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APPENDIX A:
Traffic Studies

Traffic studies are referenced in this Environmental Assessment (EA) to support the need for
proposed projects, as well as to analyze impacts to traffic. Recent(2016) studies were completed
to analyze traffic conditions on the airport loop road and identified the need for improvements to
reduce existing and future congestion. An off-airport traffic analysis was completed as part of this
EA to analyze the existing and future conditions of the intersections around the Airport, including
impacts resulting from EA project development.

The following traffic studies are included in this appendix:
e Attachment 1: Draft Traffic Analysis Study - BWIMarshall Lower Level Inbound Roadway
Study, AECOM and JMT, MAA-AE-14-002 (August 31, 2016).

e Attachment 2: Draft Traffic Analysis Study - BWI Marshall International Concourse
Roadway Widening Study, AECOM and JMT, MAA-AE-14-006 (July 29, 2016).

e Attachment 3: BWI Marshall Airport EA — Updated Draft Traffic Impact Study, HNTB
(December 2018).

e Attachment4: Maryland State Highway Administration (SHA) and Anne Arundel County
Correspondence (Meeting Minutes, Comments, and Responses)

o July 16,2015 — Anne Arundel County/MAA Meeting Minutes
o September 4, 2015 - SHA/MAA Meeting Minutes

o February 29, 2016 — SHA Comments on BWI EA Traffic Analysis — Existing
Conditions Report

o March 3, 2016 — Anne Arundel County Comments on BWI EA Traffic Analysis —
Existing Conditions Report

o July 11,2017 — Response to SHA and Anne Arundel County Comments on Traffic
Impact Study (existing, no-action and proposed action)
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I. EXECUTIVE SUMMARY

The initial goal of the Lower Level Inbound Roadway Study was to evaluate roadway widening on the I-195 inbound
roadway in order to alleviate peak hour congestion. Five alternates were analyzed using traffic volumes, vehicle dwell
times, and recent field observation calibration targets. The build conditions for all alternates include the proposed
hotel and hotel access roadways. The five alternates and their estimated construction costs are:

e Alternative 1 — Widen the inbounds roadway towards the right side of the roadway to create three continuous
lanes from the taxi/bus staging area to the departures level ramp. Approximate cost - $1 — 1.5 million.

e Alternative 2 Option 1- Widen the inbounds roadway towards the left side of the roadway to create an
auxiliary lane for the Terminal Return Road inbound roadway. The Terminal Return Road will remain as one
lane to align with the Hourly Garage entrance. Approximate cost - $3 — 4 million.

e Alternative 2 Option 2 —Widen the inbounds roadway towards the left side of the roadway to eliminate the left
lane drop on Terminal Return Road. The auxiliary lane will connect to the Hourly Garage entrance.
Approximate cost - $3 — 4 million.

e Alternative 3 — Remove and restripe the median at the Hourly Garage exit to provide extended access to the
Express Exit Lane. This alternative will also restripe the Arrivals Level right lane to allow for earlier access
into the Authorized Vehicles Only lanes. Approximate cost - $200,000

e Alternative 4 — This is a combination of Alternative 2 Option 2 and Alternative 3. The roadway will be
widened towards the left side and the Arrivals Level right lane will be restriped to allow for earlier access into
the Authorized Vehicles Only lanes. Approximate cost - $3 — 5 million.

e Alternative 5 — This is a combination of Alternative 1 and Alternative 4. The inbounds roadway will be
widened to both the left and right sides to provide additional access to the Express Exit Lane and the
Departures Level. Approximate cost - $4 — 5 million.

Traffic analysis of all five roadway widening alternates showed that they provide only modest short term
improvements. The alternates presented can reduce que lengths for Terminal Return Road, the I-195 approach road,
or both, but will not address the inbound bottleneck caused by inadequate curbside pickup length along Concourse A
and B. Any reduced queue lengths from the alternates are gained by a redistribution of the queue. While the queue
length may be shortened, the number of vehicles in the queue will not significantly change. Furthermore, the
reduction of queue length that is shown in 22 MAP will no longer be viable at 30 MAP. All alternates will break
down at 30 MAP regardless of the queue distribution.

After the build condition traffic analysis showed that the five alternates will not provide significant improvements, the
Offices of Planning, Landside Operations, and Ground Transportation and Parking convened to discuss a range of
operational and capital improvements that will lessen terminal approach roadway and lower level curb congestion
being experienced on an increasing basis.

The late 1990s terminal roadway and curb design was based on a more equal distribution of passengers throughout the
terminal. With the 2011 acquisition of AirTran, Southwest Airlines now discharges approximately 70% of the total
peak period arriving passengers onto approximately 20% of the total available lower level curbside. More

Southwest baggage claim hall, resulting in a massing of passenger pick-ups on the outer public curb directly opposite
from these three doors.

Congestion at the lower level curb can result in a 20 — 40 minute traffic back-up along the inbound roadway approach
to the terminal, sometimes extending to the I-195/MD 170 interchange and beyond during evening peak period
arrivals. The observed congestion has been most prevalent between 8:30pm and 10:30pm on Friday and Sunday
evenings. When traffic backs up on the terminal approach roadway, both upper and lower level traffic destined for the
terminal is affected.

The recommended improvements have been developed to help us achieve the following three goals:
1. Reduce traffic volume destined for the lower level curb;
2. Spread the traffic from the A/B bag claim area to less used, but adjacent curbside areas;
3. Reduce the vehicle dwell time at the Terminal A/B curb areas.

The recommended improvements that follow are grouped in two basic categories, 1. -Operational Improvements;
and 2. - Capital Improvements:

Operational Improvements:

1. Reduce the number of taxis allowed to access the curb at one time. Approximate cost — Minimal for signage
relocation. This is a contractual item between Operations and the Taxi Provider and no operational or capital
construction costs are anticipated except for sign relocations.

2. Maintain improved lower level lighting — MAA Maintenance to verify all LED light bulbs are functioning
properly. No additional cost beyond regular maintenance activities.

3. Reduce the length of the Terminal A lower level curb reserved for MTA buses, hotel shuttles, police staging
and traffic cones to create a longer contiguous Terminal A/B public curbside — there is 410 feet of
underutilized curb prior to vestibule door #2 that could be made more available for passenger pick-up to help
alleviate the congestion across from doors #2, 3 and 4. Approximate cost of reducing length by relocating
MTA Bus Stop is shown in Item Number 4.

4. Examine and consider the feasibility of relocating the MTA bus stop from the Terminal A curb to another
lower level location — this would recapture almost 100 feet of curb to spread the congestion at doors #2, 3 and
4. Approximate cost - $195,000 for bus shelter and signage relocation;

5. Create a free cell phone application that shows flight arrival and baggage carousel arrival times.
Approximate cost - $100,000.*

* Cost was estimated from experience with an app RFP that provided estimates from $50,000 - $75,000; this has been
rounded to $100,000 based on integration of different data sources.

6. Install sequential column numbers on the lower level structural columns to encourage dispersion of passenger
pickup, and install a sign in the cell phone lot indicating pick-up zones to increase public awareness of zone
system — approximate cost $195,000. Also, install (easel type?) signs on top of bag claim belts 1 through 5
indicating column numbers where passengers should meet their vehicles to spread passengers along the curb,
reduce congestion and shape passenger behavior - the goal being passengers will call their ride and say, “pick
me up at column #__". Easel signs are produced in-house and would not have significant cost. Combined
with passenger education, these measures would help spread lower level curbside congestion away from

vestibule doors #2, 3 and 4;

specifically, the Terminal A/B lower level vestibule doors #2, 3 and 4 provide the easiest and most direct exit from the
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Encourage all airline passengers with no bags to be picked up on the upper level. Encourage Southwest
utilization of Bag Claim units 6 and 7 in the B/C zone to disperse Southwest arriving passenger vehicle pick-
ups — this would help spread the vehicle congestion away from doors #2, 3 and 4. Approximate cost —
$230,000. Cost includes 4 wayfinding VMS signs inside the terminal building, terminal announcements,
website information, etc. to modify passenger behavior and reduce number of lower level pick-ups. Terminal
announcements and website improvements are assumed to have no additional costs.

Increase curb dwell time enforcement (primarily between 8pm and 11pm) through MdTA and curbside
management services— reduction in dwell time from an observed average of approximately 2.5 minutes to
approximately 1.5 minutes or lower during peak evening arrivals should greatly reduce vehicle congestion on
the terminal roadway approach. Cost of contracted curbside management support could range between
$500,000 - $1M annually, depending upon the service offerings engaged by MAA.

Institute a per-trip fee for private commercial vehicle (hotel and off-site parking shuttles, etc.) curbside access
— this could help reduce vehicle trips on the terminal approach roadway and lower level curb. Approximate
cost assumed to be administered by BWI Marshall Ground Transportation and Parking hiring a third party
vendor (curbside management services, as mentioned earlier) to finance and operate equipment as well as
administer fee collection and enforcement. Installation is expected to be cost-neutral assuming the
contractor will be paid through the generated per-trip fees.

Capital Improvements:

1.

Restripe the existing “wide lane” adjacent to the lower level public curb to provide a dedicated lane for the
curb, and enforce lane position and dwell time with resources identified in #2 above — this will reduce the
number of vehicles that extend across more than one lane at the curb during passenger pick-up, and provide
improved vehicular flow. Approximate cost - $55,000;

Construct lower level “commercial curb slot project” (currently in Design) — this will provide authorized
vehicles (shuttle buses, taxis, etc.) with additional dedicated roadway length to access the lower level inner
commercial curb. Approximate cost - $410,000;

Relocate cell phone lot to existing taxi staging area to provide more convenient access, and relocate taxis to
another location. Approximate cost — $1.2 Million includes relocating taxi administration buildings with
restrooms, paving and striping in both locations.

Install variable message signs in strategic locations to alert passenger vehicles of congestion, with alternate
directions. See the BWI Thurgood Marshall Airport Roadways Electronic Signage Replacement Study
MAA-AE-14-003 for additional information. The design of this project is ongoing but not funded for
construction. Approximate cost - $1.9 Million to $5.0 Million;

Additional measures to be considered after further evaluation:

1.

Free 30 minute parking in the Hourly Garage between 8pm and 11pm to remove vehicles from lower level
roadway congestion.

Tear down and rebuild the Hourly Garage with a Ground Transportation Center on the first floor.
Construct a “Triple Curb” on the Lower Level to function as a Ground Transportation Center.
Construct an Automated People Mover system to reduce MAA bus trips to the curbside.

Provide separate roadway and curbside access to future Concourse F.
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II. INTRODUCTION

Maryland Aviation Administration (MAA) has requested a study be performed to identify options to improve inbound
traffic operations during peak demand periods at Baltimore/Washington Thurgood Marshall International Airport
(BWI Marshall). The emphasis of the study is on vehicle operations at the Terminal and to evaluate proposed
alternative improvements. The primary objectives of this study are:

e Perform field observations and document any notable observed operational issues, especially Lower Level
curbside pickup operations

e Create calibrated VISSIM model of the existing conditions and all alternates studied with 15 minute vehicle
input resolution

e Analyze proposed improvements and compare changes in Measure of Effectiveness (MOEs)

e Include proposed airport hotel traffic as part of the VISSIM model

e Provide recommendations for improvements

Data collection for roadway counts, video recordings, and vehicle queuing observations was performed during the
summer of 2014 as part of the AECOM task MAA-AE-14-006 Curbside Study.

This study also includes proposed roadway improvements for the proposed airport hotel. These improvements will be
located at the existing employee surface parking lot adjacent to the Hourly Garage.

A. Existing Conditions

There are two major inbound roadways into BWI Marshall Airport: I-195 southbound and the Terminal Return Road.
I-195 has a posted speed limit of 45 mph approximately 1,000 feet north of the MD 170 overpass, which reduces to a
30 mph speed limit starting at the BWI taxi and bus standing area entrance and exit. The airport Arrivals Roadway
speed limit further reduces to a 15 mph speed limit at the entrance to the arrivals curbside as shown in Figure 1.

The inbound roadway splits into three roadways just prior to the entrance to the arrivals level curbside. At this split,
motorists have options to exit to the left onto the Express Exit roadway; exit to the right to the Commercial curbside
roadway (Authorized Vehicles Only) or stay on the mainline roadway for access to the arrivals curbside. Table 1
below shows the vehicle distribution to the three Lower Level roadways.

Table 1: Lower Level Authorized Vehicles Only, Arrivals, and Express Exit Roadway Vehicle Distribution

Express Exit Arrivals Roadway Authorized Vehicles Only
Passenger Cars Passenger Cars BWI Buses/Shuttles:
Overheight Vehicles MTA Buses - Long Term A
Hotel Shuttles - Long Term B
Private Taxis - Express
Off-site Parking Shuttles: - Daily
- Preflight - AMTRAK
- Econopark - Rental Car
- FastPark and FastPark 2 BWI Taxis & Limos
- Park & Fly Super Shuttles

The Express Exit Roadway is used by passenger cars as an express exit from the arrivals roadway. There are two
access points to the Express Exit Roadway from the arrivals roadway. The access points are located directly in front of
Concourse C and are spaced approximately 500 feet apart. Overheight vehicles also use the Express Exit Roadway to
bypass the arrivals roadway.

The Authorized Vehicle Only roadway has one travel lane and one parking lane allowing buses, shuttles, and taxis to
load passengers or to stage. The Arrivals Roadway has two travel lanes with one striped parking lane wide enough

(~20 feet) to allow for double parking without impeding traffic in the two travel lanes. The Express Exit roadway is
one lane except where two lanes merge at the access points from arrivals roadway.

P—

Figure 1: BWI Marshall Airport Arrivals Roadway

The BWI Marshall Arrivals Roadway is below the Departures Roadway for approximately 2,200 feet. Within the
Arrivals roadway, there is approximately 410 feet designated as a parking area for MTA buses, hotel shuttles, and
police cars near the Arrivals roadway entrance.

BWI Marshall Airport has a bus/shuttle and taxi staging area located along the terminal inbound roadway where buses
and taxis are staged. All returning BWI taxis must re-enter the staging area before they are called to the Arrivals
queue by ushers located near Doors 5 and 13.

Figure 2: BWI Marshall Taxi Staging Area at Door 5

An existing condition diagram of the airport roadway network with the location of the proposed hotel site is shown in
Figure 3.
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B. Arrivals Curbside Traffic Observations

Several video cameras were setup along the Arrivals Roadway to record intervals of data during three separate weeks.
Attached in Appendix la, 1b, and lc are figures showing the camera locations for each week of recording.
Observations were performed during the peak period for the Arrivals Roadway on Friday evening when volumes are
the highest and queues are the longest. The peak period was from 8:30 PM to 10:30 PM. Traffic observations were
performed on I-195, the Terminal Return Road inbound roadway, and on the Arrivals Roadway. Looking at driver
behavior in Figure 4, comparing video recordings on August 1, 2014 (Week 2) at Site 1 and Site 9 (approximately 780
feet downstream from site 1), drivers are observed to slow down significantly and increase their headway from
leading vehicles at Site 1. Along the Lower Level roadway drivers begin to search and take the first available parking
along the loading and unloading lane as observed at Site 9.

2014-08-01 9:36:52 PM 2014-08-01 9:36:52 PM

Figure 4: Video Recordings (Friday. August 1, 2014. 8:33PM) at Site 9 (Left) and Site 1 (Right)

Additional video observations on July 11, 2014 (Week 1) at Site 3 and Site 6 (approximately 2,200 feet downstream
from Site 3) in Figure 5 shows clearer evidence of vehicles queuing bumper-to-bumper upstream from the MTA bus
stop and hotel shuttle loading area while vehicles dissipate further downstream.

2014-07-11 9:34:35 PM

2014-07-11 9:34:35 PM

Figure 5: Video Recordings (Friday. July 11, 2014. 9:34PM) at Site 3 (Left) and Site 6 (Right)

It is believed part of the reason for this significant change in driver behavior as vehicles approach the coned police
vehicle area is the presence of a police car which often times has its red lights flashing. The increase in vehicle
headway and reduction in traffic flow speed reduce the overall capacity of the Arrivals roadway, causing a queue to
form.

C. Arrivals Level Traffic Operations

Video observations indicate that a high number of vehicles entering the Arrivals roadway begin to slow near the
coned police parking and hotel shuttle area. Traffic downstream from that area also begins to slow down to less than
an average of 10 mph as drivers search for passengers or available space along the curbside to pull into. As a result,
traffic upstream of the MTA bus stop is clustered bumper-to-bumper as vehicles approach the location at an
approximate speed of 15 mph and come to near a complete stop.

As shown in Figure 7, during the peak hours of 8:30 PM to 10:30 PM, the two inside parking lanes entering the
Arrivals roadway are highly utilized between door numbers two and four, resulting in vehicle queues propagating
upstream. Other lanes adjacent to those two lanes are seen blocked throughout the peak period, when queues from the
arrivals roadway propagate back. The left photograph in Figure 5 shows the access into the Express Exit blocked due
to vehicle queues.

Pedestrian volumes must cross the Authorized Vehicles Only roadway and wait along the median to be picked up by
off-site private parking shuttles, MTA buses, and passenger cars. Pedestrians are not expected to cross beyond the
striped loading area. However, there were several instances where pedestrians will walk into the Arrivals Roadway
travel lanes (lane 3 or 4) to board a stopped passenger car, which further degrades operations, effectively reducing the
number of available travel lanes from two to one or to zero for the duration when the vehicle is stopped, as shown in
Figure 6.

W
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2014-08-01 9:31:37 PM 2014-08-01 9:27:14 PM

Figure 6: Observed Instances of Pedestrians Loading into Passenger Cars within Designated “No Stopping” Lanes
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Figure 7: Lower Level Curbside A + B Utilization
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III. VEHICLE CLASS OBSERVATIONS

Vehicle types listed in Table 1 were considered and coded in VISSIM. Off-site private parking shuttles are typically
considered as their own class due to the significant correlation between airline arrivals and departures with the
parking shuttles arrival headways into the airport. They are typically observed parking and loading along the striped
designated loading only lane on the Arrivals roadway adjacent to Concourse C curbside.

A. BWI Buses and Shuttles Headway

BWI buses were modeled according to their recommended headway based upon a study performed by Beckon
Consulting that was submitted in December 2013 and implemented in early 2014. Table 2 lists the existing BWI buses
with their associated headways for how frequently they approach the terminal in an hour. The routes for all BWI
buses were simulated beginning from their originating parking lots, approaching the Departure Level Authorized
Vehicles Only roadway to discharge passengers, heading toward Terminal Return Road, returning to the Lower Level
Authorized Vehicles Only roadway and dwelling at their designated stops as shown in Appendix 4 to pick up
passengers before finally returning to their parking lots.

Table 2: BWI Buses Headway Implemented Early 2014

Parking Lot (}1{/}?:1:::5 Buseslli(:vu:rtl(iglglper or Buses/H’(I)}; Iﬁi[:l[:lll‘oaching
Long Term A 10 6 12
Long Term B 10 6 12
Express 8 8 16
Daily 5 12 24
AMTRAK/MARC 8 8 16
Rental Car Facility 4 15 30
Employee Parking* 10 6 6
Total - - 116

* Upper Level Only

All parking, AMTRAK/MARC, and Rental Car Facility shuttles only go to the Departure Level when there is at least
one passenger on the shuttle. Number of shuttles approaching the terminal will be lower when the shuttles have no
passengers and drive immediately to the Arrivals Level. Employee parking shuttles are destined for the Upper Level
only and return directly to their parking lot without making a turnaround to the Lower Level.

B. Vehicle Classes Inbound Origin and Destination
Vehicle class counts were performed to find their distribution from their inbound origin (from 1-195 or Terminal
Road) to their destination (Upper or Lower Level) and their distributions over two hours are listed in Table 3. In

C. Passenger Cars Curbside Parking Dwell Time

Passenger cars dwell time along the Lower Level were observed and documented for the following:

1) Percentage of vehicles entering the lower Arrivals Roadway standing in the “Loading Lane”
2) Dwell time of recorded standing vehicles (Average, Minimum, and Maximum)

Curbside classification study was performed along Concourses A, B, B/C, D, and E to count the number of vehicles
standing (or double parking) along the curbside. Their observed dwell times were sampled in 30 minute range
intervals as graphically shown in Figure 8.

Figure 8 below shows a significant fat-tailed right skew, where the average dwell time distribution is concentrated to
the left while the outliers are located predominantly to the right for Concourses A, B, and B/C. The majority of drivers
(over 70%) do not dwell longer than 2 minutes before pulling out of the loading zone and allowing other vehicles to
dwell in the loading area. For Concourses D and E, where it is expected to have significantly lower activity compared
to concourse locations closer to Southwest Airlines, there is a very even distribution.
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Figure 8: Number of Vehicles Standing Dwell Time along Concourse A, B, B/C, D, and E

Table 4 shows in detail the percentage of vehicles that were recorded dwelling less than 2 minutes, more than 10
minutes, and between 2 to 10 minutes at each concourse curbside.

Table 4: Passenger Cars Friday Evening 2 Hour Dwell Time Summary Data at Each Concourse

combination with a machine (tubes) volume count that was performed from July 26 to August 1, 2013 (1 week), the
Departure Level volume distribution was determined. Average Mode* Maximum | 2Minutesor | More than Total
T . . . . . L . . . . Concourse (Seconds) (Bin Range) (Seconds) Lz S b IIITES Obse'rved
able 3: Vehicle Class Origin to Destination Count and Proportion (Friday 8:30PM to 10:30PM) (%) (%) Vebhicles
Location Cars BWI | Private | BWI | MTA | Other | Hotel SSl:ll?tilre Fﬁ;;t Erf;’r‘;:’ 11::::( P alﬁl'; &\ Other = 132 30 - 60 1.825 2 8 35 7
From I-195 60% 100% 81% 53% | 50% - 49% 15% 73% 50% 6% 20% 60% B/C 230 30 — 60 1.887 72.0 13.6 125
From Terminal Road 40% 0% 19% 47% | 50% - 51% 85% 27% 50% 94% 80% 40% D 299 60 — 90 1’937 58.4 16.9 77
Total 2Hours) | 2254 | 103 | 16 | 183 | 14 | o | 47 | 20 | 11 | 18 | 52 | 25 | 10 = T T s 5 ok )
To Upper Level 19% 0% | 57% | 39% | 0% -l 21% | 0% | 1% | 17% | 1% | 19% | 21% - - . ’ : - -
To Lower Lovel 1% 100% T 3% T o1% [ 100% - 3% | 100% | 93% | 83% | 89% | 81% | 79% 30 Second Interval with the Highest Number of Observed Vehicles
8
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Summarized in Table 4, Concourse B shows the highest number of vehicles parking along the area with a relatively
high number of observed dwell times of 2 minutes (120 seconds) or less at 82.8%. This indicates a frequent number of
vehicles pulling in and out of that curbside location, causing high traffic turbulence within the two left travel lanes, as
well as vehicles bottlenecking just upstream from that location (Concourse A). The results summarized above also
indicate a significant amount of vehicles dwelling at the curbside parking for more than 10 minutes (600 seconds).

D. BWI Marshall Hourly Garage Utilization

For the Hourly Garage utilization, only passenger cars are expected to enter and exit the facility at any given time. It
should be noted that the 5™ level exit to the Departures Level can have a maximum of three exit booths operating at
any given moment, while the Lower Level can have a maximum of eight booths operating (9™ exit booth to Lower
Level is for the Employee Parking Lot). The Hourly Garage exit booths can be seen below in Figure 9.

Figure 9: Three Exit Booths to Departure Level (Left) and Eight Exit Booths to Lower Level (Right)

Using tube counts performed during summer 2014 at the Hourly Garage lower level exit, there was a total of 236 and
238 vehicles recorded exiting at 8:30PM to 9:30PM and 9:30PM to 10:30PM respectively. The 5" level garage exit is
likely to serve vehicles parked on the 5™ and 6™ floor while the lower level is expected to serve vehicles parked on the
1** through the 4™ floor. Using the Hourly Garage exit booth transactions data, it was found that the exit volume from
the 5™ floor was approximately half of the traffic volume exiting at the lower level.

E. Inbound Roadway Queuing Observations

Observations were performed to find the approximate queue length for the inbound roadway into BWI Marshall
Airport using video recording during the 8:30PM to 10:30PM peak hour on a Friday evening Figure 10 shows the
approximate observed queue lengths associated with the time they were observed. The figure also shows the
approximate queue length required before access to other roadways are blocked, causing those volumes to compound
with volumes entering the Arrivals roadway.

The approximate number of vehicles queued was calculated based on the vehicle stationary space occupation of 25
feet to estimate jam density (211 veh/mi/ln). Vehicle queuing less than 1,500 feet (Departure Level Roadway Block
Distance) is considered over two lanes, while over 1,500 feet is considered over three lanes (two lanes from I-195
inbound and one lane from Terminal Road inbound).

The volumes and turning movement counts were used to develop the vehicle demand for the BWI property shown in
Figure 12. An additional volume diagram was developed to include the proposed hotel generated volume in Figure 13.
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Figure 10: Observed Arrivals Roadway Queue Length and Approximate Number of Vehicles in Queue

Based on observations, vehicle queuing does not start until approximately 9:05PM and continues to propagate until it
peaks between 10:00PM and 10:15PM (~3,100 feet) and finally dissipates by 10:40PM. The estimated number of
vehicles queued along the inbound roadway during the maximum observed queue is approximately 312 vehicles.
Although the vehicle counts for the Arrivals Roadway show an average of 169 vehicles per 15 minute count (676
veh/hr), the significant queuing propagation indicates a higher actual demand from both I-195 inbound and Terminal
Return Road.

Figure 14 shows the time period when queuing from I-195 inbound and Terminal Return Road occurs and propagates.
One notable observation is that the queuing on I-195 inbound dissipates before the queuing on Terminal Return Road
at 10:30 PM. Observed vehicle queuing and dissipation behavior was also used for calibration in order to replicate
existing driver behavior throughout the terminal roadway.

Figure 15 shows the correlation offset of observed queuing along the inbound roadway into BWI Marshall Airport to
the number of flights arriving at the airport at 15 minute time intervals. The peak vehicle queues form approximately
45 to 60 minutes after the peak of arriving flights at the Terminal A/B Gates. This offset is expected as drivers seeking
to pick up arriving flight passengers will anticipate additional time from when the aircraft lands to when the passenger
exits the airport baggage claim area. (The number of flight arrivals at BWI Marshall Airport after 10:30PM are
unavailable and are not included in Figure 15.)
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Figure 11: 2014 August Friday Observed Queuing
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Figure 12: 2014 August Friday Inbound Traffic Volumes
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Figure 13: 2014 August Friday Inbound Traffic Volumes with Hotel
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Figure 15: Observed Arrivals Roadway Queue Length and Flight Arrival Times on August 1, 2014
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IV. VISSIM MODEL CALIBRATION

A. Observed Existing Saturation Flow Rate

Observations were made using video recordings of the BWI Lower Level Roadway. Throughout the peak hours,
where queues were accumulating upstream, observations were made on the vehicle counts for the Arrivals Roadway
at 15 minutes intervals for two hours. Table 5 shows the summarized results from the counts.

Table 5: Arrivals Roadway Friday (8:30PM-10:30PM) Counts

Arrivals Roadway

Start Time E;i(:ri::g Pa%sae:sger Buses Shuttles (ve'lll‘lol?ifﬁn) Hour(l‘),'ef‘l}(l);v) Rate
20:30 20:45 154 1 19 174 696
20:45 21:00 123 3 26 152 608
21:00 21:15 147 2 16 165 660
21:15 21:30 150 0 10 160 640
21:30 21:45 174 2 11 187 748
21:45 22:00 160 1 11 172 688
22:00 22:15 154 2 11 165 660
22:15 22:30 151 1 22 174 696
Total 1,213 12 126 1,351 -

* Actual Counts (15 Minute Interval)

Based on the results shown in Table 5 above, the total number of observed vehicles driving through the Arrivals
Roadway during the 2 hours is 1,351 vehicles (~676 veh/hr). Under this observed flow rate, significant queuing was
observed upstream, indicating the actual vehicle demand is higher. Thus, the observed flow rate from 8:30PM to
10:30PM should be used as a calibration target to replicate existing operations.

Vehicle flow rate from the base VISSIM model was measured at the Arrivals Roadway outbound location after all the
curbside parking and compared to the observed inbound. Two calibration targets recommended by FHWA were used
to determine if the model was within acceptable vehicle flow rate error:

1) Within 100 veh/hr of field flow
2) GEH Statistic less than value 5. The GEH Statistic is an empirical formula used primarily in traffic modeling
to compare the modeled counts with traffic counts verified in the field. (Equation shown below)

2+ (E

GEH =
E

Where,

GEH = GEH Statistic
E = model estimated volume
= field count

1. Queuing

The first calibration factor considered is the queuing within the VISSIM model. The queuing should be within a 10%
acceptable margin of error compared to the actual observed queuing from field observations. The following field
observations were used as objective calibration targets:

1) Significant queuing should start after 9:00 PM
2) Maximum observed queuing between 9:45 PM to 10:15 PM
3) Inbound vehicle queues should dissipate by 11:00 PM

Figure 16 and Figure 17 show the individual queue observations for each unique simulation. The individual
simulation runs are shown in grey with the average simulation in blue, while the observed queuing on August 1, 2014
is in red. The average simulated maximum queues along 1-195 and along Terminal Road have an error of -0.7% and
+8.4%, respectively. Both of these are within the desired +10% margin of error.
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Figure 16: Observed Queuing (Red) versus Simulated Queuing (Grey) and Average (Blue) for I-195 Inbound
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Figure 17: Observed Queuing (Red) versus Simulated Queuing (Grey) and Average (Blue) for Terminal Return Road
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2. Output Volume

Another calibration target used is comparing the vehicle output volume of the actual video counts against VISSIM
simulated vehicle counts for vehicles entering and exiting the Arrivals Roadway. Table 6 and Figure 18 compare the
observed counts from August 1, 2014 against VISSIM simulated results.

Table 6: Arrivals Roadway Traffic Volume

Arrivals Roadway

St.art En.ding Observed VISSIM Simulated Difference GEH Statistic
Time | Time V) Average (E)| Minimum | Maximum | A =10bs. - Avg.l
20:30 20:45 174 187 170 209 13
20:45 21:00 152 176 148 187 24 396
21:00 21:15 165 186 164 196 21 '
21:15 21:30 160 188 174 211 28
21:30 21:45 187 190 167 205 3
21:45 22:00 172 189 174 206 17 1.90
22:00 22:15 165 184 163 194 19
22:15 22:30 174 186 162 206 12

Total 1351 1486 1322 1616 135 -

Figure 18 below shows a graphical representation of the averaged VISSIM results (blue) from each simulation run
(grey) compared against the field observation counts (red) on August 1, 2014. Results are shown for vehicle
throughput for every 15 minute interval.
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Figure 18: Arrivals Observed Volume (Red) versus Simulated Volume (Grey) and Average (Blue)

Calibration results do show the simulated vehicle throughput at the Arrivals lanes are within a + 100 vehicles per
hour (25 veh. / 15 minutes) acceptable error, and also within the recommended GEH Statistic of value 5 for low
volume simulation.

3. Passenger Pick-Up Behavior

Visual inspection was performed to ensure pick-up behavior from the VISSIM simulation replicates the existing BWI
Lower Level Arrivals Roadway pick-up behavior. The criteria used when defining how closely the existing simulation
model matches existing pick-up behavior in order to minimize subjectivity when calibrating is as follows:

1) Standing vehicle density at each concourse (High at A, B, and B/C while Low at D and E)

2) Frequency of passenger cars pulling in and out of the curbside loading zone (Frequent at A, B, and B/C while
less frequent at D and E)

3) Curbside availability at each concourse (Mostly unavailable at A, B, and B/C while mostly available at D and
E)

In addition, driver behavior should change significantly to increase headway within the traffic stream passing the
coned police cars. Another expected observation within the VISSIM simulation is for passenger cars to use the left
side of the loading only lane as a travel lane if there are no other parked passenger cars blocking the lane.

Figure 19: VISSIM Snapshot of BWI Lower Level along Concourse A and part of B

Vehicles traveling on the Express Exit Lane on the far left side of the Lower Level have a speed limit of 15 mph and
are expected to yield to other vehicles exiting from the Arrivals Roadway before merging into the traffic stream.

4. Lower Level Authorized Vehicles Only Roadway

Based on the existing BWI shuttle bus recommended headways as shown in Table 2, the Lower Level Authorized
Vehicles Only roadway is expected to have 53 BWI shuttle buses per hour throughout the peak hour analyzed. The
BWI bus stop locations modeled are at their existing locations as shown in Appendix 4.

Other vehicles going through the Lower Level Authorized Vehicles Only roadway such as BWI taxis and super
shuttles were also modeled to dwell at their appropriate locations as shown in Appendix 4. BWI taxis and super
shuttles are both expected to maintain a minimum number of vehicles (10 to 12 BWI taxis and approximately 4 super
shuttles) queuing before a call is placed by dispatchers for BWI taxis from the existing staging lot.
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V. EXISTING CONDITION MEASURE OF EFFECTIVENESS (MOE)

A. Queue Length

The existing queue length on Friday evening from 8:30PM to 10:30PM is the focus of mediation for this study.
Existing observed queue lengths extend as far as 3,100 feet toward both I-195 and Terminal Return Road inbound
roadways. One of the primary concerns for the problems caused by extensive queuing along the inbound roadway is
the possibility of intersection blockage at the signalized intersection of Terminal Road with Scott Drive and ramp
blockage from MD 170 to I-195 southbound. The intersection is located approximately 3,800 feet upstream while the
gore separation of the ramp from MD 170 to I-195 southbound is approximately 3,400 feet upstream, both measuring
from the Departure Level concrete deck. Another queuing concern is if the queues along I-195 inbound extended any
further, they may block access for BWI taxis trying to enter the BWI bus and taxi staging area. Table 7 below shows
the BWI terminal facility access points and their associated block distance due to vehicle queuing as measured from
the Departure Level overhead concrete deck.

Table 7: BWI Facility Access and Associated Block Distance due to Queuing

Blocked Access Blocked Distance (feet)
Express Exit Roadway 200
Authorized Vehicle Roadway (Lower Level) 600
Hourly Garage Entrance 830
Departure Level Roadway* 1,500

* Access blocked for vehicles inbound from Terminal Return Road only

Alternatives proposed are aimed at reducing existing and anticipated queuing due to traffic growth along the inbound
roadway on both I-195 and Terminal Return Road. Longer block distances for each facility will give vehicles destined
for locations other than the Arrivals Roadway a better chance to exit from the inbound queuing, thus reducing queue
lengths contributed by blocked vehicles.

B. Travel Time

Using travel time as a Measure of Effectiveness (MOE), two origins paired with four destinations were used to
determine if there were any improvements. A total of 8 travel time combinations with 15 minute intervals were
reported for the existing condition and used in the later section for improvement comparison. Table 8 lists the origin
to destination pairs and their associated travel distances from start to end. VISSIM travel time results were averaged
and classified into 15-minute bin intervals as shown in Figure 20.

Table 8: Paired Origin to Destination Travel Time Pair Distances (Feet)
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Origin Destination Distance (ft.)

Hourly Parking Garage 4,300

Express Exit Lane 4,100
[-195 at MD 170 Underpass -

Arrivals Roadway 4,200

Departures Roadway 3,900

Hourly Parking Garage 4,100

) ) Express Exit Lane 3,700
Terminal Road at Scott Drive -

Arrivals Roadway 3,800

Departures Roadway 3,600

Figure 20: Travel Times (Seconds) between Origins to Destinations

Figure 20 shows travel times for 1-195 and Terminal Return Road both approach peak for almost all destinations
between 10:00 PM to 10:30 PM. Travel time from I[-195 inbound to the Departures Roadway is observed to be
unrestricted by the traffic queue. Vehicles from I-195 inbound are still able to reach the Departures Roadway in under
3 minutes (180 seconds).
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Table 9 below shows the summary results for Figure 20, indicating the maximum travel times for each origin to
destination pair. The results show the highest travel time is between 10:00PM to 10:30PM.

Table 9: Maximum Travel Time between Origins to Destinations

Max Travel Time

Origin Destination Travel Time (sec) Occurrence
Hourly Parking Garage 539 10:00PM to 10:15PM
1-195 at MD 170 Express Exit Lane 669 10:00PM to 10:15PM
Underpass Arrivals Roadway 791 10:00PM to 10:15PM
Departures Roadway 169 10:15PM to 10:30PM
Hourly Parking Garage 520 10:00PM to 10:15PM
Terminal Road at Scott Express Exit Lane 686 10:00PM to 10:15PM
Drive Arrivals Roadway 785 10:15PM to 10:30PM
Departures Roadway 437 10:00PM to 10:15PM

VI. PROPOSED HOTEL IMPROVEMENT

A.  Location and Access

A hotel site is proposed to be located within part of the existing employee surface parking lot next to the Hourly
Parking Garage. The hotel is proposed to have a patron entrance located approximately 450 feet upstream from the
gore separating the Hourly Garage access and the Express Exit lane. The access is proposed to be a one lane entrance
from the left side of the terminal inbound roadway.

The terminal inbound roadway upstream from the hotel access will be widened by one lane on the left side toward the
existing employee surface parking lot.

B. Hotel Trip Generation

The proposed hotel is anticipated to have a peak of 250 Occupied Rooms with reference to the Institute of
Transportation Engineers (ITE) Trip Generation Manual, 9" edition. The proposed hotel site has an expected trip
generation of 95 vehicles entering and 60 vehicles exiting during the peak hour of the inbound roadway. It is expected
that all entering vehicles to the proposed hotel site will use the entrance at the inbound roadway into the terminal.

VII. PROPOSED ALTERNATIVES

Alternatives analyzed in this report will reevaluate the alternatives proposed in a prior report submitted on August 30,
2013 under contract number: AECOM Task No. 031 — MAA-AE-11-005. Four alternatives from that previous report
were analyzed using updated traffic volumes, vehicle dwell times, and recent field observation calibration targets. All
build conditions include the proposed hotel and hotel access.

A.  Alternative 1

Widen the inbound roadway from the taxi/bus staging area to the departure level ramp to create three continuous
lanes. The three lane merge segment from the BWI taxi and bus staging area will be extended by approximately 1,000
feet towards the terminal Departure Level. The third lane extension will connect to the right lane add on the terminal
ramp to the Departure Level. The island located at the intersection road to I-195 entering/exiting the airport airside
will be reduced in size to accommodate the additional third through lane.

The additional third through lane will primarily be used by authorized vehicles (BWI taxis, buses, and super shuttles)
for access to the Departures Level. Unobstructed flow will be provided for authorized vehicles approaching the
terminal from the I-195 inbound direction to the Departure Level. The alternative is shown in Figure 21.

B. Alternative 2 — Option 1

An auxiliary lane will be provided for the Terminal Return Road inbound roadway from the ramp extending to
Friendship Road. The Terminal Return Road inbound ramp will remain as one lane and aligned to the Hourly Garage
entrance. The inbound roadway from I-195 will be realigned so that both lanes will have access to the Lower Level
Arrivals Roadway. The I-195 inbound right lane will be a choice lane providing access to both the Upper and Lower
Level. Widening will occur toward the left side (employee parking direction) of the roadway.

Alternative 2 — Option 1 provides unobstructed access for vehicles from I-195 inbound to the Lower Level, but
eliminates the even capacity distribution between I-195 and Terminal Return Road. Vehicles approaching from
Terminal Return Road are required to make one additional lane change to access either the Upper or Lower Level.
The number of lane changes required to access the Lower Level increases from zero to one while access to the
Departure Level increases from one to two (~900 feet to make TWO lane changes to access the Departure Level). The
alternative is shown in Figure 22.

C. Alternative 2 — Option 2

Alternative 2 — Option 2 eliminates the left lane drop from the Terminal Return Road inbound ramp by extending the
existing left lane drop and connecting to the Hourly Garage entrance, creating an auxiliary lane. The roadway
widening will occur toward the left side of the roadway. Alignment from the I-195 inbound roadway remains the
same.

Vehicles approaching from the Terminal Return Road will have unobstructed access into the hourly garage by using
the extended left lane (auxiliary lane). The alternative is shown in Figure 23.

D.  Alternative 3

A portion of the median at the Hourly Garage access will be removed and restriped to provide extended access to the
Express Exit Lane. The access block distance to the Express Exit Lane due to queuing on the Lower Level is extended
by the length of the existing Hourly Garage access only lane (~800 feet) from approximately 200 feet to 1,000 feet.
Restriping the Lower Level right lane to allow for an earlier right lane add for access to the authorized vehicles only
roadway by approximately 150 feet. The alternative is shown in Figure 24.

E. Alternative 4

This alternative combines Alternative 2 — Option 2 with Alternative 3. The primary advantage of this alternative is to
provide unobstructed circulation flow around the terminal for vehicles using the express exit roadway and reentering
from Terminal Return Road. The Terminal Return Road inbound ramp will be two-lanes with the left lane connecting
through to the Hourly Garage entrance.

Part of the median at the Hourly Garage access will be removed and restriped to provide extended access to the
Express Exit Lane. The Lower Level right lane will be restriped to allow an earlier right lane add for access to the
authorized vehicles only roadway. The alternative is shown in Figure 25.

F. Alternative 5

This alternative combines Alternative 1 and Alternative 4. This alternative provides unobstructed circulation flow
around the terminal for vehicles using the Express Exit Lane. Additionally there is an additional lane access to the
departure level to accommodate for potential traffic diversion to the departure level. The alternative is shown in
Figure 26.
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Figure 21: Alternative 1 with Proposed Hotel Access Road
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Figure 22: Alternative 2 Option 1 with Proposed Hotel Access Road
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Figure 23: Alternative 2 Option 2 with Proposed Hotel Access Road
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Figure 24: Alternative 3 with Proposed Hotel Access Road

US| FiURE 24 | /2015 |

21

FBW1 A=COM D s



stratmeyer
Snapshot


BWI Marshall Lower Level Inbound Roadway Study — Draft

Figure 25: Alternative 4 with Proposed Hotel Access Road
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Figure 26: Alternative 5 with Proposed Hotel Access Road
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VIII. ALTERNATIVES MOE

The VISSIM model for assessing the proposed alternatives includes a No Build model with the generated traffic and
entrance access for the proposed hotel site. Alternatives assessed also include the assumed hotel traffic and proposed
entrance. Queue length and travel times, as mentioned in Section 4, are used for improvement comparisons between
the No Build condition and the proposed alternatives.

A. Queue Length

The additional traffic generated by the proposed hotel site shows a small increase in reported queue length along both
I-195 inbound and Terminal Return Road compared to the existing traffic without the hotel. VISSIM queuing analysis
results for both I-195 and Terminal Return Road inbound roadways are shown in Figure 27 and Figure 28
respectively. Results for Alternative 2 — Option 1 show a significant reduction in queuing while Alternative 3 and
Alternative 5 show slight improvements along 1-195 inbound. Alternative 1 remains very similar to the No Build
condition while Alternative 2 — Option 2 and Alternative 4 show a slight degradation with a slower queue dissipation
rate.
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Figure 27: VISSIM Queue Length Reported for 1-195 Inbound Roadway

Looking at the vehicle queuing along Terminal Return Road in Figure 28, only Alternative 2 — Option 1 shows some
degradation due to an increase in queue length. Alternative 1 remains similar to the No Build condition. Alternative 3
shows slight improvements while Alternative 2 — Option 2, Alternative 4, and Alternative 5 show significant queue
reduction.
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Figure 28: VISSIM Queue Length Reported for Terminal Return Road

Results from the VISSIM queuing analysis show that none of the alternatives cause unreasonable queuing. However,
it should be noted that Alternative 2 — Option 1 has the highest risk of causing an intersection blockage at Terminal
Road with Scott Drive.

An additional analysis was conducted to convert the reported queue length by approximate number of vehicles queued
to observe any improvement in capacity shown in Figure 29. Several alternatives that include widening and/or lane
realignment do not necessarily provide additional overall throughput capacity. Alternative 2 — Option 1 relocates the
existing queue distributed over two lanes along I-195 inbound, while reducing capacity along Terminal Return Road.
Alternative 2 — Option 2 and Alternative 4 relocate the existing queues over an additional lane due to the proposed
widening towards the existing employee surface parking.
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Figure 29: Approximate Number of Vehicles Queued along both I-195 and Terminal Return Road Inbound Roadway

24

k_coM M DC[ DANIEL CONSULTANTS, INC



BWI Marshall Lower Level Inbound Roadway Study — Draft

Results from Figure 29 show an overall lower number of vehicles remaining queued along the inbound roadway for all
the alternatives. Alternative 2 — Option 2 and Alternative 4 show the most improvement in reduction of vehicles in the
queue. Improvements in vehicles queued is primarily due to earlier access to other BWI terminal facilities such as, the
Hourly Garage, the Express Exit Lane, the Authorized Vehicles Only roadway, and the Departures Roadway, whereas
capacity remains undersaturated throughout the inbound peak hour. Table 10 below lists the new queue distance that
will block access to each BWI facility measured from the Departures Roadway concrete deck.

Table 10: New Access Block Distance for Each Proposed Alternative

Blocked Distance (feet)
Blocked Access : 3
Existing | Alternative 1 Al(t)e;g?,t:,vf 2 Al(t;;git:lvze 2 Alternative 3 | Alternative 4 | Alternative 5
Fapress Pt 200 200 200 200 1,100 1,100 1,100
oadway
Authorized Vehicle
Roadway 600 600 600 600 680 680 680
(Lower Level)
Houtly Giarage 830 830 1480 1,480 830 1,480 1,480
ntrance
Departure Level 1,500 1,500 1,500 1,500 1,500 1,500 1,500
Roadway*

* Access blocked for vehicles inbound from Terminal Return Road only

Table 11 below shows a summary result comparing the approximate maximum recorded vehicles queued for each
condition associated with the time frame they were observed to occur. The difference in number of vehicles queued
between the No Build condition against each alternatives was also calculated to compare the reduction in queued
vehicles.

Table 11: Approximate Number of Queued Vehicles Recorded and Time of Occurrence

Condition Maximum Number of Vehicle Reduction Time Occurrence
Vehicles Queued No Build - Alt.

Existing 306 - 10:00PM to 10:15PM
No Build 328 - 10:15PM to 10:30PM
Alternative 1 316 12 10:15PM to 10:30PM
Alternative 2 — Option 1 296 32 10:15PM to 10:30PM
Alternative 2 — Option 2 254 74 10:15PM to 10:30PM
Alternative 3 310 18 10:15PM to 10:30PM
Alternative 4 261 67 10:15PM to 10:30PM
Alternative 5 236 92 10:15PM to 10:30PM

Results from Table 11 show that Alternative 2 — Option 2, Alternative 4, and Alternative 5 yields the most reduction
in maximum vehicles queued by 74, 67, and 92 vehicles respectively.

B. Travel Time
Using the same travel time segments defined in Table 8 the travel time for every 15 minute interval was recorded for
each condition to compare. The averaged results for each condition are summarized in Figure 30 and Figure 31.
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From I-195 Inbound

From Terminal Return Road

To Hourly Garage

To Express Exit Lane
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Figure 30: Travel Time between I-195 and Terminal Return Road to Hourly Garage and Express Exit Lane
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Figure 31: Travel Time between I-195 and Terminal Return Road to Arrivals Roadway and Departures Roadway
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Results from both Figure 30 and Figure 31 are summarized from Table 12 through Table 19 to compare the maximum
travel times from origin to destination pairs during the peak hour between the No Build condition and the proposed

Table 16: Maximum Travel Time during Peak Hour from Terminal Return Road to Hourly Garage

Peak Hour Travel Time

Peak Hour Difference (Seconds)

alternatives. (Clomatifon (Seconds) Alternative — No Build

Table 12: Maximum Travel Time during Peak Hour from I-195 to Hourly Garage Existing 520 -

Condition Peak Hour Travel Time Peak Hour D_ifference (Sc?conds) No Build 520 -
(Seconds) Alternative — No Build Alternative 1 615 95

Existing 539 - Alternative 2 — Option 1 650 130

No Build 562 - Alternative 2 — Option 2 369 -151

Alternative 1 448 -114 Alternative 3 488 -32

Alternative 2 — Option 1 352 -210 Alternative 4 360 -160

Alternative 2 — Option 2 667 105 Alternative 5 387 -133

Alternative 3 508 -54

Alternative 4 682 120 Table 17: Maximum Travel Time during Peak Hour from Terminal Return Road to Express Exit L.ane

Alternative 5 583 21

Table 13: Maximum Travel Time during Peak Hour from 1-195 to Express Exit Lane

Peak Hour Travel Time

Peak Hour Difference (Seconds)

Peak Hour Travel Time

Peak Hour Difference (Seconds)

(Clomatifon (Seconds) Alternative — No Build
Existing 686 -

No Build 656 -
Alternative 1 703 47
Alternative 2 — Option 1 809 153
Alternative 2 — Option 2 551 -105
Alternative 3 464 -192
Alternative 4 2717 -379
Alternative 5 366 -290

(Clomatifon (Seconds) Alternative — No Build
Existing 669 -

No Build 673 -
Alternative 1 557 -116
Alternative 2 — Option 1 487 -186
Alternative 2 — Option 2 698 25
Alternative 3 430 -243
Alternative 4 625 -48
Alternative 5 581 -92

Table 18: Maximum Travel Time during Peak Hour from Terminal Return Road to Arrivals Roadway

Table 14: Maximum Travel Time during Peak Hour from I-195 to Arriva

Is Roadway

Condition

Peak Hour Travel Time

Peak Hour Difference (Seconds)

Peak Hour Travel Time

Peak Hour Difference (Seconds)

oo (Seconds) Alternative — No Build
Existing 785 -

No Build 817 -
Alternative 1 846 29
Alternative 2 — Option 1 939 122
Alternative 2 — Option 2 646 -171
Alternative 3 762 -55
Alternative 4 651 -166
Alternative 5 679 -138

(Seconds) Alternative — No Build

Existing 781 -

No Build 782 -
Alternative 1 728 -54
Alternative 2 — Option 1 592 -190
Alternative 2 — Option 2 837 55
Alternative 3 762 -20
Alternative 4 868 86
Alternative 5 814 32

Table 15: Maximum Travel Time during Peak Hour from I-195 to Departures Roadway

Table 19: Maximum Travel Time during Peak Hour from Terminal Return Road to Departures Roadway

Peak Hour Travel Time

Peak Hour Difference (Seconds)

Peak Hour Travel Time

Peak Hour Difference (Seconds)

(Clomatifon (Seconds) Alternative — No Build
Existing 437 -

No Build 467 -
Alternative 1 516 49
Alternative 2 — Option 1 588 121
Alternative 2 — Option 2 277 -190
Alternative 3 408 -59
Alternative 4 270 -197
Alternative 5 307 -160

(Clomatifon (Seconds) Alternative — No Build
Existing 169 -

No Build 168 -
Alternative 1 189 21
Alternative 2 — Option 1 181 13
Alternative 2 — Option 2 184 16
Alternative 3 155 -13
Alternative 4 170 2
Alternative 5 158 -10

The results from Table 12 through Table 19 were further summarized into Table 20 by matching each proposed
alternative with the inbound roadways they favor by improving travel times from origin to destination pairs.

28

& : 7

JIRT




Table 20: Inbound Traffic Favored by Proposed Alternatives Based on Travel Times

Proposed Alternatives 1-195 Inbound Terminal Return Road

Unfavorable

Alternative 1 Favorable

Alternative 2 — Option 1

Alternative 2 — Option 2 Unfavorable

Alternative 3 Favorable
Alternative 4 Unfavorable ‘
Alternative 5 Favorable ‘

The table above was determined based on weighted average of traffic volume against travel time saved or increased to
ensure the results do not skew towards lower origin to destination pairs. The summary from Table 20 indicates that
although one alternative reduces queue length and travel time for one inbound approach, it sacrifices operations on the
other. Only Alternative 3 and Alternative 5 shows improvement for both I-195 inbound and the Terminal Return Road
approach. Alternative 1 favors capacity along the I-195 inbound roadway by sacrificing Terminal Return Road.
Alternative 2 — Option 1 significantly reduces queue length and travel time for the I-195 inbound roadway by
distributing inbound traffic onto two lanes. Incoming traffic from Terminal Return Road are expected to make one
right lane change to get to the Lower Level and two lane changes to get to the Departure Level. Queue length is
significantly increased along Terminal Return Road and risks blocking the signalized intersection at Scott Drive.
Alternative 2 — Option 2, Alternative 4, and Alternative 5 significantly increases capacity for vehicles approaching
from Terminal Return Road by providing direct access to the Hourly Parking Garage. Alternative 4 and Alternative 5
also provides direct access to the Express Exit Lane.

IX. 30 MILLION ANNUAL PASSENGER TRAFFIC CONDITION

Additional analysis was performed for when traffic demand through the airport reaches 30 MAP. The analysis looks
into the same MOE as the one performed for 22 MAP where the alternatives are compared to the No Build condition
for both 22 and 30 MAP. Both queue lengths and travel times are again used for comparative analysis. Projected 30
MAP traffic volumes are shown in Figure 36.

A. Queuing Length
All the alternatives were analyzed using projected 30 MAP traffic volume demand including the volumes generated
by the proposed hotel. VISSIM results are summarized in Figure 32 and Figure 33.
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Figure 32: 30 MAP Projected Traffic Queuing for I-195 Inbound Roadway

& : 7

BWI Marshall Lower Level Inbound Roadway Study — Draft

5000

Elm Road

22 MAP

No Build
== «= 30 MAP

3500 No Build

Alternative 1

4500

Scott Drive

4000

3000

Alternative 2
- Option 1
Alternative 2
- Option 2
Alternative 3

2500

2000

Alterntive 4

Queue Length (feet)

1500

Alternative 5

1000
500

0
8:30PM - 8:45PM- 9:00PM- 9:15PM- 9:30PM- 9:45PM- 10:00PM- 10:15PM - 10:30PM - 10:45PM -
8:45PM 9:00PM 9:15PM 9:30PM 9:45PM  10:00PM  10:15PM  10:30PM  10:45PM  11:00PM

Time

Figure 33: 30 MAP Projected Traffic Queuing for Terminal Return Road

Looking at Figure 33 for Terminal Return Road under 30 MAP traffic demands, the No Build — 30 MAP, Alternative
1, Alternative 2 — Option 1 and Alternative 3 show significant queuing until three intersections upstream (Scott Drive,
Elm Road, and MD 170) were blocked. Actual queuing may be significantly longer than originally reported by
VISSIM. Actual queuing reported only extends along Terminal Road to the intersection at MD170 and does not
include vehicles blocked accessing from Cell Phone Lot left turn, Express Parking Lot right turn, EIm Road left turn,
MBD 170 eastbound right turn and MD 170 westbound left turn.

Results show that for 30 MAP traffic volume demand, the overall queuing does not dissipate by 11:00PM for the No
Build or any of the Alternatives.

B. Travel Time
Travel time analysis was also performed using 30 MAP traffic demand using the same travel segments for Origin to
Destination pairs as defined in Table 8. Results are summarized into Figure 34 and Figure 35.

Results show that Alternative 4 and Alternative 5 is relatively unaffected by the 30 MAP traffic volumes for vehicles
originating from Terminal Return Road and destined for the Hourly Parking Garage, Express Exit Lane, and
Departure Level compared to other conditions under 30 MAP traffic volumes. Travel Time for Alternative 2 — Option
2, Alternative 4, and Alternative 5 see slight increases from I-195 inbound. Alternative 2 — Option 1 shows significant
degradation in travel time for vehicles originating from Terminal Return Road to all destinations.
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From I-195 Inbound From Terminal Return Road
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Figure 34: 30 MAP - Travel Time between I-195 and Terminal Return Road to Hourly Garage and Express Exit Lane
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From I-195 Inbound From Terminal Return Road
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Figure 35: 30 MAP - Travel Time between I-195 and Terminal Return Road to Arrivals Roadway and Departure Level
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Figure 36: 30 Million Annual Passengers Traffic Volume
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X. OTHER ALTERNATIVES CONSIDERED AND DROPPED

During the course of analysis, several other alternatives were considered and dropped without conducting a full traffic
analysis. These additional alternatives include:

e Third Curbside — This alternative involved converting the existing Express Exit Lane into a Third Curbside
to be used by Non-MAA buses and shuttles. This third curbside would function as a GTC and could remove
75-100 vehicles from the curbside queue. Several options were developed in order to try to minimize the
effects caused on the existing Hourly Garage. This study was dropped after it was decided that the existing
Hourly Garage be removed and reconstructed with a first floor GTC.

e Bypass Lane — This alternative proposed to convert the existing Express Exit Lane into a Concourse A/B
Bypass. This would allow vehicles headed towards the other Concourses to avoid the Concourse A/B
bottleneck. The Bypass Lane alternative was created to have no impacts on the existing Hourly Garage. This
option was dropped from consideration due to safety concerns caused by the merge/weave operation and the
decision to rebuild the Hourly Garage with a first floor GTC.

e Counter-flow or Contraflow — This alternative proposed a reverse-flow lane going around the existing
Hourly Garage that would have an additional curbside pick-up on the garage-side of the road. Pedestrians
would then use the existing vertical circulation and skywalks to access the Concourses. This alternative was
dropped due to safety concerns and the decision to rebuild the Hourly Garage with a first floor GTC.

analysis. Expansion to the reserved police parking will provide addition parking spaces but may not be utilized
because there are no terminal doors near the reserved police area. Video recordings indicate that the existing
passenger car parking activity is significantly lower in these reserved areas then at the curbside region near door 3.

The second option to address the inadequate parking during 30 MAP is to divert passenger cars to the Departure
Level. Based on the deterministic analysis, it is estimated that without curbside expansion into Concourse C,
approximately 330 to 355 vehicles per hour need to be diverted away from Concourses A and B. If the peak curbside
demand is expanded into Concourse C, approximately 190 to 215 vehicles per hour will need to be diverted.

XII. CONCLUSION

XI. CURBSIDE DEMAND ANALYSIS

A separate deterministic methodology was developed to estimate the Arrivals Level curbside demand for each
concourse. The maneuver time for each curbside LOS was estimated via an iterative process using traffic volumes and
the dwell time study.

LOS C: 34 seconds
LOS D: 87 seconds
LOS E: 149 seconds
LOS F: 185 seconds

The maneuver time is based on evaluating the modeling efforts, although field observations are recommended for
more detailed analysis. The average maneuver time for each LOS condition under existing 22 MAP travel demand
was used to calculate the rate of queuing for unserved inbound vehicles to the Arrivals Roadway. Maneuver time for
LOS F shows a rate of vehicle queuing similar to field observations. It is anticipated that a minimum of 190 to 205
vehicles per hour destined for the Arrivals roadway will need to be removed. If the peak curbside demand is expanded
into Concourse C, it is anticipated that 90 to 115 vehicles will still need to be redistributed throughout the queue. This
is expected to operate at a LOS C/D.

For 30 MAP traffic demand, curbside operations are expect to operate at LOS F without expansion into Concourse C,
and a minimum of 330 to 355 vehicles per hour will need to be removed from the queue. If the peak curbside demand
is expanded into Concourse C, it is anticipated that a minimum of 190 to 215 vehicles per hour will need to be
removed from the queue. This is expected to operate at a LOS F.

The pickup area shortfall can be addressed by one of two options. The first option involves converting the 60 foot
reserved police area and 75 foot coned off area into an additional 135 feet (approximately 10 spaces) of curbside
parking. This will provide the additional parking supply to meet the vehicle demand based on the deterministic

Upon analysis, all five of the roadway widening alternates analyzed were determined to provide only modest short
term improvements. The alternates presented can reduce the queue lengths for Terminal Return Road, the I-195
approach road, or both, but will not address the inbound bottleneck caused by inadequate curbside pickup
length along Concourse A and B. Any reduced queue lengths from the alternates are gained by a redistribution
of the queue. While the queue length may be shortened, the number of vehicles in the queue will not
significantly change. Furthermore, the reduction of queue length that is shown in 22 MAP will no longer be
viable at 30 MAP. All alternatives will break down at 30 MAP regardless of the queue distribution.

Due to the minimal short term improvements and the lack of long term improvements for all five proposed alternates,
this study recommends a different approach to the inbound queue challenge. We believe the Concourse A and B
bottleneck can be improved by a wide range of traffic management techniques and comparatively minor construction.

The recommended improvements have been developed to help us achieve the following three goals:
1. Reduce traffic volume destined for the lower level curb;
2. Spread the traffic from the A/B bag claim area to less used, but adjacent curbside areas;
3. Reduce the vehicle dwell time at the Terminal A/B curb areas.

The recommended improvements that follow are grouped in two basic categories, 1. -Operational Improvements;
and 2. - Capital Improvements:

Operational Improvements:

1. Reduce the number of taxis allowed to access the curb at one time. Approximate cost — Minimal for signage
relocation. This is a contractual item between Operations and the Taxi Provider and no operational or capital
construction costs are anticipated except for sign relocations.

2. Maintain improved lower level lighting — MAA Maintenance to verify all LED light bulbs are functioning
properly. No additional cost beyond regular maintenance activities.

3. Reduce the length of the Terminal A lower level curb reserved for MTA buses, hotel shuttles, police staging
and traffic cones to create a longer contiguous Terminal A/B public curbside — there is 410 feet of
underutilized curb prior to vestibule door #2 that could be made more available for passenger pick-up to help
alleviate the congestion across from doors #2, 3 and 4. Approximate cost of reducing length by relocating
MTA Bus Stop is shown in Item Number 4.

4. Examine and consider the feasibility of relocating the MTA bus stop from the Terminal A curb to another
lower level location — this would recapture almost 100 feet of curb to spread the congestion at doors #2, 3 and
4. Approximate cost - $195,000 for bus shelter and signage relocation;

& : 7
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Create a free cell phone application that shows flight arrival and baggage carousel arrival times.
Approximate cost - $100,000.*

* Cost was estimated from experience with an app RFP that provided estimates from $50,000 - $75,000; this has been
rounded to $100,000 based on integration of different data sources.

Install sequential column numbers on the lower level structural columns to encourage dispersion of passenger
pickup, and install a sign in the cell phone lot indicating pick-up zones to increase public awareness of zone
system — approximate cost $195,000. Also, install (easel type?) signs on top of bag claim belts 1 through 5
indicating column numbers where passengers should meet their vehicles to spread passengers along the curb,
reduce congestion and shape passenger behavior - the goal being passengers will call their ride and say, “pick
me up at column #__”. Easel signs are produced in-house and would not have significant cost. Combined
with passenger education, these measures would help spread lower level curbside congestion away from

vestibule doors #2, 3 and 4;

Encourage all airline passengers with no bags to be picked up on the upper level. Encourage Southwest
utilization of Bag Claim units 6 and 7 in the B/C zone to disperse Southwest arriving passenger vehicle pick-
ups — this would help spread the vehicle congestion away from doors #2, 3 and 4. Approximate cost —
$230,000. Cost includes 4 wayfinding VMS signs inside the terminal building, terminal announcements,
website information, etc. to modify passenger behavior and reduce number of lower level pick-ups. Terminal
announcements and website improvements are assumed to have no additional costs.

Increase curb dwell time enforcement (primarily between 8pm and 11pm) through MdTA and curbside
management services— reduction in dwell time from an observed average of approximately 2.5 minutes to
approximately 1.5 minutes or lower during peak evening arrivals should greatly reduce vehicle congestion on
the terminal roadway approach. Cost of contracted curbside management support could range between
$500,000 - $1M annually, depending upon the service offerings engaged by MAA.

Institute a per-trip fee for private commercial vehicle (hotel and off-site parking shuttles, etc.) curbside access
— this could help reduce vehicle trips on the terminal approach roadway and lower level curb. Approximate
cost assumed to be administered by BWI Marshall Ground Transportation and Parking hiring a third party
vendor (curbside management services, as mentioned earlier) to finance and operate equipment as well as
administer fee collection and enforcement. Installation is expected to be cost-neutral assuming the
contractor will be paid through the generated per-trip fees.

Capital Improvements:

1.

Restripe the existing “wide lane” adjacent to the lower level public curb to provide a dedicated lane for the
curb, and enforce lane position and dwell time with resources identified in #2 above — this will reduce the
number of vehicles that extend across more than one lane at the curb during passenger pick-up, and provide
improved vehicular flow. Approximate cost - $55,000;

Construct lower level “commercial curb slot project” (currently in Design) — this will provide authorized
vehicles (shuttle buses, taxis, etc.) with additional dedicated roadway length to access the lower level inner
commercial curb. Approximate cost - $410,000;

MAA-AE-14-003 for additional information. The design of this project is ongoing but not funded for
construction. Approximate cost - $1.9 Million to $5.0 Million;

Additional measures to be considered after further evaluation:

1.

Free 30 minute parking in the Hourly Garage between 8pm and 11pm to remove vehicles from lower level
roadway congestion.

Tear down and reconstruct the Hourly Garage with a Ground Transportation Center on the first floor.
Construct a “Triple Curb” on the Lower Level to function as a Ground Transportation Center.
Construct an Automated People Mover system to reduce MAA bus trips to the curbside.

Provide separate roadway and curbside access to future Concourse F.

3. Relocate cell phone lot to existing taxi staging area to provide more convenient access, and relocate taxis to
another location. Approximate cost — $1.2 Million includes relocating taxi administration buildings with
restrooms, paving and striping in both locations.
4. Install variable message signs in strategic locations to alert passenger vehicles of congestion, with alternate
directions. See the BWI Thurgood Marshall Airport Roadways Electronic Signage Replacement Study
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Appendix 1a: Camera Locations Week 1,) uly 11 to July 18, 2014
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Appendix 1b: Camera Locations Week 2, July 30 to August 5, 2014
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Appendix 1c: Camera Locations Week 3, August 13 to August 19, 2014
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Appendix 2: Traffic Count (Tubes) Locatlons, Summer 2014
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Appendix 3: BWI Marshall Airport Gate and Concourse Locations
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Appendix 4: BWI Marshall Airport Lower Level Bus and Taxi Stand/Stop with Door Locations
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Appendix 5a: Concourse A Passenger Cars Friday Evening Dwell Time

Dwell Time Data Collection (Passenger car)

Date & Day: 8/1/2014, Friday
Time: 4:30PM - 10:30 PM
Concourse: A
Comments: NA
Time Interval Average Dwell time (H:MM:SS) Standard Deviation (H:MM:SS) Number of Observations Minimum Time (H:MM:SS) Maximum Time (H:MM:SS)
4:30 PM - 4:45 PM 0:06:52 0:11:09 19 0:00:27 0:38:33
4:45 PM - 5:00 PM 0:04:24 0:07:34 20 0:00:24 0:27:16
5:00 PM - 5:15 PM 0:05:35 0:12:25 12 0:00:11 0:43:16
5:15PM - 5:30 PM 0:03:08 0:07:25 23 0:00:14 0:36:25
5:30 PM - 5:45 PM 0:06:15 0:11:11 18 0:00:43 0:46:35
5:45 PM - 6:00 PM 0:02:28 0:01:41 16 0:00:24 0:05:46
6:00 PM - 6:15 PM 0:05:21 0:07:00 15 0:00:35 0:22:34
6:15 PM - 6:30 PM 0:03:04 0:03:54 15 0:00:14 0:14:50
6:30 PM - 6:45 PM 0:02:49 0:02:44 20 0:00:16 0:09:46
6:45 PM - 7:00 PM 0:01:54 0:01:36 34 0:00:13 0:05:41
7:00 PM - 7:15 PM 0:05:49 0:09:31 20 0:00:16 0:32:35
7:15PM -7:30 PM 0:03:44 0:04:36 13 0:00:14 0:13:20
7:30 PM - 7:45 PM 0:02:44 0:03:27 25 0:00:12 0:12:36
7:45 PM - 8:00 PM 0:04:42 0:05:48 18 0:00:27 0:17:59
8:00 PM - 8:15 PM 0:02:59 0:05:43 27 0:00:09 0:21:40
8:15 PM - 8:30 PM 0:02:14 0:02:38 25 0:00:08 0:09:34
8:30 PM - 8:45 PM 0:01:58 0:02:02 29 0:00:12 0:07:40
8:45 PM - 9:00 PM 0:03:31 0:04:40 26 0:00:19 0:22:02
9:00 PM - 9:15 PM 0:03:21 0:03:23 22 0:00:17 0:12:47
9:15 PM - 9:30 PM 0:04:07 0:06:46 21 0:00:10 0:27:25
9:30 PM - 9:45 PM 0:05:48 0:06:48 11 0:00:35 0:19:52
9:45 PM - 10:00 PM 0:02:46 0:02:13 17 0:01:00 0:10:19
10:00 PM -10:15 PM 0:02:13 0:01:32 27 0:00:19 0:05:03
10:15 PM -10:30 PM 0:02:28 0:02:46 35 0:00:29 0:11:34
Peak Period Average (8:30 PM - 10:30 PM) 0:03:00
Peak Hour Average (9:00 PM - 10:00 PM) 0:03:49
Off Peak Average 0:03:47
Overall Average 0:03:30
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Appendix 5b: Concourse B Passenger Cars Friday Evening Dwell Time

Dwell Time Data Summary (Passenger cars)

Date & Day: 8/1/2014, Friday
Time: 4:30PM - 10:30 PM
Concourse: B
Comments: NA
Time Interval Average Dwell time (H:MM:SS) Standard Deviation (H:MM:SS) Number of Observations Minimum Time (H:MM:SS) Maximum Time (H:MM:SS)
4:30 PM - 4:45 PM 0:02:58 0:02:50 22 0:00:21 0:10:48
4:45 PM - 5:00 PM 0:02:07 0:02:27 23 0:00:07 0:11:50
5:00 PM - 5:15 PM 0:04:21 0:04:59 18 0:00:08 0:16:59
5:15PM -5:30 PM 0:03:50 0:08:03 29 0:00:08 0:36:49
5:30 PM - 5:45 PM 0:01:28 0:01:05 14 0:00:07 0:04:40
5:45 PM - 6:00 PM 0:02:31 0:02:37 15 0:00:15 0:08:53
6:00 PM - 6:15 PM 0:01:58 0:01:40 19 0:00:11 0:07:27
6:15 PM - 6:30 PM 0:02:33 0:03:52 14 0:00:16 0:14:51
6:30 PM - 6:45 PM 0:01:51 0:01:42 24 0:00:15 0:06:25
6:45 PM - 7:00 PM 0:01:54 0:01:46 25 0:00:16 0:07:06
7:00 PM - 7:15 PM 0:03:55 0:06:01 24 0:00:11 0:19:52
7:15PM - 7:30 PM 0:02:11 0:02:51 21 0:00:12 0:12:04
7:30 PM - 7:45 PM 0:02:11 0:04:23 27 0:00:08 0:21:22
7:45 PM - 8:00 PM 0:02:09 0:02:55 22 0:00:08 0:10:51
8:00 PM - 8:15 PM 0:02:24 0:02:44 26 0:00:23 0:13:45
8:15PM - 8:30 PM 0:02:03 0:02:09 33 0:00:13 0:08:48
8:30 PM - 8:45 PM 0:01:16 0:01:06 38 0:00:07 0:06:12
8:45 PM - 9:00 PM 0:04:18 0:07:26 19 0:00:20 0:30:25
9:00 PM - 9:15 PM 0:03:32 0:05:21 24 0:00:12 0:25:12
9:15PM -9:30 PM 0:02:46 0:04:40 27 0:00:05 0:21:45
9:30 PM - 9:45 PM 0:01:52 0:02:30 27 0:00:08 0:08:43
9:45 PM - 10:00 PM 0:00:59 0:00:41 30 0:00:14 0:02:44
10:00 PM - 10:15 PM 0:01:55 0:02:30 26 0:00:14 0:11:16
10:15 PM - 10:30 PM 0:02:06 0:02:09 34 0:00:08 0:09:58
Peak Period Average (8:30 PM - 10:30 PM) 0:02:11
Peak Hour Average (9:00 PM - 10:00 PM) 0:02:22
Off Peak Average 0:02:32
Overall Average 0:02:24
viii
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BWI Marshall Lower Level Inbound Roadway Study — Draft

Appendix S5c: Concourse B/C Passenger Cars Friday Evening Dwell Time

Dwell Time Data Summary (Passenger cars)

Date & Day: 8/1/2014, Friday
Time: 4:30PM - 10:30 PM
Concourse: B/C
Comments: NA
Time Interval Average Dwell time (H:MM:SS) Standard Deviation (H:MM:SS) Number of Observations Minimum Time (H:MM:SS) Maximum Time (H:MM:SS)
4:30 PM - 4:45 PM 0:05:04 0:03:44 6 0:01:42 0:10:10
4:45 PM - 5:00 PM 0:09:02 0:10:05 8 0:00:09 0:25:37
5:00 PM - 5:15 PM 0:05:51 0:05:25 7 0:00:10 0:13:24
5:15PM -5:30 PM 0:05:00 0:05:00 8 0:00:30 0:12:16
5:30 PM - 5:45 PM 0:06:13 0:04:34 3 0:02:44 0:11:23
5:45 PM - 6:00 PM 0:01:52 0:02:53 8 0:00:07 0:08:52
6:00 PM - 6:15 PM 0:05:25 0:06:54 9 0:00:09 0:22:23
6:15 PM - 6:30 PM 0:02:56 0:02:48 11 0:00:10 0:07:16
6:30 PM - 6:45 PM 0:02:20 0:01:51 14 0:00:08 0:06:28
6:45 PM - 7:00 PM 0:02:07 0:02:38 22 0:00:09 0:08:25
7:00 PM - 7:15 PM 0:05:20 0:06:44 9 0:00:11 0:18:56
7:15PM -7:30 PM 0:03:07 0:02:52 9 0:00:35 0:08:05
7:30 PM - 7:45 PM 0:04:20 0:06:52 17 0:00:34 0:22:52
7:45 PM - 8:00 PM 0:02:53 0:01:56 4 0:00:05 0:04:31
8:00 PM - 8:15 PM 0:04:20 0:07:17 14 0:00:26 0:21:27
8:15 PM - 8:30 PM 0:04:41 0:04:09 10 0:00:35 0:13:18
8:30 PM - 8:45 PM 0:01:35 0:01:27 18 0:00:24 0:06:16
8:45 PM - 9:00 PM 0:08:43 0:09:46 12 0:00:20 0:30:32
9:00 PM - 9:15 PM 0:07:52 0:10:16 8 0:00:36 0:31:27
9:15 PM - 9:30 PM 0:05:06 0:04:42 12 0:00:25 0:14:55
9:30 PM - 9:45 PM 0:02:25 0:03:13 19 0:00:10 0:12:23
9:45 PM - 10:00 PM 0:02:26 0:04:35 15 0:00:22 0:18:44
10:00 PM - 10:15 PM 0:02:43 0:04:16 21 0:00:10 0:17:03
10:15 PM - 10:30 PM 0:04:00 0:05:33 17 0:00:14 0:19:49
Peak Period Average (8:30 PM - 10:30 PM) 0:03:48
Peak Hour Average (9:00 PM - 10:00 PM) 0:03:49
Off Peak Average 0:04:04
Overall Average 0:03:57

X

FBWI1 AZCOM B Y siicainin




BWI Marshall Lower Level Inbound Roadway Study — Draft

Appendix 5d: Concourse D Passenger Cars Friday Evening Dwell Time

Dwell Time Data Summary (Passenger cars)

Date & Day: 7/18/2014, Friday
Time: 4:30PM - 10:30 PM
Concourse: D
Comments: NA
Time Interval Average Dwell time (H:MM:SS) Standard Deviation (H:MM:SS) Number Of Observations Minimum Time (H:MM:SS) Maximum Time (H:MM:SS)
4:30 PM - 4:45 PM 0:01:45 0:02:27 16 0:00:17 0:10:31
4:45 PM - 5:00 PM 0:04:24 0:04:28 10 0:00:40 0:14:24
5:00 PM - 5:15 PM 0:02:46 0:03:13 13 0:00:20 0:09:48
5:15PM -5:30 PM 0:02:20 0:01:12 17 0:00:17 0:04:15
5:30 PM - 5:45 PM 0:02:12 0:01:50 19 0:00:11 0:06:45
5:45 PM - 6:00 PM 0:03:03 0:03:05 19 0:00:46 0:14:44
6:00 PM - 6:15 PM 0:06:22 0:09:00 8 0:00:27 0:27:44
6:15 PM - 6:30 PM 0:02:57 0:02:44 13 0:00:41 0:09:10
6:30 PM - 6:45 PM 0:07:01 0:07:29 11 0:01:09 0:25:05
6:45 PM - 7:00 PM 0:01:13 0:01:07 14 0:00:08 0:03:42
7:00 PM - 7:15 PM 0:01:28 0:01:10 28 0:00:16 0:06:11
7:15PM -7:30 PM 0:01:21 0:01:20 11 0:00:15 0:05:02
7:30 PM - 7:45 PM 0:05:03 0:06:12 13 0:00:14 0:22:49
7:45 PM - 8:00 PM 0:05:40 0:04:43 5 0:00:24 0:11:59
8:00 PM - 8:15 PM 0:03:31 0:03:51 10 0:00:06 0:11:18
8:15PM - 8:30 PM 0:05:02 0:09:33 6 0:00:38 0:24:32
8:30 PM - 8:45 PM 0:08:43 0:05:50 7 0:02:08 0:14:57
8:45 PM - 9:00 PM 0:07:14 0:06:11 5 0:00:46 0:14:06
9:00 PM - 9:15 PM 0:04:22 0:03:35 9 0:00:19 0:10:38
9:15PM -9:30 PM 0:02:29 0:01:45 13 0:00:18 0:05:22
9:30 PM - 9:45 PM 0:03:08 0:07:25 18 0:00:11 0:32:17
9:45 PM - 10:00 PM 0:01:33 0:01:00 9 0:00:23 0:03:13
10:00 PM - 10:15 PM 0:10:26 0:10:26 6 0:00:31 0:20:48
10:15 PM - 10:30 PM 0:08:09 0:08:34 10 0:01:04 0:29:23
Peak Period Average (8:30 PM - 10:30 PM) 0:04:59
Peak Hour Average (9:00 PM - 10:00 PM) 0:02:54
Off Peak Average 0:03:02
Overall Average 0:03:33
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BWI Marshall Lower Level Inbound Roadway Study — Draft

Appendix Se: Concourse E Passenger Cars Friday Evening Dwell Time

Date & Day:
Time:

Concourse:
Comments:

7/18/2014, Friday

4:30PM - 10:30 PM

E

NA

Dwell Time Data Summary (passenger cars)

Time Interval

Average Dwell time (H:MM:SS)

Standard Deviation (H:MM:SS)

Number of Observations

Minimum Time (H:MM:SS)

Maximum Time (H:MM:SS)

4:30 PM - 4:45 PM 0:01:15 0:00:54 3 0:00:26 0:02:12

4:45 PM - 5:00 PM 0:06:40 0:04:30 3 0:02:00 0:10:58

5:00 PM - 5:15 PM 0:02:54 0:04:35 4 0:00:21 0:09:46

5:15PM -5:30 PM 0:00:44 0:00:29 6 0:00:12 0:01:18

5:30 PM - 5:45 PM 0:01:46 0:01:09 7 0:00:20 0:03:37

5:45 PM - 6:00 PM 0:00:44 0:00:38 4 0:00:10 0:01:34

6:00 PM - 6:15 PM 0:04:02 0:03:11 3 0:00:22 0:05:58

6:15 PM - 6:30 PM 0:01:35 0:02:22 6 0:00:12 0:06:22

6:30 PM - 6:45 PM 0:01:37 0:01:02 8 0:00:12 0:03:30

6:45 PM - 7:00 PM 0:02:05 0:01:27 7 0:00:16 0:04:02

7:00 PM - 7:15 PM 0:05:53 0:09:50 9 0:00:18 0:31:27

7:15PM -7:30 PM 0:03:00 0:02:53 11 0:00:06 0:10:24

7:30 PM - 7:45 PM 0:02:06 0:00:49 7 0:00:49 0:03:01

7:45 PM - 8:00 PM 0:06:40 0:05:51 9 0:00:43 0:09:46

8:00 PM - 8:15 PM 0:11:07 0:11:33 10 0:00:13 0:29:56

8:15PM - 8:30 PM 0:05:53 0:04:36 5 0:01:44 0:12:37

8:30 PM - 8:45 PM 0:06:58 0:10:35 3 0:00:31 0:19:11

8:45 PM - 9:00 PM 0:08:34 0:10:03 7 0:00:13 0:30:25

9:00 PM - 9:15 PM 0:03:15 0:01:57 11 0:00:31 0:06:13

9:15PM -9:30 PM 0:03:13 0:02:30 7 0:00:06 0:06:58

9:30 PM - 9:45 PM 0:01:27 0:01:00 6 0:00:22 0:02:57

9:45 PM - 10:00 PM 0:02:19 0:00:04 2 0:00:16 0:02:21

10:00 PM - 10:15 PM 0:04:04 0:05:58 7 0:00:09 0:16:49

10:15 PM - 10:30 PM 0:06:34 0:06:45 9 0:00:17 0:22:19
Peak Period Average (8:30 PM - 10:30 PM) 0:04:37
Peak Hour Average (9:00 PM - 10:00 PM) 0:02:45
Off Peak Average 0:03:58
Overall Average 0:04:11
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BWI Marshall Lower Level Inbound Roadway Study — Draft

Appendix 6: Cost Estimating Materials

OPERATIONAL IMPROVEMENTS
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BWI Marshall Lower Level Inbound Roadway Study — Draft

1. Reduce the Number of Taxis allowed Curb Access

From: Franz Ollerman <follerman1@bwiairport.com =
To: Lookenbill, David; | | Wayne Schuster
o AHara, Allan; % Ray, Jennifer; | | Wolniak, Matthew; ¥ Stratmeyer, Robert; [ Gary, Sarah; [# Stewart, David
Subject: RE: DRAFT - lower level roadway/curb recommendations
Dave,

| talked with Ralign and we have the following responses:
Traffic Managers — he was planning on $13 per hour base level people. Expecting an annual budget of $750,000 for traffic managers.
B/C bag claim — no issues with what you have below.
*Shorten taxi queue — no cost issues, it is not in their contract.
Trip Fee implementation — the plan is to hire a company to manage this function — they will supply their own equipment, a revenue positive operation.
Free garage parking — go ahead and estimate it.

Alex

From: Lookenbill, David [mailto:DLookenbill@jmt.com]

Sent: Thursday, December 10, 2015 7:55 AM

To: Wayne Schuster; Franz Ollerman

Cc: AHara, Allan; Ray, Jennifer; Wolniak, Matthew; Stratmeyer, Robert; Gary, Sarah; Stewart, David
Subject: RE: DRAFT - lower level roadway/curb recommendations

Wayne and Alex,
We will get on it right away. The following are some thoughts on the pricing that we need to coordinate and maybe get some clarification from you:

0-6 Month ltems

Sent: Thul2/10/2015 3:44 PM

sy

Item 2: Traffic Managers - | wonder if the cost of Item 2 should come from Ralign since he is working on the issue. | also wonder if there is any reduced or offsetting of costs as we replace some MdTAP

officers with private traffic managers. We can take a stab at this if you want us to but we don't have access to the MdTAP costs so all we would be able to estimate is the labor force we think we would

need to manage traffic and we would base it on a single evening shift of say 5:30 PM — 2 AM.

Item7: Use B/C bag claim - | don't think there is any cost associated with Item 7 if we encourage the C pier arrivals to use these claims because they will be walking past them to get to A/B. However, to

facilitate encouragement of A/B arrivals to use these claims we will assume that we will need 4 interior VMS signs to function like the displays over the bag claims but also include directional arrows and

bag claim numbers.

6 See more about: Franz Cllerman,

v
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BWI Marshall Lower Level Inbound Roadway Study — Draft

3. Reduce the Length of the Lower Level Curb Reserved for MTA Buses, Hotel Shuttles, Police Staging and Traffic Cones

g o° D.ﬁ 3] ® i ° m ° 8 ""‘“'--._____‘
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BWI Marshall Lower Level Inbound Roadway Study — Draft

4. Relocate MTA Bus Stop to another Lower Level Location

PROJECT COST ESTIMATE

TASK 013 - BWI MARSHALL - VISSIM TRAFFIC MODEL FOR LOWER LEVEL ROADWAY
MAA-AE-14-006

10/26/2015
ESTIMATING LEVEL: (0 Budget O Cor t 030% 060 % 0100% O Bid
DESCRIPTION — UNIT UNIT COST || QUANTITY TOTAL COMMENT
MOBILIZATION 5.5% $ 1,424
MOT 5.5% $ 1,424
SQUARE PERFORATED TUBULAR STEEL SIGN POSTS EA $ 100 1 $ 100
SHEET ALUMINUM SIGN SF $ 25 4 $ 100
SQUARE TUBULAR STEEL ANCHOR BASE FOR SIGNAGE EA $ 80 1 $ 80
MTA BUS SHELTER EA $ 8,537 3 $ 25,612 |[Unit cost is based on an MTA study developed in 2010.
Cost is based on a cost estimate provided as part of Task MAA-AE-14-
WAYFINDING SIGNAGE WITHIN THE TERMINAL EA $ 26,667 4 003 and is fully loaded. Added directly to Subtotal G.
SUBTOTAL A $ 28,741
Special Systems BAS (Metasys)
FAS (Honeywell)
CASS
CCTV
BGE
Verizon
SUBTOTAL B $ 28,741
Miscellaneous Construction Allowance (5% to 10% of B) 10% $ 2,874
SUBTOTAL C $ 31,615
Design Contingency (15% to 25% of C) 25% $ 7,904
SUBTOTAL D $ 39,518
General Conditions X% of D (If not included in Unit Costs) %
Contractor O&P X% of D (If not included in Unit Costs) 10% $ 3,952
SUBTOTAL E $ 43,470
Construction Quality Control Plan (3% of E) 3% $ 1,304
SUBTOTAL F (Construction Cost Estimate) $ 44,774
[Estimated Design Fee (8% to12% of E) $ 20,000
[Estimated CMI Fee (8% to 12% of E) $ 20,000
SUBTOTAL G $ 84,774
Escalation Factor (if applicable) %
WAYFINDING SIGNAGE WITHIN THE TERMINAL EA $ 26,667 4 $ 106,667
GRAND TOTAL (Program Cost Estimate) $ 191,441
Level of Accuracy 0 Quantity Take-Off O General Square Foot 0 Comparison with other installations/facilities
List of Sole Source Items Included in this 1 3 5
Contract 2 4 6
List of Assumptions
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BWI Marshall Lower Level Inbound Roadway Study — Draft

6. Install Sequential Column Numbers on the Structural Columns

PROJECT COST ESTIMATE
TASK 013 - BWI MARSHALL - VISSIM TRAFFIC MODEL FOR LOWER LEVEL ROADWAY
MAA-AE-14-006

10/26/2015
ESTIMATING LEVEL : O Budget @] Concept 030% 060 % 0100% O Bid
DESCRIPTION — UNIT UNIT COST QUANTITY TOTAL COMMENT
MOBILIZATION 5.5% $ 4,752
MOT 5.5% $ 4,752
Assumed 4' Diameter Columns and 5' Tall Painted Numbers on 145
columns.
PAINT STRUCTURAL COLUMNS EA $ 600.00 144 $ 86,400 ||Columns on each side of the non-commercial roadway will be
[painted.
Columns along the Authorized Vehicles roadway will not be painted.
CUSTOMIZED SIGN POLES AND FOUNDATION LS $ 1,000 ﬂ 1 $ 1,000
CUSTOMIZED SIGN IN CELL PHONE LOT EA $ 1,700 1 $ 1,700 ||Based on a 2010 estimate provided by Folia Alto.
SUBTOTAL A $ 98,604
Special Systems BAS (Metasys)
FAS (Honeywell)
CASS
CCTV
BGE
Verizon
SUBTOTAL B $ 98,604
Miscellaneous Construction Allowance (5% to 10% of B) 10% $ 9,860
SUBTOTAL C $ 108,464
Design Contingency (15% to 25% of C) 25% $ 27,116
SUBTOTAL D $ 135,581
General Conditions X% of D (If not included in Unit Costs) %7
Contractor O&P X% of D (If not included in Unit Costs) 10% $ 13,558
SUBTOTAL E $ 149,139
Construction Quality Control Plan (3% of E) 3% $ 4,474
SUBTOTAL F (Construction Cost Estimate) $ 153,613
[Estimated Design Fee (8% to12% of E) $ 20,000
[Estimated CMI Fee (8% to 12% of E) $ 20,000
SUBTOTAL G $ 193,613
Escalation Factor (if applicable) %0?
GRAND TOTAL (Program Cost Estimate) $ 193,613
Level of Accuracy [ Quantity Take-Off [ General Square Foot [ Comparison with other installations/facilities
List of Sole Source Items Included in this 1 3 5
Contract 2 4 6
List of Assumptions
XVi
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BWI Marshall Lower Level Inbound Roadway Study — Draft

7. Combine Terminal Announcements, Signage in Concourses A and B, and Website Information to Reduce Lower Level Pick-ups
PROJECT COST ESTIMATE

TASK 013 - BWI MARSHALL - VISSIM TRAFFIC MODEL FOR LOWER LEVEL ROADWAY
MAA-AE-14-006

12/14/2015
ESTIMATING LEVEL : O Budget Concept 030% 060% 0100% 0O Bid
DESCRIPTION UNIT UNIT COST QUANTITY TOTAL COMMENT
MOBILIZATION 5.5% $ 5,867
MOT 5.5% $ 5,867
WAYFINDING SIGNAGE WITHIN THE TERMINAL (VMS Unit cost is based on a cost estimate provided as part of Task MAA-
SIGNS) EA $ 26,667 4 $ 106,667 AE-14-003.
SUBTOTAL A $ 118,400
Special Systems BAS (Metasys)
FAS (Honeywell)
CASS
CCTV
BGE
Verizon
SUBTOTAL B $ 118,400
Miscellaneous Construction Allowance (5% to 10% of B) 10% $ 11,840
SUBTOTAL C $ 130,240
Design Contingency (15% to 25% of C) 25% $ 32,560
SUBTOTAL D $ 162,800
General Conditions X% of D (If not included in Unit Costs) %7
Contractor O&P X% of D (If not included in Unit Costs) 10% $ 16,280
SUBTOTAL E $ 179,080
Construction Quality Control Plan (3% of E) 3% $ 5,372
SUBTOTAL F (Construction Cost Estimate) $ 184,452
[Estimated Design Fee (8% to12% of E) 12% $ 22,134
[Estimated CMI Fee (8% to 12% of E) 12% $ 22,134
SUBTOTAL G $ 228,721
Escalation Factor (if applicable) %0?
GRAND TOTAL (Program Cost Estimate) $ 228,721
Level of Accuracy O Quantity Take-Off O General Square Foot O Comparison with other installations/facilities
List of Sole Source Items Included in this 1 3 5
Contract 2 4 6

List of Assumptions
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BWI Marshall Lower Level Inbound Roadway Study — Draft

8. Increase Curb Dwell Time Enforcement

From: Franz Cllerman <follerman 1@bwiairport.com >
To: Lookenbill, David; | | Wayne Schuster
o AHara, Allan; [# Ray, Jennifer; | | Wolniak, Matthew; [® Stratmeyer, Robert; ®| Gary, Sarah; # Stewart, David
Subject: RE: DRAFT - lower level roadway/curb recommendations
Dave,

| talked with Ralign and we have the following responses:

Traffic Managers — he was planning on 513 per hour base level people. Expecting an annual budget of 5750,000 for traffic managers.*

B/C bag claim — no issues with what you have below.

Shorten taxi queue — no cost issues, it is not in their contract.

Trip Fee implementation — the plan is to hire a company to manage this function — they will supply their own equipment, a revenue positive operation.
Free garage parking — go ahead and estimate it.

Alex

From: Lookenbill, David [mailto: DL ookenbill@jmt.com)]

Sent: Thursday, December 10, 2015 7:55 AM

To: Wayne Schuster; Franz Ollerman

Cc: AHara, Allan; Ray, Jennifer; Wolniak, Matthew; Stratmeyer, Robert; Gary, Sarah; Stewart, David
Subject: RE: DRAFT - lower level roadway/curb recommendations

Wayne and Alex,
We will get on it right away. The following are some thoughts on the pricing that we need to coordinate and maybe get some dlarification from you:

0-6 Month ltems

Sent: Thu12/10/2015 3:44 PM

(S

Item 2: Traffic Managers - | wonder if the cost of Item 2 should come from Ralign since he is working on the issue, | also wonder if there is any reduced or offsetting of costs as we replace some MdTAP

officers with private traffic managers. We can take a stab at this if you want us to but we don't have access to the MdATAP costs so all we would be able to estimate is the labor force we think we would

need to manage traffic and we would base it on a single evening shift of say 5:30 PM — 2 AM.

Item7: Use B/C bag claim - | don"t think there is any cost associated with Item 7 if we encourage the C pier arrivals to use these claims because they will be walking past them to get to A/B. However, to

facilitate encouragement of A/B arrivals to use these claims we will assume that we will need 4 interior VIMS signs to function like the displays over the bag claims but also include directional arrows and

bag claim numbers.

B See mare about: Franz Ollerman.
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BWI Marshall Lower Level Inbound Roadway Study — Draft

9. Institute a Per-Trip Fee for Private Commercial Vehicles

From: Franz Cllerman <follerman 1@bwiairport,com >
To Loakenbill, David; | | Wayne Schuster
Cc AHara, Allan; (% Ray, Jennifer; | | Wolnizk, Matthew; (% Stratmeyer, Robert; ® Gary, Sarah; [® Stewart, David
Subject: RE: DRAFT - lower level roadway/curb recommendations
Dave,
I talked with Ralign and we have the following responses:
Traffic Managers — he was planning on $13 per hour base level people. Expecting an annual budget of 750,000 for traffic managers.
B/C bag claim — no issues with what you have below.
Shorten taxi queue — no cost issues, it is not in their contract.
Trip Fee implementation — the plan is to hire a company to manage this function — they will supply their own equipment, a revenue positive uperation.*

Free garage parking — go ahead and estimate it.

Alex

From: Lookenbill, David [mailto: DLookenbill@jmt.com]

Sent: Thursday, December 10, 2015 7:55 AM

To: Wayne Schuster; Franz Ollerman

Cc: AHara, Allan; Ray, Jennifer; Wolniak, Matthew; Stratmeyer, Robert; Gary, Sarah; Stewart, David
Subject: RE: DRAFT - lower level roadway/curb recommendations

Wayne and Alex,
We will get on it right away. The following are some thoughts on the pricing that we need to coordinate and maybe get some clarification from you:

0-6 Month ltems

Sent: Thul2/10/2015 3:44 PM

LS

Item 2: Traffic Managers - | wonder if the cost of Item 2 should come from Ralign since he is working on the issue. | also wonder if there is any reduced or offsetting of costs as we replace some MATAP

officers with private traffic managers. We can take a stab at this if you want us to but we don't have access to the MdTAP costs so all we would be able to estimate is the labor force we think we would

need to manage traffic and we would base it on a single evening shift of say 5:30 PM — 2 AM.

Item7: Use BfC bag claim - | don't think there is any cost associated with Iitem 7 if we encourage the C pier arrivals to use these claims because they will be walking past them to get to A/B. However, to

facilitate encouragement of A/B arrivals to use these claims we will assume that we will need 4 interior VMS signs to function like the displays over the bag claims but also include directional arrows and

bag claim numbers.

9 See more about: Franz Ollerman.

1 Y Y Y R P

X1X

M DC[ DANIEL CONSULTANTS, INC



& : 7

CAPITAL IMPR

OVEMENTS

AZCOM

BWI Marshall Lower Level Inbound Roadway Study — Draft

XX




BWI Marshall Lower Level Inbound Roadway Study — Draft

1. Restripe Lanes Adjacent to the Lower Level Curbside

PROJECT COST ESTIMATE
TASK 013 - BWIMARSHALL - VISSIM TRAFFIC MODEL FOR LOWER LEVEL ROADWAY
MAA-AE-14-006

10/26/2015
ESTIMATING LEVEL : (] Budget Concept 0 30% 0 60 % 0 100 % O Bid
DESCRIPTION UNIT UNIT COST || QUANTITY TOTAL COMMENT
MOBILIZATION 5.5% $ 540
MOT 5.5% $ 540
MARKING - ARROW M ARKERS SF $ 1,050 ﬂl 8 $ 8,400 [fAssumed eight 5'x5' markings. (One per lane every 500"
STRIPING - LANE LINE PER MILE [ $ 2,772 0.5 $ 1,418
SUBTOTAL A $ 10,897
Special Sy stems BAS (Metasys)
FAS (Honey well)
CASS
CCTV
BGE
Verizon
SUBTOTALB $ 10,897
Miscellaneous Construction Allowance (5% to 10% of B) 10% $ 1,090
SUBTOTAL C $ 11,987
Design Contingency (15% to 25% of C) 25% $ 2,997
SUBTOTALD $ 14,984
General Conditions X% of D (If not included in Unit Costs) %?
Contractor O&P X% of D (If not included in Unit Costs) %?
SUBTOTALE $ 14,984
Construction Quality Control Plan (3% of E) 3% $ 450
SUBTOTAL F (Construction Cost Estimate) $ 15,433
Estimated Design Fee (8% to12% of E) $ 20,000
Estimated CM 1 Fee (8% to 12% of E) $ 20,000
SUBTOTAL G $ 55,433
Escalation Factor (if applicable) %
GRAND TOTAL (Program Cost Estimate) $ 55,433
Level of Accuracy O Quantity Take-Off w|General Square Foot O Comparison with other installations/facilities
List of Sole Source Items Included in this 1 3 5
Contract 2 4 6
List of Assumptions
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BWI Marshall Lower Level Inbound Roadway Study — Draft

2. Construct Lower Level “Commercial Curb Slot Project”

PROJECT COST ESTIMATE
TASK 013 - BWI MARSHALL - VISSIM TRAFFIC MODEL FOR LOWER LEVEL ROADWAY
MAA-AE-14-006

10/26/2015
ESTIMATING LEVEL : O Budget Concept 030% 0 60% 0100% O Bid
DESCRIPTION UNIT UNIT COST QUANTITY TOTAL COMMENT
MOBILIZATION 5.5% $ 5,333
MOT 5.5% $ 5,333
DRAINAGE 5% $ 4,848
UTILITY 8% $ 7,756
BRIDGE OVER ROADWAY SF $ 175 $ =
MILL AND OVERLAY LANE MILES || $ 200,000 0.4 $ 76,332
NEW PAVING LANE MILES ([ $ 1,600,000 0.003 $ 4,874
TYPE A CURB AND GUTTER LF $ 35 379 $ 13,265
STRIPING - EDGE LINE PER MILE | $ 11,088 0.2 $ 1,833
STRIPING - LANE LINE PERMILE |$ 2,772 0.2 $ 652
SUBTOTAL A $ 120,226
Special Systems BAS (Metasys)

FAS (Honeywell)

CASS

CCTV

BGE

Verizon
SUBTOTAL B $ 120,226
Miscellaneous Construction Allowance (5% to 10% of B) 10% $ 12,023
SUBTOTAL C $ 132,248
Design Contingency (15% to 25% of C) 25% $ 33,062
SUBTOTAL D $ 165,310
General Conditions X% of D (If not included in Unit Costs) %?
Contractor O&P X% of D (If not included in Unit Costs) %?
SUBTOTAL E $ 165,310
Construction Quality Control Plan (3% of E) 3% $ 4,959
SUBTOTAL F (Construction Cost Estimate) $ 170,270
Estimated Design Fee (8% to12% of E) 10% $ 17,027
Estimated CMI Fee (8% to 12% of E) 10% $ 17,027
SUBTOTAL G $ 204,323
Escalation Factor (if applicable) %?
GRAND TOTAL (Program Cost Estimate) $ 204,323
Level of Accuracy O Quantity Take-Off O General Square Foot [0 Comparison with other installations/facilities
List of Sole Source Items Included in this 1 3 5
Contract 2 4 6
List of Assumptions
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BWI Marshall Lower Level Inbound Roadway Study — Draft

FPAVEMENT DETAIL — B

RECONPIGURE CURS TO ALLOW
FOR 3 = 12" LANES

— PLACE TUBULAR PAVEMENT
MARKERS AT 20" OC

TO A MANHOLE AMD
INSTALL PROPOSED IMLET

PAVEMENT LEGEND

e

MATCH
REMOVE ALL EXISTING TUBULAR EXISTING

MARKIMNGS

KEY NOTES

GEMERAL NOTES

]

:{}
= |—195
s
KEY PLAN
I T / T T ."-@;
COMSTRUCT MOUNTABLE
CURE AND STAMPED ]
‘ COMCRETE !
PROPOSED TYPE-E
END TREATMENT AND
- CONCRETE BARRIER
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BWI Marshall Lower Level Inbound Roadway Study — Draft

3. Relocate Cell Phone Lot to Existing Taxi Staging Area

PROJECT COST ESTIMATE
TASK 013 - BWI MARSHALL - VISSIM TRAFFIC MODEL FOR LOWER LEVEL ROADWAY
MAA-AE-14-006

12/15/2015
ESTIMATING LEVEL : 0 Budget Concept 030% 0 60% 0100% O Bid
DESCRIPTION — UNIT UNIT COST QUANTITY TOTAL COMMENT
MOBILIZATION 5.5% $ 25,779
MOT 5.5% $ 25,779
DRAINAGE 30% $ 140,614
UTILITIES 8% $ 37,497
Grinding Asphalt Pavement 0 to 2 Inch SY $ 5 8,178 $ 40,889
Superpave Asphalt Mix 12.5MM for Surface, PG 64S-22, Level 2 TON $ 150 920 $ 138,000
Striping - Parking Line (Cell Phone Lot) LF $ 2 3,600 $ 7,200
Approximately 3,330 LF of striping will be sealed.
.. .. . . Assumed 100 SF is equivalent to roughly 4 gallons of tar.
Slurry Seal Existing Striping (Taxi Staging Area) GAL $ 7 133 $ 996 Unit Cost is escalatedqfrom the J. anua%y ;]OIZg MDSHA Price
Index.
Striping - Parking Line (Taxi Staging Area Lot) LF $ 2 2,200 $ 4,400
New Building for Taxi Staging Area EA $ 277,229 1 $ 277,229
SUBTOTAL A $ 698,383
Special Systems BAS (Metasys)

FAS (Honeywell)

CASS

CCTV

BGE

Verizon
SUBTOTAL B $ 698,383
Miscellaneous Construction Allowance (5% to 10% of B) 10% $ 69,838
SUBTOTAL C $ 768,222
Design Contingency (15% to 25% of C) 25% $ 192,055
SUBTOTAL D $ 960,277
General Conditions X% of D (If not included in Unit Costs) %0?
Contractor O&P X% of D (If not included in Unit Costs) %?
SUBTOTAL E $ 960,277
Construction Quality Control Plan (3% of E) 3% $ 28,808
SUBTOTAL F (Construction Cost Estimate) $ 989,085
Estimated Design Fee (8% to12% of E) 10% $ 98,909
Estimated CMI Fee (8% to 12% of E) 10% $ 98,909
SUBTOTAL G $ 1,186,903
Escalation Factor (if applicable) J0?
GRAND TOTAL (Program Cost Estimate) $ 1,186,903
Level of Accuracy O Quantity Take-Off O General Square Foot 0 Comparison with other installations/facilities
List of Sole Source Items Included in this 1 3 5
Contract 2 4 6
List of Assumptions
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BWI Marshall Lower Level Inbound Roadway Study — Draft

GENERAL BUILDILNG INFORMATION: | GENERAL CODE INFORMATION:

DRAWING NUMBER: B4 @ THE MINTMUM AND MAXIMUM NUMBER OF WINDOWS AND DOORS CODE SHALL BE LIMITED. CONSIDERATION MAY BE
NOMINAL BUILDING SIZE: | 48360 TAKEN TO THE CODE REQUIREMENTS FOR EGRESS AND ENERGY CONSERVATION,
M O D l l I AR G ENI l l S SQUARE FOOTAGE: 2880 > REQUIRED PLUMBING FIXTURES ARE SUBJECT TO THE ADOPTED PLUMBING CODE. CONSIDERATION MAY BE TAKEN
BUILDING USE: BUSINESS (B) FOR EXISTING RESTROOMS ON SITE.
= THE BUILDING SQUARE FOOTAGE SHALL BE LIMITED TO THE REQUIREMENTS OF THE ADOPTED BUILDING CODE.

THE BUILDING SHALL BE SET WITH A PERMANENT OR TEMPORARY FOUNDATION SYSTEM AND APPROVED BY THE

S G W'WW."]Udulal'gCniuS.CUm LOCAL OFFICIAL HAVING JURISDICTION,
M A R T B U IL D [ N > THE FINAL LAYOUT IS SUBJECT TO REVIEW FOR COMPLIANCE WITH THE BUILDING CODE ENFORCED IN THE AREA THE

{888)42&] 113 BUILDLING WILL BE LOCATED.

i BD"O” i

S O - T S —— 4
— H
== i
OFFICE #1 21Q OFFICE #2 i
olo |
% i

] !~ MANSARD ROOF

OFFICE #3 OFFICE #4 L/ OVERHANG

—_—

470"

WORK i
GENERAL DESIGN NOTES: AREA
BREAK ROOMS, CONFERENCE |
ROOMS, OFFICES, CLOSETS AND | |
RESTROOMS CAN BE ADDED, | :
DELETED, MOVED OR RESIZED TO OFFICE #5 | OFFICE #6 ’
MEET YOUR SPECIFIC SPACE |
REQUIRMENTS. 1 -
5
WINDOWS AND DOORS CAN BE g :
ADDED OR REMOVED BASED ON H
YOUR SITE REQUIREMENTS. 7 |
MECHANICAL, ELECTRICAL AND |
PLUMBING WILL BE SIZED TO MEET | |
THE USE AND OCCUPANCY OFFICE #7 | OFFICE #8 |
REQUIREMENTS. pre——— | B :
| H
| i
= 2 =
B
(3]
“ . ¥l e ‘ 7 2 : |'I
Y i \:' TALL ROOF
R o S s T MANSARD
| A RN 1 o :
il 7 £l £ 7l &
32'x48" VINYLCLAD g \G MAY APPLY. DEPENDING ON 72" OR 36"
S ERTRAL STk st oo e bt | — COMMERCIAL
WINDOW SHOWN ' AND TRIM GLASS DOOR
600" SHOWN

BUILDING FRONT ELEVATION

BUILDING INSTITUTE

ASK ABOUT GREEN, SUSTAINABLE BUILDING OPTIONS
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Daar Jannifr Ray,

Thank yaou for choosing Modular Ganlue 35 your madular bulliing and spaca planning
apart

Balow I 3 budigetary prics quotza basad on tha Sftachad $oor pian for your rviaw, us2 and
Ccommeant. Pia3sa ikaap in mind 3t Fis ks skmgly 3 sErng pain.

Tha gala Is bapad on palactions:

Guota ID: @31ETD

Squara Faat: 2850

Bullding Typs: Business —Offica | Adminletrative
Floor Plan Numibar: B4

Buliing Grade: Bass Bullding
Sarvicas | Instaliation Typs: Total Tumksy

Project Sale Price: $277.22880

Tha scops of work for this budgstary prics quota should be bassd on the
Information above and the fellowing conelderations:

* ANl pricing Is budgstary and valid within the Untted Statse and should not bs
conekiarad 38 3 final offer by Modular Ganlus.
Standard Modutar Gandue new bullding spacifications (IBC - 58 Wioeod) and
daslgn construction anes conseldanad.
Bulidings include HVAC, plumbing, slectric and excludas but 1s net imited
to tha following |firs suppresslon systeme, final data and phonsa hard
wiring, fumnitura and accassorian)
Minimal st work ls consldared and excludas but Is not imited to tha
Tollowing | sita obetruction removales, new roadwork or parking lote, storm
watar tawan or faag)
Utiity connaction astimatas are consldaring sufficlant capacities avallabla on
gita within 14r of the medular bullding location.
Longar tarm oparating leasae, Financs laases and othar Purchasa Oplicna
ara gvallabla; howevar, they will raguire parecnal consultation by a Modular
Ganlua.

A project of this alze and typ= will require additional Information and devalopment
meastinge with Modular Ganlus. Pla3ss contact ue via wabette, amall, fax, phons or
mizet iImportantty in perecn 0 we can st down and discuss your projact further

Baet Regarda,

Jimimyy Hanalay
Buslnass

Corporate Offica ! Cantral Estimating Modular Ganlus
|B55]420-1113 phona

W meduilarganiu e com
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4. Install Variable Message Signs in Strategic Locations

BWI Marshall Lower Level Inbound Roadway Study — Draft

Base Package $1,541,000 51,886,000 537,500 $375,000 $1,923,500 $2,261,000
Add Alternate 1 - Enhanced VMS on [-195 $1,708,000 52,090,000 S0 S0 $2,090,000 $2,090,000
Add Alternate 2 - Arrivals Level VMS Signs 565,000 580,000 51,500 515,000 $81,500 595,000
Add Alternate 3 - Additional VMS Sign $450,000 $550,000 $3,000 $30,000 $553,000 $580,000
Total $3,764,000 $4,606,000 $42,000 $420,000 $4,648,000 $5,026,000
MAA-AE-14-003

Task 4003 - BWI Thurgood Marshall Airport Roadways Electronic Signage Replacement Study

Base Project
October 27, 2015

ESTIMATING LEVEL L2 Bugut L Concapt L aow L. e = 100% (-
s e “irmirmersiea e s s o v v
ITEM | DESCRIPTION T T _UNT ] UniTcost ] QuANTITY L1 TOTAL 1 COMMENT
1 F.WNTENANCE OF TRAFFIC LS $§ B0,000.00 1 5 B80.000.00
F RUSION AND SEDIMENT CONTRUL LS 5 1500000 il b 15,000.00
3 ! CLOSED PANEL EA S 12,000.00 21 5 252,000.00 See assumption 1 below.
4 LECTRONIC Siﬁﬁ ALT #1 EA 108,850 00 1 108.850.00 See assumption 2 below.
5 LECTRONIC SIGN ALT #2 EA 108,850.00 1 108,850.00 See assumption 2 below.
[ LECTRONIC SIGN GM2 EA 98,000.00 1 98,000.00
7 LECTRONIC SIGN P4 EA 82,500.00 1 b 82.500.00
8 LECTRONIC SIGN P7 EA 35,000.00 1 5 ___35,000.00
[] LECTRONIC SIGN P8 EA B2,500.00 1 b 82.500.00
10 %-2 REPLACEMENT LS 80,000.00 1 s ___80.000.00
11 -6 REPLACEMENT LS 141,000.00 1 » 141,000.00 See iption 3 below.
ABINET RETROFIT AND REPAIR LS 15.000.00 1 5 15.000.00
OMMUNICATIONS TO P7 (EXISTING HOTEL SIGN) LS 5,000.00 1 5 5.000.00
' LS 11,500 00 1 5 __11,500.00
13 IBER MODULES Ed 1,500.00 18 5 27,000.00
16 __JABOR TO RECONFIGURE FIBER TO STAR TOPOLOGY HR 120 00 100 s ___12.000.00
Special Sysiems _E.u (Metasys) E
AS (Honeywell) ]
ICASS §
ICCTV H
"JBGE s
enzon
S (Baggage Handling Systems)
har Sﬁlams ’%ﬂ:!hﬁl
SUBTOTAL A 5 1,154,200.00
v Contingency {15% o Z5% of A) 20% § 230.840.00
SUBTOTAL B 1,385 040.00
General Conditions X% of B (If not included in Unit Costs) 0% -
Contractor O&P X% of B (if not included in Unit Costs) 0%
Construction Security Pian (X% of B) 0% .
1,385,040.00
Construction Qualty Control Plan (3% of C) 3% 5 41,551.20
1,426,591.20
Miscellaneous Construction Allowance (5% to 10% of C) 8% 5 110.803.20
Construction Qualty Control Plan (3% of Misc_ Construction Alowance) 3% 332410
ITDTAI. CONSTRUCTION COST ESTIMATE l_ | § 1,540,718.50
ADDITIONAL PROGRAM COSTS
10% | | 15407185
10% 15407185
1,848 862.20 |
2% 5 36.977.24 8
1885839 44|
Level of Accuracy L Guantity Take-Off L. General Square Foot *'Compmson with other installabons/facilities
Il.n of Sole Source ltems 1 3 5
Inchuded in this Contract 2 B | B

1 Al axisting ground mounted signs will remain, and only the electronic portion will be replaced

2 The existing pedestals for At #1 and Alt #2 wil be re-used.

List of As:
WA OF P\BeUTRpRY 3 The existing structure will remain for OH-6

4
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BWI Marshall Lower Level Inbound Roadway Study — Draft

MAA-AE-14-003
Task 4003 - BWI Thurgood Marshall Airport Roadways Electronic Signage Replacement Study
Add Alternate 1 - Enhanced VMS on |-195
October 27, 2015

& : 7

ESTIMATING LEVEL [ Budget C concapt C 3% C sox C 100% Ceu
Pr— ——— — —
ITEm | DI_ESCRIPTION I 1 uNIT UNIT COST I C_IUANTIT‘I' l I TOTAL | | COMHENT
1 ]MAINTE_NANCE OF TRAFFIC _ 100.000.00 1 $ 100,000.00 ) _
2  JOH-2 REPLACEMENT FROM BASE PROJECT $ (80.000 GOLI 1 $ (80,000 00’ This is a reduction.
3 JOH-2 REPLACEMENT b 350.000.00 1 $ 350,000.00
4 STATIC SIGN GM-2a $ 9.000.00 1 $ 9.000.00
5 STATIC SIGN GM-9 $ 9 000.00 1 $ 9,000.00
6 STATIC SIGN GM-13 $ 18.500.00 1 3 18.500.00
7 STATIC SIGN GM-14 }  18.500.00 1 3 18,500.00
8 STATIC SIGN GM-17 3 9.000.00 1 $ 9.000.00
9 STATIC SIGN GM-18 $ 18.500.00 1 3 18,500.00
10 STATIC SIGN OH-5 $ 7.500.00 1 $ 7,500.00
11 STATIC/ELECTRONIC SIGN OH-6a $ 440.000.00 1 $ 440,000.00 See assumption 1 below.
12 JSTATIC SIGN OH-8 $ 166.000.00 1 $ 166.000.00
13 STATIC SIGN OH.11 € 1948 500 00 1 £ 1QR 500 00
14 JREMOVAL OF EXISTING STATIC SIGNS AND STRUCTURES $ 15.000.00 1 3 15.000.00
1
Special Systems |BAS (Metasys) $ -
JFAS (Honaywel) $
CASS $ -
CCTV $ -
IBGE $ -
l'u'uu(uu 3 -
BHS | Handling Systems) $
Other Systems (Specify) $ -
SUBTOTAL A $ 1,279,500.00
Design Contingency (15% to 25% of A) 20% $ 255,900.00
SUBTOTAL B $ 1,535,400.00
General Conditions X% of B (If not incuded in Unit Costs) 0% : -
Contractor O&P X% of B (if not ncluded in Unit Cosl_!.} 0% $ -
Construction Securily Plan (X% of B) 0% 3 -
SUBTOTAL C b 1,535,400.00
Construction Quality Contrel Ptan (3% of C) 3% 3 46.062.00
SUBTOTAL D } 1,581,462.00
IMiscelaneous Construction Allowance (5% lo 10% of C) 8% $ 12283200
Construction QLI&M! Control Pian 13‘:':. of Misc. Construction Aliowance ) 3% $ 3.684.96
[TOTAL CONSTRUCTION COST ESTIMATE
ADDITIONAL PROGRAM COSTS
Estimated Design Fee (8% 1o 12% of Construction Cost) 10% $ 170.797.90
Estimated CMI Feo !B‘:; to 12% of Construction Cost) 10% 170,797.90
TOTAL CAPITAL PROGRAM COST ESTIMATE 574.76
Escalation Faclor (if applicable) 2% 40,991.50
GRAND TOTAL b 2,090,566.26
Level of Accuracy L_ Quantty Take-Off L_ General Square Fool = Comparison with other instalations/facilties
List of Sole Source tlems 1 3 -
|In-cludod in this Contract 2 Rl 15
1 Existing structure will be replaced with two structures, one for each direction of I-195.
List of Assumptions i
4
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BWI Marshall Lower Level Inbound Roadway Study — Draft

MAA-AE-14-003
Task 4003 - BWI Thurgood Marshall Airport Roadways Electronic Signage Replacement Study
Add Alternate 2 - Arrivals Level VMS Signs
October 27, 2015

ESTOLATING LEVEL L2 sucoet L concept L 20% L so% L 10078 s«
| ET | DESCRIPTION 1 _onm [ unimcost | quantiiy LI TotaL | COMMENT
I CONSTRUCTION COST ESTIMATE

1 IMAINTENANCE OF TRAFFIC LS 3 2.000.00 1 $ 2.000.00
2 SIGN AF-3200-16x144-8-RG EA $ 405000 3 $ 12.150.00
3 ICONTROLLER EA $ 1.600.00 3 $ 4.800.00
4 COMMUNICATIONS LS $ 25000.00 1 $ 25.000.00
5 PASC. HARDWARE FOR MOUNTING LS $ 5.000.00 1 $ 5,000.00
|
|
Special Systems BAS (Metasys) $
FAS (Honeywell) S
JCASS S
ICCT‘J 5
BGE S
RVerzon 3
BHS (Baggage Handing Systems) >
Other Syslems (Specily) 3
SUBTOTAL A $ 48 950.00
[0esign Contingency {15% 10 25% of A) 20% $ 9.790.00
SUBTOTAL B $ 58,740.00
General Condilions X% of B (Il nol included in Unil Costs) 0% S -
Contractor O&P X% of B (¥ not included in Unk Costs) 0% b
Construction Securty Plan (X% of B) 0% S -
SUBTOTAL C $ 58,740.00
Construction Qualty Control Plan (3% of C) 3% S 1.762.20
SUBTOTAL D § 60,502.20
IMiscelancous Construction Allowance (5% 10 10% of C) 8% $ 4,699.20
Construction Qualty Control Plan (3% of Misc. Construction Alowance) 3% $ 140.98
65,342.38
ADDITIONAL PROGRAM COSTS
Estimated Design Fee (8% to 12% of Construction Cost) 10%
Estmated CMI Fee (8% to 12% of Constructon Cost) 10%
2%
Level of Accuracy |=0uanmy Take-Off General Square Foot
List of Sole Source Items 1 3
Included in this Contract 2 4
1
2
List of Assumptions a
4
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BWI Marshall Lower Level Inbound Roadway Study — Draft

MAA-AE-14-003
Task 4003 - BWI Thurgood Marshall Airport Roadways Electronic Signage Replacemaent Study
Add Alternate 3 - Additional VMS Sign
October 27, 2015

ESTIMATING LEVEL T C concest C oaow C sox C 100% Cae
ITEM DESCRIPTION UNIT UNIT COST QUANTITY TOTAL l COMMENT
CONSTR
1 PAAINTENANCE OF TRAFFIC $ 248B80.00 1 $ 24 880.00
2 IE ROSION AND SEDIMET CONTROL $ 5,000.00 1 $ 5,000.00
2 ESIGN VF-2020-27x12566-A $ 140.597.80 1 $ 140,597.80
3 JSTRUCTURE } 141.000.00 1 $  141.000.00
4 JCOMMUNICATIONS AND CABINET b 25.000.00 1 $ 25.000.00
|
|
Special Systams BAS (Metasys) $
JFAS (Honeywel) $ -
JCASS $ -
jJccrv $
jece B
Jvenzon S
_I{;HS {Baggage Handling Systems) S -
her Systems {Specify) $ -
SUBTOTAL A $ 336,477.80
Daesgn Contngency (15% to 25% of A) 20% $ 67,295.56
SUBTOTAL B $ 403,773.36
General Conditions X% of B (i not included in Unit Costs} 0% > -
Contraclor O8P X% of B (f not included in Unit Costs) 0% $
Construction Securily Plan (X% of B) 0% $ .
SUBTOTAL C $ 403,773.36
Construction Qualty Control Plan (3% of C) 3% $ 12.113.20
SUBTOTAL D $ 415886.56
Miscelaneous Construction Allowance (5% to 10% of C) 8% L4 32 301.87
Construction Quality Conlrol Plan (3% of Misc, Construction Alowance) 3% $ 969.06
TOTAL CONSTRUCTION COST ESTIMATE 449,157.49
Estimaled Design Fee (8% 10 12% of Construction Cost) 10% B E 44 915.75
Estimaled CMI Fee (BY% lo 12% of Construction Cost) 10% B E 44 015.75
TOTAL CAPITAL PROGRAM COST ESTIMATE | | § § 538988.99
Escalation Factor (if apphcable) 1] 2% i E 10,779.78
GRAND TOTAL a i 549,768.77
Level of Accuracy | | Quantity Take-Off | | General Square Foot / Comparnson with other nstallationsifaciities
List of Sole Source lems 1 3 5
Included in this Contract 2 I4 B
1
. 2
List of Assumptions | .
14
XXX
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5. Widen Terminal Approach Roadway Lanes

& : 7

TASK 013 - BWIMARSHALL - VISSIM TRAFFIC MODEL FOR LOWER LEVEL ROADWAY

PROJECT COST ESTIMATE

BWI Marshall Lower Level Inbound Roadway Study — Draft

MAA-AE-14-006
IW26/2015
ESTIMATING LEVEL : 0 Budget [Z]Concept 0 30% 0 60% O 100% 0 Bid
DESCRIPTION UNIT UNIT COST QUANTITY TOTAL COMMENT
TION 3% < 103174
MOT $ 5% b 105,174

JORAINAGE 0% B £731.678

JUTILITIES 8% $ 152,981

FRIDGF. OVER ROADWAY Sk S 175 5 -
MILL AND OVERLAY LANE MILESQ S 2000, (00 0% $ 165,751

INEW PAVING LANE MILES | § 1,600,000 04 < 585,909
TYPE A CURB AND GUTTER LF S 15 3 960 s 138 600

PER MILE QS 11,088 09 s 10,057
PER MILE_JS 2772 07 S 1 943
SIGN EACH WS 00000 2 S 1000000
ILIGHTING - REMOVAL AND RELOCATION OF EXISTING y
Ve A # EACH s 2000 5 S 10,000
IIGHTING STRUCTURE
SUBTOTAL A $ 2849267
Special Systems
—
SUBTOTAL B - s 2 K49.267

mumrucllm Allowance (5% 10 10% of B) 10%% S 284927

UBTOTAL C S 3.134.194
Contingency (18% to 258% of C) 25% S T83.548
URTOTAL D s 3017742
‘_-E"P
ontractor O&P X% of D (If not included in Unit Costs) [

BUBTOTALE (3 1917.742
“onstruction Quakity Control Plan (3% of E) 3% | B 117.532
sUBTOTAL F (Construction Cost Estimalte) s 1035274

| Desagn Fee (8% w012% of E) 10°% S 403,527

(_'\l-l Fee (8% 10 12% of E) 1% S 403,527

[AL G s 4,842,329
“scalabon qunl apphcable) 57

JGRAND TOTAL (Program Cost Estimate) £ 4842329

Il,t'\rl of Accuracy [ Quantity Take-Off ,iki-ﬁn.‘!u] Square Foot ] Comparison with other installations/facilities
List of Sole Source lems Included in this 1 } s
‘oniraci 2 i i

hl\t of Assumptions

AZCOM
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BWI Marshall Lower Level Inbound Roadway Study — Draft

ALTERNATIVE 5 WITH PHOPOSED ACCESS ROAD

\ * PROVIDE AN
— ADDITIONAL
. THRU LANE

ﬁw/ﬁf/ﬂﬂﬁ}};ﬁﬁfq fffw / W// % / //

A el
pnogvi'FBt AN AUXILIARY LANE

" BETWEEN TERMINAL-RETURN FIC’!AD
AND THE HDUHLY GhFhﬁGE

‘m iu-t . :| > fﬂ*

--...a1||I =]

r![ # o |

22 MAP TRAFFIC VOLUME: 1,525 VEHICLES A LE GEND
30 MAP TRAFFIC VOLUME: 1,780 VEHICLES - .
22 MAP NO BUILD WEIGHTED AVG. MAX TRAVEL TIME: 10 MINUTES

22 MAP BUILD WEIGHTED AVG. MAX TRAVEL TIME: 10 MINUTES S el E,"}E o BACATIDND

30 MAP BUILD WEIGHTED AVG. MAX TRAVEL TIME: 17 MINUTES ] - EXISTING TO BE REMOVED
COST ESTIMATE: $4-5 MILLION AND PAVED
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SURES TO BE CONSIDEF

ED FOR

pli b

FUF

THER EVALUATION

AZCOM

XXXiii



3.) Construct an Automated People Mover

& : 7

BWI AIRPORT LANDSIDE IMPROVEMENTS

PEOPLEMOVER FEASIBILITY STUDY

Capitol Cost Estimates

MINIMUM
PREFERRED i

OPERABLE N hs e FULL-BUILD*

SEGMENT*
CIVIL GUIDEWAY COSTS $39,733,000 563,716,517 5110,559,000
GUIDEWAY SURFACES AND EQUIPMENT 518,635,000 $30,072,000 559,041,000
TOTAL GUIDEWAY $58,368,000 $93,788,517 $169,600,000
CIVIL STATION COSTS 520,338,000 $23,068,127 544,908,000
PEDESTRIAN BRIDGES AT CONCA & E 516,120,000, 516,120,000 516,120,000
MOVING SIDEWALKS AT CONC A & E $2,900,000 $2,900,000 52,900,000
STATION FACILITIES AND EQUIPMENT 3,755,000 54,374,000 $9,946,000
TOTAL STATIONS 543,113,000 $46,462,127 573,874,000
POWER DISTRIBUTION SYSTEM (PDS) 59,769,000 514,296,000 534,028,000
COMMAND, CONTROL, AND COMMUNICATIONS 516,525,000 $25,927,000 547,454,000
UTILITY CONNECTIONS 52,100,000 54,200,000 56,300,000
TOTAL POWER, CONTROL AND COMMUNICATIONS 528,394,000 $44,423,000 $87,822,000
MAINTENANCE & STORAGE & CENTRAL CONTROL FACILITY $12,125,000 512,125,000 $12,125,000
MAINTENANCE & STORAGE & CENTRAL CONTROL SYSTEMSE 516,100,000 $16,100,000 516,100,000
EXPENDABLE PARTS AND SPARE EQUIPMENT 51,434,000 51,911,000 53,663,000
TOTAL MAINTENANCE & STORAGE 529,659,000 530,136,000 $31,888,000
RELOCATE AMTRAK HIGH POWERLINE $300,000 §300,000 $300,000
UTILITY MODIFICATIONS 54,417,000 56,936,000 511,814,000
ENVIRONMENTAL MITIGATION $3,312,900 $5,202,000 $8,860,800
MAINTENANCE OF TRAFFIC $1,933,000 3,034,500 45,169,000
TOTAL MISCELLANEQUS 59,962,900 515,472,500 526,143,800
SUBTOTAL CIVIL CONSTRUCTION $100,878,900]  $133,102,144 $212,455,800
SUBTOTAL SYSTEMS $68,618,0000  $97,180,000 $176,872,000
FACILITY CONTINGENCY [40%) 540,351,560, 53,240,858 $84,982,320
SYSTEMS CONTINGENCY [15%) $10,292,700) $14,577,000] $26,530,800)
TOTAL CONSTRUCTION CONTINGENCY 550,644,260 $67,817,858]  $111,513,120
SUBTOTAL CONSTRUCTION COST | 5220,141,360] $298,100,002]  $500,840,920
ADD-ONS (35%) 577,049,406]  5104,335,001 $175,294,322
(PE, Design, EA, PM, Agency, Startup)
WEHICLES (10% CONTINGENCY) 530,690,000, 540,920,000 578,430,000
RIGHT-OF-WAY (50% CONTINGENCY) 51,144,080 51,504,080 $1,504,080
SUBTOTAL CONSTRUCTION COST |  $329,024,646] $a4a,859,083]  $756,069,322
SCOPE CONTINGENCY (20%) [ 565,804,929] 588,971,816 $151,213,864
TOTAL (2000) $394,829,575] $533,830,899 5907,283,186|
COST PER MILE {2000} 5186,240,366]  5158,878,244 $160,014,671
TOTAL ESCALATED (Min. Op. Seg. & Pref, Alt.: 2004; Full-build: 2008) $453,076,018]  $612,583,235] $1,193,718,699

TOTAL (2016)****

| $645,978,067| 5873,397,216| $1,513,433,904

*Minimum Operable Segment: Amtrak to Concourse E

**preferrad Alternative Consolidated Rental Car to Concourse E

***Full-build: Consolidated Rental Car to Satellite Green Lot

#EEFAssumes a 3% annual cost escalation from 2004 (Minimum Operable and Preferred Alternative) or

2008 (Full-Build) to 2016 dollars.

AZCOM
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BWI AIRPORT LANDSIDE IMPROVEMENTS BWI AIRPORT LANDSIDE IMPROVEMENTS
PEOPLEMOVER FEASIBILITY STUDY PEOPLEMOVER FEASIBILITY STUDY
Operating and Maintenance Costs Operating and Maintenance Costs
ITEM | DESCRIPTION | auanTiTy | PRICE ITEM | DESCRIPTION | auantity | PRICE
BID ESTIMATE SUMMARY BID ESTIMATE SUMMARY
30.1 MAINTENANCE & RECOVERY PERSONNELL 37 $2,634,000 30.1 MAINTENANCE & RECOVERY PERSONNELL 65 $4.813,000
30.2 OPERATIONS PERSONNEL 16 $1,089,000 30.2 OPERATIONS PERSONNEL 15 $1,013,000
30.3 ADMINISTRATIVE PERSONNEL 3 $224,000 30.3 ADMINISTRATIVE PERSONNEL 5 $334,000
30.4 ENGINEERING PERSONNEL 2 $246,000 30.4 ENGINEERING PERSONNEL 8 $817,000
LABOR CONTINGENCY FACTOR 10.00% $419,000 LABOR CONTINGENCY FACTOR 10.00% $698,000
LABOR SUBTOTAL 58 $4,612,000 LABOR SUBTOTAL 93 $7,675,000
31.1 UTILITIES & FUEL $672,000 31.1 UTILITIES & FUEL $1,401,000
31.2 PARTS & CONSUMABLES $463,000 31.2 PARTS & CONSUMABLES $1,060,000
31.3 OFFICE SUPPLIES & EQUIPMENT $90,000 31.3 OFFICE SUPPLIES & EQUIPMENT $90,000
31.4 CONTRACT SERVICES $230,000 31.4 CONTRACT SERVICES $246,000
31.5 INSURANCE $150,000 31.5 INSURANCE $150,000
31.6 OTHER $57,000 31.6 OTHER $90,000
DIRECT COSTS SUBTOTAL $1,662,000 DIRECT COSTS SUBTOTAL $3,037,000
|[CONTINGENCY FACTOR | 2500% | $1,569,000 |CONTINGENCY FACTOR |  2500% | $2,678,000
[TOTAL (2000) | | $7,843,000) |TOTAL (2000) | | $13,390,000
[TOTAL (2016) * | | $12,585,713 [TOTAL (2016) * | |  $21,487,019
*Assumes a 3% annual escalation since 2000. *Assumes a 3% annual escalation since 2000.
XXXV
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4.) Provide Separate Access to Future Concourse F

TERMINAL F DIRECT ACCESS

BWI ACCESS ROAD PLANNING STUDY

BWI Marshall Lower Level Inbound Roadway Study — Draft

Capitol Cost Estimates

| opmonia* | oemionz** | opTion3a*** | OPTION 5*++*
ACCESS RAMP COSTS 521,906,000 593,645,624 525,326,000 47,974,000
UPPER LEVEL RE-ALIGNMENT COSTS $65,414,500 571,845,950 65,314,500 456,605,300
GARAGE REMOVAL 50 40 50 47,702,240
NEW 5,000 SPACE HOURLY GARAGE 50 50 S0 5107,370,000
EXISTING WALKWAY RECONSTRUCTION 50 50 50 54,596,100
PEDESTRIAN BRIDGE REMOVAL 50 50 50 5267,750
TOTAL STRUCTURES $87,320,500) $165,491,574 $90,640,500 $184,515,990)
ROADWAY WIDENING $11,760,00 £5,509,081 $10,877,273 512,681,818
SIGNING 579,298 5100,915 590,402 566,130
MARKING 549,104 562,490 557,960/ 540,950
LIGHTING $401,016 510,335 $457,170 $334,425
TOTAL ROADWAY $12,289,418 56,582,831 511,582,805 $13,123,323
SUBTOTAL 599,609,918 $172,074,405 $102,223,305 $197,639,313
PRELIMINARY ENGINEERING (45%) §44,824,463 $77,433,482 $45,000,487 $88,937 691
DRAINAGE (30%) 529 882,575 £51,622,322 $30,666,992 559,291,794
UTILITIES [30%) $29,882,975 £51,622,322 530,666,992 $59,291,794
LANDSCAPING [7%) 56,972,694 512,045,208 57,155,631 413,834,752
SUBTOTAL A $211,173,026 $364,797,739 $216,713,407 $418,995,344
Special Systems
SUBTOTAL B 5211,173,026 $364,797,739 $216,713,407 5418,995,344)
Miscellanecus Construction Allowance (5% to 10% of B) 521,117,302 536,479,774 521,671,341 541,899,534
SUBTOTAL C $232,290,329 4401,277,512 $238,384,747 $460,894,878
Design Contingency [15% to 25% of ) 558,072,587 5100,319,378 459,596,187 £115,223,719

SUBTOTAL D $290,362,911 $501,596,891 $297,980,934]  $576,118,597
iGeneral Conditions X% of D [If not included in Unit Costs) 50 50 50 50
Contractor O&P X% of D (If not included in Unit Costs) (10%) 529,036,291 550,159,689 529,798,093 557,611 860
SUBTOTALE $319,399,202 $551,756,580 $327,779,027]  $633,730,457
[Construction Quality Control Plan (3% of E) 59,581,976 516,552,697 59,833,371 519,011,914
SUBTOTAL F (Construction Cost Estimate) $328,981,178 S568,309,277 $337,612,398 652,742,371
Estimated Design Fee {8% to 12% of E) 539,477,741 568,197,113 540,513 488 578,329,085
Estimated ChI Fee (8% to 12% of E) 539,477,741 568,197,113 540,513,488 578,329,085
SUBTOTAL G $407,936,661 $704,703,504 $418,639,374]  5809,300,540]
Escalation Factor (if applicabla) 3% 3% 3% 3%
GRAMD TOTAL [Program Cost Estimate) 5$445,763.404 $770,048.545 5457,458,547 $884,453,824
Level of Accuracy [ CQaantity Take-0ff (4] General Square Foor l'i‘ljl:":tr':'"“\" MBTOher lelallanns 7

1 : i 1 3 5
List of Sole Source Items Included in this Contract . - =

List of Assumptions

*Option 1A uses flyover ramps over the existing Upper and Lower Level Mon-Commercial Lanes to provide direct curbside service te Terminal F.

**Option 2 uses a Cut & Cover Tunnel below the existing Upper and Lower Leveal Non-Commercial Lanes to provide direct curbside service to Taerminal F.

*=**Option 34 will construct flyover ramps to beth the north and south of the proposed hotel location to provide direct curbside service to Terminal F,

This aption has the benefit of keeping Terminal &-E and Terminal F traffic completely separated.
#=*20ption 5 will demolish the existing Hourly Garage and replace it with a new, modern garage. The additional space gained by the modern garage will allow
tor a separated Terminal F roadway to fit in between the existing roadways and the garage. This will allow the praject to be constructed with fewer fiyover ramps.,

FBWI AZCOM
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Appendix 7: December 2015 MAA Presentation

12/15/2015 12/15/2015

Passenger Loading and Police Activity

o arad n =
R ""7_‘ ¢ f?,;: ol 4 s

"

TR
Tl

CONGESTION RELIEF STUDY
FOR LOWER LEVEL ROADWAY

BWI MARSHALL TASK NO. 13

Friday Evening I-195 and Terminal Road Inbound

Goals / Objectives

1 2

XXX Vil
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12/15/2015

Friday Evening I-195 and Terminal Road Inbound

Friday Evening I-195 and Terminal Road Inbound

BWI Marshall Lower Level Inbound Roadway Study — Draft

12/15/2015

| — e .
|' | QUEUE COMMENCES AT 8:44 PM TR
S| QUEUE TEAMINATES AT 7:00 PM M8

10:03 PM TO
10:18 PM

Flight Arrivals Versus Inbound Vehicle Queue

DWAY BLOCKED (1500 FT.)

HOURLY E BLOCKED (830 FT.)

AUTHORIZED RDAD BLOCKED (600 FT.)
. EXPRESS LANE ED (200 FT.)

NO FLIGHT DATA AFTER 10:30PM

A=COM FIRT
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BWI Marshall Lower Level Inbound Roadway Study — Draft

12/15/2015 12/15/2015

Recommended Improvements: Operational (0-6 Months)

CURBSIDE DEMAND
cu:e.,« AMD B: LOS F o Utilize Hourly Garage for free parking
CURE A, B, AND C:LOS C/D during peak periods (8 PM — 11 PM) only
10 ALLEVIATE DELAYS, 190 - 205 for congestion

VEHICLES PER HOUR NEED TO BE
REMOVED FROM THE LOWER LEVEL. « Encourage Upper Level Pick-ups {no bags).

WITH OPENING CURBSIDE C. AN P .
ADDITONAL S0 - 115 VEHICLES » Request that Southwest Airlines flight

WILL STILL NEED TO BE REMOVED, attendants recommend alternative
pick-up locations during congestion.

CURSB A AND B LOSF
CrlRan B Cakont = Show congestion updates on website
1O ALLEVIATE DELAYS, 330 - 355 and AM Radio 1610

VECHICLES PER HOUR NEED TO
BE REMOVED

= Signage inside terminal directing those
WITH OPENING CURBSIDE C, AN i i i X
B e without bags being picked up by POV's
WILL STILL NEED TO BE REMOVED.

-~ onsiderincroasina-shutl
B e

Recommended Improvements: Operational (6+ Months)

« |nstifute a per-trip fee for private
commercial vehicle curbside service

Operational Improvements ,
« Encourage Upper Level Pick-ups (no

Reduce Lower Level Curbside Traffic Volume bags).

» Install PYMS on I-195 and in
Concourses A/B

XXXIX
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BWI Marshall Lower Level Inbound Roadway Study — Draft

12/15/2015 12/15/2015
Operational Improvements Operafional Improvements
Spread Traffic Beyond Lower Level A/B Curb Reduce Curbside Dwell Time
Recommended Improvements: Operational (0-6 Months) Recommended Improvements: Operational (0-6 Months)
» Reduce the length of Terminal A Curbside reserved for MTA buses, hotfel shutiles, police . Uﬁiizg more oggrgssive traffic management fechrjiques_ to re(?Juce dwell time +e-a
staging and traffic cones. Fepdrrorrei A rrirstesana38-seeends for all vehicles (including parking shuttles).
« Encourage a higher ufilization of Baggage Claim/Curbside B-C for Southwest Pick-ups.
« Install sequential Column Numbers on the lower level structure for reference.
+ Relocate MTA Bus Stop from Curbside A to esrrmrerciareadwen/ Tarmingl C another
location / Upper Level.
. g, T‘”ﬁ
P - v b
L 8
x1
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BWI Marshall Lower Level Inbound Roadway Study — Draft

12/15/2015 12/15/2015
Recommended Improvements; Operational (0-6 Months)
» Utilize more aggressive traffic management techniques o reduce dwell time e
maxirruRr-e 2 rrirgtesand-30-secends for all vehicles (including parking shuttles).
22 MAP
Mo Build 200 - 225 veh/hr
3 Minute 150 — 175 veh/fhr
2.5 Minute 125 — 150 weh/hr
2 Minute 115~ 140 veh/hr L
i e Capital Improvements
1 Minute 75— 100 veh/hr
30 MAP
Mo Build 340 = 365 veh/hr
3 Minute 290 - 315 veh/hr
2.5 Minute 265 — 290 veh/hr
2 Minute 255 — 280 veh/hr
1.5 Minute 230 ~ 255 veh/hr
1 Minute 215 — 240 veh/fhr
Recommended Improvements: Operational (0-6 Months) Recommended Improvements: Capital (3-6 Months)
Hi o I L " | Extend Lower Level dedicated Commercial Vehicle Lane (Alternative 3 - 2015 Study) that
¢ Rieprotessiongl SURBICS MANaUsmEn personng removes Authorized Vehicles from the queue earlier - Currently in Design.
* Resiripe innermost public curb single wide lane to provide 2 striped lanes. | ALTERNATIVE 3 WITH PROPOSED ACCESS ROAD Il pli? 5 .1 ‘

VOLLUME: 1525 ¥ >
VOLLME: 1780 ¥ LEGEND
N - PROPOSED WIDENING
AND MODIFICATIONS

- EXISTING TO BE REMOVED
AND PAVED

xli
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12/15/2015 12/15/2015
Recommended Improvements: Capital (Longer Term) Recommended Improvements: Capital (Longer Term)
« |mprove lower level lighting.
« Relocate Cell Phone lof to Taxi/Bus
Staging Area for more convenient
access.
¢ [nstall new Variable Message Signs,
+ Creafe a free cell phone app/maobile
platform for the website that shows Eatsy come, cxny 0.
baggage arrival fimes and flight FiBW1
arrival times, ) 7R
« |nstall FIDS displays in Cell Phone lot
showing Baggage Claim time for flights LEGEND
instead of "At Gate” arrival fimes. PO NG
AND MODIFICATIONS
- EXISTING TO BE REMOVED
AND PAVED
Recommended Improvements: Capital (Longer Term) Recommended Improvements: Capital (Longer Term)
« Consfruct Alternative 1 (Planning level Cost Estimate $1-1.5 Million)
ALTERNATIVE 1 WITH PROPOSED ACCESS ROAD ]
0 AP THAFFIC VOLL iy LEGEND LEGEND
' B S AOBIMEATIONS. I - PROPOSED WIOENING
.‘a"nﬂ‘ugou REMOVED 'Wm;ﬂl:m
11 12
xlii
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12/15/2015 12/15/2015
Recommended Improvements: Capital (Longer Term) 22 MAP Travel Time by Origin to Destination
s Consfruct Altemative 4 (Planning level Cost Estimate $3-4 Million) T —— T ——
ALTERNATIVE 4 WITH PROPOSED ACCESS ROAD " “:*‘H;‘R:ji"l'l:‘;’ 1 - o
" nxTRAVEY 1-'5.".’“"
Exi 9!!‘ tM-::‘s
11 MAF MO BUILD DA / W - PROPOSED WIDENING 2 g= 2
bt L AND MODIFICATIONS T S Allerrative)  wm—linativs 3 s—Allrive . —Alermstive §
¥l . « EXISTING TO BE REMOVED ) Tt | e
| COST ESTIMATE: 534 MILLION AND PAVED
Recommended Improvements: Capital (Longer Term) Recommended Improvements: Capital (Longer Term)
« Construct Alternative 5 (Planning level Cost Estimate $4-5 Million)
ALTERNATIVE 5 WITH PROPOSED ACCESS ROAD « Underpin the first level of the Hourly
] y Garage and lower the floor slab to
create enough headroom for off-site
hotel and parking shuttles to unload.
« Widen the lower level fo accommadate
additional lanes through Curbside A-B
through partial demalition of the Hourly
Garage.
« Demo the existing Hourly Garage and
build a new garage with a first floor
GTC.
3 MAP TRAFFIC VOLUME: L0 VEHICLES LEGEND
2 MAR BUILID WEIGHTED AVG, MAX TRAVEL TIMES 16 I "_.‘T“.;T i/ W - PROPOSED WiDRHING
30 MAP NO BUILD WEICHTED AVG. MAX TRAVEL TIME,
30 MAP BUILD WEIGHTED AVG. MAX TRAVEL TIME: 17 MI \:errj - :’.“:“mﬂ BE REMOVED
COST ESTIMATE: $4-5 MILLION
13 14
xliii
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Executive Summary

Alternatives were developed and capacity analysis was performed to evaluate potential roadway improvements associated
with roadway widening at the Upper Level of the International Concourse Terminal. Two alternatives were developed and
analyzed using traffic microsimulation modeling with existing traffic demand volume (22 MAP). The future travel demand
forecast for 30 MAP was also analyzed for each alternative to determine their effectiveness with traffic growth. The two
proposed alternatives are:

Alternative 2A — This alternative proposes a complete separation of vehicles entering the Authorized Vehicles Roadway
from vehicles entering the General Purpose Roadway on the Upper Level roadway. Vehicles entering the Upper Level
General Purpose Roadway will only be able to exit though a new proposed ramp leading from the Upper Level to the 1-195
outbound roadway. No access to Elm Road from the Upper Level General Purpose Roadway is provided. Motorists in the
commercial vehicle lanes will have access to both Elm Road and the I-195 ramp. The Lower Level Hourly Garage exit will
be provided with a direct ramp to 1-195. The Lower Level Hourly Garage exit merge will be realigned. The 1-195 outbound
weave segment will be converted from a two lane to four lane weave segment.

The Hourly Garage fifth floor exit to the Terminal Upper Level will also be relocated to exit at the Lower Level exit plaza
via a ramp with a -7% grade.

The planning level cost estimate for Alternative 2A is $40 -55 Million.

Alternative 2A Extended to Concourse E/F — This alternative proposes the same improvement as Alternative 2A with an
extension on both the Upper and Lower Level in order to provide additional curbside for the proposed Terminal E/F. The
extension would provide approximately 200 feet more curbside. The proposed extension would require much of the existing
ramps and structure on the Upper Level between Terminal F and I-195 Outbound to be reconstructed. This alternative aims
to better accommodate the anticipated Terminal E/F expansion and further future airport growth.

The planning level cost estimate for Alternative 2A Extended to Concourse E/F is $55 — $70 Million. The approximate
salvage value of that cost is anticipated to be $20 — $25 Million.

Alternative 2A Extended without Elm Road Ramp - This alternative proposes the same improvement as Alternative 2A
Extended to Concourse E/F, with the exception of having no commercial vehicle access to ElIm Road. The reconstruction
of the Elm Road Ramp from the Upper Level is a major cost with minimal anticipated usage for Alternative 2A Extended.

The planning level cost estimate for Alternative 2A Extended without EIm Road Ramp is $35 — $50 Million. The
approximate salvage value of that cost is anticipated to be $20-25 Million.

For all options, the pedestrian crossing from the Hourly Garage fifth floor to the Terminal Upper Level will be relocated to
a proposed skywalk (see the Hotel Enabling Study for more information and an approximate cost estimate).

The results for the analysis show that all alternatives are able to operate acceptably, even under traffic growth at 30 MAP
traffic demand. All weave segments and intersections operate at LOS ‘C’ or better. The weave segment at ElIm Road and
the Lower Level Hourly Garage exit sees improvement in weave operations due to the separation of Hourly Garage exit
volumes. The weave segment along the I-195 outbound roadway sees improved LOS due to the additional lanes, but will
slightly degrade as compared to the No Build due to the increased traffic and increased number of weave lanes.

It is recommended the signalized intersections along Terminal Road at Scott Drive and ElIm Road be retimed to accommodate
for a change in traffic pattern. Signing will need to be upgraded with these alternatives.
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1. Introduction

Maryland Aviation Administration (MAA) has requested a study be performed to assess outbound performance during peak
demand periods at Baltimore Washington Thurgood Marshall International Airport (BWI Marshall) with the proposed
international concourse expansion. The emphasis of the study is on vehicle operations at the Terminal and to evaluate
proposed alternative improvements using recent vehicle class counts. The primary objectives of this study are:

e Perform field observations and document any notable observed operational issues along the outbound roadway with
emphasis on the weave segments between the Upper and Lower Level ramps to I-195 outbound and Terminal Return
Road.

e (Create a calibrated VISSIM model with 15 minute vehicle input resolution

e Analyze two alternatives to determine their feasibility

¢ Include proposed airport hotel site as part of the VISSIM model

Data collection for intersection turning movement counts, roadway tube counts, pedestrian counts, travel times, and origin
to destination study was performed during the summer of 2015. This study includes improvements for the proposed hotel to
be located at the existing employee surface parking adjacent to the Hourly Garage.

1.1. Existing Conditions

There are three major outbound roadways from BWI Marshall Airport:
e [-195 outbound
e Terminal Road
¢ FElm Road to Terminal Road

Figure 1 below shows the weave segment between Upper and Lower Level ramps towards I-195 outbound. Posted speed
limit for the outbound roadway remains at 30 mph until the ramp diverges to Terminal Return Road where the posted speed
limit increases to 45 mph.

The outbound roadways along the Elm Road Lower Level weave segment have a posted speed limit of 30 MPH. The Elm
Road weave segment has three lanes as shown in Figure 2 below.

Figure 2: BWI Marshall Lower Level EIm Road Weave Segment

The inbound roadway to the BWI Terminal Upper Level is separated into the Authorized Airport Vehicles Only (commercial
roadway) and General Purpose Roadway. The posted speed limit on the terminal Upper Level is 15 mph and the vehicle
classification distribution use for each roadway is listed in Table 1.

Table 1: Upper Level Authorized Vehicles Only and General Purpose Roadway Vehicle Distribution

Authorized Vehicles Only General Purpose Roadway

BWI Buses/Shuttles: Passenger Cars

- Long Term A MTA Buses

- Long Term B H(?tel Shutt@es

- Express Private Taxis

- Daily Off-Site Parking ShuFtles:

~ AMTRAK - Preflight Parking Shuttles

- Employee Parking - Econopark Parking Shuttles
BWI Taxis & Limos - FastPark and FastPark 2 Parking Shuttles

- Park N’ Fly Parking Shuttles

Super Shuttles - Others

Along the Upper Level International Concourse there is a ramp access from the Hourly Garage fifth floor exit to the terminal
Upper Level roadway near door 20 as shown in Figure 3. There is one pedestrian crosswalk from the Hourly Garage to the
terminal that crosses the Upper Level roadway also shown in Figure 3.

_ .- [E e
e

Figure 3: BWI Marshall Hourly Parking Garage Exit Ramp to Terminal Upper Level
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Another exit from the Hourly Garage is through the Lower Level exit ticket plaza which ties into the Lower Level outbound
roadway along Elm Road between the Lower Level Authorized Vehicles Only merge and the split to I-195 outbound as
shown in Figure 4. Based on vehicle counts performed during summer 2015, there were approximately 200 vehicles per
hour exiting from the Hourly Garage Lower Level exit plaza. It should be noted the exit ticket facility to the Upper Level
can have a maximum of three exit booths operating at any given moment while the Lower Level can have a maximum of
eight at any given time (9th exit booth to Lower Level for Employee Parking Lot).

y o o

Figure 4: Hourly Garage Lower Level Exit Plaza

Shown in Figure 7 is a condition diagram showing the BWI Marshall terminal property existing conditions with the location
of the proposed hotel site located near the Hourly Garage. A portion of the BWI onsite employee parking is within the
proposed hotel site, located next to the Hourly Garage.

1.2. Outbound Traffic Observation

Field observations were conducted during peak weave hour on a summer Sunday. Outbound traffic along both weave
segments at [-195 outbound and Elm Road towards Terminal Return Road were observed to have relatively unobstructed
traffic flow and maneuvering. There were no observed queuing or slowing of traffic flow at either weave segments.

On average, vehicles were able to drive through the weave segment at the [-195 outbound roadway at relatively free-flow-
speed (higher than speed limit). Existing vehicle counts indicate approximately 1,680 vehicles per hour weaving through the
I-195 outbound weave segment from 5:00PM to 6:00PM. Vehicle counts also indicate approximately 1,020 vehicles per
hour weaving through the Lower Level Elm Road weave segment from 5:00PM to 6:00PM.

There was no significant vehicle queuing observed at any of the intersections within BWI property. All vehicles stopped
were able to clear at the following signal green phases. Vehicles are able to access Terminal Return Road with negligible
impedance.

1.3. Inbound Traffic Observations

Based on vehicle count data and on origin to destination study performed during summer 2015, it was determined the worst
outbound weave operation from between the Upper and Lower Level ramps to [-195 and Terminal Return Road split is on
a Sunday from 5:00 PM to 6:00 PM. Throughout this peak outbound traffic operation, there was no observed queuing along
the inbound roadway as shown in Figure 5 below, taken on a typical summer Sunday at 5:30 PM.

Figure 5: Inbound Traffic near the Hourly Garage Entrance (Left) and towards I-195 and Terminal Return Road Inbound (Right)

The lack of observed queuing along the inbound roadway indicates there are no capacity constraints along the Upper or
Lower Level curbside parking during this peak hour.

1.4. Upper Level International Concourse Curbside Dwell Time

An Upper Level international concourse curbside dwell time study was performed on August 23, 2015 (Sunday) from 5:00
PM to 6:00 PM for the general purpose roadway. A summary of the results from the dwell time study are shown in Figure 6
below.
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Figure 6: Passenger Cars Dwell Time Distribution by Counts (Left Axis) and Percent (Right Axis)

The results show that 45.5% of passenger cars dwell for less than 1 minute, 75% of passenger cars dwell for less than 2
minutes, and only 4.5% dwell for more than 5 minutes. The dwell time study considers the duration a vehicle spends at a
complete stop along the curbside until the time the vehicle begins to move. The field data collection does not consider time
for vehicles to maneuver to the curbside to dwell. Maneuvering time is considered minimal (less than 30 sec) due to vehicle
density.
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Figure 7: Existing Condition Diagram
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2. Vehicle Class Observations

Vehicle types listed in Table 1 were considered and coded in VISSIM. Off-site private parking shuttles are typically
considered their own vehicle class and separated from passenger cars due to the significant correlation between airline
arrivals and departures with the parking shuttle arrival headways into the airport. The Upper Level general purpose roadway
curbside does not have a marked location along the curbside reserved for the off-site private parking shuttles.

2.1. BWI Buses and Shuttles Headway

BWI buses were modeled according to their recommended headway by a study performed by Beckon Consulting submitted
December 2013 and implemented in early 2014. Table 2 lists the existing BWI buses with their associated headways for
how frequently they approach the terminal in an hour. The pathway for all BWI buses are simulated so that they start from
their originating parking lots, approach the Upper Level Authorized Vehicles Only roadway, head towards Terminal Return
Road, drive towards the Lower Level Authorized Vehicles Only roadway and dwell at their designated stops before finally
circulating back to their parking lots.

Table 2: BWI Buses Headway Implemented Early 2014

: Headwa Buses/Hour to Upper or Buses/Hour Approachin;
Lt g LLag (Minutes); Lower Levl;lp Ternﬁl:nl;l :

Long Term A 10 6 12
Long Term B 10 6 12
Express 8 8 16
Daily 5 12 24
AMTRAK/MARC 8 6 12
Rental Car Facility* 4 15 15
Employee Parking** 10 6 6

Total - - 97

* Lower Level Only ** Upper Level Only

It should be noted that based on Beckon Consulting’s recommendations, rental car facility shuttles are destined directly to
the Lower Level without first going through the Upper Level. Employee parking shuttles are destined for the Upper Level
only and return directly to their parking lot without returning back to the Lower Level.

2.2. Vehicle Classes Inbound Origin to Destination
Vehicle class counts were performed to find their distribution from their inbound origin (from I-195 or Terminal Road) to
their destination (Upper Level, Lower Level, or Hourly Garage) as shown in Table 3.

Table 3: Vehicle Class Origin to Destination Distribution (Sunday 5:00PM to 7:00PM — 2 Hours)

Origin Destination L& s S S Pre SHIIEJcT(‘)E;ESFast Park &
Cars BWI | PVT | BWI |MTA | Other | Hotel | Super Flight | Park | Park | Fly Other

Vehicle Counts 1625 186 | 66 | 112 | 9 1 24 11 14 12 0 4 17

0 Hourly Parking Garage 15% 0% | 0% | 0% | 0% | 0% 0% 0% 0% 0% 0% 0% 0%
D Lower Level 32% 100% | 12% | 41% [100% | 100% | 54% | 18% | 57% | 58% 0% 50% | 29%
Upper Level 53% 0% | 88% | 59% | 0% | 0% 46% | 82% | 43% | 42% 0% 50% | 71%

_ Vehicle Counts 829 0 8 152 | 8 2 70 27 10 6 74 31 23
E = Hourly Parking Garage 14% 0% | 0% | 0% | 0% | 0% 0% 0% 0% 0% 0% 0% 0%
E, & Lower Level 55% 0% | 62% | 70% [100% | 50% | 80% | 100% | 90% | 100% | 78% | 77% | 39%
Upper Level 32% 0% |38% | 30% | 0% | 50% | 20% | 0% 10% 0% 22% | 23% | 61%

The origin to destination distribution shown in Table 3 was developed using video recordings performed during August 2014
from 5:00 PM to 7:00 PM as part of the 2014 BWI Marshall Classification Study. See Figure 8, camera locations 6 and 8,
for camera placement.

2.3. Vehicle Outbound Origin to Destination

A sample origin to destination study was performed on a Sunday in August 2015 during the peak hour to determine the
vehicle distribution from origin to outbound destination. Three origins and four destinations were considered for the study
and the results are summarized in Table 4.

Table 4: BWI Outbound Origin to Destination Distribution

Destination
Locations i
! 1-195 Outbound Ternnll{lz:“ll{eturn Terminal Road Elm Road

Hourly Parking Garage
: Lower Level Exit 67% 13% 3% 17%
& | Terminal Lower Level 79% 3% 3% 15%
o

Terminal Upper Level 73% 4% 3% 20%

The origin to destination distribution shown in Table 4 above considers non-BWI vehicles. All BWI owned vehicles have
predefined and known paths and destinations with given headways (see Table 2). The above distribution was only applied
to vehicles not owned or managed by BWI. Locations of the origin and destination of interest are shown in Figure 9.

2.4. Terminal Sunday Volumes with Hotel
The proposed hotel entrance and exit were included in the analysis to consider the hotel traffic impact to the BWI existing
road network and proposed alternatives.

The proposed hotel is anticipated to have a peak of 250 occupied rooms with reference to the Institute of Transportation
Engineers (ITE) Trip Generation Manual, 9th edition. The proposed hotel site has an expected trip generation of 95 vehicles
entering and 60 vehicles exiting during the peak hour of the inbound roadway. It is expected that all vehicles entering the
proposed hotel site will use the entrance at the inbound roadway into the terminal.

It is expected that employees sharing the surface parking with the hotel patrons and hotel box truck deliveries will exit from
the new proposed Gazy Drive exit. Approximately 10% of hotel patrons exiting are anticipated to exit using Gazy Drive,
while the remaining are anticipated to use the closer exit at the Hourly Garage exit plaza. The employee surface parking lot
is expected to accommodate 647 total parking spaces.

Using the origin to destination information shown in Table 3 and Table 4, vehicle counts done during summer 2015 at the
locations shown in Figure 10, and BWI buses headway shown in Table 2, existing traffic volume and turning movements
were developed as shown in Figure 11. The expected number of employees exiting from the Hourly Garage was estimated
using the Employee Parking Relocation Study, by Ricondo & Associates, submitted to BWI and MAA on December 13,
2010. Projected traffic at the site with hotel generated traffic and forecasted 30 MAP traffic were developed and shown in
Figure 12 and Figure 13.
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Figure 8: Camera Locations from BWI Marshall Classification Study
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Figure 9: Summer 2015 Origin to Destination Study
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Figure 10: Summer 2015 Traffic Count Locations
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Figure 11: Sunday Existing Peak Weave and Elm Road Traffic
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Figure 12: Sunday No Build with Hotel 22 MAP Peak Weave and Elm Road Traffic
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Figure 13: Sunday Alternative 2A and Extended to Concourse E/F 22 MAP Traffic
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3. VISSIM Model Calibration

3.1. Observed Existing Vehicle Flow Rate
Using the vehicle counts from the summer of 2015 shown in Figure 10, the VISSIM model was calibrated to the acceptable
margin of error using the GEH statistic recommended by FHWA shown below:

2% (E
E

GEH =

Where,

GEH = GEH Statistic
E = model estimated volume
= field countCalibration Targets

Summarized results comparing field observed versus simulated vehicles are listed in Table 5 through 9 below. The results
comparing the average simulated values are less than the GEH value of 5.Refer to Figure 10 for location reference numbers.

Table 5: Hourly Parking Garage Exit (Location 1) Simulated versus Observed

4. Existing Conditions

Measure of Effectiveness (MOE) for weave segments and for intersection analysis was performed for the existing condition

to compare with the proposed alternatives. The locations for weave segments and intersection analyses are shown in Figure
14.

4.1. Weave Segment Analysis
Weave analysis was performed at the following two weave segment locations:
e Lower Level merge with Hourly Garage exit to ElIm Road and ramp diverge to I-195 (Weave 1)

e Upper and Lower Level ramp to I-195 merge to I-195 and ramp diverge to Terminal Road
(Weave 2)

The result is reported in vehicle roadway density and compared against the Highway Capacity Manual 2010 level of service
(LOS) standard as shown in Table 10 and Table 11.

Table 10: Existing Condition Weave Analysis (Weave Segment 1)

Time Density (veh/mi/In) LOS
5:00PM to 6:00PM 13.6 B
6:00PM to 7:00PM 12.7 B

Ti o VISSIM Simulated Difference GEH Statisti - .. .
ime bserved Average Minimum Maximum | A =IObs.— Avg.l tatistic Table 11: Existing ?ondltlon Weave Analysis (Weave Se.:gment 2) .
5:00PM to 6:00PM 229 188 177 205 41 2.8 Time Density (veh/mi/ln) LOS
6:00PM to 7:00PM 206 168 155 183 38 2.8 5:00PM to 6:00PM 27.9 C
6:00PM to 7:00PM 24.8 C
Table 6: Upper Level Ramp to I-195 Outbound (Location 3) S.imulated versus Observed Results show that Weave Segment 1 operates at LOS B for both analysis hours. The Weave Segment 2 existing condition
Time Observed VISSI.M. Simulated . Difference GEH Statistic operates at LOS C for both analysis hours.
Average Minimum Maximum A =10bs. — Avg.|
5:00PM to 6:00PM 873 860 753 947 13 0.4 4.2. Intersection Analysis
6:00PM to 7:00PM 722 747 061 869 25 0.9 Intersection analysis was performed at four intersections; three are signalized and one is unsignalized. For the unsignalized
intersection, only the controlled movement delay and LOS are reported. Intersection analysis was performed for the
Table 7: Lower Level Ramp to I-195 Outbound (Location 4) Simulated versus Observed following locations:
Time Observed — VIS;[I.M. Simulated o A —]Tgilfrenf | | GEH Statistic e Terminal Road at Scott Drive (Intersection 1)
5:00PM to 6:00PM 774 V;;?ge lI;l3n6mm a’g‘;‘gum — ;7_ = 30 e Terminal Road at Elm Road (Intersection 2)
: to 6: :
. ¢ FElm Road at Fuel Farm Road (Intersection 3)
:00PM to 7:00PM 71 761 72 42 1.
0:00 0 7:00 2 6 6 860 2 ¢ FElm Road at Gazy Drive (Intersection 4, Unsignalized)
Table 8: Lower Level to ElIm Road (Location 5) Simulated versus Observed The results are reported in vehicle density and compared against the Highway Capacity Manual 2010 level of service (LOS)
. VISSIM Simulated Difference o standard as shown Table 12.
Time Observed Average Minimum Maximum A = Obs. — Avg.| GEH Statistic o - ' '
3-00PM o 6:00PM 736 208 164 30 13 32 Table 12: Existing Condltl.ons Intersection Analysis :
6:00PM to 7:00PM 247 212 168 258 35 23 Lot e i L iy ey vl Ll
Terminal Road at Scott Drive 5:00PM to 6:00PM 11.9 B
Table 9: Upper Level Ramp to Elm Road (Location 6) Simulated versus Observed (Signalized) 6:00PM to 7:00PM 124 B
T ob 1 VISSIM Simulated Difference GEH Statisti Terminal l.load.at Elm Road 5:00PM to 6:00PM 8.7 A
tme serve Average Minimum Maximum A =10bs. — Avg.| austie (Signalized) 6:00PM to 7:00PM 1.7 A
5:00PM to 6:00PM 200 198 147 248 2 0.1 Elm Road at Fuel Farm Road 5:00PM to 6:00PM 1.4 A
6:00PM to 7:00PM 172 142 103 183 30 2.4 (Signalized) 6:00PM to 7:00PM 1.0 A
Elm Road at Gazy Drive 5:00PM to 6:00PM 0.2 A
(Unsignalized) 6:00PM to 7:00PM 0.1 A
12
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Figure 14: Weave and Intersection Analysis
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S. Proposed Alternatives
5.1. Alternative 2A

This alternative looks at separating Upper Level traffic between the General Purpose Roadway from the Authorized
Vehicles Only Roadway for the entire extent of the Upper Level deck. Upper Level General Purpose Roadway traffic that
is currently taking Elm Road to Terminal Road are redirected to a new proposed ramp leading from the Upper Level and
tying into the existing weave segment to I-195 and diverge ramp to Terminal Road. All traffic on the Upper Level General
Purpose Roadway is required to use the new proposed ramp. The existing Hourly Garage fifth floor exit ramp to the
Terminal Upper Level will be relocated to tie-in to the Lower Level Exit Plaza. On the Upper Level General Purpose
Roadway, the four-lane General Purpose Roadway typical section will be extended by approximately 350 feet to the extent
of the International Terminal. The four lanes will merge to one lane over a distance of 300 feet. The existing ramps from
the Upper Level to Elm Road and I-195 outbound will only be accessible to Authorized Vehicles. The existing 5" floor
Hourly Garage exit and pedestrian crosswalk between the Hourly Garage and the Terminal Upper Level will be removed.
The 5" Floor exit will be relocated as a speed ramp to the existing Lower Level Hourly Garage exit with an approximate
proposed grade of 7%. The pedestrian crosswalk will be replaced with a skywalk. See Figure 15 for pedestrian volumes at
the crosswalk for both 22 MAP existing and 30 MAP No Build conditions.

The Lower Level Roadway one lane access to Elm Road will be restriped to two lanes with the left lane as a choice lane to
either Elm Road or the ramp towards I-195 outbound roadway. The ramp to 1-195 outbound roadway from the Lower
Level will be widened from one lane to two lanes.

The existing access from the Hourly Garage Exit Plaza that is weaving against Lower Level traffic will be realigned and
separated. Only traffic originating from the Hourly Garage Exit Plaza to Elm Road will weave against Lower Level traffic.
Other traffic from the Hourly Garage Exit Plaza to I-195 outbound and Terminal Return Road are realigned onto a new
proposed road that ties-in to where the Lower Level ramp to I-195 outbound, the Authorized Vehicles Only ramp to I-195
outbound, and the Upper Level General Purpose Roadway to I-195 outbound roadway all meet. The new weave segment
between the location where the ramps meet and the separation to 1-195 outbound and Terminal Road is proposed to be a
four lane weave segment. I-195 outbound splits into a two lane off ramp to Terminal Return Road, while three lanes
continue towards I-195. I-195 outbound then drops from three lanes to two lanes before the I-195 overpass at Terminal
Return Road. The Upper Level Authorized Vehicles Only ramp to I-195 outbound will yield to traffic from the Upper
Level General Purpose Roadway ramp to 1-195 at the ramp merge point.

The existing intersection at Elm Road with Gazy Drive will be converted to a modified continuous green T-intersection.
Vehicles accessing Gazy Drive from Elm Road northeastbound are required to yield to other traffic entering and exiting
Gazy Drive. A new exit from the existing employee surface parking lot is proposed at the modified continuous green
T-intersection. The exit from Gazy Drive to Elm Road will have an approximately 300 foot merge segment to ElIm Road.
This alternative is shown in Figure 16.

5.2. Alternative 2A — Extended to Concourse E/F

This alternative proposes an additional extension of approximately 200 feet for the Upper Level roadway widening at the
ramp towards I-195 and ramp towards Elm Road. This extension aims is intended to accommodate additional BWI Upper
Level curbside service at the proposed Concourse E/F. The existing gore will be relocated approximately 200 feet
downstream to allow Authorized Vehicles the necessary distance to make a lane change. This extra distance is especially
important for buses or shuttles dwelling along the curbside along concourse E/F and destined to the Upper Level ramp
towards I-195. The existing ramp structure from the Upper Level to Elm Road will require reconstruction. This alternative
is shown in Figure 17.

5.3. Alternative 2A — Without Ramp to EIm Road

This alternative is a modification of Alternative 2A where only the ramp from the Upper Level roadway to EIm Road will
be removed. By removing the Upper Level access ramp to elm road, the weaving behavior between authorized vehicles
accessing Elm Road and I-195 outbound roadway is eliminated. Vehicles accessing Elm Road from the Upper Level
through the ramp will be redirected to Terminal Road. This alternative is shown in Figure 18.
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Figure 16: Alternative 2A
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Figure 17: Alternative 2A Extended to Concourse E/F
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Figure 18: Alternative 2A — Without Ramp to Elm Road

Wﬁ?ﬁ“ﬁw
uf’!u ém?i—r‘h ml m’m

‘L4 [+ UPPER LEVEL COMMERCIAL. I-195 ONLY
» UPPER LEVEL NON-COMMERCIAL: 1-195 ONLY
| + LOWER LEVEL: EITHER I-195 OR ELM ROAD

= = = e = ==

[-195 WILL REMAIN.
* PROPOSES NEW STRUCTURE FOR NON-COMMERCIAL VEHICLES
LOCATED ABOVE THE HOURLY GARAGE EXIT TERMINALS
* PROPOSES NEW STRUCTURE AT THE SAME LOCATION OF THE
EXISTING STRUCTURE OVER ELM ROAD FOR 1-195
TRAFFIC LEAVING THE AIRPORT.

p /

LEGEND

- UPPERILEVEL MODIFICATIONS

* VERTICAL CLEARANCE - APPROXIMATELY 22' NOT INCLUDING
STRUCTURE DEPTH

* EXISTING STRUCTURE OVER LOWER LEVEL FOR TRAFFIC USING |

* 30 MAP ANALYSIS SHOWS A PEAK VOLUME OF 2,070 VEHICLES
NO BUILD WEAVE ANALYSIS INDICATES 170 VEHICLES PER HOUR

: WILL WEAVE AT LEAST ONE LANE.

- | *BUILD WEAVE ANALYSIS INDICATES 360 VEHICLES PER HOUR

WILL WEAVE AT LEAST ONE LANE

o (O LAV VORIEGAIONS | « CONCEPT LEVEL COST ESTIMATE: $30 - $45 MILLION

* SALVAGE VALUE: $20 - $25 MILLION

MARYLAND AVIATION ADMINISTRATION

CONDITION DIAGRAM
CONCEPT 2A
EXTENDED WITHOUT ELM ROAD RAMP

SCALE: 11/2015

SEALEL | FIoURE 18

A=COM

SINT

17

D C I DANIEL CONSULTANTS, INC.


stratmeyer
Snapshot


BWI Marshall International Concourse Roadway Widening Study — Draft

Figure 19: Sunday No Build 30 MAP Peak Weave and Elm Road Traffic
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BWI Marshall International Concourse Roadway Widening Study — Draft

Figure 20: Sunday Alternative 2A and Extended to Concourse E/F 30 MAP Traffic
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BWI Marshall International Concourse Roadway Widening Study — Draft

Figure 21: Sunday Alternative 2A without Ramp to Elm Road 30 MAP Traffic
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S. Proposed Alternatives
5.1. Alternative 2A

This alternative looks at separating Upper Level traffic between the General Purpose Roadway from the Authorized Vehicles
Only Roadway for the entire extent of the Upper Level deck. Upper Level General Purpose Roadway traffic that is currently
taking Elm Road to Terminal Road are redirected to a new proposed ramp leading from the Upper Level and tying into the
existing weave segment to I-195 and diverge ramp to Terminal Road. All traffic on the Upper Level General Purpose
Roadway is required to use the new proposed ramp. The existing Hourly Garage fifth floor exit ramp to the Terminal Upper
Level will be relocated to tie-in to the Lower Level Exit Plaza. On the Upper Level General Purpose Roadway, the four-lane
General Purpose Roadway typical section will be extended by approximately 350 feet to the extent of the International
Terminal. The four lanes will merge to one lane over a distance of 300 feet. The existing ramps from the Upper Level to
Elm Road and I-195 outbound will only be accessible to Authorized Vehicles. The existing 5" floor Hourly Garage exit and
pedestrian crosswalk between the Hourly Garage and the Terminal Upper Level will be removed. The 5" Floor exit will be
relocated as a speed ramp to the existing Lower Level Hourly Garage exit with an approximate proposed grade of 7%. The
pedestrian crosswalk will be replaced with a skywalk. See Figure 15 for pedestrian volumes at the crosswalk for both 22
MAP existing and 30 MAP No Build conditions.

The Lower Level Roadway one lane access to Elm Road will be restriped to two lanes with the left lane as a choice lane to
either Elm Road or the ramp towards I-195 outbound roadway. The ramp to I-195 outbound roadway from the Lower Level
will be widened from one lane to two lanes.

The existing access from the Hourly Garage Exit Plaza that is weaving against Lower Level traffic will be realigned and
separated. Only traffic originating from the Hourly Garage Exit Plaza to ElIm Road will weave against Lower Level traffic.
Other traffic from the Hourly Garage Exit Plaza to I-195 outbound and Terminal Return Road are realigned onto a new
proposed road that ties-in to where the Lower Level ramp to I-195 outbound, the Authorized Vehicles Only ramp to I-195
outbound, and the Upper Level General Purpose Roadway to I-195 outbound roadway all meet. The new weave segment
between the location where the ramps meet and the separation to I-195 outbound and Terminal Road is proposed to be a
four lane weave segment. 1-195 outbound splits into a two lane off ramp to Terminal Return Road, while three lanes continue
towards I-195. I-195 outbound then drops from three lanes to two lanes before the I-195 overpass at Terminal Return Road.
The Upper Level Authorized Vehicles Only ramp to I-195 outbound will yield to traffic from the Upper Level General
Purpose Roadway ramp to I-195 at the ramp merge point.

The existing intersection at Elm Road with Gazy Drive will be converted to a modified continuous green T-intersection.
Vehicles accessing Gazy Drive from Elm Road northeastbound are required to yield to other traffic entering and exiting
Gazy Drive. A new exit from the existing employee surface parking lot is proposed at the modified continuous green  T-
intersection. The exit from Gazy Drive to Elm Road will have an approximately 300 foot merge segment to Elm Road. This
alternative is shown in Figure 16.

5.2. Alternative 2A — Extended to Terminal E/F

This alternative proposes an additional extension of approximately 200 feet for both the Upper and Lower Level roadway at
the ramp towards I-195 and Elm Road. This extension is intended to accommodate additional BWI Upper and Lower Level
curbside service at the proposed Terminal E/F. The existing gore will be relocated approximately 200 feet downstream to
allow Authorized Vehicles the necessary distance to make a lane change. This extra distance is especially important for
buses or shuttles dwelling along the curbside along Terminal E/F and destined to the Upper Level ramp towards I-195. The
existing ramp structure from the Upper Level to Elm Road will require reconstruction. This alternative is shown in Figure
17.

5.3. Alternative 2A — Without Ramp to EIm Road

This alternative is a modification of Alternative 2A where only the ramp from the Upper Level roadway to EIm Road will
be removed. By removing the Upper Level access ramp to elm road, the weaving behavior between authorized vehicles
accessing Elm Road and I-195 outbound roadway is eliminated. Vehicles accessing Elm Road from the Upper Level through
the ramp will be redirected to Terminal Road. This alternative is shown in Figure 18.
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6. Build Conditions

The VISSIM model for assessing the proposed alternatives includes a No Build model with the generated traffic for the
proposed hotel site entrance and exit, and the new exit from the employee surface parking lot. The alternatives assessed also
include the generated traffic for the proposed hotel. Roadway density and intersection delay, as mentioned in Section 4, are
used for comparison between the existing condition, the No Build condition, and the alternatives. The conditions analyzed
also consider performance under 30 MAP traffic demand.

6.1. Weave Segment Analysis
Weave analysis results for each location (refer to Section 4 and Figure 14) are summarized in Table 13 and Table 14. Results
were reported in density per lane (veh/mi/In) and compared with HCM 2010 recommended LOS thresholds.

Table 13: Elm Road Lower Level Weave Segment 1 MOE, Density (veh/mi/ln) with LOS

The weave analysis shows a small increase in vehicle roadway density for both Weave Segments 1 and 2 with the additional
traffic generated by the hotel site. There were no observed significant improvements or changes between Alternative 2A and
Alternative 2A Extended to Concourse E/F at both weave segments. Weave Segment 1 shows significant improvement in
both 22 and 30 MAP for both alternatives compared to the No Build condition due to the separation of Hourly Garage exit
traffic. Weave Segment 2 shows an improved vehicle roadway density following HCM 2010 procedure. However, an
additional weave segment analysis, completed without normalizing the density over the number of lanes, indicates a small
degradation in weave operations.

6.2. Intersection Analysis

Intersection analysis results for each location (refer to Section 4 and Figure 14) are summarized in Table 15 through Table
18. Results were reported in roadway density per lane (veh/mi/In) and compared against HCM 2010 recommended LOS
thresholds. Delay results for the Elm Road at Gazy Drive intersection only include the northeastbound left turn stop-
controlled approach movement onto Gazy Drive.

Time
Condition 5:00PM to 6:00PM 6:00PM to 7:00PM Table 15: Terminal Road at Scott Drive (Intersection 1), Delay (sec/veh) with LOS
Density by lane Overall Density Density by lane Overall Density Time
(veh/mi/In), LOS (veh/mi) (veh/mi/In), LOS (veh/mi) Condition 5:00PM to 6:00PM 6:00PM to 7:00PM
Existing (3 lanes) 13.6 (B) 40.8 12.7 (B) 38.1 Delay (sec/veh), LOS Delay (sec/veh), LOS
Existin, 11.9 (B 12.4 (B
22MAP 14.8 (B) 44.4 13.9 (B) 417 Hishng ® ®
No Build with Hotel (3 lanes) 22 MAP
22 MAP Alternative 2A (3 lanes) 12.0 (A) 36.0 114 (A) 342 No Build with Hotel 1208 123®
22 MAP Alternative 2A Extended to 12.0 (A) 36.0 114 (A) 349 22 MAP Alternative 2A 12.6 (B) 12.4 (B)
Concourse E/F (3 lanes) 22 MAP Alt five 2A Extended ¢
30 MAP ernafive A Lxtended to 12.5 (B) 12.4 (B)
No Build with Hotel (3 lanes) 16.4 (B) 49.2 15.4 (B) 46.2 ;;’;Z(’Al;fse E/F
30 MAP Alternative 2A (3 lanes) 13.6 (B) 40.8 13.0 (B) 39.0 No Build with Hotel 13.1.(B) 13.2.(B)
30 MAP Alternative 2A Extended to 13.6 (B) 40.8 12.9 (B) 38.7 30 MAP Alternative 2A 13.8 (B) 13.6 (B)
Concourse E/F (3 lanes)
20 MAP Algfrl?atlve 2A Extended to 13.9 (B) 13.6 (B)
Table 14: 1-195 Outbound Weave Segment 2 MOE, Density (veh/mi/ln) with LOS oncourse
Time Table 16: Terminal Road at Elm Road (Intersection 2), Delay (sec/veh) with LOS
Condition 5:00PM to 6:00PM 6:00PM to 7:00PM Time
Density by lane Overall Density Density by lane Overall Density Condition 5:00PM to 6:00PM 6:00PM to 7:00PM
(veh/mi/In), LOS (veh/mi) (veh/mi/In), LOS (veh/mi) Delay (sec/veh), LOS Delay (sec/veh), LOS
Existing (2 lanes) 27.9 (OC) 55.8 24.8 (C) 49.6 Existing 8.7 (A) 7.7 (A)
22 MAP
No Build with Hotel (2 lanes) 288©) >76 260© 320 A b Hotel 8.6 (A) 7.8 (A)
22 MAP Alt tive 2A (41 15.4 (B 1. 13.5(B 4.
ernative 2A (4 lanes) 4B 61.6 35 B) >4.0 22 MAP Alternative 2A 8.9 (A) 8.1 (A)
22 MAP Alternative 2A Extended to
Concourse E/F (4 lanes) 15.4 (B) 61.6 13.5 (B) 54.0 22 MAP Alternative 2A Extended to 9.0 (A) 8.0 (A)
30 MAP (2 lanes) 33.2 (D) 66.4 29.8 (C) 59.6 oncourse BF
No Build with Hotel ‘ ' ' ' 30 MAP 9.2 (A) 8.1 (A)
No Build with Hotel ) )
30 MAP Alternative 2A (4 lanes) 17.9 (B) 71.6 15.8 (B) 63.2
30 MAP Alternative 2A Extended to 18.0 @) 20 158 @) 632 30 MAP Alternative 2A 26 (@A) 8.2(&)
Concourse E/F (4 lanes) ) ) ) ) 30 MAP Alternative 2A Extended to 9.6 (A) 8.3 (A)
Concourse E/F ) )
21
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Table 17: Elm Road at Fuel Farm Road (Intersection 3), Delay (sec/veh) with LOS

Time
Condition 5:00PM to 6:00PM 6:00PM to 7:00PM
Delay (sec/veh), LOS Delay (sec/veh), LOS

Existing 1.4 (A) 1.0 (A)

22 MAP

No Build with Hotel L4 0.9 (A)

22 MAP Alternative 2A 1.3 (A) 0.9 (A)

22 MAP Alternative 2A Extended to

Concourse E/F L4(A) 0.9 (A)

30 MAP

No Build with Hotel 1.6 (A) LA

30 MAP Alternative 2A 1.5 (A) 1.0 (A)

30 MAP Alternative 2A Extended to

Concourse E/F 1.6 (A) LO(A)

Table 18: Elm Road at Gazy Drive (Intersection 4), Delay (sec/veh) with LOS
Time
Condition 5:00PM to 6:00PM 6:00PM to 7:00PM
Delay (sec/veh), LOS Delay (sec/veh), LOS

Existing 0.6 (A) 0.5 (A)

22 MAP

No Build with Hotel 0.5(A) 0.5 (A)

22 MAP Alternative 2A 5.7 (A) 5.3 (A)

22 MAP Alternative 2A Extended to

Concourse E/F 5.7 (A) 5.5 (A)

30 MAP

No Build with Hotel 0.5 (A) 0.5 (A)

30 MAP Alternative 2A 59 (A) 5.5(A)

30 MAP Alternative 2A Extended to

Concourse E/F 6.1 (A) 5.5(A)

The intersections at Terminal Road with Scott Drive and Terminal Road with Elm Road degrade when either alternative is
implemented due to diverted traffic from Elm Road. Traffic from the Upper Level General Purpose Roadway that could
reach the MD 170 at Terminal Road intersection by using EIm Road is redirected onto I-195 outbound before taking the
ramp to Terminal Road and passing the intersections with Scott Drive and Elm Road before finally reaching MD 170. The
Terminal Road at Scott Drive intersection sees an increase of approximately 135 and 130 veh/hr at 5:00PM to 6:00PM and
6:00PM to 7:00PM respectively. Vehicles that were previously able to make a right turn on red at the Terminal Road with
Elm Road intersection will now be expected to make a northbound through movement.

Additional analysis was performed to assess the modified continuous green T-intersection that is proposed at the Elm Road
and Gazy Drive intersection to ensure adequate merge length for vehicles exiting from the surface parking, making a left
turn, and merging onto Elm Road is provided. The result reports average speed for the merge segment and is compared with
the HCM 2010 recommended LOS thresholds for urban facilities as shown in Table 19.

Table 19: Elm Road at Gazy Drive (Intersection 4), Average Speed (mph) and LOS

Time
Condition 5:00PM to 6:00PM 6:00PM to 7:00PM
Average Speed (mph), LOS Average Speed (mph), LOS
Existing - -
22 MAP ] ]
No Build with Hotel
22 MAP Alternative 2A 31.0 (A) 31.4 (A)
22 MAP Alternative 2A Extended to
Concourse E/F 31.0 (A) 31.4 (A)
30 MAP i i
No Build with Hotel
30 MAP Alternative 2A 31.0 (A) 31.4 (A)
30 MAP Alternative 2A Extended to
Concourse E/F 30.9 (A) 31.4 (A)

The results show that the merge segment at the proposed modified continuous green T-intersection does provide adequate
merge length for all alternatives and traffic conditions. The traffic flow is able to operate within 85% of the roadway’s base
free-flow-speed. There are significantly lower traffic volumes utilizing Elm Road because the roadway is no longer
accessible from the Upper Level General Purpose Roadway.

An additional ramp analysis was performed for the Upper Level Ramp to I-195 outbound weave segment. The ramp volumes
used are shown in Figure 12, Figure 13, Figure 18: Alternative 2A — Without Ramp to Elm Road

22
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Figure 19, and Figure 20. The Upper Level General Purpose Roadway Ramp to 1-195 outbound weave segment has a
maximum capacity of 2,000 passenger cars per hour based on the 2013 addendum to the HCM 2010 for ramp capacity
analysis. The ramp volumes were converted to passenger cars equivalent using HCM 2010 procedures and then capacity
was analyzed and summarized in Table 20.

Table 20: Upper Level General Purpose Ramp to I-195 Outbound

Time
Condition 5:00PM to 6:00PM 6:00PM to 7:00PM
Volume to Capacity (v/c) Volume to Capacity (v/c)

Existing 0.46 0.41
22 MAP

No Build with Hotel 0.46 0.41
22 MAP*

Alternative 2A & Extended 0.51 0.42
30 MAP

No Build with Hotel 0.55 0.45
30 MAP*

Alternative 2A & Extended 0.62 0.51

* With proposed new ramp alignment

7. Conclusion

Alternative 2A and Alternative 2A Extended to Concourse E/F both show improvement for the Elm Road Lower Level
weave operation when compared to the No Build condition due to the relocation of the Hourly Garage exit traffic. Only
traffic from the Hourly Garage exit plaza destined for ElIm Road will be required to weave against the Lower Level traffic.

The HCM 2010 procedures are not considered an appropriate analysis tool for Weave Segment 2 due to the additional lanes
affecting the vehicle roadway density. The additional weave analysis presented in this report shows that when the vehicle
roadway density is not normalized for the additional lanes, the weave segment will degrade due to the increased number of
vehicles diverted from Elm Road and the increased number of required lane changes.

Ramp capacity analysis shows that the proposed outbound ramp to I-195 has a volume to capacity ratio of 0.62 during 30
MAP projected traffic volumes. This indicates the proposed ramp capacity can accommodate increased traffic growth.

The intersections of Terminal Road at Scott Drive and Terminal Road at Elm Road do degrade slightly. Retiming these
signalized intersections is recommended to accommodate for the diverted traffic. The proposed modified continuous green
T-intersection will be able to accommodate peak hour Elm Road traffic with the proposed 300 foot low speed merge segment
from Gazy Drive onto Elm Road.

In summary, Alternative 2A and Alternative 2A Extended to Concourse E/F show similar traffic operation changes
throughout the BWI roadway network. Alternative 2A Extended to Concourse E/F is expected to provide better
accommodation for future International Concourse expansion.
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Comparison of 2016 Traffic Volumes to 2018 Traffic Volumes

The EA traffic analysis was developed based on traffic counts obtained between 2014 and 2016
at 22 study intersections. Counts were adjusted to reflect existing year (2016) levels if needed
(See Section 2.1 of the traffic impact study) due to older traffic counts. Due to the extended time
between the issuance of the Draft EA/Section 4(f) Determination in January 2018 and this
Updated Draft EA/Section 4(f) Determination, the affected environment has been updated to
consider the year 2018 as existing conditions. To review the viability of using the volumes used
for 2016 existing conditions to represent 2018 existing conditions in the Updated Draft EA/Section
4(f) Determination, AM/PM peak hour data collected between 2017 and 2018 was obtained
through MDOT-SHAs Continuous Count. These data were compared to the traffic volumes either
counted or projected for the year 2016. As shown in the comparison tables below for example
intersections around the Airport boundary, the peak hour volumes used in the January 2018 Draft
EA analysis for the year 2016 were generally higher or comparable to the latest count data
(2017/2018). Therefore, it is can be assumed that the volumes developed in 2016 to represent
existing conditions now represent 2018 existing conditions. Additionally, it can be assumed that
the growth rate used to grow traffic volumes for the years of analysis within the January 2018
Draft EA/Section 4(f) Determination traffic analysis remains valid.

MD 162-BETWEEN WILLIAMS RD & FERNDALE RD
(South of Intersection 14)

AM Peak Hour PM Peak Hour

Volume Date NB SB NB SB
November 1, 2018 1143 558 858 1275
2016 EA Analysis 1384 552 833 1126

Increase (2018-2016) -174% | 1.1% 3.0% | 13.2%

MD 170-.30 MI N OF MD 176
(Between Intersections 1 and 2)

AM Peak Hour PM Peak Hour

Volume Date NB SB NB SB
June 1, 2017 1307 584 688 1378
2016 EA Analysis 1546 670 887 1700
Increase (2017-2016) | -15.5% | -12.8% | -22.4% | -18.9%

MD 170-.20 MI S OF I- 195
(Between Intersections 7 and 8)

AM Peak Hour PM Peak Hour
Volume Date NB SB NB SB

November 1, 2018 1136 2144 2002 1378

2016 EA Analysis 1376 2028 2170 1620

Increase (2018-2016) | -17.4% 5.7% -1.7% | -14.9%
Source: 2016 EA Traffic Impact Study, and 2017/2018 Volumes from
MDOT-SHA Continuous Count Program.
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1 Introduction

1.1 Overview

The Maryland Department of Transportation Maryland Aviation Administration (MDOT MAA) is
completing an Environmental Assessment (EA) for Proposed Improvements 2016-2020 at
Baltimore/Washington International Thurgood Marshall Airport (BWI Marshall Airport), located in
Anne Arundel County (the County). As the proposed projects may affect local roadways and traffic
conditions on the surrounding roadway network adjacent to BWI Marshall Airport, a Traffic Impact
Study (TIS) is a required component of the EA. This TIS is conducted in accordance with Maryland
State Highway Administration (SHA) guidelines® and the potential impacts of the proposed
projects are analyzed. Any mitigation proposed would be such that local traffic operations will
continue to be maintained at an acceptable level.

The study area, shown in Figure 1, includes 22 intersections on and adjacent to Aviation Blvd
(MD 162/MD170) and Dorsey Rd (MD 176) that encircle BWI. The study area was developed
through coordination meetings with MAA, the County and SHA. The study area also includes two
intersections adjacent to the MD 170/I-195 Interchange that provide access to the Baltimore-
Washington Parkway and Interstate 95 via Interstate 195. The study area intersections were
agreed upon during meetings with Maryland SHA District 5 and with the County Department of
Public Works.

The following intersections are included in the study area:

Aviation Blvd (MD 170) at Dorsey Rd (MD 176) - West
Aviation Blvd (MD 170) at Mathison Way

Aviation Blvd (MD 170) at Stoney Run Rd

Stoney Run Rd at Northrop Grumman Entrance
Stoney Run Rd at New Ridge Rd

Aviation Blvd (MD 170) at Amtrak Way (MD 995)
Aviation Blvd (MD 170) at Northrop Grumman Gate 1A
Aviation Blvd (MD 170) at SB I-195 Ramps

Aviation Blvd (MD 170) at NB 1-195 Ramps
. Elkridge Landing Rd at Terminal Rd
. Aviation Blvd (MD 170) at Terminal Rd
. Aviation Blvd (MD 170) at Air Cargo Dr
. Aviation Blvd (MD 162) at Andover Rd
. Aviation Blvd (MD 162) at Aaronson Dr (unsignalized)
. Aviation Blvd (MD 162) at Allwood Dr

© © N DN PRE

I T S Sy
U M W N P O

1 State Highway Access Manual — Appendix E: Guidelines for Traffic Impact Reports/Studies;
http://www.roads.maryland.gov/m/index.aspx?Pageld=460 accessed in October2015
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16. SB 1-97 Ramps at Cromwell Park Dr

17. Aviation Blvd (MD 162) at Cromwell Park Dr

18. Aviation Blvd (MD 162) at Dorsey Rd (MD 176) - East
19. Dorsey Rd (MD 176) at Digiulian Blvd (unsignalized)
20. Aviation Blvd (MD 162) at Hollins Ferry Rd

21. Aviation Blvd (MN 170) at BWI Long Term Parking Lots
22. Aviation Blvd (MD 170) at S. Camp Meade Rd

As shown in Figure 1, the primary components of the proposed improvements include an airline
maintenance facility, a second Fixed Based Operator (FBO) facility, a relocated fire training
facility, and a field maintenance storage facility. These facility improvements and their impacts on
the surface traffic network are evaluated and discussed in Section 4, Proposed Action Alternative
(2022 and 2027). A service station will also be constructed but is considered as part of the No
Action Alternative as it is a separate project and is being reviewed under a separate EA. The draft
EA for the service station was issued to the public in January 2017.

1.2 Alternatives and Analysis Years

Existing traffic conditions were analyzed in 2016 and serve as a baseline for various future
scenarios. Based on the feedback from MAA and the County, analysis years for this study are
2022 (i.e. opening year) and 2027. The future conditions scenarios analyzed are No Action
Alternative, Proposed Action Alternative (i.e. constructing the proposed facilities with no road
improvements), and Mitigated Proposed Action Alternative (if needed), as listed in Table 1. Each
alternative was analyzed for the AM and PM peak hours of a typical weekday, as identified based
on traffic counts.

Table 1
Alternatives and Analysis Years
Mitigated
e : Proposed Proposed
Analysis Year AM/PM EX|s_t|_ng No ACt'(.)n Action Action
Conditions | Alternative . .
Alternative | Alternative
(if needed)
Existing Weekday AM X - . _
(2016) Weekday PM X - - -
Opening Year | Weekday AM - X X X
(2022) Weekday PM - X X X
Weekday AM - X X X
2027
Weekday PM - X X X
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Updated Draft Environmental Assessment and Draft Section 4(f) Determination
Proposed Improvements 2016-2020 at BWI Marshall Airport

2 Existing Conditions

HNTB conducted a field visit to the study area to confirm the existing lane configurations (shown
in Figure 2) and traffic control types, as well as to observe and document intersection operational
conditions for validating model results.

During the field visit, interaction between the vehicular and non-motorized traffic, such as bicycles
and pedestrians, was observed along the BWI Trail that runs parallel to Aviation Blvd/MD 170/MD
162. Currently, BWI Trail users and vehicular traffic in the study area interact at seven study
intersections. There are exclusive pedestrian phases? at two of these intersections: Intersection
4 (Stoney Run Rd at Northrop Grumman Entrance) and Intersection 10 (Elkridge Landing Rd at
Terminal Rd).

2.1 Traffic Volumes and Peak Hour Determination
2.1.1 Traffic Volume Counts

Of the 22 study intersections, vehicle turning movement counts at nine intersections were
available in the SHA traffic database®. HNTB collected turning movement counts at the remaining
13 intersections where counts were either not available in the SHA database or were collected
prior to 2013. Table 2 shows the source of traffic volumes at each study location. For the locations
where HNTB conducted the counts, raw traffic counts are provided in Appendix A. These counts
were conducted on typical weekdays (Tuesday — Thursday) in November 2015 (5" - 18™) and
June 2016 (1%t - 2"%) during the AM peak period (7:00 AM to 9:00 AM) and the PM peak period
(4:00 PM to 6:00 PM). No counts were taken the week of Thanksgiving or on Veterans Day.

2 An exclusive pedestrian phase stops all vehicular movement and allows pedestrians access to cross in any
direction at the intersection.
3 http://maps.roads.maryland.gov/itms_public/, November 2015, except for Intersection #22 May 2016.
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Figure 2. Existing Lane Configurations
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Updated Draft Environmental Assessment and Draft Section 4(f) Determination

Proposed Improvements 2016-2020 at BWI Marshall Airport

Table 2
Traffic Count Sources and Date
SHA HNTB Count Date
Intersection Count
Date AM PM
1 Aviation Blvd at Dorsey Rd - West 7/8/2014 - -
2 Aviation Blvd at Mathison Way - 11/17/2015 11/4/2015
3 Aviation Blvd at Stoney Run Rd 7/8/2014 - -
4 Stoney Run Rd at Northrop Grumman Entrance - 11/5/2015 11/4/2015
5 Stoney Run Rd at New Ridge Rd - 11/12/2015 11/12/2015
6 Aviation Blvd at Amtrak Way 7/10/2014 - -
7 Aviation Blvd at Northrop Grumman Gate 1A - 11/17/2015 11/5/2015
8 Aviation Blvd at SB 1-195 Ramps 7/17/2014 - -
9 Aviation Blvd at NB 1-195 Ramps 7/22/2014 - -
10 Elkridge Landing Rd at Terminal Rd - 11/12/2015 11/5/2015
11 Aviation Blvd at Terminal Rd 7/17/2014 - -
12 Aviation Blvd at Air Cargo Dr - 11/17/2015 11/17/2015
13 Aviation Blvd at Andover Rd 7/9/2014 - -
14 Aviation Blvd at Aaronson Dr (unsignalized) - 11/17/2015 11/17/2015
15 Aviation Blvd at Allwood Dr - 11/18/2015 11/18/2015
16 SB 1-97 Ramps at Cromwell Park Dr - 11/18/2015 11/18/2015
17 Aviation Blvd at Cromwell Park Dr 7/8/2014 - -
18 Aviation Blvd at Dorsey Rd - East - 6/1/2016 6/1/2016
19 Dorsey Rd at Digiulian Blvd (unsignalized) - 11/12/2015 11/12/2015
20 Aviation Blvd at Hollins Ferry Rd - 6/1/2016 6/2/2016
21 Aviation Blvd at BWI Long Term Parking Lots - 6/2/2016 6/2/2016
22 Aviation Blvd at S. Camp Meade Rd 7/15/1014

The AM and PM peak hours at the intersections were typically 7:00 AM to 8:00 AM and 4:30 PM
to 5:30 PM, respectively. The hour with the highest volume during the peak periods at each
intersection was used in the analysis to reflect a worst-case scenario.

2.1.2 Volume Development and Balancing

Per SHA guidelines, counts collected more than three years prior to the date the TIS is conducted
cannot be used and new counts must be collected. In addition, counts conducted within the three-
year period must be adjusted to reflect the year the study was conducted.

Traffic counts collected prior to 2016 were projected to represent 2016 activity by applying a
growth factor. This process was completed so that all intersection volumes used a common base
year for Existing Conditions. The compound annual growth factor was determined using the
average population growth rate between 2010 and 2014 of 4.2% in Anne Arundel County as
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Updated Draft Environmental Assessment and Draft Section 4(f) Determination
Proposed Improvements 2016-2020 at BWI Marshall Airport

reported by U.S. Census Bureau* . This four-year growth rate was used to calculate an annual
compound growth rate of 1% per year. This annual growth rate was applied to the intersection
counts collected between 2013 and 2015 (shown in Table 2) to generate 2016 volumes.

As the volumes from each intersection were collected on different dates, there were imbalances
in approaching and departing volumes between adjacent intersections. To balance the volumes,
the lower of the approaching or departing movements of adjacent intersections was adjusted so
that the volumes would be balanced between those intersections. In some cases, there was a
need to increase volumes across multiple intersections so that the corridor would be balanced. A
sample is illustrated in Figure 3. In the southbound direction, the approaching volumes at
Intersection 1 were increased by 10 vehicles to match the upstream volumes from Intersection 2.
In the northbound direction, it was necessary to increase the through movement at Intersection 2
to balance between Intersections 2 and 3. This increase of volumes required further adjustments
at Intersection 1. The network was considered to be balanced when the difference between
approach and departure volumes was 1, 0, or -1 (rounding error).

Unibalanced Balanced
668
2 8|~ 18 2 SIS~ 18
[{e] [{e]
-« -«
VI 138 Mathison Way JILL - 18 Mathison Way
_4 _4
St s S
4 - ) [2a) —-> <
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Dorsey Rd
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N o a3l
136 ¥ |¥ || 136 23S
Figure 3. Sample Balancing Process

4 http://quickfacts.census.gov/qfd/states/24/24003.html
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Updated Draft Environmental Assessment and Draft Section 4(f) Determination
Proposed Improvements 2016-2020 at BWI Marshall Airport

Certain segments were not balanced due to the presence of minor intersections, driveways and/or
parking lots that were not included in the study. For example, there are two residential street
intersections—Maple Ave and Chaney Ln—along Aviation Blvd (MD 162) in between Andover Rd
and Ferndale Rd not included in the study. Since vehicles are able to enter and exit the network
through these access points, it is reasonable to have a volume imbalance along Aviation Blvd
(MD 162) between Andover Rd and Ferndale Rd.

Adjusted and balanced AM and PM peak hour traffic volumes for the Existing Conditions,
representing 2016, are presented in Figure 4.

2.1.3 Signal Timing

The existing signal timing plans for 17 signalized intersections were provided by SHA and the
County in Synchro—a traffic analysis software. The Synchro network provided by the County did
not include the five intersections listed below. Thus, lane configuration observations made during
the field visits and signal timing information from the SHA and the County were used to complete
the study network.

HNTB collected data on lane configurations and signal timing at the following intersections:

e Intersection 4: Stoney Run Rd at Northrop Grumman Entrance
e Intersection 5: Stoney Run Rd at New Ridge Rd

e Intersection 11: Aviation Blvd (MD 170) at Terminal Rd

e Intersection 14:  Aviation Blvd (MD 162) at Aaronson Dr

e Intersection 19: Dorsey Rd (MD 176) at Digiulian Blvd
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Figure 4. Existing Conditions AM (PM) Peak Hour Traffic Volume
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Updated Draft Environmental Assessment and Draft Section 4(f) Determination
Proposed Improvements 2016-2020 at BWI Marshall Airport

2.2 Operational Analysis
2.2.1 Methodology

In order to analyze the intersections, peak hour traffic volumes were developed for all scenarios
shown in Table 1 and tested in Synchro (Version 9). Synchro is a traffic analysis software that
supports the Highway Capacity Manual’'s 2000 and 2010 methodology for signalized
intersections. The Critical Lane Volume (CLV) methodology was used to analyze peak hour traffic
volumes.

Using the methodology outlined in Highway Capacity Manual (HCM), vehicular delay was used
to measure traffic operations at the study intersections. The delay was categorized into Level of
Service (LOS), which describes the overall operation of the intersection. Table 3 lists the delay
thresholds and associated LOS for signalized and unsignalized intersections.

HCM 2000 methodology was used for this TIS as the HCM 2010 component in Synchro does not
generate results for intersections with non-National Electrical Manufacturers Association (NEMA)
phasing.

Table 3
Intersection Delay Threshold for Level of Service
Signalized Unsignalized L
LOS Delay (sec/veh) Delay (sec/veh) Description
A 0~10 0~10 Free-flow operations.
B 10~20 10~15 Free flow conditions with slightly lesser freedom to
maneuver.
C 20~35 15-25 Might impact travel speeds with maneuverability
affected by other vehicles.
D 35-55 2535 Ability to maneuver is severely restricted due to
traffic congestion.
E 55-80 35-50 Operations at or near capacity, often causing
queues.
- > 80 > 50 Forced or_breakdown flow with demand exceeding
the capacity.

Source: HCM 2000, Chapter 12.
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Updated Draft Environmental Assessment and Draft Section 4(f) Determination
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The CLV technique was also used to analyze traffic, as outlined in the SHA Highway Access
Manual, Appendix E: Guidelines for Traffic Impact Reports/Studies. The technique considers the
critical movements that require maximum green time, the lane configuration for accommodating
each movement, number of lanes, and lane utilization factors. The CLV technique is not defined
for stop-controlled intersections. Table 4 presents the CLV threshold for LOS.

Table 4
CLV Threshold for Level of Service

Volume LOS

Less than 1,000
1,000-1,150
1,150-1,300
1,300-1,450
1,450-1,600

More than 1,600

Source: SHA.

MmO |m|>

If implementation of the proposed projects was found to degrade the traffic operations of any
intersection’s LOS to worse than “D"®, potential improvements were proposed to mitigate the
impacts.

2.2.2 Results and Findings
Synchro Analysis

Table 5 and Table 6 show the AM and PM peak hour delay and LOS for the Existing Conditions.
Appendix B presents detailed HCM reports from Synchro. The delay and LOS results obtained
from the operational analysis were validated by the field observations.

The LOS presented for Intersection 8 (Aviation Blvd/MD 170 at I-195 SB Ramps) was calculated
outside of Synchro. The software treats the eastbound right turn movement as part of the
intersection even though it is actually outside the control of the traffic signal (i.e. a free-flow
movement). The LOS for this intersection was recalculated using the thresholds presented in
Table 3 and excluding the eastbound right turn movement from the overall delay.

5 State Highway Access Manual — Appendix E: Guidelines for Traffic Impact Reports/Studies;
http://www.roads.maryland.gov/m/index.aspx?Pageld=460 accessed in October 2015
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Table 5
Existing Conditions AM Peak Hour Intersection LOS - Synchro
Intersection Control (sgcell\?gh) Eq uLléaSIent
1 Aviation Blvd at Dorsey Rd - West S 63.5 E
2 Aviation Blvd at Mathison Way S 5.2 A
3 Aviation Blvd at Stoney Run Rd S 25.2 C
4 Stoney Run Rd at Northrop Grumman Entrance S 19.0 B
5 Stoney Run Rd at New Ridge Rd S 37.5 D
6 Aviation Blvd at Amtrak Way S 11.4 B
7 Aviation Blvd at Northrop Grumman Gate 1A S 8.2 A
8 Aviation Blvd at SB 1-195 Ramps S 3.3 A
9 Aviation Blvd at NB 1-195 Ramps S 6.9 A
10 Elkridge Landing Rd at Terminal Rd S 195 B
11 Aviation Blvd at Terminal Rd S 26.3 C
12 Aviation Blvd at Air Cargo Dr S 12.8 B
13 Aviation Blvd at Andover Rd S 14.4 B
14 Aviation Blvd at Aaronson Dr U 3.6 A
15 Aviation Blvd at Allwood Dr S 6.9 A
16 SB 1-97 Ramps at Cromwell Park Dr S 15.6 B
17 Aviation Blvd at Cromwell Park Dr S 21.7 C
18 Aviation Blvd at Dorsey Rd - East S 21.3 C
19 Dorsey Rd at Digiulian Blvd U 0.7 A
20 Aviation Blvd at Hollins Ferry Rd S 2.3 A
21 Aviation Blvd at BWI Long Term Parking Lots S 5.3 A
22 Aviation Blvd at S. Camp Meade Rd S 3.7 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2016 Existing Conditions.
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Table 6
Existing Conditions PM Peak Hour Intersection LOS - Synchro
Intersection Control (seDce/i/agh) EquL%aSIent
1 Aviation Blvd at Dorsey Rd - West S 57.5 E
2 Aviation Blvd at Mathison Way S 3.9 A
3 Aviation Blvd at Stoney Run Rd S 20.0 B
4 Stoney Run Rd at Northrop Grumman Entrance S 36.2 D
5 Stoney Run Rd at New Ridge Rd S 47.8 D
6 Aviation Blvd at Amtrak Way S 17.9 B
7 Aviation Blvd at Northrop Grumman Gate 1A S 11.3 B
8 Aviation Blvd at SB 1-195 Ramps S 8.5 A
9 Aviation Blvd at NB 1-195 Ramps S 25.8 C
10 Elkridge Landing Rd at Terminal Rd S 9.6 A
11 Aviation Blvd at Terminal Rd S 18.7 B
12 Aviation Blvd at Air Cargo Dr S 45.0 D
13 Aviation Blvd at Andover Rd S 134 B
14 Aviation Blvd at Aaronson Dr U 1.9 A
15 Aviation Blvd at Allwood Dr S 3.6 A
16 SB 1-97 Ramps at Cromwell Park Dr S 28.1 C
17 Aviation Blvd at Cromwell Park Dr S 30.4 C
18 Aviation Blvd at Dorsey Rd - East S 27.3 C
19 Dorsey Rd at Digiulian Blvd U 1.9 A
20 Aviation Blvd at Hollins Ferry Rd S 1.4 A
21 Aviation Blvd at BWI Long Term Parking Lots S 5.8 A
22 Aviation Blvd at S. Camp Meade Rd S 6.6 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2016 Existing Conditions.
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Updated Draft Environmental Assessment and Draft Section 4(f) Determination

Proposed Improvements 2016-2020 at BWI Marshall Airport

Table 7 presents the list of movements where the 50" and/or 95" percentile queue lengths exceed
the storage lengths of the respective turn bays for the 2016 Existing Conditions. Appendix B
presents full queue tables as part of the Synchro Measures of Effectiveness (MOE) tables.

Table 7
2016 Turn Movement Queues Exceeding Storage Length
Turn Queue Queue
Intersection Movement Lfnagyth (Iljte)nS%ttg (IE'[e)ng%tth
(ft) Percentile | Percentile
AM Peak Hour
NBL 455 - 630
1 Aviation Blvd at Dorsey Rd - West SBL 250 - 260
EBL 175 317 #558
5 Stoney Run Rd at New Ridge Rd WBL 300 423 423
13 Aviation Blvd at Andover Rd SBL 175 - 187
PM Peak Hour
SBL 250 364 #636
SBR 175 210 368
1 Aviation Blvd at Dorsey Rd - West EBL 175 290 424
EBR 225 - 301
WBL 200 - 239
4 Stoney Run Rd at Northrop Grumman Entrance SBR 85 - 163
5 Stoney Run Rd at New Ridge Rd WBL 300 342 #593
13 Aviation Blvd at Andover Rd SBL 175 - 214
Notes:
Queues that are within the turn bay storage length of the movement are excluded
m : Volume for the 95" percentile queue is metered by upstream signal
~ : Volume exceed capacity, queue is theoretically infinite
# : 95 percentile volume exceeds capacity, queue may be longer
- : Queues are within storage
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Proposed Improvements 2016-2020 at BWI Marshall Airport

CLV Analysis

Table 8 and Table 9 present the respective AM and PM peak hour CLV, equivalent LOS and
Volume to Capacity (V/C) ratio.

Table 8

Existing Conditions AM Peak Hour Intersection LOS — CLV

Equivalent

Intersection CLv LOS V/IC
1 Aviation Blvd at Dorsey Rd - West 1,289 C 0.81
2 Aviation Blvd at Mathison Way 842 A 0.53
3 Aviation Blvd at Stoney Run Rd 1,058 B 0.66
4 Stoney Run Rd at Northrop Grumman Entrance 689 A 0.43
5 Stoney Run Rd at New Ridge Rd 551 A 0.34
6 Aviation Blvd at Amtrak Way 862 A 0.54
7 Aviation Blvd at Northrop Grumman Parking 963 A 0.60
8 Aviation Blvd at 1-195 SB Ramps 725 A 0.45
9 Aviation Blvd at 1-195 NB Ramps 695 A 0.43
10 Elkridge Landing Rd at Terminal Rd 873 A 0.55
11 Aviation Blvd at Terminal Rd 773 A 0.48
12 Aviation Blvd at Air Cargo Rd 738 A 0.46
13 Aviation Blvd at Andover Rd 866 A 0.54
15 Aviation Blvd at Allwood Dr 782 A 0.49
16 [-97 SB Ramps at Cromwell Park Dr 399 A 0.25
17 Aviation Blvd at Cromwell Park Dr 809 A 0.51
18 Aviation Blvd at Dorsey Rd - East 779 A 0.49
20 Aviation Blvd at Hollins Ferry Rd 571 A 0.36
21 Aviation Blvd at BWI Long Term Parking Lots 719 A 0.45
22 Aviation Blvd at Camp Meade Rd 932 A 0.58

Source: HNTB's CLV analysis of 2016 Existing Conditions
Includes signalized intersections only
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Table 9
Existing Conditions PM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS

1 Aviation Blvd at Dorsey Rd - West 1,280 C 0.80
2 Aviation Blvd at Mathison Way 919 A 0.57
3 Aviation Blvd at Stoney Run Rd 1,036 B 0.65
4 Stoney Run Rd at Northrop Grumman Entrance 624 A 0.39
5 Stoney Run Rd at New Ridge Rd 702 A 0.44
6 Aviation Blvd at Amtrak Way 1,205 C 0.75
7 Aviation Blvd at Northrop Grumman Parking 1,150 C 0.72
8 Aviation Blvd at 1-195 SB Ramps 1,201 C 0.75
9 Aviation Blvd at 1-195 NB Ramps 741 A 0.46
10 Elkridge Landing Rd at Terminal Rd 551 A 0.34
11 Aviation Blvd at Terminal Rd 640 A 0.40
12 Aviation Blvd at Air Cargo Rd 1,061 B 0.66
13 Aviation Blvd at Andover Rd 836 A 0.52
15 Aviation Blvd at Allwood Dr 676 A 0.42
16 [-97 SB Ramps at Cromwell Park Dr 596 A 0.37
17 Aviation Blvd at Cromwell Park Dr 772 A 0.48
18 Aviation Blvd at Dorsey Rd - East 777 A 0.49
20 Aviation Blvd at Hollins Ferry Rd 322 A 0.20
21 Aviation Blvd at BWI Long Term Parking Lots 570 A 0.36
22 Aviation Blvd at Camp Meade Rd 592 A 0.37

Source: HNTB's CLV analysis of 2016 Existing Conditions
Includes signalized intersections only

Findings

Under Existing Conditions, the Synchro analysis indicates that Intersection 1 (Aviation Blvd/MD
170 at Dorsey Rd/MD 176 - West) operates at LOS E in the AM and PM peak hours. This is above
(i.e. worse than) the acceptable thresholds defined by SHA?, which is LOS D. Queues for turning
movements are contained within the respective turn bays except for intersections:

e 1(Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West)
e 4 (Stoney Run Rd and Northrop Grumman Entrance)
e 5 (Stoney Run Rd at New Ridge Rd) and

e 13 (Aviation Blvd/MD 162 at Andover Rd).

All intersections based on the critical lane analysis operate at CLV LOS C or better during both
peak periods. Appendix C presents detailed CLV reports.
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There are intersections where the Synchro and CLV results vary by more than one LOS
category/level. These differences can be generally attributed to long signal cycle lengths. The cycle
lengths—which were provided by the SHA—were set to have long cycles to allow better progression
of vehicles between adjacent intersections. If intersections were analyzed in isolation using
Synchro, shorter cycle lengths—which would improve the individual intersection’s LOS—would be
chosen by Synchro’s optimization feature.
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3 No Action Alternative (2022 and 2027)

The No Action Alternative reflects the future baseline condition and assumes that the proposed
projects at BWI are not built. It was used as the base to compare the results of the Proposed
Action Alternative and identify any impacts resulting from the land-use change. The No Action
Alternative was examined for the years 2022 and 2027.

A new vehicle service station is planned to be constructed adjacent to Intersection 6 (Aviation
Blvd/MD 170 and Amtrak Way/MD 995). The proposed service station access point was assumed
to be along Amtrak Way. The service station was analyzed as a separate project from this EA
and will open by 2020. The Midfield Cargo Facility Improvements are planned to be constructed
along Mathison Way and access will be Intersection 2 (Aviation Blvd/MD 170 and Mathison Way).
The Midfield Cargo Facility Improvements were evaluated by a separate NEPA review from this
EA and is expected to be open by 2020. As such, both the service station and the Midfield Cargo
Facility Improvements were assumed to be part of the 2022 and 2027 analyses of the No Action
Alternative. Additional approved, but not yet built, developments that generate trips into and out
of the study area were also considered as part of the No Action Alternative.

3.1 No Action Volume Development

The 2022 No Action Alternative Volumes are a combination of Baseline Volume Growth, volume
generated by the proposed BWI Service Station, the proposed and volume from other approved
developments near BWI.

3.1.1 Baseline Volume Growth

An annual compound growth rate of 1% was used to convert the 2016 Existing Condition volumes
into the 2022 baseline volume projections. This is based on historical growth rate as discussed in
Section 2.1.2. This accounts for regional background traffic growth, separate from specific
developments near BWI.

The Baltimore Metropolitan Council (BMC) travel demand model showed an annual growth rate
of 1.2% per year to the year 2040. The BMC growth rate is in line with the 1% that was used in
this study for the growth of regional trips. At the time of the study, the 2020 BMC model runs were
not available for comparison.

Figure 5 shows the additional volume growth between 2016 and 2022 Baselines. Figure 6
presents the 2022 Baseline volumes.
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Figure 5. 2016 to 2022 Baseline Volume Growth

Traffic Impact Study Page 19



Updated Draft Environmental Assessment and Draft Section 4(f) Determination
Proposed Improvements 2016-2020 at BWI Marshall Airport

5
582 2(0)
21218
8|~
New =le — 26 (55)
Ridge Rd Ll ~ 24.(99)
1543 4 O] | 7
o e
94(52 ||
PSS
382453 /5 [ & | R = g
< g"
1 2 3 5‘@ 6 7 8 9
HEBER S < A R L 5 B aer 2 S 468 o - t 563
Slala Lo nx = = N Q R
L1318 |« s1901119) &2 «— 692 (1765) < 654 (1449) IS & k—1265(01 £ 8 |«1687(1 @ «— 604 (794) 555
el el z® Aviation Bivd = < — 8
DS R S )| N W P N U J L[] 7896 PEFRIN A JLL L J VL A JL G
w67z 4 | ] O A ] At 12843 4 0] T 1004 _4 O 1 RN RN T
1268 (579) —»| B E 3 1618 (925) —| 12 2 1229 (859) —»| & E 1419 (1584)—» 1426 (1919)—»| 1282 (2136) | o 5 1164 (1144) | 8 i’
= @ — —_ —_ ® e~ — — = o
262(168) — g § B 2817 |8 B 409 (89) Wg g - - 181(169) —| & & 604(1310)q§ s o ®
2 gg
5 =2
£5 4 11 Ws 10
=
2 8 g & wqan S|8N 204769 g8 r
= BN 22 3
Stonsijun 3 & |« 40(425) 5|§ - wmaw glEl =
n
JL G 2 VG PEFRINA
ess(a24) 4 0| T ] Terminal e N[t 650343 4| 0| T
<
540 (35) —», Rd 119) — § 8 -y §
Nk 2=
N a9 8|8 o) |2 |8
19 12
2182 sa9 RN
HEE 2R
= % le— 1(0) § Ele 179
& ]
‘) l L ' 13(32) VG 81 (448)
aae) 0|t c Air 1) 4 Y| Elkridge
IS & o i
o . |8]y] 53 CargoRd 3 | o | S |g| LendingRd
Pl N P oo ~|3alz
823 |B[B|B| o 9 E|S[8
22
B8 % soown
B8
N 5|8
L 78
A A i & S Camp
» Meade Rd
— 2 e
— ol —
g N |Ele
>
a
5
a 21
g8~ 7(25)
25
§ I e 1(1)
8
l L. e 0(10)
Long Term CEE R i ~ Long Term
Lot B 5 Lot A
— e
N
RCIEIE
18 17 20 15 14 13
STele =To - SToTe =
. 5|58 |5, - - 2|8 Slelaf = 50~
2 2|8~ s Eg 166 (477) — 4941 £ «~ 589 (1 2 e s52(1 2 ~
2 g|& S - R
| Aviation Blvd
S VR T ST M O IV I ) Sl s Jlulole Aoonewe Lol = Vet B Ll
2003y 4 0|1 At ERE s64) 4 0| T 2509 4 0|1t 52 _4 | 1
268(133) | & 1467 (761) | & 3 1501 (757) —» 1425 (864) | 3 1440 (808) —| 8 2
1707 |3 § 181 (26) ﬁvg 3 20y - 1263 |8 é 6(18) 3 B 5 385) W% 3
Cronwell é’g ?’:;_ 2 §
Park Dr 16 ‘—;,g ;(0 gg §E
IS S - I <
3 & |« 651
NENNIN A
197 ERN
o
Ramp ) &
B
o |3
e
e
- x
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3.1.2 BWI Background Developments

Service Station

A service station is proposed by BWI, but is considered separately from this TIS as it will be
constructed prior to other projects, and as a result it is included as part of this study’s No Action
Alternative. The service station will be located at the intersection of Aviation Boulevard and
Amtrak Way, as shown on Figure 7. To reflect a worst case scenario, it was assumed that all
vehicles would need to access the facility via Amtrak Way. The facility is assumed to have a
maximum of 16 fueling positions with a convenience store and a car wash. A 5,000 square foot
casual dining restaurant and 1,500 square foot quick serve restaurant are also proposed at the
site. Rates from the Institute of Transportation Engineers (ITE) Trip Generation Manual (9"
Edition) were used to develop site specific trips.

Table 10 shows the combined trips for all the land uses associated with the service station. Table
11 through Table 13 identify the trip generation for each individual land use.

A passby rate of 50% was applied for the trip generation at this site. The ITE Trip Generation
manual has a passby rate for land use 945 (Gas/Service Station with Convenience Market). The
manual presents data for 10 studies for gas stations with 8 to 10 fueling stations. The AM rate
listed was 62 percent and the PM rate was 56 percent. The proposed station will have 16 fueling
stations. The gas station/convenience market would not induce significant new trips into the study
area as other gas/convenience markets are located in other areas south and east of the airport.
Most users are expected to stop to fuel their vehicles at a service station located along their
normal routes. Some users will deviate slightly to access the station. Thus, a 50 percent
assumption was chosen to be conservative and account for trips generated by the site. The
specific ITE trip generation information is presented in Appendix D.

Table 10
Service Station Trip Generation — All Land Uses
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Trips Generated 166 145 163 148
Pass-by Trips -83 - -82 -
New Trips 83 - 82 -

Note: Numbers may not add up exactly due to rounding, values rounded up.
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Table 11
Land Use 946 - Gasoline/Service Station with
Convenience Market and Car Wash

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Trips per Fueling Position 11.84 13.86
Directional Distribution 51% 49% 51% 49%
Trips per Direction 6.0 5.8 7.1 6.8
Fueling Positions 16
Total Trips Generated 97 | 93 113 | 109
Assumed Passby Percentage 50% 50%
Passby Trips -48 | - -57 | -
New Trips Generated 49 | - 56 | -

Note: Numbers may not add up exactly due to rounding, values rounded up.

Table 12
Land Use 932 - High Turnover (Sit-Down) Restaurant

AM Peak Hour Trips

PM Peak Hour Trips

IN | out IN ouT
Trips per 1000 square feet 10.82 9.85
Directional Distribution 55% 46% 60% 40%
Trips per Direction 5.9 5.0 5.9 3.9
Restaurant Area (square feet) 5,000 5,000
Total Trips Generated 30 | 25 30 | 20
Assumed Passby Percentage 50% 50%
Passby Trips -15 | - -15 | -
New Trips Generated 15 | - 15 | -

Note: Numbers may not add up exactly due to rounding, values rounded up.
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Table 13
Land Use 933 — Fast-Food Restaurant without Drive-Through Window
AM Peak Hour Trips | PM Peak Hour Trips
IN | out IN | out
Trips per 1000 square feet 43.87 26.15
Directional Distribution 60% 40% 51% 49%
Trips per Direction 26.3 17.5 13.3 12.8
Restaurant Area (square feet) 1,500 1,500
Total Trips Generated 40 | 27 20 | 20
Assumed Passby Percentage 50% 50%
Passby Trips -20 | - -10 | -
New Trips Generated 20 | - 10 | -

Note: Numbers may not add up exactly due to rounding, values rounded up.

Midfield Cargo Facility Improvements

The Midfield Cargo Facility Improvements are planned to be constructed by 2020,, but are
considered separately from this TIS as it was reviewed under a separate NEPA document, and
as a result it is included as part of this EA’s No Action Alternative. This expanded facility will be
located along Mathison Way and access will be Intersection 2 (Aviation Blvd/MD 170 and
Mathison Way). The expanded facility will consist of a 200,000 square foot building for handling
air cargo. The expanded facility includes additional support staff. Neither land-use exist in the ITE
Trip Generation Manual. The land-use of the building for handling air cargo does not exist in the
ITE trip Generation Manual, but it is similar to a high-cube parcel warehouse listed.

Table 14 shows the combined trips for all the land uses associated with the Midfield Cargo Facility
Improvements.

Table 14
Midfield Cargo Facility Improvements Site Trip Generation — All Land Uses
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Cargo facility 60 116 89 53
Support staff 10 10 10 10
New Trips 70 130 100 65

Note: Numbers may not add up exactly due to rounding, values rounded up.

The expanded Midfield Cargo Facility Improvements cargo processing building is estimated to
generate traffic as listed in Table 15. Several land-use codes similar to the proposed cargo
building were considered for the analysis, as the ITE Trip Generation Manual does not provide an
exact land-use code for the type of facility. The total volumes are conservatively estimated using
the Land Use Code 156. The ITE Trip Generation Manual defines HCW as a building that typically
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has at least 200,000 gross square feet of floor area and is used primarily for the storage and/or

consolidation of manufactured goods prior to their distribution to retail locations or other
warehouses.

Table 15
Land Use 156 — High Cube Warehouse

AM Peak Hour Trips | PM Peak Hour Trips
IN | out IN | out
Trips per 1000 square feet 0.88 0.71
Trips per 1000 square feet 34% ‘ 66% 63% | 37%
Floor Area (sq. ft.) 200,000
New Trips Generated 60 ‘ 116 ‘ 89 | 53

The expanded facility is expected to generate support staff trips assumed to have an even
distribution during AM and PM. The support staff is presumed to produce a total of 20 trips, which

accounts for change of shifts in the AM and PM peak periods. The estimated support staff trips
are listed in Table 16.

Table 16
Support Staff Trip Generation

Trip Generation AM Peak Hour Trips | PM Peak Hour Trips
Method IN ouT IN ouT
MAA input 10 10 10 10

Table 17 presents the trip distribution for the study area entry and exit points for the combined

BWI background development. Figure 9 shows the trip distribution for the combined BWI
background development.

Table 17
Combined BWI Background Development Trip Distribution
. AM Peak PM Peak
Intersection

In Out In Out

1 Aviation Blvd at Dorsey Rd — West 50% 50% 50% 50%
5 Stoney Run Rd at New Ridge Rd 0% 0% 5% 5%
8/9 Aviation Blvd at 1-195 15% 10% 15% 5%
10 Elkridge Landing Rd at Terminal Rd 15% 15% 25% 15%
11 Aviation Blvd at Terminal Rd 0% 5% 0% 0%
13 Aviation Blvd at Andover Rd 5% 0% 0% 5%
18 Aviation Blvd at Dorsey Rd - East 0% 10% 0% 5%
19 Dorsey Rd at Digiulian Blvd 0% 0% 0% 0%
22 Aviation Blvd at S Camp Meade Rd 15% 10% 5% 15%
TOTAL | 100% 100% 100% 100%
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3.1.3 Other Background Developments Near BWI

Trip generations into and out of the BWI study area from approved developments to the north
were included as part of the 2022 No Action Alternative. Per correspondence with Anne Arundel
County Planning and Zoning, there are nine such developments listed below. The locations are
shown on Figure 8.

BWI Technology Park 1l

BWI Technology Park 11l

West Quest Technology, Lot 1

Concorde Circle Project

SMO, Inc. — Nursery Road

Jimmy John’s

Airport Square, Parcel 221

Concorde Circle, Lots 6B-D

Andover Park (224 apartments, 109 townhomes)

© © N s~ DN

Appendix F presents the specific ITE trip generation information for each type of land use.
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Figure 8. Other Background Developments
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Trip Generation

This section discusses the trip generation for the nine developments north of the BWI study area.

BWI Technology Park I

The trip generation for the BWI Technology Park 1l was based on analysis documented in the
Airport Square Parcel 221 Traffic Impact Study (TIS), 2015 completed by Traffic Concepts Inc.
The trip generation tables for the BWI Technology Park Il development are presented in Table 18
through Table 21.

Table 18
Land Use 770 — Business Park

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Trips per 1000 square feet 1.19 0.23 0.33 1.10
Floor Area (sg. ft.) 196,200
Trips 233 44 | 65 | 216
Occupied Floor Area (sq. ft.) 17,000
Less trips from occupied space -20 -4 ‘ -6 ‘ -19
New Trips Generated 213 40 ‘ 59 ‘ 197
Source: Airport Square TISE.
Table 19

Land Use 710 — General Office

AM Peak Hour Trips

PM Peak Hour Trips

IN ouT IN | our
Trips per 1000 square feet 1.36 0.19 0.25 ‘ 1.24
Floor Area (sq. ft.) 61,200
New Trips Generated 296 52 74 ‘ 273

Source: Airport Square TIS.

6 Airport Square Parcel 221 Traffic Impact Study, 2015 prepared by Traffic Concepts Inc.
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Table 20
Land Use 814 — Specialty Retail
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN | ouT
Trips per 1000 square feet 3.28 3.56 2.81 ‘ 2.21
Floor Area (sq. ft.) 13,325
Trips 44 | a1 | 37 | 29
Occupied Floor Area (sq. ft.) 6,600
Less trips from occupied space -22 | -24 ‘ -19 ‘ -15
New Trips Generated 22 | 23 ‘ 18 ‘ 14
Source: Airport Square TIS.
Table 21
Land Use 853 — Convenience Market
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Trips per 1000 square feet 21.95 21.95 29.85 29.85
Floor Area (sq. ft.) 5940
Trips 130 130 177 177
Passby Percentage 63% 66%
Passby trips -82 -82 -117 -117
Trip Diversion % 26% 18%
Diverted trips -34 | -34 -32 ‘ -32
New Trips Generated 36 | 37 46 ‘ 42

Source: Airport Square TIS.

Note that the convenience market was identified in the Concorde Circle Lots 6B-D Traffic Impact
Study, 2016 conducted by Traffic Concepts Inc. as being in operation. However, it was opened
after the traffic counts for this TIS were conducted in 2015. As counts for this convenience market
would not have been included in the existing traffic counts collected, it was included as a
background development in the No Action Alternative.

BWI Technology Park Il

The trip generation for the BWI Technology Park Ill development was based on analysis
documented in the Airport Square Parcel 221 Traffic Impact Study (TIS), 2015 completed by
Traffic Concepts Inc. Table 22 through Table 24 present the trip generation for this development.
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Table 22
Land Use 710 — General Office
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN | ouT
Trips per 1000 square feet 1.59 0.22 0.30 ‘ 1.47
Floor Area (sq. ft.) 120,848
New Trips Generated 192 26 36 ‘ 178
Source: Airport Square TIS.
Table 23
Land Use 912 — Drive-In Bank
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Trips per 1000 square feet 6.91 5.43 22.87 22.87
Floor Area (sq. ft.) 1,500
Trips 10 | 8 34 | 34
Passby Percentage 25% 25%
Passby trips -2 | -2 -8 ‘ -8
New Trips Generated 8 | 6 26 ‘ 26
Source: Airport Square TIS.
Table 24

Land Use 715 - Single-Tenant Office

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN | our
Trips per 1000 square feet 1.60 0.20 0.26 ‘ 1.47
Floor Area (sg. ft.) 4,500
New Trips Generated 7 1 1 ‘ 7

Source: Airport Square TIS.

West Quest Technology, Lot 1

The trip generation for the West Quest Technology, Lot 1 development was based on analysis
documented in the Airport Square Parcel 221 Traffic Impact Study (TIS), 2015 completed by
Traffic Concepts Inc. Table 25 and Table 26 present the trip generation tables for this

development.

Traffic Impact Study



Updated Draft Environmental Assessment and Draft Section 4(f) Determination
Proposed Improvements 2016-2020 at BWI Marshall Airport

Table 25
Land Use 826 — Specialty Retail
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN | ouT
Trips per 1000 square feet 3.28 3.56 2.81 ‘ 2.21
Floor Area (sq. ft.) 3,200
New Trips Generated 10 12 9 ‘ 7
Source: Airport Square TIS.
Table 26

Land Use 934 — Fast Food with Drive-Thru

AM Peak Hour Trips | PM Peak Hour Trips

IN ouT IN ouT
Trips per 1000 square feet 23.16 22.26 16.98 15.67
Floor Area (sq. ft.) 1,600
Trips 37 | 3 | 27 25

Passby Percentage 50%

Passby trips -18 ‘ -18 ‘ -14 -13
New Trips Generated 19 ‘ 18 ‘ 13 12

Source: Airport Square TIS.

Concorde Circle Project

The trip generation for the Concorde Circle development was based on analysis documented in
the Airport Square Parcel 221 Traffic Impact Study (TIS), 2015 completed by Traffic Concepts
Inc. Table 27 presents the trip generation for this development.

Table 27
Land Use 220 — Apartments

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Per Unit 0.10 0.40 0.39 0.21
Units 310
New Trips Generated 31 125 122 66

Source: Airport Square TIS.

SMO, Inc. — Nursery Road

The SMO, Inc. development was determined not to contribute any trips to the BWI study area as
it only generates 20 In and Out trips and it is located more than 2 miles away from the study area
(see Figure 8). This determination is consistent with the Airport Square TIS. For reference
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purposes, the trip generation for this development is presented in Table 28. The values were
taken from the Concorde Circle Lots 6B-D Traffic Impact Study, 2016 completed by Traffic
Concepts Inc.

Table 28
Land Use 853 — Convenience Market

AM Peak Hour Trips | PM Peak Hour Trips

IN ouT IN ouT
Trips per 1000 square feet 20.46 20.46 25.46 25.46
Floor Area (sq. ft.) 2,580
Trips 53 | 53 66 | 65

Passby Percentage 60% 66%

Passby trips -33 ‘ -33 -44 ‘ -43
New Trips Generated 20 ‘ 20 20 ‘ 20

Source: Concorde Circle Lots 6B-D TIS”.

Jimmy John’s

The trip generation for the Jimmy John’s development was based on analysis documented in the
Airport Square Parcel 221 Traffic Impact Study (TIS), 2015. The Jimmy John’s restaurant on W.
Nursery Rd is currently in operation but was opened after the traffic counts for this TIS were
conducted in 2015. As counts for this restaurant would not have been included in the existing
traffic counts collected, it was included as a background development in the No Action Alternative.
Table 29 presents the trip generation for this development.

Table 29
Land Use 934 — Fast Food with Drive-Thru

AM Peak Hour Trips | PM Peak Hour Trips

IN ouT IN ouT
Trips per 1000 square feet o* 0* 16.98 15.67
Floor Area (sg. ft.) 2,095
Trips o | o % | 32

Passby Percentage 50%

Passby trips 0 ‘ 0 -18 ‘ -16
New Trips Generated 0 ‘ 0 18 ‘ 16

*does not operate during AM peak.
Source: Airport Square TIS.

7 Concorde Circle — Lots 6B-D Traffic Impact Study (TIS), 2016 prepared by Traffic Concepts Inc.
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Airport Square Parcel 221

The trip generation for the Airport Square Parcel 221 development was based on analysis
documented in the Airport Square Parcel 221 Traffic Impact Study (TIS), 2015 conducted by
Traffic Concepts Inc. Table 30 and Table 31 present the trip generation tables for this
development.

Table 30
Land Use 934 — Fast Food with Drive-Thru

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Trips per 1000 square feet 23.16 22.26 16.98 15.67
Floor Area (sq. ft.) 4,960
Trips 115 | 110 | 8 | 78
Passhby Percentage 50%
Passby trips 56 | 54 | 42 | -39
New Trips Generated 59 | 56 ‘ 42 ‘ 39
Source: Airport Square TIS.
Table 31

Land Use 826 — Specialty Retail

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN | our
3.28 3.56 281 | 221

Trips per 1000 square feet
Floor Area (sq. ft.) 14,400

New Trips Generated a7 51 40 ‘ 32
Source: Airport Square TIS.

Concorde Circle Lots 6B-D

The trip generation for the Concorde Circle Lots 6B-D development was based on analysis
documented in the Concorde Circle Lots 6B-D Traffic Impact Study, 2016 conducted by Traffic
Concepts Inc. Table 32 presents the trip generation for this development.

Table 32
Land Use 220 — Apartments
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Per Unit 0.10 0.40 0.39 0.21
Units 394
New Trips Generated 39 158 152 82

Source: Concorde Circle Lots 6B-D.
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Andover Park

Table 33 and Table 34 present the trip generation for Andover Park, which were developed using
rates from ITE Trip Generation Manual (9" Edition).

Table 33
Land Use 220 — Apartments
AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Per Unit 0.10 0.40 0.39 0.21
Units 224
New Trips Generated 22 90 87 a7

Source: HNTB computation of trip generation based on ITE Trip Generation Manual 9th edition

Table 34
Land Use 230 — Residential Condominium/Townhouse

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Per Unit 0.07 0.37 0.35 0.17
Units 109
New Trips Generated 8 40 38 19

Source: HNTB computation of trip generation based on ITE Trip Generation Manual 9th edition
Trip Distribution

The Airport Square and Concorde Circle Lots 6B-D TISs showed trip distributions outside of the
BWI study area for eight of the identified “Other Background Developments Near BWI”, except
for Andover Park. The trip distributions used in these TISs were used to determine the number of
trips that are expected to enter and exit the BWI study area. These two studies indicated that
20% of the proposed developments trips travel to/from the south (i.e., into and out of the BWI
study area), the remaining 80% of trips travel to/from the north (i.e., Baltimore-Washington
Parkway). The same 20% of trips into the BWI study area was applied to the Andover Park
development. Table 35 summarizes the total number of trips into and out of the BWI study area
from these nine “Other Background Developments Near BWI” to the north.

Table 35
Other Developments — Trips To/From BWI Study Area

AM Peak Hour Trips | PM Peak Hour Trips

IN

ouT

IN

ouT

Trips Generated

125

145

160

132
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The trips generated by the other background developments were distributed through the BWI
study area based on the location of work centers and major access routes. Figure 10 illustrates
how the additional trips were re-distributed through the BWI study area.

3.1.4 2022 No Action Alternative Volumes

The 2022 No Action AM and PM total peak hour volumes were developed by layering the AM and
PM peak hour volumes from the 2022 Baseline, the BWI Service Station, and the Other
Background Development. Figure 11 presents the resulting 2022 No Action AM and PM total
peak hour volumes for the study area intersections.

3.1.5 2027 No Action Alternative Volumes

An annual compound growth rate of 1% was used to scale the 2022 No Action Alternative volumes
to 2027 No Action Alternative volumes. This is based on historical growth rate as discussed in
Section 2.1.2. Figure 13 presents the 2027 No Action AM and PM total peak hour volumes for
the study area intersections.
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Figure 11. 2022 No Action Alternative AM (PM) Total Peak Hour Volumes
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Figure 12.

2022 to 2027 No Action Alternative Volume Growth
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3.2

2022 No Action Alternative Operational Analysis

This section presents the results and findings of the 2022 No Action Alternative operational
analyses, consistent with the methodology used for the Existing Conditions, as discussed in
Section 2.2.1.

Synchro Analysis

Table 36 and Table 37 show the AM and PM peak hour delay and LOS for the 2022 No Action
Condition. Appendix B presents detailed HCM reports from Synchro. Consistent with the Existing
Conditions methodology discussed in Section 2.2.2, the LOS for Intersection 8 (Aviation Blvd at
I-195 SB Ramps) was calculated outside of Synchro.

Table 36
2022 No Action Alternative AM Peak Hour Intersection LOS - Synchro
Intersection Control (sgce/l\?gh) Eq uL|\C/)aSIent
1 Aviation Blvd at Dorsey Rd - West S 85.4 F
2 Aviation Blvd at Mathison Way S 134 B
3 Aviation Blvd at Stoney Run Rd S 35.5 D
4 Stoney Run Rd at Northrop Grumman Entrance S 19.8 B
5 Stoney Run Rd at New Ridge Rd S 39.3 D
6 Aviation Blvd at Amtrak Way S 171 B
7 Aviation Blvd at Northrop Grumman Gate 1A S 9.6 A
8 Aviation Blvd at SB 1-195 Ramps S 4.5 A
9 Aviation Blvd at NB 1-195 Ramps S 6.8 A
10 Elkridge Landing Rd at Terminal Rd S 23.1 C
11 Aviation Blvd at Terminal Rd S 28.0 C
12 Aviation Blvd at Air Cargo Dr S 14.0 B
13 Aviation Blvd at Andover Rd S 15.3 B
14 Aviation Blvd at Aaronson Dr U 6.7 A
15 Aviation Blvd at Allwood Dr S 6.5 A
16 SB 1-97 Ramps at Cromwell Park Dr S 15.8 B
17 Aviation Blvd at Cromwell Park Dr S 24.3 C
18 Aviation Blvd at Dorsey Rd - East S 24.0 C
19 Dorsey Rd at Digiulian Blvd U 0.7 A
20 Aviation Blvd at Hollins Ferry Rd S 2.3 A
21 Aviation Blvd at BWI Long Term Parking Lots S 5.7 A
22 Aviation Blvd at S. Camp Meade Rd S 3.8 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2022 No Action Conditions.
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Table 37
2022 No Action Alternative PM Peak Hour Intersection LOS - Synchro
Intersection Control (ngll\?gh) Eq ulel)aélent
1 Aviation Blvd at Dorsey Rd - West S 72.6 E
2 Aviation Blvd at Mathison Way S 6.6 A
3 Aviation Blvd at Stoney Run Rd S 24.6 C
4 Stoney Run Rd at Northrop Grumman Entrance S 40.1 D
5 Stoney Run Rd at New Ridge Rd S 52.4 D
6 Aviation Blvd at Amtrak Way S 48.7 D
7 Aviation Blvd at Northrop Grumman Gate 1A S 13.7 B
8 Aviation Blvd at SB 1-195 Ramps S 14.2 B
9 Aviation Blvd at NB I-195 Ramps S 31.2 C
10 Elkridge Landing Rd at Terminal Rd S 12.7 B
11 Aviation Blvd at Terminal Rd S 19.7 B
12 Aviation Blvd at Air Cargo Dr S 53.8 D
13 Aviation Blvd at Andover Rd S 14.3 B
14 Aviation Blvd at Aaronson Dr U 2.1 A
15 Aviation Blvd at Allwood Dr S 3.8 A
16 SB 1-97 Ramps at Cromwell Park Dr S 26.6 C
17 Aviation Blvd at Cromwell Park Dr S 30.8 C
18 Aviation Blvd at Dorsey Rd - East S 29.3 C
19 Dorsey Rd at Digiulian Blvd U 2.4 A
20 Aviation Blvd at Hollins Ferry Rd S 15 A
21 Aviation Blvd at BWI Long Term Parking Lots S 6.9 A
22 Aviation Blvd at S. Camp Meade Rd S 6.9 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2022 No Action Conditions.

Table 38 presents the list of movements where the 50" and/or 95" percentile queue lengths
exceed the storage lengths of the respective turn bays for the 2022 No Action Alternative.
Appendix B presents full queue tables as part of the Synchro MOE tables.
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Table 38
2022 No Action Turn Movement Queues Exceeding Storage Length
Turn Queue Queue
Intersection Movement Lfnagyth (I1:te)n5%ttt;1 (I;Sng%ttt;
(ft) Percentile | Percentile
AM Peak Hour

NBL 455 503 #753
. NBR 250 - 268

1 Aviation Blvd at Dorsey Rd - West
SBL 250 - 308
EBL 175 ~447 #753
5 Stoney Run Rd at New Ridge Rd WBL 300 328 #519
13 Aviation Blvd at Andover Rd SBL 175 - 198

PM Peak Hour
SBL 250 403 #711
SBR 175 285 475
1 Aviation Blvd at Dorsey Rd - West EBL 175 397 #698
EBR 225 - 346
WBL 200 - 250
4 Stoney Run Rd at Northrop Grumman Entrance SBR 85 - 175
5 Stoney Run Rd at New Ridge Rd WBL 300 422 #753
13 Aviation Blvd at Andover Rd SBL 175 - 223
Notes:

Queues that are within the turn bay storage length of the movement are excluded

m : Volume for the 95" percentile queue is metered by upstream signal
~ : Volume exceed capacity, queue is theoretically infinite

# : 95 percentile volume exceeds capacity, queue may be longer
- : Queues are within storage

CLV Analysis

Table 39 and Table 40 present the CLV, equivalent LOS and V/C ratio for the AM and PM peak
hours respectively. The Appendix C details CLV analysis.
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Table 39
2022 No Action Alternative AM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS
1 Aviation Blvd at Dorsey Rd - West 1,473 E 0.92
2 Aviation Blvd at Mathison Way 1,047 B 0.65
3 Aviation Blvd at Stoney Run Rd 1,234 C 0.77
4 Stoney Run Rd at Northrop Grumman Entrance 732 A 0.46
5 Stoney Run Rd at New Ridge Rd 612 A 0.38
6 Aviation Blvd at Amtrak Way 1,105 B 0.69
7 Aviation Blvd at Northrop Grumman Parking 1,100 B 0.69
8 Aviation Blvd at 1-195 SB Ramps 864 A 0.54
9 Aviation Blvd at 1-195 NB Ramps 830 A 0.52
10 Elkridge Landing Rd at Terminal Rd 1,078 B 0.67
11 Aviation Blvd at Terminal Rd 909 A 0.57
12 Aviation Blvd at Air Cargo Rd 812 A 0.51
13 Aviation Blvd at Andover Rd 947 A 0.59
15 Aviation Blvd at Allwood Dr 857 A 0.54
16 [-97 SB Ramps at Cromwell Park Dr 424 A 0.26
17 Aviation Blvd at Cromwell Park Dr 879 A 0.55
18 Aviation Blvd at Dorsey Rd - East 833 A 0.52
20 Aviation Blvd at Hollins Ferry Rd 625 A 0.39
21 Aviation Blvd at BWI Long Term Parking Lots 793 A 0.50
22 Aviation Blvd at Camp Meade Rd 1,039 B 0.65
Source: HNTB's CLV analysis of 2022 No Action Conditions
Includes signalized intersections only
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Table 40
2022 No Action Alternative PM Peak Hour Intersection LOS — CLV
Intersection CLV Equivalent VIC
LOS

1 Aviation Blvd at Dorsey Rd - West 1,418 D 0.89
2 Aviation Blvd at Mathison Way 1,076 B 0.67
3 Aviation Blvd at Stoney Run Rd 1,188 C 0.74
4 Stoney Run Rd at Northrop Grumman Entrance 681 A 0.43
5 Stoney Run Rd at New Ridge Rd 786 A 0.49
6 Aviation Blvd at Amtrak Way 1,489 E 0.93
7 Aviation Blvd at Northrop Grumman Parking 1,295 C 0.81
8 Aviation Blvd at 1-195 SB Ramps 1,350 D 0.84
9 Aviation Blvd at 1-195 NB Ramps 864 A 0.54
10 Elkridge Landing Rd at Terminal Rd 718 A 0.45
11 Aviation Blvd at Terminal Rd 694 A 0.43
12 Aviation Blvd at Air Cargo Rd 1,174 C 0.73
13 Aviation Blvd at Andover Rd 905 A 0.57
15 Aviation Blvd at Allwood Dr 735 A 0.46
16 [-97 SB Ramps at Cromwell Park Dr 633 A 0.40
17 Aviation Blvd at Cromwell Park Dr 832 A 0.52
18 Aviation Blvd at Dorsey Rd - East 770 A 0.48
20 Aviation Blvd at Hollins Ferry Rd 354 A 0.22
21 Aviation Blvd at BWI Long Term Parking Lots 625 A 0.39
22 Aviation Blvd at Camp Meade Rd 666 A 0.42

Source: HNTB's CLV analysis of 2022 No Action Conditions
Includes signalized intersections only

Findings

The Synchro analysis indicates that minimal changes to intersection LOS are expected under the
2022 No Action Alternative. Except for Intersection 1 (Aviation Blvd at Dorsey Rd - West), all other
intersections operate at LOS D or better during both peak periods. Intersection 1 operates at LOS
F and E in the AM and PM peaks respectively. Queues for turning movements are contained
within the respective turn bays except for intersections:

o 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West)
e 4 (Stoney Run Rd at Northrop Grumman Entrance)

e 5 (Stoney Run Rd at New Ridge Rd) and

e 13 (Aviation Blvd/MD 162 at Andover Rd)
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Based on the CLV methodology, all locations operate at LOS D or better during both peak periods,
except the two intersections below, which degrade to LOS E:

e 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West) in the AM peak
e 6 (Aviation Blvd/MD 170 at Amtrak Way/MD 955) in the PM peak

There are intersections where the Synchro and CLV results vary by more than one LOS
category/level. As discussed in Section 2.2.2, these differences can be generally attributed to
long signal cycle lengths.

3.3 2027 No Action Alternative Operational Analysis

This section presents the results and findings of the 2027 No Action Alternative operational
analyses, consistent with the methodology used for the Existing Conditions, as discussed in
Section 2.2.1.

Synchro Analysis

Table 41 and Table 42 present the respective AM and PM peak hour delay and LOS for the 2027
No Action Conditions. Appendix B presents detailed HCM reports from Synchro. Consistent with
the Existing Conditions discussed in Section 2.2.2, the LOS for Intersection 8 (Aviation Blvd/MD
170 at 1-195 SB Ramps) was calculated outside of Synchro.
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Table 41
2027 No Action Alternative AM Peak Hour Intersection LOS - Synchro
Intersection Control (ng}\?gh) Eq uLléaélent
1 Aviation Blvd at Dorsey Rd - West S 96.6 F
2 Aviation Blvd at Mathison Way S 14.5 B
3 Aviation Blvd at Stoney Run Rd S 45,9 D
4 Stoney Run Rd at Northrop Grumman Entrance S 20.5 C
5 Stoney Run Rd at New Ridge Rd S 39.7 D
6 Aviation Blvd at Amtrak Way S 18.0 B
7 Aviation Blvd at Northrop Grumman Gate 1A S 104 B
8 Aviation Blvd at SB 1-195 Ramps S 5.3 A
9 Aviation Blvd at NB I-195 Ramps S 6.9 A
10 Elkridge Landing Rd at Terminal Rd S 25.1 C
11 Aviation Blvd at Terminal Rd S 29.0 C
12 Aviation Blvd at Air Cargo Dr S 15.0 B
13 Aviation Blvd at Andover Rd S 15.9 B
14 Aviation Blvd at Aaronson Dr U 9.6 A
15 Aviation Blvd at Allwood Dr S 6.8 A
16 SB 1-97 Ramps at Cromwell Park Dr S 16.0 B
17 Aviation Blvd at Cromwell Park Dr S 26.1 C
18 Aviation Blvd at Dorsey Rd - East S 27.2 C
19 Dorsey Rd at Digiulian Blvd U 0.7 A
20 Aviation Blvd at Hollins Ferry Rd S 2.4 A
21 Aviation Blvd at BWI Long Term Parking Lots S 5.9 A
22 Aviation Blvd at S. Camp Meade Rd S 4.1 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2027 No Action Conditions.
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Table 42
2027 No Action Alternative PM Peak Hour Intersection LOS - Synchro
Intersection Control (ngll\?gh) Eq ulel)aélent
1 Aviation Blvd at Dorsey Rd - West S 85.4 F
2 Aviation Blvd at Mathison Way S 6.9 A
3 Aviation Blvd at Stoney Run Rd S 26.5 C
4 Stoney Run Rd at Northrop Grumman Entrance S 50.0 D
5 Stoney Run Rd at New Ridge Rd S 56.0 E
6 Aviation Blvd at Amtrak Way S 65.3 E
7 Aviation Blvd at Northrop Grumman Gate 1A S 16.1 B
8 Aviation Blvd at SB 1-195 Ramps S 22.1 C
9 Aviation Blvd at NB I-195 Ramps S 39.4 D
10 Elkridge Landing Rd at Terminal Rd S 134 B
11 Aviation Blvd at Terminal Rd S 20.1 C
12 Aviation Blvd at Air Cargo Dr S 58.6 E
13 Aviation Blvd at Andover Rd S 15.0 B
14 Aviation Blvd at Aaronson Dr U 3.5 A
15 Aviation Blvd at Allwood Dr S 3.6 A
16 SB 1-97 Ramps at Cromwell Park Dr S 25.9 C
17 Aviation Blvd at Cromwell Park Dr S 315 C
18 Aviation Blvd at Dorsey Rd - East S 31.2 C
19 Dorsey Rd at Digiulian Blvd U 3.0 A
20 Aviation Blvd at Hollins Ferry Rd S 15 A
21 Aviation Blvd at BWI Long Term Parking Lots S 8.0 A
22 Aviation Blvd at S. Camp Meade Rd S 7.5 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2027 No Action Conditions.

Table 43 presents the list of movements where the 50" and/or 95" percentile queue lengths
exceed the storage lengths of the respective turn bays for the 2027 No Action Alternative.
Appendix B presents full queue tables as part of the Synchro MOE tables.
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Table 43
2027 No Action Turn Movement Queues Exceeding Storage Length
Turn Queue Queue
Intersection Movement Lfnagyth (I1:te)n5%ttt;1 (I;Sng%ttt;
(ft) Percentile | Percentile
AM Peak Hour

NBL 455 555 #831
. NBR 250 - 292

1 Aviation Blvd at Dorsey Rd - West
SBL 250 - 324
EBL 175 ~513 #810
5 Stoney Run Rd at New Ridge Rd WBL 300 354 #588
11 Aviation Blvd at Terminal Rd EBL 445 - #487
13 Aviation Blvd at Andover Rd SBL 175 - 204

PM Peak Hour

SBL 250 ~462 #782
SBR 175 321 527
1 Aviation Blvd at Dorsey Rd - West EBL 175 ~473 #785
EBR 225 - 381
WBL 200 - 270
4 Stoney Run Rd at Northrop Grumman Entrance SBR 85 - 185
5 Stoney Run Rd at New Ridge Rd WBL 300 460 #822
13 Aviation Blvd at Andover Rd SBL 175 - 231

Notes:

Queues that are within the turn bay storage length of the movement are excluded
m : Volume for the 95" percentile queue is metered by upstream signal

~ : Volume exceed capacity, queue is theoretically infinite

# : 95™ percentile volume exceeds capacity, queue may be longer

- : Queues are within storage

CLV Analysis

Table 44 and Table 45 show the respective AM and PM peak hour CLV, equivalent LOS and V/C
ratio. Appendix C presents the detailed CLV analysis.
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Table 44
2027 No Action Alternative AM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS
1 Aviation Blvd at Dorsey Rd - West 1,550 E 0.97
2 Aviation Blvd at Mathison Way 1,100 B 0.69
3 Aviation Blvd at Stoney Run Rd 1,296 C 0.81
4 Stoney Run Rd at Northrop Grumman Entrance 770 A 0.48
5 Stoney Run Rd at New Ridge Rd 644 A 0.40
6 Aviation Blvd at Amtrak Way 1,163 C 0.73
7 Aviation Blvd at Northrop Grumman Parking 1,157 C 0.72
8 Aviation Blvd at 1-195 SB Ramps 906 A 0.57
9 Aviation Blvd at 1-195 NB Ramps 873 A 0.55
10 Elkridge Landing Rd at Terminal Rd 1,132 B 0.71
11 Aviation Blvd at Terminal Rd 955 A 0.60
12 Aviation Blvd at Air Cargo Rd 855 A 0.53
13 Aviation Blvd at Andover Rd 996 A 0.62
15 Aviation Blvd at Allwood Dr 902 A 0.56
16 [-97 SB Ramps at Cromwell Park Dr 445 A 0.28
17 Aviation Blvd at Cromwell Park Dr 924 A 0.58
18 Aviation Blvd at Dorsey Rd - East 876 A 0.55
20 Aviation Blvd at Hollins Ferry Rd 658 A 0.41
21 Aviation Blvd at BWI Long Term Parking Lots 834 A 0.52
22 Aviation Blvd at Camp Meade Rd 1,092 B 0.68
Source: HNTB's CLV analysis of 2027 No Action Conditions
Includes signalized intersections only
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Table 45
2027 No Action Alternative PM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS

1 Aviation Blvd at Dorsey Rd - West 1,492 E 0.93
2 Aviation Blvd at Mathison Way 1,132 B 0.71
3 Aviation Blvd at Stoney Run Rd 1,252 C 0.78
4 Stoney Run Rd at Northrop Grumman Entrance 716 A 0.45
5 Stoney Run Rd at New Ridge Rd 826 A 0.52
6 Aviation Blvd at Amtrak Way 1,567 E 0.98
7 Aviation Blvd at Northrop Grumman Parking 1,362 D 0.85
8 Aviation Blvd at 1-195 SB Ramps 1,419 D 0.89
9 Aviation Blvd at 1-195 NB Ramps 908 A 0.57
10 Elkridge Landing Rd at Terminal Rd 756 A 0.47
11 Aviation Blvd at Terminal Rd 730 A 0.46
12 Aviation Blvd at Air Cargo Rd 1,235 C 0.77
13 Aviation Blvd at Andover Rd 952 A 0.59
15 Aviation Blvd at Allwood Dr 774 A 0.48
16 [-97 SB Ramps at Cromwell Park Dr 666 A 0.42
17 Aviation Blvd at Cromwell Park Dr 875 A 0.55
18 Aviation Blvd at Dorsey Rd - East 809 A 0.51
20 Aviation Blvd at Hollins Ferry Rd 372 A 0.23
21 Aviation Blvd at BWI Long Term Parking Lots 658 A 0.41
22 Aviation Blvd at Camp Meade Rd 701 A 0.44

Source: HNTB's CLV analysis of 2027 No Action Conditions
Includes signalized intersections only

Findings

The Synchro analysis indicates that Intersection 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176
— West) operates at LOS F during both peak periods. Three intersections operate at LOS E in the
PM peak period: Intersection 5 (Stoney Run Rd at New Ridge Rd), Intersection 6 (Aviation
Blvd/MD 170 at Amtrak Way/MD 995), and Intersection 12 (Aviation Blvd at Air Cargo Dr). All
other intersections operate at LOS D or better during both peak periods. Queues for turning
movements are contained within the respective turn bays except for intersections:

e 1 (Aviation Blvd/MD 170 at Dorsey Rd/ MD 176 — West)
o 4 (Stoney Run Rd at Northrop Grumman Entrance)

e 5 (Stoney Run Rd at New Ridge Rd)

e 11(Aviation Blvd/MD 170 at Terminal Rd) and

e 13 (Aviation Blvd/MD 162 at Andover Rd).
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Based on the CLV methodology, all locations operate at LOS D or better during both peak periods,
except the two intersections below, which degrade to LOS E:

e 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West) during both peak periods
e 6 (Aviation Blvd/MD 170 at Amtrak Way/MD 955) in the PM peak

There are intersections where the Synchro and CLV results vary by more than one LOS
category/level. As discussed in Section 2.2.2, these differences can be generally attributed to
long signal cycle lengths.
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4 Proposed Action Alternative (2022 and 2027)

The primary components of the proposed improvements include a new airline maintenance
facility, second Fixed Based Operator (FBO) facility, relocated fire training facility, and new field
maintenance storage facility. The location of these facilities are as follows:

e Airline Maintenance Facility: East of Intersection 4 (Stoney Run at Northrop Grumman
Entrance).

e Second FBO: Along Aaronson Dr. This site is presently part of Long Term Parking Lot B.

o Fire Training Facility: West of Intersection 17 (Aviation Blvd/MD 162 at Cromwell Park Dr).

¢ Field Maintenance Facility: North of Intersection 19 (Dorsey Rd/MD 176 at Digiulian Blvd).

Figure 1 shows the locations of the proposed facilities. It also presents the study area
intersections (with intersection ID) selected in coordination with MD SHA.

4.1 Volume Development

4.1.1 Trip Generation and Distribution

New trips anticipated to be generated by the four planned facilities were developed based on the
ITE Trip Generation Manual, 9" Edition and specific input provided by MAA regarding the planned
use of airport development. The specific ITE trip generation information is presented in Appendix
F. Table 46 summarizes the resulting trip generation in the AM and PM peak hours for the new
facilities and the primary source of information used to estimate trips generated by each proposed
development. Trips were generated independently for each facility. The specific trip generation
assumptions and methodologies used for each facility are discussed in further detail below. As
identified in the Existing Conditions analysis, the AM and PM peak hours for the study area are
7:00 AM to 8:00 AM and 4:30 PM to 5:30 PM, respectively.

Table 46
Trip Generation Summary
. PM Peak Hour
. Trip Generation AM Peak Hour Trips Tri
Facility Method rnps
IN ouT IN ouT
Airline Maintenance MAA Input, I.ndustry 10 85 10 10
Assumptions
Fixed Base Operator ITE Manual 11 10 13 13
Fire Training MAA Input 1 1 1 1
Field Maintenance MAA Input 10 10 10 10
TOTAL 32 106 34 34
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Study area entry and exit points were chosen for each facility based on coordination with MAA
concerning future plans and engineering judgment. The main consideration for selecting entry
and exit points was access to major highways around the airport. Trips were distributed to these
points in proportion to the 2022 No Action Alternative volumes exiting the respective intersections.

Airline Maintenance Facility

Based on cursory research of a sampling of other U.S. airline maintenance facilities, the following
assumptions were made for BWI's proposed 550,000 square foot airline maintenance facility. The
facility is estimated to employ 150 workers over three shifts. The first and main shift would be
from 10:00 PM to 7:00 AM to provide overnight maintenance during hours when aircrafts are not
scheduled to fly. A secondary shift would occur from 2:00 PM to 11:00 PM. Some workers will be
on-hand between the primary and secondary shifts. Thirty personnel (20 percent of the
employees) are assumed to be off-duty each day to allow for the facility to be operational seven
days per week. Deliveries would generally be scheduled in the off-peak hours. However, it is
assumed that a total of 10 trips for deliveries and visitors would occur in each peak hour. Table
47 presents the trip generation for the facility.

Table 47
Airline Maintenance Facility Trip Generation — Shifts
AM Peak Hour PM Peak Hour
Shift Time Employees Trips Trips

IN ouT IN ouT

A 10:00 PM to 7:00 AM 75 0 75 0 0

B 6:00 AM to 3:00 PM 15 0 0

C 2:00 PM to 11:.00 PM 30 0 0 0 0

Deliveries 10 10 10 10

TOTAL 10 85 10 10

The new Airline Maintenance Facility will be located east of Intersection 4 (Stoney Run Rd at
Northrop Grumman Entrance), and this intersection will provide access to the facility. Table 48
and Figure 15 present the trip distribution for the study area entry and exit points.
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Table 48
Airline Maintenance Facility Trip Distribution
. AM Peak PM Peak
Intersection
In Out In Out
1 Aviation Blvd at Dorsey Rd — West 20% 10% 10% 20%
5 Stoney Run at New Ridge Rd 20% 20% 30% 30%
8/9 Aviation Blvd at 1-195 40% 30% 30% 30%
10 Elkridge Landing Rd at Terminal Rd 10% 35% 20% 10%
22 Aviation Blvd at S Camp Meade Rd 10% 5% 10% 10%
TOTAL | 100% 100% 100% 100%

Second Fixed Based Operator Facility

The proposed second fixed based operator (FBO) facility is planned, per MAA, to house a
maximum of 50 general aviation aircraft. The FBO will provide facilities for general aviation pilots
and house their aircraft when not in use. It will also provide facilities for itinerant aircraft which are
based at other facilities, when their pilots fly into BWI. As such, Land Use 022: General Aviation
Airport from the ITE Trip Generation Manual was utilized to forecast new trips for the new FBO
facility. Trip generation for the second FBO facility is shown in Table 49.

Table 49
Fixed Base Operator Trip Generation

AM Peak Hour Trips | PM Peak Hour Trips
IN | out IN ouT
Trips per Based Aircraft 0.41 0.52
Directional Distribution 50% 50% 55% 45%
Trips per Direction 0.21 0.21 0.29 0.23
Based Aircraft 50 50
Total Trips Generated 11 | 10 15 | 11

The new FBO will be located along Aaronson Dr. This site is presently a part of Long Term Parking
Lot B. As such, vehicles will access this facility at Intersection 14 (Aviation Blvd/MD 162 at
Aaronson Dr), the same as the access to the existing FBO. Table 50 and Figure 16 present the
trip distribution to study area entry and exit points for the facility.
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Table 50
Second FBO Trip Distribution
i AM Peak PM Peak
Intersection

In Out In Out

8/9 Aviation Blvd at 1-195 25% 30% 15% 45%
13 Aviation Blvd at Andover Rd 20% 10% 15% 25%
18 Aviation Blvd at Dorsey Rd — East 20% 30% 25% 15%
8/9 Aviation Blvd at 1-195 35% 30% 45% 15%
[l TOTAL | 100% 100% 100% 100%

To accommodate the new facility, all parking spaces within Section B3 will be removed from Long
Term Parking Lot B as shown on Figure 14. These removed spaces will not be replaced. As such,
trips in and out of Long Term Parking Lot B will be redistributed to Parking Lot A in proportion to
the area that will be removed as presented in Table 51. Parking Lot A’s primary access is located
on Aviation Blvd/MD 162 opposite Parking Lot B. As such, trips will remain on Aviation Blvd/MD
162. It was assumed that the same amount of traffic would access the long-term parking lots with
the primary difference being the turning volume at Intersection 21 (Aviation Blvd/MD 170 at BWI
Long Term Parking Lots). This change is accounted for in the intersection analysis.

0 el M,

: ; o
BWI Long Term Parking Lots
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Table 51
BWI Long Term Parking — Breakout of Lot B
Section Area Area
(square feet) Distribution
B1 388,500 25%
B2 326,700 21%
B3 816,400 53%
TOTAL 1,531,600 100%

Note: Numbers may not add up to 100% due to rounding.

Relocated Fire Training Facility

The facility is expected to be used on an as-needed, infrequent basis for fire training during the
workday. Aside from a patrol car checking external access points once per hour, the facility is not
expected to generate additional peak-hour trips. Table 52 presents the trip generation for this
facility.
Table 52
Fire Training Facility Trip Generation

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Patrol Car 1 1 1 1

The relocated fire training facility will be situated east of Intersection 17 (Aviation Blvd/MD 162 at
Cromwell Park Dr). Its current location is along Mathison Way east of Intersection 2 (Aviation
Blvd/MD 170 at Mathison Way). External access to the new facility will be provided through
Intersection 17 (Aviation Blvd/MD 162 at Cromwell Park Dr). It was assumed that the patrol car
would visit this facility as part of its regular rounds traversing the exterior of the airport. Therefore,
the facility does not generate trips along other parts of the network during the peak hours. Figure
17 presents the trip distribution for this facility is presented..

Field Maintenance Facility

The field maintenance facility will be used primarily to store snow removal equipment and as a
result will primarily be accessed internally to the airport from the airside. It was assumed that
street side access by employees would not exceed 10 inbound and 10 outbound trips during each
peak period. The trip generation for this facility is presented in Table 53.

Table 53
Field Maintenance Facility Trip Generation

AM Peak Hour Trips | PM Peak Hour Trips
IN ouT IN ouT
Employees 10 10 10 10
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The field maintenance facility will be located at the northern end of Digiulian Blvd. As such,
vehicles are expected to access the facility using Intersection 19 (Dorsey Rd/MD 176 at Digiulian
Blvd). Table 54 and Figure 18 presents the trip distribution to study area entry and exit points for
the facility.

Table 54
Field Maintenance Facility Trip Distribution
. AM Peak PM Peak
Intersection

In Out In Out
1 Aviation at Dorsey Rd - West 30% 30% 10% 30%

16 SB 1-97 Ramps at Cromwell Park Dr 30% - 40% -
18 Aviation Blvd at Dorsey Rd — East 40% 70% 50% 70%
TOTAL 100% 100% 100% 100%

4 1.2 2022 Traffic Volumes

Figure 19 presents the combined trip distribution for the four planned facilities. The 2022
Proposed Action Alternative traffic volumes were projected by layering the site-specific trips
generated by the proposed facilities onto the 2022 No Action volumes. Figure 20 presents the
trip distribution for the 2022 Proposed Action Alternative.

4.1.3 2027 Traffic Volumes

The 2022 volumes from four planned developments were layered onto the 2027 No Action
Alternative volumes to produce the 2027 Proposed Action Alternative volume projections. It was
assumed the trip generations are dependent on facility employment/size and are independent of
population growth. Thus, the 2022 volumes from the planned developments were not adjusted.
Figure 21 presents the traffic volumes for the 2027 Proposed Action Alternative.
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Figure 15.

AM (PM) Peak Hour Trips Generated by the Proposed Airline Maintenance Facility
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Figure 16.  AM (PM) Peak Hour Trips Generated by the Proposed Second Fixed Base Operator
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Figure 17.

AM (PM) Peak Hour Trips Generated by the Relocated Fire Training Facility
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Figure 18. AM (PM) Peak Hour Trips Generated by Proposed Field Maintenance Facility
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”

Figure 19.

Combined AM (PM) Peak Hour Trips Generated by Proposed Developments
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Figure 20. 2022 Proposed Action Alternative AM (PM) Total Peak Hour Volumes
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Figure 21.

2027 Proposed Action Alternative AM (PM) Total Peak Hour Volumes
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4.2 2022 Proposed Action Alternative Operational Analysis

This section presents the results and findings of the 2022 Proposed Action Alternative operational
analyses, consistent with the methodology used for the Existing Conditions, as discussed in
Section 2.2.1.

Synchro Analysis

Table 55 and Table 56 present the respective AM and PM peak hour delay and LOS for the 2022
Proposed Action Alternative. Appendix B presents detailed HCM reports from Synchro.
Consistent with the Existing Conditions as discussed in Section 2.2.2, the LOS for Intersection 8
(Aviation Blvd/MD 170 at I-195 SB Ramps) was calculated outside of Synchro.

Table 55
2022 Proposed Action Alternative AM Peak Hour Intersection LOS - Synchro
Intersection Control (sgflljgh) Eq uljzl)aélent
1 Aviation Blvd at Dorsey Rd - West S 85.4 F
2 Aviation Blvd at Mathison Way S 134 B
3 Aviation Blvd at Stoney Run Rd S 36.6 D
4 Stoney Run Rd at Northrop Grumman Entrance S 18.8 B
5 Stoney Run Rd at New Ridge Rd S 39.4 D
6 Aviation Blvd at Amtrak Way S 17.2 B
7 Aviation Blvd at Northrop Grumman Gate 1A S 9.6 A
8 Aviation Blvd at SB 1-195 Ramps S 4.8 A
9 Aviation Blvd at NB 1-195 Ramps S 6.8 A
10 Elkridge Landing Rd at Terminal Rd S 24.5 C
11 Aviation Blvd at Terminal Rd S 28.6 C
12 Aviation Blvd at Air Cargo Dr S 13.8 B
13 Aviation Blvd at Andover Rd S 15.7 B
14 Aviation Blvd at Aaronson Dr U 7.6 A
15 Aviation Blvd at Allwood Dr S 6.6 A
16 SB 1-97 Ramps at Cromwell Park Dr S 15.8 B
17 Aviation Blvd at Cromwell Park Dr S 24.8 C
18 Aviation Blvd at Dorsey Rd - East S 24.1 C
19 Dorsey Rd at Digiulian Blvd U 0.9 A
20 Aviation Blvd at Hollins Ferry Rd S 2.3 A
21 Aviation Blvd at BWI Long Term Parking Lots S 4.9 A
22 Aviation Blvd at S. Camp Meade Rd S 4.8 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2022 Proposed Action Alternative Conditions.
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Table 56
2022 Proposed Action Alternative PM Peak Hour Intersection LOS - Synchro
Intersection Control (sgce/l\?()a/h) Eq uLl\c/)aSIent
1 Aviation Blvd at Dorsey Rd - West S 72.9 E
2 Aviation Blvd at Mathison Way S 6.6 A
3 Aviation Blvd at Stoney Run Rd S 24.7 C
4 Stoney Run Rd at Northrop Grumman Entrance S 42.0 D
5 Stoney Run Rd at New Ridge Rd S 52.6 D
6 Aviation Blvd at Amtrak Way S 49.3 D
7 Aviation Blvd at Northrop Grumman Gate 1A S 13.8 B
8 Aviation Blvd at SB 1-195 Ramps S 14.3 B
9 Aviation Blvd at NB 1-195 Ramps S 31.4 C
10 Elkridge Landing Rd at Terminal Rd S 12.7 B
11 Aviation Blvd at Terminal Rd S 19.7 B
12 Aviation Blvd at Air Cargo Dr S 53.8 D
13 Aviation Blvd at Andover Rd S 14.9 B
14 Aviation Blvd at Aaronson Dr U 4.9 A
15 Aviation Blvd at Allwood Dr S 3.8 A
16 SB 1-97 Ramps at Cromwell Park Dr S 26.6 C
17 Aviation Blvd at Cromwell Park Dr S 30.9 C
18 Aviation Blvd at Dorsey Rd - East S 29.5 C
19 Dorsey Rd at Digiulian Blvd U 2.8 A
20 Aviation Blvd at Hollins Ferry Rd S 15 A
21 Aviation Blvd at BWI Long Term Parking Lots S 4.8 A
22 Aviation Blvd at S. Camp Meade Rd S 7.0 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2022 Proposed Action Alternative Conditions.

Table 57 presents the list of movements where the 50" and/or 95" percentile queue lengths
exceed the storage lengths of the respective turn bays for the 2022 Proposed Action Alternative.
Appendix B presents full queue tables as part of the Synchro MOE tables.
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Table 57
2022 Proposed Action Alternative Turn Movement Queues Exceeding Storage Length
Turn Queue Queue
Intersection Movement LeBnagyth (I;,Sn5%ttr;] (I;,Sng%ttr;]
(ft) Percentile | Percentile
AM Peak Hour

NBL 455 508 #760

NBR 250 - 268

1 Aviation Blvd at Dorsey Rd - West SBL 250 - 309

SBR 175 - 187

EBL 175 ~456 #761

5 Stoney Run Rd at New Ridge Rd WBL 300 341 #560

11 Aviation Blvd at Terminal Rd EBL 445 - #472

13 Aviation Blvd at Andover Rd SBL 175 - 197

PM Peak Hour

SBL 250 403 #712

SBR 175 286 477

1 Aviation Blvd at Dorsey Rd - West EBL 175 398 #701

EBR 225 - 346

WBL 200 - 252

4 Stoney Run Rd at Northrop Grumman Entrance SBR 85 - 130

5 Stoney Run Rd at New Ridge Rd WBL 300 426 #761

13 Aviation Blvd at Andover Rd SBL 175 - 225
Notes:

Queues that are within the turn bay storage length of the movement are excluded

m : Volume for the 95" percentile queue is metered by upstream signal
~: Volume exceed capacity, queue is theoretically infinite

# : 95" percentile volume exceeds capacity, queue may be longer
- : Queues are within storage

CLV Analysis

Table 58 and Table 59 show the respective AM and PM peak hour CLV, equivalent LOS and V/C
ratio. Appendix C presents the detailed CLV analysis.
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Table 58
2022 Proposed Action Alternative AM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS
1 Aviation Blvd at Dorsey Rd - West 1,476 E 0.92
2 Aviation Blvd at Mathison Way 1,048 B 0.65
3 Aviation Blvd at Stoney Run Rd 1,246 C 0.78
4 Stoney Run Rd at Northrop Grumman Entrance 749 A 0.47
5 Stoney Run Rd at New Ridge Rd 625 A 0.39
6 Aviation Blvd at Amtrak Way 1,114 B 0.70
7 Aviation Blvd at Northrop Grumman Parking 1,108 B 0.69
8 Aviation Blvd at 1-195 SB Ramps 895 A 0.56
9 Aviation Blvd at 1-195 NB Ramps 849 A 0.53
10 Elkridge Landing Rd at Terminal Rd 1,107 B 0.69
11 Aviation Blvd at Terminal Rd 926 A 0.58
12 Aviation Blvd at Air Cargo Rd 818 A 0.51
13 Aviation Blvd at Andover Rd 951 A 0.59
15 Aviation Blvd at Allwood Dr 861 A 0.54
16 [-97 SB Ramps at Cromwell Park Dr 426 A 0.27
17 Aviation Blvd at Cromwell Park Dr 884 A 0.55
18 Aviation Blvd at Dorsey Rd - East 838 A 0.52
20 Aviation Blvd at Hollins Ferry Rd 627 A 0.39
21 Aviation Blvd at BWI Long Term Parking Lots 813 A 0.51
22 Aviation Blvd at Camp Meade Rd 1,042 B 0.65
Source: HNTB's CLV analysis of 2022 Proposed Action Alternative Conditions
Includes signalized intersections only
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Table 59
2022 Proposed Action Alternative PM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS

1 Aviation Blvd at Dorsey Rd - West 1,420 D 0.89
2 Aviation Blvd at Mathison Way 1,077 B 0.67
3 Aviation Blvd at Stoney Run Rd 1,190 C 0.74
4 Stoney Run Rd at Northrop Grumman Entrance 684 A 0.43
5 Stoney Run Rd at New Ridge Rd 789 A 0.49
6 Aviation Blvd at Amtrak Way 1,493 E 0.93
7 Aviation Blvd at Northrop Grumman Parking 1,298 C 0.81
8 Aviation Blvd at 1-195 SB Ramps 1,352 D 0.85
9 Aviation Blvd at 1-195 NB Ramps 866 A 0.54
10 Elkridge Landing Rd at Terminal Rd 719 A 0.45
11 Aviation Blvd at Terminal Rd 696 A 0.43
12 Aviation Blvd at Air Cargo Rd 1,175 C 0.73
13 Aviation Blvd at Andover Rd 908 A 0.57
15 Aviation Blvd at Allwood Dr 738 A 0.46
16 [-97 SB Ramps at Cromwell Park Dr 634 A 0.40
17 Aviation Blvd at Cromwell Park Dr 838 A 0.52
18 Aviation Blvd at Dorsey Rd - East 772 A 0.48
20 Aviation Blvd at Hollins Ferry Rd 357 A 0.22
21 Aviation Blvd at BWI Long Term Parking Lots 604 A 0.38
22 Aviation Blvd at Camp Meade Rd 670 A 0.42

Source: HNTB's CLV analysis of 2022 Proposed Action Alternative Conditions
Includes signalized intersections only

Findings

There are some minor changes in intersection delay, but no expected changes to LOS during
either peak period when comparing the Synchro analysis for 2022 No Action and 2022 Proposed
Action Alternatives.

Queues for turning movements are contained within the respective turn bays except for
intersections:

1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West)

4 (Stoney Run Rd at Northrop Grumman Entrance)
5 (Stoney Run Rd at New Ridge Rd)

11 (Aviation Blvd at Terminal Rd) and

13 (Aviation Blvd/MD 162 at Andover Rd)
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The expected queues for Intersection 4 (Stoney Run Rd at Northrop Grumman Entrance) are
lower for the Proposed Action Alternative than for the No Action Alternative. This is due to the
fourth leg added to the intersection as part of the Proposed Action and the corresponding change
to the signal timing plan.

Based on the CLV methodology, all locations operate at LOS D or better during both peak periods,
except the two intersections below, which degrade to LOS E:

e 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West) in the AM peak
e 6 (Aviation Blvd/MD 170 at Amtrak Way/MD 955) in the PM peak

4.3 2027 Proposed Action Alternative Operational Analysis

This section presents the results and findings of the 2027 Proposed Action Alternative operational
analyses, consistent with the methodology used for the Existing Conditions, as discussed in
Section 2.2.1.

Synchro Analysis

Table 60 and Table 61 present the respective AM and PM peak hour delay and LOS for the 2027
Proposed Action Alternative. Appendix B presents detailed HCM reports from Synchro.
Consistent with the Existing Conditions as discussed in Section 2.2.2, the LOS for Intersection 8
(Aviation Blvd at 1-195 SB Ramps) was calculated outside of Synchro.
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Table 60
2027 Proposed Action Alternative AM Peak Hour Intersection LOS - Synchro
Intersection Control (sgcell\?gh) Eq uLléaSIent
1 Aviation Blvd at Dorsey Rd - West S 96.6 F
2 Aviation Blvd at Mathison Way S 145 B
3 Aviation Blvd at Stoney Run Rd S 47.7 D
4 Stoney Run Rd at Northrop Grumman Entrance S 19.7 B
5 Stoney Run Rd at New Ridge Rd S 39.9 D
6 Aviation Blvd at Amtrak Way S 18.2 B
7 Aviation Blvd at Northrop Grumman Gate 1A S 10.5 B
8 Aviation Blvd at SB 1-195 Ramps S 5.6 A
9 Aviation Blvd at NB 1-195 Ramps S 6.8 A
10 Elkridge Landing Rd at Terminal Rd S 27.4 C
11 Aviation Blvd at Terminal Rd S 29.9 C
12 Aviation Blvd at Air Cargo Dr S 14.7 B
13 Aviation Blvd at Andover Rd S 16.2 B
14 Aviation Blvd at Aaronson Dr U 10.9 B
15 Aviation Blvd at Allwood Dr S 6.8 A
16 SB 1-97 Ramps at Cromwell Park Dr S 15.9 B
17 Aviation Blvd at Cromwell Park Dr S 26.3 C
18 Aviation Blvd at Dorsey Rd - East S 27.5 C
19 Dorsey Rd at Digiulian Blvd U 0.9 A
20 Aviation Blvd at Hollins Ferry Rd S 2.4 A
21 Aviation Blvd at BWI Long Term Parking Lots S 6.1 A
22 Aviation Blvd at S. Camp Meade Rd S 5.2 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2027 Proposed Action Alternative Conditions.
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Table 61
2027 Proposed Action Alternative PM Peak Hour Intersection LOS - Synchro
Intersection Control (sgce/l\?()a/h) Eq uLl\c/)aSIent
1 Aviation Blvd at Dorsey Rd - West S 85.6 F
2 Aviation Blvd at Mathison Way S 6.9 A
3 Aviation Blvd at Stoney Run Rd S 26.7 C
4 Stoney Run Rd at Northrop Grumman Entrance S 51.6 D
5 Stoney Run Rd at New Ridge Rd S 56.3 E
6 Aviation Blvd at Amtrak Way S 66.0 E
7 Aviation Blvd at Northrop Grumman Gate 1A S 16.2 B
8 Aviation Blvd at SB 1-195 Ramps S 22.4 C
9 Aviation Blvd at NB 1-195 Ramps S 39.6 D
10 Elkridge Landing Rd at Terminal Rd S 134 B
11 Aviation Blvd at Terminal Rd S 20.1 C
12 Aviation Blvd at Air Cargo Dr S 58.6 E
13 Aviation Blvd at Andover Rd S 15.6 B
14 Aviation Blvd at Aaronson Dr U 6.9 A
15 Aviation Blvd at Allwood Dr S 3.6 A
16 SB 1-97 Ramps at Cromwell Park Dr S 25.8 C
17 Aviation Blvd at Cromwell Park Dr S 31.6 C
18 Aviation Blvd at Dorsey Rd - East S 315 C
19 Dorsey Rd at Digiulian Blvd U 3.5 A
20 Aviation Blvd at Hollins Ferry Rd S 15 A
21 Aviation Blvd at BWI Long Term Parking Lots S 6.1 A
22 Aviation Blvd at S. Camp Meade Rd S 7.6 A

Note: S = signalized; U = unsignalized

Source: HCM reports (in Appendix B) from HNTB’s Synchro analysis of 2027 Proposed Action Alternative Conditions.

Table 62 presents the list of movements where the 50" and/or 95" percentile queue lengths
exceed the storage lengths of the respective turn bays for the 2027 Proposed Action Alternative.
Appendix B presents full queue tables as part of the Synchro MOE tables.
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Table 62
2027 Proposed Action Alternative Turn Movement Queues Exceeding Storage Length
Turn Queue Queue
Intersection Movement LeBnagyth (I;,Sn5%ttr;] (I;,Sng%ttr;]
(ft) Percentile | Percentile
AM Peak Hour

NBL 455 560 #847
NBR 250 - 294
- SBL 250 - 327

1 Aviation Blvd at Dorsey Rd - West
SBR 175 - 217
EBL 175 ~520 #824
WBL 200 - 202
5 Stoney Run Rd at New Ridge Rd WBL 300 369 #615
11 Aviation Blvd at Terminal Rd EBL 445 - #514
13 Aviation Blvd at Andover Rd SBL 175 - 205

PM Peak Hour
SBL 250 ~463 #782
SBR 175 322 529
1 Aviation Blvd at Dorsey Rd - West EBL 175 ~474 #787
EBR 225 - 381
WBL 200 - 271
4 Stoney Run Rd at Northrop Grumman Entrance SBR 85 - 139
5 Stoney Run Rd at New Ridge Rd WBL 300 463 #829
13 Aviation Blvd at Andover Rd SBL 175 - 233
Notes:

Queues that are within the turn bay storage length of the movement are excluded

m : Volume for the 95" percentile queue is metered by upstream signal
~: Volume exceed capacity, queue is theoretically infinite

# : 95" percentile volume exceeds capacity, queue may be longer

- : Queues are within storage

CLV Analysis

Table 63 and Table 64 show the respective AM and PM peak hour CLV, equivalent LOS and V/C
ratio. Appendix C presents the detailed CLV analysis.
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Table 63
2027 Proposed Action Alternative AM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS
1 Aviation Blvd at Dorsey Rd - West 1,552 E 0.97
2 Aviation Blvd at Mathison Way 1,101 B 0.69
3 Aviation Blvd at Stoney Run Rd 1,309 D 0.82
4 Stoney Run Rd at Northrop Grumman Entrance 787 A 0.49
5 Stoney Run Rd at New Ridge Rd 657 A 0.41
6 Aviation Blvd at Amtrak Way 1,172 C 0.73
7 Aviation Blvd at Northrop Grumman Parking 1,166 C 0.73
8 Aviation Blvd at 1-195 SB Ramps 938 A 0.59
9 Aviation Blvd at 1-195 NB Ramps 893 A 0.56
10 Elkridge Landing Rd at Terminal Rd 1,161 C 0.73
11 Aviation Blvd at Terminal Rd 972 A 0.61
12 Aviation Blvd at Air Cargo Rd 861 A 0.54
13 Aviation Blvd at Andover Rd 1,000 A 0.62
15 Aviation Blvd at Allwood Dr 905 A 0.57
16 [-97 SB Ramps at Cromwell Park Dr 448 A 0.28
17 Aviation Blvd at Cromwell Park Dr 929 A 0.58
18 Aviation Blvd at Dorsey Rd - East 881 A 0.55
20 Aviation Blvd at Hollins Ferry Rd 660 A 0.41
21 Aviation Blvd at BWI Long Term Parking Lots 855 A 0.53
22 Aviation Blvd at Camp Meade Rd 1,094 B 0.68
Source: HNTB's CLV analysis of 2027 Proposed Action Alternative Conditions
Includes signalized intersections only
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Table 64
2027 Proposed Action Alternative PM Peak Hour Intersection LOS - CLV
Intersection CLV Equivalent VIC
LOS

1 Aviation Blvd at Dorsey Rd - West 1,494 E 0.93
2 Aviation Blvd at Mathison Way 1,133 B 0.71
3 Aviation Blvd at Stoney Run Rd 1,254 C 0.78
4 Stoney Run Rd at Northrop Grumman Entrance 719 A 0.45
5 Stoney Run Rd at New Ridge Rd 829 A 0.52
6 Aviation Blvd at Amtrak Way 1,571 E 0.98
7 Aviation Blvd at Northrop Grumman Parking 1,365 D 0.85
8 Aviation Blvd at 1-195 SB Ramps 1,422 D 0.89
9 Aviation Blvd at 1-195 NB Ramps 910 A 0.57
10 Elkridge Landing Rd at Terminal Rd 757 A 0.47
11 Aviation Blvd at Terminal Rd 732 A 0.46
12 Aviation Blvd at Air Cargo Rd 1,236 C 0.77
13 Aviation Blvd at Andover Rd 955 A 0.60
15 Aviation Blvd at Allwood Dr 776 A 0.48
16 [-97 SB Ramps at Cromwell Park Dr 667 A 0.42
17 Aviation Blvd at Cromwell Park Dr 881 A 0.55
18 Aviation Blvd at Dorsey Rd - East 811 A 0.51
20 Aviation Blvd at Hollins Ferry Rd 376 A 0.23
21 Aviation Blvd at BWI Long Term Parking Lots 636 A 0.40
22 Aviation Blvd at Camp Meade Rd 705 A 0.44

Source: HNTB's CLV analysis of 2025 Proposed Action Alternative Conditions
Includes signalized intersections only

Findings

Table 65 compares the results of the Synchro analysis for the 2027 No Action and Proposed
Action Alternatives. The analysis indicates that:

e Intersection 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West) operates at LOS F
during both peak periods under the 2027 Proposed Action Alternative. This is the same
LOS as the 2027 No Action Alternative and there is minimal difference in overall
intersection delay.

e Three intersections remain at LOS E compared to the No Action Alternative in the PM
peak: Intersection 5 (Stoney Run Rd at New Ridge Rd), Intersection 6 (Aviation Blvd/MD
170 at Amtrak Way/MD 995), and Intersection 12 (Aviation Blvd/MD 170 at Air Cargo Dr).

e The delay at Intersection 12 is slightly better (14.7 sec) compared to the No Action
Alternative’s delay (15.0 sec) in the AM Peak. This improvement is due to additional

Traffic Impact Study Page 76



Updated Draft Environmental Assessment and Draft Section 4(f) Determination
Proposed Improvements 2016-2020 at BWI Marshall Airport

through vehicles along the mainline (Aviation Blvd/MD 170/MD 162) and their progression
through the intersections.

o All other intersections operate at LOS D or better during both peak periods.

Queues for turning movements are contained within the respective turn bays except for
intersections:

e 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West)
e 4 (Stoney Run Rd at Northrop Grumman Entrance)

e 5 (Stoney Run Rd at New Ridge Rd)

e 11 (Aviation Blvd/MD 170 at Terminal Rd) and

e 13 (Aviation Blvd/MD 162 at Andover Rd).

Table 66 and Table 67 compare the 95" percentile queues for the 2027 AM and PM peaks
respectively at locations where the queue lengths exceed the storage capacity. Based on this
comparison, the Proposed Action has no material impact on queue length/distance. There are
only two turn bays (WBL at Stoney Run Rd and New Ridge Rd and the EBL at Aviation Blvd and
at Terminal Rd) where the queue lengths increase by 25-30 feet, equivalent to one car length. As
such, no additional mitigations are proposed.

Table 68 compares the results of the CLV analysis for the 2027 No Action and Proposed Action
Alternatives. With the exception of Intersection 3 (Aviation Blvd/MD 170 at Stoney Run Rd) and
Intersection 10 (Elkridge Landing Rd at Terminal Rd), there are no changes to LOS between the
2027 No Action and 2027 Proposed Action Alternatives. At Intersection 3, the AM peak CLV for
the 2027 No Action Alternative is 1,296 which corresponds to an LOS equivalent of C. In the 2027
Proposed Action Alternative, the CLV is 1,309 which is at the LOS threshold of D. At Intersection
10, the AM peak CLV slightly increases from 1,132 (LOS B) in the 2027 No Action Alternative to
1,161 (LOS C) in the 2027 Proposed Action Alternative.
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Table 65

2027 Synchro Analysis Comparison: No Action versus Proposed Action

No Action Proposed Action
AM Peak | PM Peak | AM Peak | PM Peak

Intersection Control Delay/ Delay/ Delay/ Delay/

LOS LOS LOS LOS

1 | Aviation Blvd at Dorsey Rd - West S 96.6/F 85.4/F 96.6/F 85.6/F
2 | Aviation Blvd at Mathison Way S 145/B 6.9/A 145/B 6.9/A
3 | Aviation Blvd at Stoney Run Rd S 459/D 265/C 47.7/D 26.7/C
4 | Stoney Run Rd at Northrop Grumman Entrance S 205/C 50.0/D 19.7/B 51.6/D
5 | Stoney Run Rd at New Ridge Rd S 39.7/D 56.0/E 39.9/D 56.3/E
6 | Aviation Blvd at Amtrak Way S 18.0/B 65.3/E 18.2/B 66.0/E
7 | Aviation Blvd at Northrop Grumman Gate 1A S 10.4/B 16.1/B 10.5/B 16.2/B
8 | Aviation Blvd at SB I-195 Ramps S 5.3/A 22.1/C 56/A 224/C
9 | Aviation Blvd at NB 1-195 Ramps S 6.9/A 39.4/D 6.8/A 39.6/D
10 | Elkridge Landing Rd at Terminal Rd S 25.1/C 13.4/B 274/C 13.4/B
11 | Aviation Blvd at Terminal Rd S 29/C 20.1/C 29.9/C 20.1/C
12 | Aviation Blvd at Air Cargo Dr S 15.0/B 58.6 / E 14.7/8B 58.6/E
13 | Aviation Blvd at Andover Rd S 159/B 15.0/B 16.2/B 156/B
14 | Aviation Blvd at Aaronson Dr (unsignalized) u 96/A 35/A 109/B 6.9/A
15 | Aviation Blvd at Allwood Dr S 6.8/A 3.6/A 6.8/A 3.6/A
16 | SB1-97 Ramps at Cromwell Park Dr S 16.0/B 259/C 159/B 258/C
17 | Aviation Blvd at Cromwell Park Dr S 26.1/C 315/C 26.3/C 316/C
18 | Aviation Blvd at Dorsey Rd - East S 27.21C 31.2/C 275/C 315/C
19 | Dorsey Rd at Digiulian Blvd (unsignalized) U 0.7/A 3.0/A 09/A 35/A
20 | Aviation Blvd at Hollins Ferry Rd S 24 1A 15/A 241A 15/A
21 | Aviation Blvd at BWI Long Term Parking Lots S 59/A 8.0/A 6.1/A 6.1/A
22 | Aviation Blvd at S. Camp Meade Rd S 41/A 75/1A 52/A 76/1A

Note: S = signalized; U = unsignalized
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Table 66
95" Percentile Queue Length Comparison — 2027 AM Peak
. Proposed Change in
Node Intersection Movement Lgrzort%g(?t) g?JeAL\JCetI((;S Action Queue
9 Queue (ft) Length (ft)
NBL 455 #831 #847 16
NBR 250 292 294 2
Aviation Blvd (MD 170) SBL 250 324 327 3
1 at Dorsey Rd (MD 176) - SBR 175 203 217 14
West EBL 175 #810 #824 14
EBR 225 66 66 n/a
WBL 200 199 202 3
Stoney Run Rd at
4 Northrop Grumman SBR 85 17 0 n/a
Entrance
5 | StoneyRunRdatNew | g 300 #588 #615 27
Ridge Rd
11 | Aviation Blvd (MD 170) EBL 445 #487 #514 27
at Terminal Rd
Aviation Blvd (MD 162)
13 at Andover Rd SBL 175 204 205 1
Notes:
Queues that are within the turn bay storage length of the movement are excluded
m : Volume for the 95" percentile queue is metered by upstream signal
~ : Volume exceed capacity, queue is theoretically infinite
# : 95™ percentile volume exceeds capacity, gueue may be longer
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Table 67
95" Percentile Queue Length Comparison — 2027 PM Peak
. Proposed Change in
Node Intersection Movement Lgrzort%g(?t) g?JeAL\JCetI((;S Action Queue
9 Queue (ft) Length (ft)
NBL 455 318 318 n/a
NBR 250 109 109 n/a
Aviation Blvd (MD 170) SBL 250 #1782 #1782 0
1 at Dorsey Rd (MD 176) - SBR 175 527 529 2
West EBL 175 #1785 #7187 2
EBR 225 381 381 0
WBL 200 270 271 1
Stoney Run Rd at
4 Northrop Grumman SBR 85 185 139 -46
Entrance
5 | StoneyRunRdatNew | g 300 #822 #829 7
Ridge Rd
11 | Aviation Blvd (MD 170) EBL 445 212 213 n/a
at Terminal Rd
Aviation Blvd (MD 162)
13 at Andover Rd SBL 175 231 233 2
Notes:
Queues that are within the turn bay storage length of the movement are excluded
m : Volume for the 95" percentile queue is metered by upstream signal
~ : Volume exceed capacity, queue is theoretically infinite
# : 95™ percentile volume exceeds capacity, gueue may be longer
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Table 68
2027 CLV Analysis Comparison: No Action versus Proposed Action

No Action Proposed Action
Intersection AM Peak | PM Peak | AM Peak | PM Peak
CLV/ CLV/ CLV/ CLV/
LOS LOS LOS LOS
1 | Aviation Blvd at Dorsey Rd - West 1550/ E 1,492/E | 1552/E | 1,494/E
2 | Aviation Blvd at Mathison Way 1,100/B 1,132/B | 1,101/B | 1,133/B
3 | Aviation Blvd at Stoney Run Rd 1,296/C | 1,252/C | 1,309/D | 1,254/C
4 | Stoney Run Rd at Northrop Grumman Entrance 770/ A 716/ A 7871 A 719/ A
5 | Stoney Run Rd at New Ridge Rd 644 [ A 826/ A 657/ A 829/ A
6 | Aviation Blvd at Amtrak Way 1,163/ C 1567/E | 1,A72/C | 1571 /E
7 | Aviation Blvd at Northrop Grumman Gate 1A 1,157/C | 1,362/D | 1,166/C | 1,365/D
8 | Aviation Blvd at SB 1-195 Ramps 906/ A 1,419/D 938/A 1,422 /D
9 | Aviation Blvd at NB 1-195 Ramps 873 /A 908/ A 893 /A 910/A
10 | Elkridge Landing Rd at Terminal Rd 1,132/B 756 1 A 1,161/C 757 1A
11 | Aviation Blvd at Terminal Rd 955/ A 730/ A 972/ A 7321 A
12 | Aviation Blvd at Air Cargo Dr 855/ A 1,235/C 861/A 1,236/ C
13 | Aviation Blvd at Andover Rd 996/ A 952 /A 1,000/A 955/ A
15 | Aviation Blvd at Allwood Dr 902/ A 7741 A 905/ A 7761 A
16 | SB I-97 Ramps at Cromwell Park Dr 445 A 666 / A 448 1 A 667 /A
17 | Aviation Blvd at Cromwell Park Dr 924/ A 875/ A 929/ A 881/A
18 | Aviation Blvd at Dorsey Rd - East 876/ A 809/A 881/A 811/A
20 | Aviation Blvd at Hollins Ferry Rd 658/ A 372/ A 660/ A 376/ A
21 | Aviation Blvd at BWI Long Term Parking Lots 834/ A 658/ A 855/ A 636/ A
22 | Aviation Blvd at S. Camp Meade Rd 1,092/B 701/A 1,094 /B 705/ A
4.4 2022 and 2027 Mitigated Proposed Action Alternative

The traffic operations associated with the Proposed Action Alternative were reviewed relative to
the thresholds set in the SHA guidelines to determine if any mitigation measures may be
warranted. Per SHA guidelines the results of the Synchro and CLV analysis which yielded the
greatest impact were used to determine the potential need for mitigation measures based on the
following criteria:

Intersections where the background conditions operate at an acceptable LOS of D or
better but were degraded to an unacceptable LOS (LOS E or F) under the Proposed Action
Alternative require mitigation to an acceptable LOS D or better.

Intersections where the background conditions operate at an unacceptable LOS worse
than D and have degraded further due to the proposed development require mitigation of

the impact of the proposed development.
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There are four locations identified operating at an unacceptable LOS in the 2022 and 2027 No
Action Alternatives:

e Intersection 1 (Aviation Blvd/MD 170 at Dorsey Rd/MD 176 — West): Synchro analysis
indicated that this intersection operates at LOS F in the AM peak hour and LOS E or F in
the PM peak hour for both the No Action and Proposed Action Alternatives.

¢ Intersection 5 (Stoney Run Rd at New Ridge Rd): Synchro analysis indicated that this
intersection operates at LOS E during the PM peak period for both the No Action and
Proposed Action Alternatives.

¢ Intersection 6 (Aviation Blvd/MD 170 at Amtrak Way/MD 995): Both Synchro and CLV
analyses indicated that this intersection operates at LOS E during the PM peak period for
both the No Action and Proposed Action Alternatives.

¢ Intersection 12 (Aviation Blvd/MD 170 at Air Cargo Rd): Synchro analysis indicated that
this intersection operates at LOS E during the PM peak period for both the No Action and
Proposed Action Alternatives.

The analysis showed that the proposed EA development at BWI Marshall Airport would cause
virtually no impacts to the roadway network. Various mitigation measures were considered to
improve operations at the four intersections listed above. These include signal split optimization,
cycle length adjustment (with split optimization) and lane channelization reconfiguration which are
all considered feasible to implement.

Intersection 1

Intersection 1 (Aviation Boulevard/MD 170 at Dorsey Road/MD 176 - West) operates below the
SHA guideline thresholds per the Synchro analysis for all future scenarios. Furthermore, it does
not meet CLV guidelines for all future scenarios except for PM peak hour under the 2022 No
Action and Proposed Action Alternatives. Table 69 presents the volumes and their effect of the
CLV LOS. This location is failing under both the 2022 and 2027 No Action scenarios, indicating
the need for improvement is not driven by the proposed action at BWI, but rather regional growth.
As shown below, the Proposed Action increases volumes by less than 1%.

Table 69
Intersection 1 Volumes and CLV Summary
2022 2027
AM PM AM PM

No Action Total Volumes 4,275 4,989 4,499 5,252
Proposed Action increase in volumes 27 7 27 7
Percent increase 0.63% | 0.14% | 0.60% | 0.13%
Change of CLV score +3 +2 +2 +2
Change of CLV's LOS No No No No

change | change | change | change
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The Proposed Action Alternative was analyzed for potential mitigation as it is similar to the No
Action Alternative (maximum 0.2 second increase in delay, CLV increase of 3). A possible
mitigation option, optimized cycle length with split optimization, was analyzed to evaluate
operational improvements at this location. The Synchro analysis results for this mitigation option
are presented in Table 70.

Table 70
Intersection 1 Mitigation — Synchro Intersection LOS
Mitigated
. No Action Proppsed Proposed
. Time ; Action :
Intersection Period Alternative Alternative Action
(delay/LOS) (delay / LOS) Alternative
y (delay / LOS)
2022 AM / PM Peak Hour
1 Aviation Blvd at Dorsey Rd - AM 854/F 85.4/F 60.8/E
West PM 726/ E 72.6/E 56.2 / E
2027 AM / PM Peak Hour
1 Aviation Blvd at Dorsey Rd - AM 9.6 /F 9.6 /F 69.6/E
West PM 85.4/F 85.6 / F 63.0/E

The analysis of the proposed mitigation for the 2022 AM peak indicated that the LOS improves to
LOS E from LOS F. The delays for the 2022 PM peak improves but LOS remains at LOS E. In
the 2027 analysis, the LOS improved to LOS E from LOS F in the No Action and 