelines of the Severn River. A majority of the project is within the Chesapeake Bay
Critical Area (CBCA) and the Severn River is entirely within the 100-year floodplain.

SHA representatives met with the 40 Delegation Elected Officials in October 2009 to explain
the concepts under consideration. The project team completed public involvement in December
2009. The team presented the feasibility study to Senior Management at the P E R E Meeting on
August 19, 2010 at which time the team recommended two concepts for the feasibility study.

Mr. Pedersen asked that the project team come back with one recommendation for the US 50
over Severn River Feasibility Study. The project team met with the District Office, County
Staff, Office of Structures and Office of Highway Development on October 5, 2010 to determine
a final recommendation for the US 50 over Severmn River Bridge Feasibility Study.

Traffic Overview

The SHA Travel Forecasting & Analysis Division developed the traffic forecasts and conducted
the operational analysis for the feasibility study. Three primary peak periods were chosen for
analyses: typical AM peak, typical PM peak, and summer Friday peak. A VISSIM simulation
model was created for the study area to test the effectiveness of each improvement concept.
VISSIM software was chosen as the analysis tool because it had enough flexibility to accurately
replicate the unique driver behavior at the base of the Severn River Bridge. A base VISSIM
network was calibrated to match observed traffic conditions and each of the Build concepts were
coded into VISSIM. The operational analyses compared several Measures of Effectiveness
(MOE’s) including maximum queue length, vehicle throughput, travel time, and overall system
~delay. The Build concepts are described in the following section, along with the analyses results.




Mr. Neil Pedersen

US 50 over Severn River Bridge
Feasibility Study

Page Three

It should be noted that the design year 2030 volumes far exceed the capacity of the existing
bridge, as well as most of the Build concepts. Therefore, the operational analyses were based on
existing (year 2007) volume levels. Otherwise, it would have been difficult to compare the
operational benefits between concepts.

Concepts Under Consideration

Six primary concepts and several options were presented at the Public Open House. The
following concepts and options were presented:

Concept 14 — Reversible Lane with Moveable Barrier
(Remove Existing Median Barrier):

This will remove the existing concrete median traffic barrier between the Ridgely Avenue -
overpass and the MD 2/MD 450 interchange; a total length of approximately 1.6 miles. US 50
will be re-striped to provide seven (7) through lanes. By removing the concrete median traffic
barrier on the Severn River Bridge, the 1 inch open joint will be exposed to traffic. Therefore,
approximately 7 feet of the deck will need to be replaced. Beyond the bridge, the median will be
reconstructed with traffic bearing full depth hot mix asphalt (HMA) pavement. A single run of
moveable barrier will be positioned to allow for four (4) through lanes in the peak direction
while maintaining three (3) through lanes in the non-peak direction. All lanes will be narrowed
to 11 feet. A single barrier transfer machine will manage the reversible lane by moving the
barrier twice a day; once prior to the A.M. peak period and once prior to the P.M. peak period.
Traffic will be able to enter and exit the reversible lane at any point along its length. Overhead
lane use signals and variable message signs will be used to manage traffic and warn drivers prior
to the end of the additional lane. Based on the VISSIM simulation model, this concept is
projected to reduce congestion during all peak periods.

Concept 1B — Additional Eastbound Lane
(Shift Existing Median Barrier):

Option B is similar to Option A in that the existing median barrier will be removed between the
Ridgely Avenue overpass and the MD 2/MD 450 interchange, along with US 50 being re-striped
to provide seven (7) through lanes. Similarly, approximately 7 feet of the deck will need to be
replaced. Instead of a moveable barrier, however, a new permanent concrete median traffic
barrier will be constructed to provide four (4) through lanes in the eastbound direction and three
(3) through lanes in the westbound direction at all times. The results of the VISSIM analysis
indicates that Concept 1, Option B would be projected to provide similar benefits as Concept 1,
Option A during the PM peak period and the summer Friday peak period. However, during ‘Lhe
westbound AM peak period this option does not provide any benefits to the system.
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In fact, total vehicle delay and queue lengths are projected to mcrease compared to
existing conditions during the AM peak hour, because lanes and shoulders have to be narrowed
to accommodate the additional eastbound lane. This operational disadvantage needs to be
weighed against the cost savings of eliminating the capital, operating and maintenance cost of
the moveable barrier system required under Option A.

- Concept 2 Options A through D — Reversible Lane with Moveable Barrier
(Maintain Existing Median Barrier): ‘

These Concepts will maintain the existing concrete median traffic barrier except in transition
areas where traffic will shift from one side of the median barrier to the other. The median
pavement will need to be reconstructed in these transition areas with traffic bearing full depth
HMA pavement. Two runs of moveable barrier will be placed adjacent to the existing concrete
median traffic barrier; one run on the eastbound side and one run on the westbound side. Two
barrier transfer machines will manage the reversible lanes by moving each barrier twice a day;
once just prior to and once just after the A.M. peak period on the westbound side as well as once
just prior to and once just after the P.M. peak period on the eastbound side. During off peak
hours, three (3) through lanes will be maintained in both directions. During the peak hours, the
peak direction will have four (4) through lanes and the non-peak direction will only have two (2)
through lanes. The VISSIM simulation results indicate that reducing the off-peak direction to
two lanes would introduce congestion in the off-peak direction, particularly during the Summer
Friday peak. To accommodate the space needed for the moveable barriers across the Severn
River Bridge, the bridge’s shoulders will be narrowed to 1 foot and the outer most lanes will be
narrowed to 11 feet wide. Traffic will only be able to enter and exit the reversible fourth lane at
the transition areas located at the beginning and end of each option. In order for traffic to safely
cross from one side of the existing median barrier to the other, the required 2000 foot long
transition areas are proposed within long tangent sections. The following options were
considered as the limits of the reversible lanes:

e Option A — 600 feet east of the Weems Creek Bridge to 2,100 feet west of the Bay Dale
Drive Overpass (3.0 miles),

s Option B — 1,500 feet east of the I-97 Overpass to 600 feet west of the MD179 (St.
Margaret’s Road) Overpass (7.4 miles),

e Option C — 600 feet east of the Weems Creek Bridge to 600 feet west of the MD 179 (St.
Margaret’s Road) Overpass (4.8 miles),

e Option D — 1,500 feet east of the [-97 Overpass to 2,100 feet west of the Bay Dale Drive
Overpass (5.6 miles).
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Concept 2 Options E through H — Reversible Lane without Moveable Barrier
(Maintain Existing Median Barrier):

These Options are similar to Concept 2 - Options A through D, except moveable barriers are not
utilized. Instead, traffic is shifted to use one lane of traffic on the opposite side of the existing
median barrier; similar to the two-way configuration used across the Bay Bridge during peak
times. Overhead lane use signals and variable message signs will be used to manage traffic. The
operations of Concept 2, Options E through H would be similar to Concept 2, Options A through
D. Therefore, these options were not modeled separately.

Concept 3 Option A — CD Road /'Express Lanes:

This Concept will extend the eastbound CD Road at I-97 from its current terminal prior to the
MD 665 (Aris Allen Boulevard) interchange to the MD 70 (Rowe Blvd) interchange, providing
local access to MD 665, MD 450, MD 2, and MD 70. It will effectively split through trips from
local trips, keeping local trips out of the recurring congestion approaching the Severn River
Bridge. The CD Road will be separated from the mainline by a concrete median traffic barrier
since a painted buffer will be ineffective during periods of heavy congestion. Since the CD Road
volumes exceed the mainline volumes, this Concept will function more as an Express Lane/Local
Lane system rather than a CD Road. In order to accommodate the traffic split, an additional

- eastbound travel lane, along with the space required for the traffic barrier and associated
shoulders, is required. As a result, acquisition of additional right of way will be necessary, full
depth HMA roadway widening will have to occur and six (6) bridges will be impacted (four on
US 50 need to be widened and two over US 50 need to be lengthened). Vehicles from I-97 are
precluded from entering the Express Lanes under this option. It should be noted that while
Concept 3 results in an overall system benefit, especially by accommodating local access, it
would have no impact on the congestion caused at the Severn River Bridge unless a parallel span
were constructed. The VISSIM simulation results indicated that this concept would not relieve
congestion at the bridge.

Concept 3 Opntion B — CD Road / Express Lanes:

Concept 3 Option B is similar to Concept 3 Option A in that it will extend the eastbound CD
Road at I-97 from the MD 665 interchange to the MD 70 interchange and provide local access to
MD 665, MD 450, MD 2, and MD 70. It will also result in similar right of way acquisitions, full
depth HMA roadway widening, and impacts to existing bridges. However, instead of separating
the traffic from the US 50 mainline for the CD Road’s entire length between I-97 and MD 70, a
slip ramp will be proposed to allow I-97 traffic an opportunity to enter the Express Lanes. The
slip ramp will be a single lane and will be located in the vicinity of the MD 665 interchange.
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The VISSIM simulation results indicated that this concept would not relieve congestion at the
bridge. '

Concept 4 — Lane Speed Control / 'Variable_ Speed Limit:

A concept that considers varying speed limits in each lane, known as Lane Speed Control (LSC),
was evaluated. This concept is new in the United States. In fact, there are no known examples of
such a system in the country. LSC systems are used in Europe, however, require strict adherence
to posted speed limits to be effective. The VISSIM simulation mode] did not show any
operational benefits for this concept, although it could be considered on a trial basis.

Concept 5 — Ramp Metering / Signal Timing:

Concept 5 examined potential operational changes to mitigate the impacts of the merge from
MD 70 (Rowe Boulevard) to US 50. Ramp metering was considered at this on-ramp to try to
eliminate the platooning effect. Field observations indicated that the platooning contributed to
the congestion. The project team also tried modifying the signal timing along MD 70 to reduce
the platooning effect for vehicles accessing US 50 eastbound. The VISSIM simulation results

" indicated that this concept would not relieve congestion at the bridge.

Concept 6

This Concept considers the construction of a new span over the Severn River, constructed
paralle]l and adjacent to the north side of the existing bridge. The new span would need to
accommodate at least five (5) lanes of traffic with 10 foot shoulders for westbound US 50. For
estimating purposes, however, we have assumed a 6 lane bridge to match the typical section
across the existing bridge. The existing bridge would remain in place, but would be modified to
accommodate eastbound US 50. A new and reconstructed roadway, approaching each end of the
bridge, would be required as well as the reconfiguration and reconstruction of both the MD 70
(Rowe Boulevard) and MD 2/MD 450 interchanges. A significant amount of right-of-way
acquisition would be required. This is the only option that would be able to accommodate
projected year 2030 traffic volumes.

Summary of Public Feedback

A Public Opeh House was held at Anne Arundel Community College on December 16, 2009.
There were 91people in attendance and 57 comment cards were received. The purpose of this
Imeeting was to provide information on the Feasibility Study and to solicit feedback from citizens

and elected officials.




Mr. Neil Pedersen

US 50 over Severn River Bridge
Feasibility Study

Page Seven

Views were mixed on the movable barrier. Some attendees supported the flexibility that a
reversible lane provided to adapt to different traffic situations. There were concerns regarding
the operations of the movable barrier (potential breakdowns, daily maintenance and associated
costs, etc). There were comments that SHA should address the long term issues with the bridge
rather than provide band-aid solutions. Long term solutions are not currently addressed in the
concepts. Others were concerned about trucks encroaching into their lanes as they travel around
the curve on the east side of the bridge. It was suggested that a visual barrier be added to solve
the rubbernecking across the bridge. This suggestion was included in a written letter/article.
Several people had general maintenance questions about such items as debris, drainage, and
landscaping. There were several traffic and operational comments including a comment that the
increase in merge lanes from Rowe Boulevard to the base of Severn River Bridge has been the
major culprit for the traffic jams. The comment was made that narrow lanes on the bridge and
lack of shoulders causes the reduction in speed, which in turn causes the beginning of the traffic
congestion experienced along Route 50.

There were several comments about the concepts including:

o Concepts 1A and 1B were generally preferred over the others with Concepts 1A getting
the most feedback of the two.

* Many people supported Concept 1A, because it had the greatest operational benefit for all
directions. Compelling arguments for Concept 1B included: .

¢ Having the EB lane added at Rowe Boulevard and dropped at Ritchie
Highway. There was a concern that not enough vehicles will voluntarily
move into the extra lane under Concept 1A. There were also concerns
regarding the merge from 4 lanes to 3 lanes under Concept 1A.

o It was noted that the duration of the AM peak congestion is typically shorter
than the PM peak congestion. Comments indicated that the AM congestion
generally cleared within a half hour, while the PM and summer congestion
can Jast for hours. Based on this, some comments did not support the need to
improve westbound conditions; Concept 1B was supported.

e There was some support for Concept 6 (new bridge). The attendees understood that this
concept should be dropped as a short-term solution, but wanted to be sure that it was still
considered in the future because it is the only concept that addresses long-term needs.
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Studies Conducted Sﬁbsequent to the Public Meeting

Following the public meeting, the project team met and reduced the Concepts Under
Consideration to include the following:

»  Concept 1A — Reversible Lane

e Concept 1B — Added Eastbound Lane

e Concept 2A — Barrier Separated Contral’low Reversible Lanes

e  Concept 4 — Lane Speed Control and Variable Speed Limits

~ Based on the public comments and a review of the advantages and disadvantages of each
concept, the project team determined that Concept ZA should be dropped from further :
consideration. In addition to being the most costly, peak direction traffic operations were no
better than under Concepts 1A and 1B. In addition, other significant disadvantages include:
requiring 2 runs of moveable barrier and 2 moveable barrier transfer machines and all associated
operating and maintenance costs, and eliminating one lane in the non-peak direction, resulting in
significant congestion and queuing in that direction, particularly during the Summer peak.

However the team noted that Concept 1A and Concept 1B were the preferred concepts under
consideration. Additionally, Concept 4 could be corbined with any concept and/or implemented
on a trial basis to determine if there would be a benefit, since the modeling efforts did not offer a
significant benefit to the system. In order to determine which of the concepts would be preferred
for this feasibility study, the project team met to discuss and develop an advantages and
disadvantages list for both Concepts 1A and Concept 1B (see appendix).

Key Issues

The first draft of the Feasibility Report presented both Concept 1A and Concept 1B as the
preferred concepts. Concepts 1A and Concept 1B each provide a viable solution to-the recurring
congestion based on the analysis, along with both being supported by the public. However, the
project team was directed to select one preferred concept following a meeting with Neil Pedersen
on August 19, 2010. A review of the following key issues and unknown factors helped the
project team to reach a conclusion.

- Human factors contribute to driver behavior and existing congestion on the bridge. This
leads the project team to conclude that there may be motorists who will shy away from using
the additional lane because of the open joint. This is more critical under Concept 1A, which
requires motorists to voluntarily move into the reversible lane to be effective.

- In other states there is dedicated staff to operate the barrier transfer machine. Based on the
current economic climate, will SHA be able to accommodate this? It is unclear how the
driver will access the barrier transfer machine. If a pedestrian bridge with stairs were built
from the Ridgely Ave (MD 436) overpass into the median, how would the staffer be picked
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up at the end of the run? In addition, it is unclear if the Maryland State Police will be needed
during the lane shifts. Historically, reversible lane systems have been installed exclusively at
toll facilities. Since this is not a toll facility, there will be high reoccurring costs that cannot
be recouped from the users.

- Concept 1A would require the purchase of a spare machme in the event of a breakdown. In
inclement weather, it may not be possible to shift lanes. There would need to be one key
person responsible for making the decision whether to reverse the lanes or not each day.

- Crash / incident management —There is no room for the barrier to deflect before it encroaches
on the travel lanes in the opposite direction.

.- Concept 1A would provide additional capacity in both directions. However, there is
questionable confidence in the model to accurately predict driver behavior, because drivers
must voluntarily move into the new lane, as they do in the model. The Concept 1A
simulation demonstrates the need to start the reversible lane as-soon as possible before the
Rowe Boulevard Merge. A slight shift east, results in little or no benefit.

- Under Concept 1B, the queues along westbound US 50 and southbound MD 2 in the AM are
slightly increased because of the reduced lane width across the Severn River Bridge.
However, public perception is that the primary congestion problem is in the eastbound
direction. Under Concept 1B, drainage modifications will be required for the bridge, because
the barrier will no longer be located at the high point of the bridge cross section. However,
the project team believes it can address this issue by shifting the barrier to the north, while
maintaining the existing cross slopes, water will drain to the south side of the new barrier,
collected by a series of scuppers and piped to the existing drainage system under the
structure.

Team Recommended Alternative

Based on these findings, the project team recommends Concept 1B as the most feasible option.
We recognize that Concept 1A is a new system for Maryland which could be on the cutting edge of
technology; however, Concept 1A has several unknowns and risk factors due to the reversible lane
system, which make it more difficult to recommend this concept.

The project team is more confident that Concept 1B will deliver the intended benefits in the
eastbound direction, which is the critical movement. Although Concept 1B will slightly reduce
capacity in the westbound direction, the project team had determined that the advantages of this
option outweigh the disadvantages.

If you have any questions, please feel free to contact Ms. Kameel Hall, Project Manager, at 410-
545-8542 or via e-mail at khalll({@sha.state.md.us.
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I concur that the above statements accurately represent agreement by the Administrator at the
conclusion of the US 50 over Severn River Bridge Feasibility Study.

Concurrence:

WM ‘} f)dilw stsiy

Neil Pedersen, Administrator Date
State Highway Administration ‘ .

Aftachments
cc: File
Mr. Bruce M. Grey, Deputy Director, Office of Planning and Preliminary Engineering,
SHA

Ms Allison Grooms, Environmental Specialist, Environmental Planning Division, SHA
Ms. Kameel Hall, Project Manager, Project Management Division, SHA

Mr. Barrett Kiedrowski, Division Chief, Project Management Division, SHA

Mr. Lee Starkloff, District 5 Engineer, SHA




Appendix A: Advantages and Disadvantages of Concept 1A and Concept 1B

Advantages and Disadvantages - CONCEPT 14

Reversible Lane with Moveable Barrier / Remove Existing Median Barrier

*» Advantages

Projected to improve traffic opcratlons at the Severn River Bridge during all
peak periods:

« Eliminates Existing Queuing in the Peak Direction

» Reduces Existing Delay and Increases Throughput in the Peak

Direction:

Reduces Annual User Costs by $8M.
SHA may be able to partner with the MDTA 1f they c01151de1' using a
moveable barrier system across the Bay Bridge.

¢ Disadvantages

Requires a moveable barrier transfer machine and all associated operatmg and
maintenance costs (approx. $200,000 per year)

Requires a spare moveable barrier transfer machine

Slight reduction in capacity in the non-peak direction due to reduced lane and

- shoulder widths

Overhead sign structures need to be replaced with cantilever sign structures
Traffic impacts during the barrier relocation process. May need to close the
left lane to drop-off and pick-up the barrier transfer machine operator.

The simulation model predictions are very sensitive to a slight shift in the
location of the lane addition. The simulation demonstrates the need to start
the reversible lane as soon as possible before the Rowe Boulevard merge. A
slight shift east, results in little or no benefit.

- The operational improvement associated with Concept 1A is dependent on

through vehicles voluntarily moving over into the new lane adjacent to the
median barrier prior to the Rowe Boulevard on-ramp and then merging back
into their original lane after crossing the bridge. This driver behavior occurs
in the simulation model, but may not occur in actual practice. Therefore, the
associated with Concept 1A is that it may not achieve its intended operatlonal
benefit.

Reversible lane systems have historically been installed at toll facilities. Since
this is not a toll facility, there will be high reoccurring costs, or carrying costs,
that cannot be recouped from the users.

If the moveable barrier is hit, there is not an adequate shoulder on either side
of the barrier based typical section for it to deflect before it encroaches on'the
travel lanes in the opposite direction.

Fuel should not be stored on site, but delivered as necessary. This may
require a lane closure.

A machine operator will have to be on-call at all times to respond to any
incidents.




Advantages and Disadvantages - Concept 1B

Additional Fastbound Lane / Shift Existing Median Barrier)

¢ Advantages

— Projected to improve Eastbound traffic operations at the Severn Rlver Brldge

during PM and Summer peak periods:

» FEliminates Existing Eastbound Queumg in the Peak Direction

» Reduces Existing Delay and Increases Eastbound Throughput
Reduces Annual User Costs by $4.5M. :
Eliminates the eastbound merge at Rowe Boulevard by providing a continuous
lane from Rowe Blvd. on-ramp to the MD 2/MD 4350 exit ramp.
Does not require a moveable barrier transfer machine, spare machine or any of
the associated operating and maintenance costs
Higher level of confidence in the simulation model’s predictions of an
eastbound benefit, due to the lane shift. Tt does not rely on the driver’s
decision to change lanes at the beginning of the reversible lane, or the exact
location of the beginning of the additional lane.

e Disadvantages

Both Concepts:

Neither Concept:

— Projected to adversely impact Westbound traffic operations at the Severn

River Bridge during AM peak period due to permanently reducing the lane
widths in the westbound direction:

+ Increases Existing Westbound Queuing

* Increases Existing AM Delay and Decreases Westbound Throughput:
The reduced capacity westbound may make it more difficult to access the
Anne Arundel Medical Center and/or to cross the bridge during an evacuation.

Reduce Annual User Costs ‘

Require that a portion of the deck across the bridge to be replaced

Require that the median be reconstructed

Require lanes to be restriped

Require that traffic cross the longitudinal bridge deck joint, primarily
impacting motorcycles

Require containing and redirecting drainage through the longitudinal bridge
deck

May require a latex overlay to cover the existing lane lines.

Were generally well received by the stakeholders.

Accommodates design year volumes. Traffic operations will improve for a period of & to 10
years after implementation. Under Concept 1A, traffic operations will improve in both
directions. Under Concept 1B, traffic operations improve only in the eastbound direction. While
‘the model predicts that both concepts result in an improvement for the same 8 to 10 year period,
it 1s reasonable to assume that eastbound traffic operations under Concept 1B will last slightly
longer after implementation due to the reduction in the volume of merging traffic.





