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INTRODUCTION AND SUMMARY

Purpose and Study Objective

This report presents the findings of a Transportation Impact Study (TIS) conducted for the proposed change in the densities
for the 2009 previously approved Landmark Small Area plan. The existing Landmark Mall site is generally situated north of
Duke Street (Rte. 236), east of the 1-395 Interchange, and west of Van Dorn Street (Rte. 401) in the west end of the City of
Alexandria. The TIS evaluates the 2019 proposed development program and compares transportation operations when to

the 2009 approved development program.

The mall site currently consists of approximately 900 ksf of leasable retail space; however, approximately two-thirds of the
space is currently unoccupied. The 2009 Small Area Plan development program for the project site included a total of
approximately 3,106 ksf of office, 1,000 ksf of retail, and 1,500 apartment dwelling units. The current re-planning effort
anticipates a more complete mix of uses that is more integrated across the site and more balanced between residential and
non-residential uses. The 2019 proposed development program includes a total of approximately 3,100 apartment dwelling
units, a hotel, movie theater, 150,000 sf of health and fitness club, 344,000 sf of retail, and 860,000 sf of employment uses.

Currently, the access to the Landmark Mall is provided along Duke street at one signalized exit-only driveway, one right-in
access, one right-out access and one left-in grade-separated access and along Van Dorn Street at a full access signalized
entrance. With the redevelopment of the site, this study assumes the conversion the Duke Street access configuration to
three signalized at-grade intersections, including removal of the flyover ramp. The exiting access on Van Dorn Street will

remain and an additional full-access is planned to the north of this existing intersection.
The following tasks were completed as part of this study:

= A scoping meeting was held with City of Alexandria staff, which included discussions about the parameters of the
study and relevant background information. A copy of the signed scoping document for this traffic impact study is

included in Appendix A.

=  Field reconnaissance in the vicinity of the site was performed in order to collect information related to existing traffic

controls, roadway geometry, and traffic flow characteristics within the surrounding vicinity of the site.

=  Traffic counts were conducted at the existing study intersections on Tuesday, June 16, 2018 during the weekday

morning (AM) and weekday afternoon (PM) peak periods.

= The Future Conditions without Development traffic volumes were projected based on an inherent growth of 0.9%
compounded annually to account for regional growth and any potential background developments along the

roadway network.

=  Proposed site traffic volumes were derived based on the methodology outlined in the Institute of Transportation

Engineers’ (ITE’s) Trip Generation Manual, 10th Edition publication.

=  The Future Conditions with Development traffic volumes were projected based on existing traffic counts, regional
growth, existing regional and site traffic patterns, the removal of existing trips associated with the current

development at the site and the approved/proposed development plan.

= Intersection capacity analyses and queuing analyses were performed for the Existing Conditions (2018), Future
Conditions without Development (2040), and Future Conditions with Development (2040) with the 2009 approved
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development program and Future Conditions with Development (2040) with 2019 proposed development program
during the weekday morning (AM) and weekday afternoon (PM) peak hours at the study intersections. The
intersection capacity and queuing analyses were conducted based on the methodology outlined in the Highway

Capacity Manual, using Synchro, version 10.

Sources of data for this study include City of Alexandria, VDOT, and the office files and field reconnaissance efforts by

Gorove/Slade Associates, Inc.

Executive Summary

Site Location and Study Area

The existing Landmark Mall site is generally situated north of Duke Street (Rte. 236), east of the 1-395 Interchange, and west
of Van Dorn Street (Rte. 401) in the west end of the City of Alexandria. The study area consists of three existing intersections.

With the planned redevelopment of the site, a total of five access points would be provided.

The study intersections are as follows:

1. Duke Street and S. Walker Street (existing signalized intersection; future full access),

2. Van Dorn Street and Duke Street EB Ramps (existing signalized intersection),

3. Van Dorn Street and Duke Street WB Ramps (existing signalized intersection; future full access),
4. Duke Street and East Site Access (future signalized intersection, future full access),

5. Duke Street and Center Access (future signalized intersection, future full access), and

6. Van Dorn Street and North Site Access (future signalized intersection, future full access)

Description of Proposed Development

The mall site currently consists of approximately 900 ksf of leasable retail space; however, approximately two-thirds of the
space is currently unoccupied. The redevelopment of the project site is anticipated to be complete by 2040. The 2009 Small
Area Plan development program for the project site included a total of approximately 3,106 ksf of office, 1,000 ksf of retail,
and 1,500 apartment dwelling units. The current re-planning effort anticipates a more complete mix of uses that is more
integrated across the site and more balanced between residential and non-residential uses. The 2019 proposed development
program includes a total of approximately 3,100 apartment dwelling units, a hotel, movie theater, 150,000 sf of health and
fitness club, 344,000 sf of retail, and 860,000 sf of employment uses.

Principal Findings, Conclusions and Recommendations

The analysis contained herein presents the Existing Conditions (2018), Future Conditions without Development (2040), Future
Conditions with Development (2040) with 2009 approved development program and Future Conditions with Development
(2040) with 2019 proposed development program. Based on the above guidelines, the analysis presented in this report

supports the following conclusions:

March 15, 2019 2
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Existing Conditions (2018)

Analysis of the existing traffic count data found the following system peak hours:
o AM Peak Hour: 7:30 AM to 8:30 AM
o PM Peak Hour: 5:00 PM to 6:00 PM

Based on the capacity analysis, all of the study intersections had approaches that operate at LOS E during at least

one peak hour, with the overall intersections operating at LOS D or better.

In general, the study intersections operate with high delays for the side-streets and mainline left turn movements.
These conditions are typical of commuter corridors and reflect the prioritization of through traffic flow along the
mainlines over access from individual properties and side-streets in order to accommodate the largest possible
volume of through traffic in the area, and thereby, have a better overall traffic operation than if all movements were

prioritized equally.

All left and right turn lanes have 95" percentile queues within the available storage length for both the AM and PM
peak hours except for the eastbound left-turn movement at the intersection of the EB Duke Street Off-Ramp and

Van Dorn Street.

Future Conditions without Development (2040)

As a basis for performing the future without development analyses, it was assumed that the existing Landmark Mall

would continue to remain similar in 2040.

Based on the capacity analysis, all of the study intersections will continue to operate with overall LOS D or better

with LOS E or F on some movements and approaches.

All left and right turn lanes will continue to have 95 percentile queues within the available storage length for both
the AM and PM peak hours except for the eastbound left-turn movement at the intersection of EB Duke Street Off-
Ramp and Van Dorn Street.

Future Conditions with Development (2040) with 2009 Approved Development Program

The redevelopment of the site with 2009 approved development program will generate approximately 2,054 new

trips during the AM peak hour, 2,984 new trips during the PM peak hour, and 31,775 new weekday daily trips.

Under the 2040 future with development with 2009 approved development program scenario, all of the study
intersections will continue to have approaches that do operate with LOS E or F during at least one peak hour and

show a considerable increase in delay when compared to Future Conditions without the development.

All left and right turn lanes will continue to have 95 percentile queues within the available storage length for both
the AM and PM peak hours except for the northbound left-turn movement at the intersection of EB Duke Street Off-

Ramp and Van Dorn Street.

Future Conditions with Development (2040) with 2019 Proposed Development Program

The redevelopment of the site with 2019 proposed development program will generate approximately 1,333 new
trips during the AM peak hour, 2,059 new trips during the PM peak hour, and 25,995 new weekday daily trips. This
represents significantly fewer trips than the approved 2009 plan density.
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= Under the 2040 future with development with 2019 proposed development program scenario, all of the study
intersections would operate with overall LOS D conditions and some LOS E movements and approaches. This
scenario shows a considerable reduction in delay when compared to future conditions with 2009 approved

development program and represents a balance in the prioritization of vehicular and non-motorized travel.

= All left and right turn lanes will continue to have 95 percentile queues within the available storage length for both
the AM and PM peak hours except for the northbound left-turn movement at the intersection of EB Duke Street Off-

Ramp and Van Dorn Street.

= The proposed removal of auto-oriented uses and highway structures and redevelopment of the Landmark Mall site
with a network of complete street connections will contribute to the mobility of all modes of travel in the area and

the small area plan vision for a vibrant West End community.

March 15, 2019 4
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BACKGROUND INFORMATION: PROPOSED DEVELOPMENT (SITE AND NEARBY)

Site Location and Major Transportation Features

This study was performed in order to analyze the potential traffic impact with respect to the 2009 previously approved
development program and 2019 proposed development program for the Landmark Mall site, located north of Duke Street
(Rte. 236), east of the I1-395 Interchange, and west of Van Dorn Street (Rte. 401) in the west end of the City of Alexandria.

Currently, access to the Landmark Mall is provided with one signalized exit only entrance, one right-in access, one -right-out
access and one left-in flyover access along the Duke Street and a full access entrance along the Van Dorn Street. With the
redevelopment of the site, this study assumes the conversion the Duke Street access configuration to three signalized at-
grade intersections, including removal of the flyover ramp. The exiting access on Van Dorn Street will remain and an additional

full-access is planned to the north of this existing intersection.

The study intersections are described in the Scope of Study section of this report. A site location map is shown in Figure 1 and

the site’s conceptual development plan is shown in Figure 2. The development is anticipated to be complete in 2040.

Scope of Study

The study area consists of three existing intersections and three future intersections. Of the existing intersections, two
intersection will be used as future access points for the development. The following intersections were identified for inclusion
in this study:

1. Duke Street and S. Walker Street (existing signalized intersection; future full access),

2. Van Dorn Street and Duke Street EB Ramps (existing signalized intersection),

3. Van Dorn Street and Duke Street WB Ramps (existing signalized intersection; future full access),
4. Duke Street and East Site Access (future signalized intersection, future full access),

5. Duke Street and Center Access (future signalized intersection, future full access), and

6. Van Dorn Street and North Site Access (future signalized intersection, future full access)

March 15, 2019 5
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Existing Study Intersection(s)

Future Study Intersection(s)

Figure 1: Area Map and Site Location
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Figure 2: Concept Plan (For 2019 Proposed Development Program)

This report presents the findings of analyses performed for the following conditions:

=  Existing Conditions (2018): Considers existing traffic volumes and existing roadway configurations.

Future Conditions without Development (2040): Considers future traffic conditions for the year 2040 with regional
growth, but without the proposed development.

Future Conditions with Development with 2009 Approved Development Program (2040): Considers future traffic

conditions for the year 2040 (build-out year) with regional growth and the development contemplated in the 2009
plan.

Future Conditions with Development with 2019 Proposed Development Program (2040): Considers future traffic

conditions for the year 2040 (build-out year) with regional growth and the current proposed development.

The results of the analysis and the traffic impacts associated with the proposed development is presented in the Conclusion
section of this report.

Roadway Network

A description of the major roadways within the immediate vicinity of the site is presented below. The existing lane
configuration and traffic control in the study area is shown in Figure 3.

Duke Street (Rte. 236) is an arterial roadway extending from Fairfax County (as Little River Turnpike) to Old Town Alexandria.
Along the frontage of the site, Duke Street is a six-lane divided roadway with turn lanes and traffic signals at major
intersections. Its junction with Van Dorn Street is a full-movement, grade-separated interchange. The posted speed limit

along the roadway is 35 mph. Historical traffic count data from VDOT shows that Duke Street carried approximately 53,000
vehicles per day (vpd) between 1-395 and Van Dorn Street (Rte. 401) in 2017.
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Van Dorn Street (Rte. 401) is an arterial roadway extending from Kingstown to King Street near Fairlington. Running along the

eastern frontage of the site, Van Dorn Street is a four-lane divided roadway with turn lanes and traffic signals at major
intersections. The posted speed limit along the roadway is 35 mph. Historical traffic count data from VDOT shows that Van
Dorn Street carried approximately 31,000 vpd between Edsall Road and Duke Street and 25,000 vpd between Duke Street
and Seminary Road in 2017.

Existing Transit Facilities

The area surrounding the existing Landmark Mall is served by multiple DASH, WMATA (Metro), and Fairfax Connector bus
routes. The mall serves as a transfer stop between several DASH and WMATA lines. An area in the rear of the mall, adjacent
to the former Macy’s store, serves as the transfer stop, with additional area under the parking garage for bus waiting spaces.
This area is not visible from the adjacent public streets and, with the closure of the mall stores, is no longer surrounded by

supporting or destination uses.

Existing Bicycle and Pedestrian Facilities

The development of the Landmark Mall was performed at a time when priority was given to private automobile travel,
especially for such major retail uses. Therefore, no significant pedestrian or bicycle connections were provided to adjacent
parcels. The flyover ramps and bridges that complete the ring road around the mall constrain the sidewalks on the perimeter
of the site and provide barriers to non-motorized travel. Bike lanes are not present on adjacent segments of Van Dorn Street

or Duke Street.
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EXISTING CONDITIONS (2018)

Existing Traffic Volumes
In order to determine the weekday peak hour turning movement traffic volumes, traffic counts were conducted at the study
intersection on Tuesday, June 16, 2018. Analysis of the traffic data found the following peak hours:

= Morning (AM) Peak Hour: 7:30 AM to 8:30 AM

= Afternoon (PM) Peak Hour: 5:00 PM to 6:00 PM

The road network was then balanced (by approach) where appropriate. If an existing driveway, commercial entrance,
additional roadway was located between two study intersections, then the road network linking the two intersections was
not balanced. The existing peak hour traffic volumes are shown in Figure 4. The average daily traffic (ADT) volumes show in
Figure 4 are based off the k-factors from 2017 VDOT historic traffic data and the afternoon peak hour volumes. If traffic data

was not available for a given approach, it was assumed to have a k-factor of 0.10.

The raw traffic count data are included in Appendix B.
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Existing Conditions (2018) Capacity Analysis

Intersection capacity analyses were performed for the Existing Conditions (2018) scenario at the study area intersections
during the weekday morning (AM) and afternoon peak (PM) peak hours. Synchro, version 10, was used to analyze the study
intersections with results based on the Highway Capacity Manual (HCM) methodology.

The existing peak hour factors (by intersection) acquired from the traffic counts, with a minimum of 0.85, were used in the
analysis. Heavy vehicle percentages were based on the traffic counts. Synchro files were acquired from VDOT and City of
Alexandria, and the lane configurations were field-verified.

The results of the intersection capacity and queuing analyses are presented in Table 1 and are expressed in level of service
(LOS) and delay (seconds per vehicle). The overall intersections, approaches, and lane groups that operated at LOSE or F are
shown in red, as LOS F represents forced-flow conditions. The 95t percentile queues were determined from Synchro and are
expressed in feet. The lane groups where the queue length exceeded the effective storage length are also shown in red. The
description of different LOS and delay are included in Appendix C. The detailed analysis worksheets of 2018 Existing
Conditions are contained in Appendix D.

March 15, 2019 12



Transportation Impact Study — Landmark SAP Update

Gorove/Slade Associates

Table 1: Existing (2018) Intersection Capacity Analysis

AM Peak Hour PM Peak Hour
No. Intersection (Movement) Effective Storage 95th % 95th %
Length (ft.)* LOS Delay Queue LOS Delay Queue
(s/veh) (s/veh) (ft.) (s/veh) (s/veh) (ft.)
1 |Duke Street and S Walker Street
/Sears Driveway
Overall Intersection (Signalized) | | ! C . 279 )] D ... 380
Eastbound Approach B 19.5 (o 30.1
Eastbound Thru B 20.0 316 C 31.0 426
Eastbound Right | 310 | B .73 54 | C...22 8
Westbound Approach C 22,2 D 36.6
Westbound Left 345 E 69.6 79 F 115.2 #296
(Westbound Thry e C o 209 432 L . o 292 . 603
Northbound Approach E 56.4 E 61.3
Northbound Left E 59.4 344 E 64.4 364
NorthboundRight | 38 | D...432 54 | D . 49 5
Southbound Approach E 64.8 E 68.4
Southbound Left E 70.1 7 E 73.7 41
Southbound Left/Thru E 73.1 13 E 73.7 43
Southbound Right E 64.2 7 E 66.0 24
2 |VanDorn Street and EB Duke
Street Off Ramp
Overall Intersection (Signalized) | ] | B o 174 ) B 140
Eastbound Approach D 52.9 E 55.3
Eastbound Left 100 E 64.9 218 E 76.5 #229
Eastbound Thru/Right | ] . 468 100 | | . 439 19
Westbound Approach D 44.4 D 40.6
Westbound Left/Thru D 45.2 36 D 40.9 23
Westbound Right L] D...41 2 | D 45 2
Northbound Approach A 6.0 A 3.6
Northbound Left 150 A 3.7 15 A 3.9 11
(Northbound Thru/Right | | A 61 ... 313 | AL 36 .6
Southbound Approach A 87 A 7.0
Southbound Left 200 B 19.3 24 E 64.3 m#51
Southbound Thru/Left A 9.4 99 A 4.9 9
Southbound Right 250 A 0.1 0 A 0.1 mO
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Table 1: Existing (2018) Intersection Capacity Analysis (Continued)

AM Peak Hour PM Peak Hour
No. Intersection (Movement) Effective Storage 95th % 95th %
Length (ft.)* LOS Delay Queue LOS Delay Queue
(s/veh) (s/veh) (ft.) (s/veh) (s/veh) (ft.)
3 |Van Dorn Street and Macys
Driveway/WB Ramp
Overall Intersection (Signalized) B 12.2 B 14.7
Eastbound Approach | | | E 54 | D s0.1
Eastbound Left E 56.9 17 D 50.7 31
Eastbound Left/Thru/Right | I 563 ... I [ 500 ... 7
Westbound Approach D 48.5 D 43.7
Westbound Left 100 D 49.0 52 D 44.3 68
Westbound Thru D 48.9 37 D 44.4 47
WestboundRight | 100 | D43 6 | | D42 2%
Northbound Approach A 6.1 A 4.6
Northbound Left 620 A 4.2 14 A 9.7 m17
Northbound Thru A 5.7 230 A 4.7 m104
NorthboundRight [ ..200 ] A L “a A 35 .. mi3 .
Southbound Approach B 14.6 B 17.2
Southbound Thru B 14.6 173 B 17.2 433
NOTES:

Fkkk

Effective storage length is based on the storage length plus one-half of the taper length per TOSAM guidelines.
#: 95th percentile volumes exceed capacity; actual queues may be longer. Queues shown are based on the maximum after two cycles.
m: Volume for 95th percentile queue is metered by upstream signal

S: Delays exceed 300 seconds.

Based on the capacity analysis, all of the study intersections had approaches that operate at LOS E during at least one peak

hour, with overall LOS D or better at each intersection. Furthermore, all lane groups (by intersection) have 95" percentile

queues within the available storage length for both the AM and PM peak hours except for the eastbound left-turn movement

at the intersection of EB Duke Street Off-Ramp and Van Dorn Street.

In general, the study intersections operate with high delays for the side-streets and mainline left turn movements. These

conditions are typical of commuter corridors to reflect the prioritization of through traffic flow along the mainlines over

access from individual properties and side-streets in order to accommodate the largest possible volume of through traffic in

the area, and thereby, have a better overall traffic operation than if all movements were prioritized equally.

The results of the intersection capacity analyses for the existing conditions are shown in Figure 5.
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FUTURE CONDITIONS WITHOUT DEVELOPMENT (2040)

Future without Development Traffic Volumes

Inherent Growth

The proposed redevelopment of the Landmark Mall site is anticipated to be complete in 2040. To account for future roadway
conditions, and as agreed upon with the City staff, an inherent growth rate of 0.9% compounded annually over a 22-year

period, totaling 21.78% growth of the existing volumes, was applied to the major roadways and movements.

To reflect the construction of the transitways (Bus Rapid Transit) in the Duke Street and Van Dorn Street corridors, 10% of
the existing trips were assumed to convert from auto to transit mode. The West End Transitway study indicated that the BRT
service would attract 8,600 riders, which equates to approximately 34% of the current traffic volume on Van Dorn Street.
Assuming that approximately one-third of the 8,600 riders would use the service through the study area (some patrons may
only ride between King Street and Mark Center) yields a 10% mode change. Therefore, a growth of 11.78% (21.78%-10%) of

the existing volumes, was applied to the major roadways and movements.

No growth has been applied to the traffic entering and exiting the existing Landmark Mall or Alexandria Apartments (EOS 21)

entrance. These grown volumes were then balanced through the road network.
The inherent regional growth volumes are illustrated in Figure 6.

Background Developments and Planned Roadway Improvements

As discussed with the City staff, it was determined that the 0.9% inherent growth rate compounded annually takes into
account the regional growth and any potential background developments. Therefore, no background development or
roadway improvement projects were considered for this study. As such, the 2040 lane configuration and roadway geometry

were assumed to be identical to the 2018 existing lane configuration and roadway geometry (illustrated in Figure 3).

The existing traffic and regional growth traffic volumes were combined to estimate the future volumes without the proposed

development as illustrated in Figure 7.
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Future without Development Capacity Analysis

Intersection capacity analyses were performed for the 2040 Future Conditions without Development scenario at the study
area intersections during the weekday morning (AM) and afternoon peak (PM) peak hours. Synchro, version 10, was used to

analyze the study intersections with results based on the Highway Capacity Manual (HCM) methodology.

As agreed, upon in the scoping meeting, a minimum peak hour factor of 0.92 by intersection was utilized in the analysis for

future conditions. Furthermore, the heavy vehicle percentages were based on the traffic counts.

The capacity and queuing analysis results are shown in Table 2. The detailed analysis worksheets are contained in Appendix
E.
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Table 2: Future without Development (2040) Intersection Capacity Analysis

AM Peak Hour PM Peak Hour
No. Intersection (Movement) Effective Storage 95th % 95th %
Length (ft.)* LOS Delay Queue LOS Delay Queue
(s/veh) (s/veh) (ft.) (s/veh) (s/veh) (ft.)
1 |Duke Street and S Walker Street
/Sears Driveway
Overall Intersection (Signalized) | | ! C .. 00 )] D .46 .
Eastbound Approach (o 21.6 (o 34.2
Eastbound Thru C 22.2 363 D 35.6 501
Eastbound Right | 310 | B ...188 57 | . C...3L1 9%
Westbound Approach C 25.0 D 46.2
Westbound Left 345 E 74.2 87 F 145.0 #339
(Westbound Thry e C o 87 505 | D ... 370 . #T76
Northbound Approach E 57.8 E 63.2
Northbound Left E 61.5 391 E 66.9 413
NorthboundRight | 38 | D48 57 | D . 44 5
Southbound Approach E 64.8 E 68.4
Southbound Left E 70.1 7 E 73.7 41
Southbound Left/Thru E 73.1 13 E 73.7 43
Southbound Right E 64.2 7 E 66.0 24
2 |VanDorn Street and EB Duke
Street Off Ramp
Overall Intersection (Signalized) | ] | B o 183 ) B 158
Eastbound Approach D 53.8 E 66.9
Eastbound Left 100 E 68.7 245 F 96.8 #260
Eastbound Thru/Right | ] . 461 106 ) D ... 07 . #210
Westbound Approach D 43.4 D 40.4
Westbound Left/Thru D 44.3 36 D 40.9 23
Westbound Right L] D...41 2 | D . 43 2
Northbound Approach A 7.3 A 4.0
Northbound Left 150 A 4.1 16 A 4.7 11
Northbound Thru/Right | | . A 73 380 | AL 39 187
Southbound Approach A 9.3 A 6.9
Southbound Left 200 B 19.9 24 E 59.0 m#29
Southbound Thru/Left B 10.1 111 A 5.3 9
Southbound Right 250 A 0.1 0 A 0.1 mO
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Table 2: Future without Development (2040) Intersection Capacity Analysis (Continued)

AM Peak Hour PM Peak Hour
No. Intersection (Movement) Effective Storage 95th % 95th %
Length (ft.)* LOS Delay Queue LOS Delay Queue
(s/veh) (s/veh) (ft.) (s/veh) (s/veh) (ft.)
3 |Van Dorn Street and Macys

Driveway/WB Ramp
Overall Intersection (Signalized) B 12.6 B 15.9
Eastbound Approach | | e s4 | D 501
Eastbound Left E 56.9 17 D 50.7 31
Eastbound Left/Thru/Right | I 563 .. I [ 500 ... 7
Westbound Approach D 48.6 D 43.8
Westbound Left 100 D 49.1 57 D 44.5 73
Westbound Thru D 48.9 37 D 44.4 47
WestboundRight | 100 | D _...484 64 | | D .42 35
Northbound Approach A 6.4 A 5.0
Northbound Left 620 A 4.3 14 C 21.2 m24
Northbound Thru A 6.1 273 A 4.8 m116
NorthboundRight | 200 | . A79 S5 | A 33 mi2
Southbound Approach B 15.6 B 19.5
Southbound Thru B 15.6 196 B 19.5 521

NOTES:

* Effective storage length is based on the storage length plus one-half of the taper length per TOSAM guidelines.

** #: 95th percentile volumes exceed capacity; actual queues may be longer. Queues shown are based on the maximum after two cycles.

FAk m: Volume for 95th percentile queue is metered by upstream signal

FAAK S: Delays exceed 300 seconds.
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Based on the capacity analysis, all of the study intersections will continue to have approaches that operate at LOS E or F
during at least one peak hour under future conditions, with overall intersections operating at LOS D or better. All lane groups
(by intersection) will continue to have 95" percentile queues within the available storage length for both the AM and PM

peak hours except for the eastbound left-turn movement at the intersection of EB Duke Street Off-Ramp and Van Dorn Street.

As mentioned previously, the study intersections operate with high delays for the side-streets and mainline left turn
movements. These conditions are typical of commuter corridors to reflect the prioritization of through traffic flow along the
mainlines over access from individual properties and side-streets in order to accommodate the largest possible volume of
through traffic in the area, and thereby, have a better overall traffic operation than if all movements were prioritized equally.

This condition would continue in the future, with modest increases in delay associated with the future traffic growth.

The results of the intersection capacity analyses for the future without development conditions are shown in Figure 8.
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TRIP GENERATION

The development is anticipated to be complete by 2040. The redevelopment of the project site under the 2009 approved
development program was anticipated to include a total of approximately 3,106 ksf of office, 1,000 ksf of retail, and 1,500
apartment dwelling units. The current re-planning effort anticipates a more complete mix of uses that is more integrated
across the site and more balanced between residential and non-residential uses. The 2019 proposed development program
includes a total of approximately 3,100 apartment dwelling units, a hotel, movie theater, 150,000 sf of health and fitness
club, 344,000 sf of retail, and 860,000 sf of employment uses.

In order to determine the number to trips expected to be generated by the development under the 2009 approved and 2019

proposed programs, the Institute of Transportation Engineers’ (ITE’s) Trip Generation Manual, 10t Edition publication, was

used to determine the trips into and out of the subject study site for the weekday morning (AM) and weekday afternoon
(PM) peak hours, as well as the typical weekday trips to the site. The development’s trip generation is illustrated in Table 3
and Table 4 for the two development programs. In addition, these tables illustrate the number of existing inbound and

outbound trips generated by the existing development that will be removed with the redevelopment of the project site.
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Table 3: Site Trip Generation for 2009 Approved Development Program

L =2 Weekday -
Land Use Code Size AM Peak Hour PM Peak Hour Daily

In Out Total In Out Total Total
Proposed Development Program
Residential
Multifamily Housing (Mid-Rise) (Apartments, 221 1,500 DU 126 360 486 364 232 596 8,173
Townhomes, Condo; max 10 floors)
Total Residential w/o Reductions 126 360 486 364 232 596 8,173
Internal Trip Capture Reduction -6 -27 -33 -73 -46 -119 -1,634
Total Residential w/ Internal Capture Reductions 120 333 453 291 186 477 6,539
‘Non-Auto Mode Share Reduction® " sgy T 60 167 227 246 93 239 3270
Subtotal (Residential Trips witi'r Internal Capture and 60 167 227 146 93 239 3,270
Non-Auto Mode Share Reduction) e
Total External Residential Trips 60 167 227 146 93 239 3,270
Office
General Office Building 710 3,106 ksf of GFA 2,534 412 2,946 476 2,502 2,978 29,728
Jotal Officew/oReductions e 2038 O we ZpW 2P0 29,728,
Internal Trip Capture Reductions -91 -57 -148 -40 -58 -98 -1,046
Total Office w/ Internal Capture Reductions 2 L . AfE |
Non-Auto Mode Share Reduction 35% -855 -124 -979 -153 -855 -1,008 -10,039
Subtotal (Office Trips witilr Internal Caputre and Non- 1588 231 1819 283 1589 1872 18,643
AU I0de SNare RGO e
Total External Officel Trips 1,588 231 1,819 283 1,589 1,872 18,643
Retail
ShoppingCenter ... 80 1 1,000 ksfofGLA . 404 248 | 652 . 1433 1553 2,986 . 28,775
Total Retail w/o Reductions 404 248 652 1,433 1,553 2,986 28,775
Internal Trip Capture Reductions -77 -90 -167 -80 -89 -169 -2,028

Auto Mode Share Reduction)

Passby Reduction 24%/34%/ AM/PM/ 51 25 76 299 324 623 4,173
assby Reductio 26%/24% SAT/Daily :

Subtotal (Retail Trips with Internal Capture, Non-

) 162 78 239 580 628 1,208 13,213

Auto Mode Share, and Pass By Reduction) e
Total External Retail Trips 162 78 239 580 628 1,208 13,213
Existing Trips

Retail Counts kSF 133 97 230 148 187 335 3,350
Existing Trips to be Removed kSF 133 97 230 148 187 335 3,350
OVERALL NON-AUTO MODE TRIPS -1,030 -346 -1,376 <772 -1,461  -2,232 -22,670
OVERALL DEVELOPMENT TRIPS 1,677 378 2,054 861 2,122 2,984 31,775
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Table 4: Site Trip Generation for 2019 Proposed Development Program

e e Weekday -
Land Use Code Size AM Peak Hour PM Peak Hour Daily

In Out Total In Out Total Total
Proposed Development Program
Residential
Multifamily Housing (Mid-Rise) (Apartments, 221 3138 DU 261 742 1,003 739 472 1211 17,100
Townhomes, Condo; max 10 floors)
Total Residential w/o Reductions 261 742 1,003 739 472 1,211 17,100
Internal Trip Capture Reduction -13 -34 -47 -104 -95 -199 -2,871
Total Residential w/ Internal Capture Reductions 248 708 956 635 377 1,012 14,229
‘Non-Auto Mode Share Reduction' " sgy T 124 354 a7 318 ‘189 506 7,115
Subtotal (Residential Trips with Internal Capture and 124 354 478 318 189 506 7,115
Non-Auto Mode Share Reduction) e
Total External Residential Trips 124 354 478 318 189 506 7,115
Lodging
Hotel 310 290 Rooms 83 57 140 97 94 191 2,847
Total lodgingw/o Reductions e CERR ST OB 97 9% 9 2B
Internal Trip Capture Reduction -16 -13 -29 -11 -10 -21 -369
Total Lodging w/ Internal Capture Reductions 67 .44 11 86 .. 84 .. 170 ... 2,478
Non-Auto Mode Share Reduction 5% -3 -2 -6 e i < -124
Subtotal (Lodging Trips with In‘ternal Capture and 64 42 105 82 80 162 2,354
Non-Auto Mode Share Reduction)
Total External Lodging Trips 64 42 105 82 80 162 2,354
Recreational
MovieTheater . 444 690  Seats .0 L A 34 .28 62 1214
Health / Fitness Club 3 492 150 ksf of GFA 100 97 197 188 141 329 4,940
Total Recreational w/o Reductions 100 97 197 222 169 391 6,154
Internal Trip Capture Reductions o 2 22 0 S R i S w081
Total Recreational w/ Internal Capture Reductions 81 74 155 198 150 348 5,356
Non-Auto Mode ShareReduction® 25% 20 A9 B39 S0 38 87 L339
Subtotal (Recreational Trips with ln‘ternal Capture 61 56 116 149 113 261 4,017
and Non-Auto Mode Share Reduction)
Total External Recreational Trips 61 56 116 149 113 261 4,017
Office
General OfficeBuilding 710 116 ksfofGFA | 17 1 136 21 110 31 1225
Total Office w/o Reductions 117 19 136 21 110 131 1,225
Internal Trip Capture Reductions e Al A A6 2o © A, 99,
Total Office w/ Internal Capture Reductions 106 15 120 19 104 122 1,126
Non-Auto Mode Share Reduction 35K 37 S 22 s =l @3 =
Subtotal (Office Trips witi? Internal Caputre and Non- 69 10 78 12 68 79 732
Auto Mode Share Reduction)
Total External Officel Trips 69 10 78 12 68 79 732
Retail
Shopping Center 820 344 ksf of GLA 705 1,356 13,928
Tot i i

Interna Tr-i-p apture Reduc |on-s"
Total Retail w/ Internal Capture Reductions

Non-Auto Mode Share Reduction ° 35%
Subtotal (Retail Trips with Internal Capture and Non-
Auto Mode Share Reduction)

24%/34%/ AM/PM/

26%/24% SAT/Daily
Subtotal (Retail Trips with Internal Capture, Non-
Auto Mode Share, and Pass By Reduction)

Total External Retail Trips 81 46 127 250 269 519 5,988

March 15, 2019 26



Transportation Impact Study — Landmark SAP Update Gorove/Slade Associates

Table 4: Site Trip Generation for 2019 Proposed Development Program (Continued)

e e Weekday -
Land Use Code Size AM Peak Hour PM Peak Hour Daily

In Out Total In Out Total Total
Employment Center
Employment Center (Major) 610 600 ksf of GFA 388 182 570 194 411 605 6,252
Employment Center (Minor) 720 144 ksf of GFA 241 68 309 137 353 490 5,445
Total Employment Center w/o Reduction 629 250 | BTSN SO U SR 11,697
Internal Trip Capture Reductions -56 -50 -105 -36 -40 -75 -945
Total Employment Center w/ Internal Capture
Reductions 573 200 774 295 724 1,020 10,752
Non-Auto Mode ShareReduction® 5% 86 . 30 A6 A4 109 A58 cLels
Subtotal (Recreational Trips with In‘ternal Capture 487 170 658 251 615 267 9139
and Non-Auto Mode Share Reduction)
Total External Employment Center Trips 487 170 658 251 615 867 9,139
Existing Trips
Retail Counts kSF 133 97 230 148 187 335 3,350
Existing Trips to be Removed kSF 133 97 230 148 187 335 3,350
OVERALL NON-AUTO MODE TRIPS -328 -443 -770 -626 -595  -1,220 -14,827
OVERALL DEVELOPMENT TRIPS 752 580 1,333 912 1,146 2,059 25,995

The ITE’s internal capture methodology was used to account for synergy among the residential, commercial and employment
uses. The ITE internal capture “triangles” showing these calculations for both the development programs are included in

Appendix F.

Additionally, 50% of the residential trips, and 35% of office and retail trips were reduced due to the availability of transit
options, Transportation Demand Management (TDM) measures, and future pedestrian and bicycle facilities under the 2009
previously approved development plan. Similarly, 50% of the residential trips, 5% of the lodging trips, 25% of the recreational
trips, 35% of office and retail trips, and 15% of the medical trips were assumed to be made by a non-auto mode. This reduction
was only applied to the external trips, meaning the trip generation calculations were reduced by the internal capture trips
before applying the transit/TDM reduction in order to avoid a double reduction. Once implemented, this program will limit
the number of vehicle trips through the use of mass transit, ridesharing, and other strategies. These percentages were
developed based on WMATA’s 2005 Development-Related Ridership Survey and consultation with City staff. It should be
noted that the non-auto share reductions are less than the recommended reductions mentioned in the WMATA’s 2005

Development Ridership Study.

Furthermore, a pass-by reduction of 49%, 50%, and 50% was applied to the AM peak hour trips, PM peak hour trips, and daily

trips associated with the retail component, respectively.

Based on the Trip Generation Manual, the redevelopment of the site with 2009 approved development program will generate

approximately 2,054 new trips during the AM peak hour, 2,984 new trips during the PM peak hour, and 31,775 new weekday
daily trips. The redevelopment of the site with 2019 proposed development program will generate approximately 1,333 new

trips during the AM peak hour, 2,059 new trips during the PM peak hour, and 25,995 new weekday daily trips.

It should be noted that 2019 proposed development program generates 721 fewer trips during the AM peak hour, 925 fewer
trips during the PM peak hour, and 5,780 fewer weekday daily trips when compared to the 2009 approved development

program.

Additionally, if the existing mall were to be fully re-occupied, it would generate 602 total AM peak hour trips, 2,762 total PM
peak hour trips, and 26,786 total daily trips.
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SITE ACCESS AND FACILITIES

As mentioned previously, the study area consists of three existing intersections and three future intersections. With the
redevelopment of the site, the Applicant is proposing to convert the existing signalized exit only entrance to a full access
signalized intersection, remove the other entrances (grade separated access and other partial entrances) along Duke Street
and replace with two full access signalized intersections, one across the intersection of Duke Street and EB off-ramp to Van
Dorn Street (at-grade) as fourth leg and one between the S Walker Street and the new at-grade intersection. The exiting

access on Van Dorn Street will remain and an additional full-access is proposed to the north of this intersection.

These access modifications would be part of the larger conversion of the site from an auto-oriented regional mall site to a
mixed-use, urban center with access and circulation balanced between modes of travel. The flyover ramps and bridges

inhibiting pedestrian and bicycle access, as well as visibility, will be removed and replaced with a grid of streets.
The study intersections are as follows:

1. Duke Street and S. Walker Street (existing signalized intersection; future full access),

2. Van Dorn Street and Duke Street EB Ramps (existing signalized intersection),

3. Van Dorn Street and Duke Street WB Ramps (existing signalized intersection; future full access),

4. Duke Street and East Site Access (future signalized intersection, future full access),

5. Duke Street and Center Site Access (future signalized intersection, future full access), and

6. Van Dorn Street and North Site Access (future signalized intersection, future full access)

The proposed future lane configuration is illustrated in Figure 9. The concept plan of the development is illustrated in Figure
2.
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Future Transit Facilities

Per the City’s adopted 2018 Transportation Master Plan, three corridors, Corridor A (between Pentagon and Fort Belvoir),
Corridor B (connecting Alexandria and Fairfax County to the west), and Corridor C (running between Kingstowne and
Pentagon) are identified as major transit corridors for the City. Figure 10 shows the existing and planned (Corridor B and C)
transit facilities in the vicinity of the mall. Corridors B and C are planned intersect in the Landmark Mall area and provide Bus
Rapid Transit (BRT) facilities with dedicated transit lanes. The re-development of the site will feature a transit hub where
commuters can transfer between lines, including both BRT corridors and the local DASH and WMATA services.
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Figure 10: Transit Facilities

Future Pedestrian and Bicycle Facilities

To augment the existing sidewalks in the greater Landmark area and the proposed complete street grid on the site, the City
of Alexandria Transportation Master Plan, adopted in 2016, includes construction of sidewalks along Duke Street and Van
Dorn Street. The new connection are shown on Figure 11.
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Figure 11: Existing and Planned Sidewalks
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Per the City’s adopted Pedestrian and Bike Master Plan, the Duke Street and Van Dorn Street corridors are identified as
Enhanced Bicycle Corridors and a trail connection is planned along the Duke Street site frontage. Figure 12 below illustrates
the existing and planned bicycle network in the City. DASH and WMATA buses are all equipped with bicycle racks, as would
new BRT buses. The corridor enhancements, new complete street network, and transit connectivity would work together to

improve access for cyclists in the area.
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Figure 12: Existing and Proposed Bicycle Network
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SITE TRAFFIC DISTRIBUTION AND ASSIGNMENT

The distribution and assignment of the site generated trips was based on the existing traffic patterns, engineering judgement,
and the nature of the proposed development. The site direction of approach for the weekday peak hours is illustrated in
Figure 13. The site generated trips assigned to the road network and anticipated pass-by trips are illustrated in Figure 14 and
Figure 15, respectively for the 2009 approved development program. Similarly, Figure 16 and Figure 17 illustrates the site

generated trips and anticipated pass-by trips associated with the 2019 proposed development program.

The traffic at the entrances is distributed depending on the possible location of land uses within in the development area.
Figure 18, show the percentage of traffic entering at each of the site entrances with respect to the total development trips
associated with the 2019 proposed conditions.

LEGEND
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Figure 13: Direction of Approach
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Figure 16: Site Generated Trip Assignment for 2019 Proposed Development Plan
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Figure 17: Site Generated Pass-by Trips for 2019 Proposed Development Plan
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Figure 18: Distribution of Traffic at Site Entrances

FUTURE CONDITIONS WITH DEVELOPMENT (2040)

Future with Development Traffic Volumes

Removal of Existing Landmark Trips

In order to create a base for projections of future conditions, the trips associated with the existing Landmark Mall were
removed. Using the 2018 traffic counts traffic peak hour volumes, the inbound and outbound vehicular trips associated with
the existing Landmark Mall were removed from the road network. The removal of existing development trips is illustrated in
Figure 19.

Inherent Growth

The proposed redevelopment of the project site is anticipated to be complete in 2040. To account for future roadway
conditions, and as agreed upon with the City staff, an inherent growth rate of 0.9% compounded annually over a 22-year
period, totaling 21.78% growth of the existing volumes, was applied to the major roadways and movements. To reflect the
construction of the transitways (Bus Rapid Transit) in the Duke Street and Van Dorn Street corridors, 10% of the existing trips
were assumed to convert from auto to transit mode. Therefore, a growth of 11.78% (21.78%-10%) of the existing volumes,

was applied to the major roadways and movements. No growth has been applied to the traffic entering and exiting the
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existing mall, and Alexandria Apartments (EOS 21) entrance. These grown volumes were then balanced through the road

network. The net growth volumes are illustrated in Figure 20.

Furthermore, it was assumed that one-third of existing northbound left-turn traffic and one-half of westbound left turn traffic
at the intersection of Duke Street and S. Walker Street would choose to utilize the new at-grade signalized intersection of

Duke Street Off-Ramp and Van Dorn Street/East Site Access. The reroute of this traffic is illustrated in Figure 21.

Future with Development Traffic Volumes

In order to project the 2040 future with development scenario volumes, the existing 2018 peak hour volume were added to
the removed existing Landmark Mall trip volumes, the net growth volumes, the rerouted traffic volumes, the site generated

traffic volumes, and pass-by trips.

Figure 22 illustrates the 2040 future with development with 2009 approved development program and Figure 23 illustrates
the 2040 future with development with 2019 proposed development program.
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Figure 20: Growth Volumes with 10% Reduction of Existing Volumes
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Figure 22: Future with Development (2040) Traffic Volumes with 2009 Approved Development Program
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