





Table 5-2: Right of Way Impacts

Right of Way ‘ Area
Partial Acquisitions
Residential (HOA property) 0.67 acres
Residential (O’Connor Property at
Little Springs Road) 0.41 acres
Residential (O’Connor Property at
Dry Hollow Road) 0.10 acres
Institutional (Church) 0.06 acres
Total 1.24 acres

5.2.1 Drainage Easements

No permanent storm easements are needed for areas where new drainage systems are proposed. The existing
easements and right of way provide adequate space for maintenance of the drainage structures. It is
anticipated that proposed stormwater management basins will be located entirely within proposed right of
way and will not require separate easements.

5.2.2 Temporary Easements

Temporary easements are needed to provide adequate space for maintenance of traffic, final grading, and
construction access (see Figure 5-1). Approximately 1.0 acre will likely be needed for temporary
easements.

5.2.3 Existing and Proposed Limited Access Lines

Route 15 Bypass is a limited access facility within the project limits (per VDOT Projects 0015-053-104
and 0599-053-101). The figure depicting the existing and proposed limited access is included in Appendix
J.

As part of this project, the existing limited access break along Route 15 Bypass at Dry Hollow Road / Old
Balls Bluff Road will be eliminated. The design changes at this intersection are discussed below in Section
5.3.4.

5.3 GEOMETRIC CONFIGURATION

The options considered as part of the process of selecting the Build Alternative are discussed in detail in
Chapter 4. The geometric configuration of the Preferred Build Alternative is shown in Figure 4-13 and is
described below.

5.3.1 Route 15 Bypass Typical Section

Figure 5-3 depicts the typical section along the existing Route 15 Bypass. No changes are proposed to the
typical section on Route 15 Bypass. The Route 15 Bypass typical section proposed with this project is
consistent with the Route 15 Bypass typical sections for the Route 15 Widening project proposed to the
north of this project.




Figure 5-3: Route 15 Bypass Typical Section
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5.3.2 Battlefield Parkway Typical Sections

Figure 5-4 depicts the proposed typical section along Battlefield Parkway on the bridge over Route 15
Bypass. The proposed typical section includes a single 15-foot wide travel lane in each direction with an 8-
foot wide concrete median separating each direction. A 6.5-foot wide sidewalk is proposed on the south
side of'the bridge adjacent to the eastbound lane to accommodate pedestrians while a 17.5-foot wide shared-
use path is located on the north side of the bridge adjacent to the westbound lane to accommodate bicyclists
and pedestrians.

Figure 5-4: Battlefield Parkway Bridge Typical Section
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Figure 5-5a depicts the proposed typical section along Battlefield Parkway approaching the roundabouts.
The proposed typical section includes two 12-foot wide travel lanes with a 1-foot offset to the median in
each direction with a 16-foot wide median. A 5-foot wide sidewalk to accommodate pedestrians is proposed
on the south side of the roadway separated from the eastbound lanes by a 4.5-foot buffer (face of curb to
edge of sidewalk). A 10-foot wide shared-use path to accommodate bicyclists and pedestrians is proposed
on the north side of the bridge separated from the westbound lanes by an 8-foot wide buffer (face of curb




to edge of shared-use path). No geometric changes are proposed along Battlefield Parkway west of
Fieldstone Drive and east of Balls Bluff Road. Figure 5-5b depicts the proposed typical section along
Battlefield Parkway approaching the bridge over Route 15 Bypass with a single 15 foot to 18-foot wide
travel lane in each direction and a 8-foot to 20-foot wide median.

Figure 5-5a: Battlefield Parkway Typical Section Approaching Roundabouts
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Figure 5-5b: Battlefield Parkway Typical Section Approaching Bridge over Route 15 Bypass

O 5FT ASFT,  {5FT-8FT  BFT-20F SFT-18FT . 8FT | {0FT
CONCRETE EASTBOUND WESTBOUND ASPHALT
SIDEWALK TRAVEL LANE TRAVEL LANE SHARED USE

5.3.3 Route 15 Bypass at Battlefield Parkway Interchange Configuration

The Build Alternative for the Route 15 Bypass at Battlefield Parkway interchange includes four interchange
ramps along Route 15 Bypass in addition to two roundabouts serving the Battlefield Parkway interchange
movements. Both roundabouts are proposed as single lane roundabouts with single lane approaches. On the
eastbound and westbound Battlefield Parkway approaches, where two lanes are provided approaching the
interchange, the right lanes become channelized right-turn movements to Route 15 Bypass. The lane width
in the roundabouts is 18 feet instead of the typical 12 feet and there is an additional 15 feet of raised concrete




apron inside the lane. This additional lane width and apron can be used as travel way during an incident or
maintenance activity that will help minimize the potential for full closures of the roundabout.

The design vehicle for the proposed roadway improvements is a S-BUS-40 school bus since Battlefield
Parkway is a truck restricted route established by the Town. However, the roundabouts include a truck
apron to accommodate larger vehicle turning movements for local delivery trucks and emergency vehicles.
Figure 5-6 depicts the turning paths for the eastbound and westbound movements through the roundabouts
for the S-BUS-40 design vehicle. The turning paths for the eastbound and westbound movements of an
emergency fire truck through the roundabouts was also evaluated and is depicted in Figure 5-7.

Figure 5-6: Eastbound and Westbound S-BUS-40 Movements along Battlefield Parkway
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Figure 5-7: Eastbound and Westbound Fire Truck Movements along Battlefield Parkway
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5.3.4 Route 15 Bypass at Dry Hollow Road/0ld Balls Bluff Road Intersection

The existing unsignalized intersection on Route 15 Bypass at Dry Hollow Road/Old Balls Bluff Road will
be removed. In the interim, the Route 15 Widening project by Loudoun County to the north will modify
this existing intersection from full access by closing the existing median and making Dry Hollow Road and
Old Balls Bluff Road both right-in/right out approaches. As discussed in Sections 4.4.2 and 4.5.2,
alternative access to the undeveloped properties along Dry Hollow Road will be provided via Dry Hollow
Road near Frances Hazel Reid Elementary School while alternative access to the undeveloped property
along Old Balls Bluff Road will be provided via Little Springs Road to the north of the interchange.

5.3.5 Multimodal Accommodations

To improve multimodal accommodations throughout the project area, the project proposes to construct
bicycle and pedestrian facilities along Battlefield Parkway by connecting existing sidewalks across the
Route 15 Bypass on the southern side of Battlefield Parkway and widening the shared-use path within the
study area on the northern side of Battlefield Parkway.

There is an existing walkway on the north side of Battlefield Parkway with both asphalt and concrete
portions. The existing walkway width ranges between 5 feet and 10 feet. A signalized pedestrian crosswalk
is currently located on the north side of the intersection of Route 15 Bypass at Battlefield Parkway. The
project includes constructing a wider path (17.5 feet wide from face of curb to back of shared-use path) on
the north side of Battlefield Parkway on the bridge over Route 15 Bypass as well as a 6.5-foot wide concrete
sidewalk (face of curb to back of sidewalk) on the south side of Battlefield Parkway on the bridge over
Route 15 Bypass, connecting the existing section of sidewalk to the east and west. Marked crossings will
be constructed for pedestrians and bicyclists to cross Battlefield Parkway on the west and east sides of the
interchange’s roundabouts with refuge islands in the grass medians and channelized right-turn islands.
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Marked crossings will also be provided across each of the four interchange ramps at the entrances and exits
of each roundabout. Each proposed pedestrian crossing at the interchange will cross one lane of traffic at a
time with raised refuge islands between lanes on Battlefield Parkway and the northbound and southbound
on-ramps to Route 15 Bypass.

A shared-use path connection, depicted as the Potomac Heritage Trail in Figure 4-13 is proposed along the
west side of Route 15 Bypass connecting the shared-use path on the north side of Battlefield Parkway to a
future shared-use path at Dry Hollow Road. The Town’s Transportation Improvement Plan currently
includes a trail connection along the west side of Route 15 Bypass on the south side of the Battlefield
Parkway. This trail connection is included in the Legacy Leesburg Transportation Improvement Plan (dated
March 22, 2022) and would connect to the existing trail system around the Exeter Pond. It should be noted
that the Potomac Heritage Trail will require Commonwealth Transportation Board (CTB) approval since it
will be located within the limited access along Route 15 Bypass.

5.4 DESIGN EXCEPTIONS AND WAIVERS

The Preferred Build Alternative was developed using current design guidelines including the AASHTO 4
Policy on the Geometric Design of Highways and Streets, 2011 (Green Book), the Town's Design and
Construction Standards Manual (DCSM), and the VDOT Road Design Manual. A table summarizing the
Design Criteria that were used to develop the design concept is included in Appendix J. Based on these
requirements, design exceptions and waivers are not anticipated for the Preferred Build Alternative. The
intersection spacing as it pertains to access management is summarized in Table 5-3. The Town’s DCSM
Article 7 specifies crossover spacing on divided highways is to meet the requirements of the VDOT Road
Design Manual. The intersection spacing will require a Town DCSM Modification request. Mitigation
strategies pertaining to the provided intersection spacing are displayed in the table and detailed discussions
are to be included in any DCSM Modification request.

Table 5-3: Summary of Access Management Spacing

Required Value Potential Mitigation

Location

Access Management Spacing

Value

Provided

Strategies

Spacing between Fieldstone Dr 4-legged | Battlefield 1320 ft 805 ft Optimize roundabout
intersection and interchange ramps Parkway (VDOT) traffic operations

Spacing between Balls Bluff Rd 4-legged | Battlefield 1320 ft 860 ft Optimize roundabout
intersection and interchange ramps Parkway (VDOT) traffic operations

5.5 CONCEPTUAL SIGNING PLAN

Appendix K contains a conceptual signing plan for the Preferred Build Alternative. The conceptual signing
plan was developed using current design standards and guidelines including the 2009 Manual on Uniform
Traffic Control Devices (MUTCD) and the 2011 Virginia Supplement to the MUTCD, Revision 1. It should
be noted that additional signing will be provided to improve motorist awareness of pedestrian crossings at
the roundabouts. In addition, signing will help provide early notification to motorists that the right lanes on
eastbound and westbound Battlefield Parkway must turn right onto Route 15 Bypass in order to reduce the
number of vehicles inadvertently taking the ramps to Route 15 Bypass.

Battlefield Parkway/Route 15 Bypass Interchange
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6.1  ANALYSIS YEARS AND SCENARIOS

Traffic volumes and forecasts were developed for the following scenarios:
Base year (2019)
Opening year (2030) No Build conditions
Opening year (2030) Build conditions
Design year (2050) No Build conditions
Design year (2050) Build conditions

6.2 EXISTING TRAFFIC VOLUMES AND PATTERNS
6.2.1 Travel Patterns

The Route 15 Bypass corridor facilitates travel through and around Leesburg, providing access to both
residential communities and major activity centers. To the south, Route 15 Bypass connects to Route 7
which provides access to the east serving activity centers in the Dulles area and the Washington, D.C.
metropolitan area and access to the west to [-81 and the Winchester area. From the Bypass, Route 15
continues south and provides access to [-66 and points farther south. To the north, Route 15 Bypass
continues to the Maryland State Line and into Frederick, MD and points north.

Battlefield Parkway extends from Route 15 Business to the north (approximately 0.8 miles west of Route
15 Bypass), crosses Route 15 Bypass and travels around the eastern side of the Town of Leesburg
approximately 5.8 miles and terminates at Route 15 to the south and serves as a connection for residents
and commuters traveling in and around the Town of Leesburg. Some motorists utilize Battlefield Parkway
to avoid travel delays along Route 15 Bypass during the peak periods.

6.2.2 Development of Existing Traffic Volumes

Growth rates and adjustment factors were developed based on a review of available count data and trend
analysis to adjust the available traffic count data to the established pre-COVID 2019 base year. This
methodology is documented in the Vissim Model Development and Calibration memo (dated April 26,
2022) and approved by VDOT on May 20, 2022 (see Appendix G). VDOT short-term traffic count data
during 2014 and 2017 on Route 15 Bypass south of Edwards Ferry Road, Edwards Ferry Road east and
west of Route 15 Bypass, and Fort Evans Road was reviewed to determine an annual growth rate. Based
on the peak hour short-term traffic counts shown in Table 6-1, an annual growth rate of 3.1% was utilized
to adjust counts collected prior to 2019 to the 2019 base year. A 3.1% growth rate is consistent with the
annual growth rate on Route 15 Bypass south of Edwards Ferry Road based on VDOT Count Book average
weekday daily traffic (AWDT) data during 2014 and 2017. The 3.1% annual growth rate was applied to the
2015 Edwards Ferry 1JR peak hour volumes at the intersections on Route 15 Bypass at Battlefield Parkway,
Edwards Ferry Road, and Fort Evans Road.
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Table 6-1: Historical VDOT Count Volumes and Annual Growth Rate

VDOT Traffic 8:00-9:00 4:45-5:45

Count Location

Count Year AM Volume | PM Volume

33//2257/ /22%11‘;' 11,030 12,158
Route 15 Bypass, south of Edwards Ferry Road
9/19/2017- 11,895 13,746
9/21/2017 ’ ’
Edwards Ferry Road, west of Route 15 Bypass
9/19/2017- 3.446 6.468
9/20/2017 ’ ’
‘2/23/22%11‘: 2,918 6,046
Edwards Ferry Road, east of Route 15 Bypass
9/19/2017- 2,049 5707
9/20/2017 ’ ’
4/8/2014-
2,289 4
Fort Evans Road 4/9/2014 - g
11/7/2017- 5 888 4743
11/9/2017 ’ ’
i 2014 47,346
fota 2017 51,842
Annual Growth Rate 3.1%

Some traffic count data was collected in May 2021 (during COVID-19 conditions) where count data was
not available within the study area along Battlefield Parkway. To adjust the 2021 count data at intersections
along Battlefield Parkway to base year 2019 conditions, peak hour traffic volumes were provided by the
Town of Leesburg from their traffic signal system equipment at the intersection of Battlefield Parkway and
Plaza Street. The count data collected by the traffic signal system was compared between October 2019 and
May 2021 (see Table 6-2). As shown, a COVID-19 adjustment factor of 132% was applied to the AM peak
hour 2021 volumes based on all turning movement volumes at the intersection and 108% was applied to
the PM peak hour 2021 volumes based on the turning movement volumes at Battlefield Parkway. During
the PM peak hour, only the Battlefield Parkway turning movements were used to determine a COVID-19
adjustment factor due to the high factors calculated on Plaza Street. The Plaza Street approach factors of
162% and 200% were significantly higher than the Battlefield Parkway approach factors ranging from 90%
to 113% and were therefore not included in the determination of the PM COVID-19 adjustment factor.

Battlefield Parkway/Route 15 Bypass Interchange
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Table 6-2: Historical Town of Leesburg Battlefield Parkway at Plaza Street Intersection Counts &
COVID-19 Factors

Battlefield Parkway Plaza Street Total All Total
EBT | WBT | EBR | WBL | NBL | NBR | Movements M]Efe/nv:]ellglts

5/18/2021 212 271 44 76 43 64 710 603

8:00-9:00 | 10/22-24/2019 | 276 378 78 68 82 58 941 800
AM AM COVID- 130% | 139% | 177% | 90% | 191% | 91% 132% 133%

19 Factor

5/18/2021 308 427 533 98 143 91 1120 886

4:45-5:45 | 10/22-24/2019 | 332 482 54 88 232 182 1370 956
™ PM (lii::r[)-l9 108% | 113% | 101% | 90% | 162% | 200% 122% 108%

Table 6-3 summarizes the study intersections, count sources, count dates, and adjustment factors used to
develop the base year 2019 existing traffic volumes. Once the growth rates or COVID-19 adjustment factors
were applied, traffic volumes were balanced along the study area network. Traffic volumes for both peak

hours were balanced throughout the network and are depicted in Figure 6-1 at the end of this chapter.

Table 6-3: Study Intersection Count Sources & Adjustments

Intersection | Count Source ‘ Count Date | Adjustment
Route 15 Bypass at Route 13 \1:7?;11:3?1]}1; June 4-6, 2019 N/A
Business .
Project
Route 15 Bypass at Dry Hollow | Field collected May 18,2021 132% AM adjustment factor and 108% PM
Road for this study ’ adjustment factor from 2021 to 2019
Battlefield Parkway at Catoctin | Field collected May 18,2021 132% AM adjustment factor and 108% PM
Circle for this study ’ adjustment factor from 2021 to 2019
Battlefield Parkway at Plaza Field collected May 18,2021 132% AM adjustment factor and 108% PM
Street for this study ’ adjustment factor from 2021 to 2019
Battlefield Parkway at Field collected May 18,2021 132% AM adjustment factor and 108% PM
Fieldstone Drive for this study ’ adjustment factor from 2021 to 2019
Battlefield Parkway at Balls Field collected May 18,2021 132% AM adjustment factor and 108% PM
Bluff Road for this study ’ adjustment factor from 2021 to 2019
Battlefield Parkway at Smartts | Field collected May 18,2021 132% AM adjustment factor and 108% PM
Lane for this study ’ adjustment factor from 2021 to 2019
Battlefield Parkway at Shanks Field collected 132% AM adjustment factor and 108% PM
Evans Road/Balls Bluff for this study May 18, 2021 adjustment factor from 2021 to 2019
Elementary School
Route 15 Bypass at Battlefield | Edwards Ferry June 4,2015 | 3.1% annual growth rate from 2015 to 2019
Parkway Road IJR
Route 15F]Z>ryr1}3/afs{soztiEdwards Edvszzccllsll;Erry June 4,2015 | 3.1% annual growth rate from 2015 to 2019
Route 15 Bypass at Fort Evans | Edwards Ferry June 4,2015 | 3.1% annual growth rate from 2015 to 2019
Road Road IJR

Battlefield Parkway/Route 15 Bypass Interchange
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6.3 FUTURE TRAFFIC VOLUMES

An overview of the methodology used to develop the future year forecasts is included in Section 2.2 and
Appendices D, E and F.

6.3.1 Daily Traffic Volume Forecasts
Summary of Daily Volume Trends

Table 6-4 presents the 2030, 2045, and 2050 daily model volumes for the study area segments along Route
15 Bypass and Battlefield Parkway. Forecasted daily volumes are from MWCOG travel demand modeling
efforts for the future year scenarios, along with results from the validated base year (2019) Battlefield
Refined Model for comparison purposes. The 2050 forecasts are based upon extrapolating the 2045
Battlefield Refined Model trip table to 2050 using origin-destination based growth by period and vehicle
type from 2030 and 2045. The resulting 2050 trip table was then assigned to the 2045 network as there are
no additional known roadway projects between 2045 and 2050.

Table 6-4: Battlefield Project Area Daily Model Volumes

| 2019 | 2030 | 2045 | 2050

Roadway

North of Route 15 Business/Route 15 | Route 15 Business/Route 15 29,947 | 35,133 | 37,185 | 38,360
Route 15 Business/Route 15 Dry Hollow Road/Old Balls |, 99, | 15 126 | 28,655 | 20,576
Route 15 Bluff Road
Bypass/ | Dry Hollow Road/ Old Balls Bluff | 614 parkway 22,995 | 28,084 | 28,601 | 29,517
Leesburg | Road
Bypass Battlefield Parkway Edwards Ferry Road 28,334 | 31,919 | 31,592 | 32,062
Edwards Ferry Road Fort Evans Road 40,088 | 41,229 | 40,396 | 40,567
Fort Evans Road South of Fort Evans Road 32,924 | 40,884 | 44,586 | 45,851

Roadway

West of Catoctin Circle Catoctin Circle 5,568 4,990 5,372 5,485

Catoctin Circle Plaza Street 6,305 5,690 5,951 6,046

Plaza Street Fieldstone Drive 6,334 6,107 6,558 6,665

Battlefield | Fieldstone Drive Route 15 Bypass 6,787 6,635 7,013 7,111
Parkway | Route 15 Bypass Balls Bluff Road 3,635 3,918 3,981 4,344
Balls Bluff Road Smartts Lane 2,687 2,975 3,474 3,841

Smartts Lane Shanks Evans Road 2,605 3,017 3,533 3,896

Shanks Evans Road South of Shanks Evans Road | 2,594 3,076 3,601 3,962

As shown in Table 6-4, positive growth is anticipated for most of the study segments between base year
(2019) and design year (2050). A few study segments are expected to have declining traffic trends as a
result of future year background projects being constructed and open to the public. Following this initial
decrease, traffic patterns are expected to normalize thereafter. For the four Battlefield Parkway segments
west of Route 15 Bypass, negative trends are anticipated due to traffic diversion associated with three
planned transportation improvement projects (No Build conditions) that will be completed in the area prior
to 2030 (Route 7/Battlefield Parkway interchange, Route 15 Bypass/Edwards Ferry Road/Fort Evans Road
interchange, and Route 15 North Widening from Battlefield Parkway to Montressor Road). The initial

Battlefield Parkway/Route 15 Bypass Interchange
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traffic diversion is anticipated by 2030 when the projects are built. Then traffic patterns will likely
normalize and increase in 2045, and again in 2050.

For Route 15 Bypass between Battlefield Parkway and Fort Evans Road, a slight decline in traffic for a
short period of time is forecasted to occur in 2045 due to a change in driver behavior when traffic diversion
takes place right after the Leesburg Bypass is widened from two to three lanes in each direction (between
West Market Street and East Market Street). After 2045, traffic patterns are expected to normalize and
increase again in the years to follow.

Sensitivity Analysis

It should be noted that a sensitivity analysis was conducted to evaluate the impacts of planned future
projects assumed to be completed under both the Build and No Build Alternatives by maintaining the base
year network assumptions for the future years. Model runs were conducted using the 2030 and 2045 trips
tables in conjunction with the base year 2019 network, excluding all planned No Build projects. Test results
confirmed that the No Build projects were the primary cause of these declining daily traffic trends noted
above.

Summary of Daily Forecasts

Table 6-5 displays forecasted future year daily traffic volumes and growth rates along the major roadway
segments in the study area for the opening year (2030) and design year (2050).

Table 6-5: Future Year Forecasted Daily Volumes and Growth Rates

Dail Exponential Exponential
Roadway Description Trafgc Growth Growth Rates
Count Processed | Rates (2019 | Processed | (2030 to | (2019 to
to 2030)
North of Route 15 Business /
Route 15 R;’ute ‘; s oute 1o Business 36,000 | 41,700 1.35% 45,160 | 0.40% | 0.73%
fypzss /" North of Battlefield Parkway 27,000 | 32,450 1.69% 33,970 | 023% | 0.74%
;;Spa‘;:g South of Battlefield Parkway | 30,000 | 33,680 1.06% 33,820 | 0.02% | 0.39%
South of Fort Evans Road 48,000 | 57,430 1.64% 63,050 | 0.47% | 0.88%
West of Route 15 Bypass / 10,000 | 9,710 20.27% 10420 | 0.35% | 0.13%
Battlefield Leesburg Bypass
attiehe East of Route 15 Bypass /
Parkway | | irg Bypass 9,600 9,890 0.27% 10,750 | 0.42% | 0.37%
North of Edwards Ferry Road | 12,000 | 12,370 0.28% 13,330 | 037% | 0.34%

As shown in Table 6-5, all post processed study locations show positive growth, with the exception of
Battlefield Parkway west of Route 15 Bypass/Leesburg Bypass. A slight decrease is anticipated (-0.27%
per year) from 2019 to 2030. Then traffic is expected to increase (0.35% per year) from 2030 to 2050.

Based on overall model trends, most of the study segments are expected to increase in volume over time.
A portion of the study segments exhibit shifts in traffic often triggered by the completion of new traffic

Battlefield Parkway/Route 15 Bypass Interchange
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improvements projects nearby that cause changes to how motorists are using the roadways in the area which
sometimes results in negative growth trends. Between base year (2019) and opening year (2030), the shifts
are mainly due to the completion of several Future Projects (two new interchanges and the Route 15
widening project from Battlefield Parkway to Montressor Road). Between opening year (2030) and design
year (2050), the shifts are due to another Future Project, Leesburg Bypass widening project from West
Market Street to East Market Street.

6.3.2 Peak Hour Traffic Volumes

The following figures depict the forecasted AM and PM peak hour traffic volumes for the future 2030 and
2050 No Build and Build conditions that were developed using Visum as documented in Appendix F.
These peak hour volumes are used in the Vissim analysis models. The future Build Visum models
incorporate the following improvements:

Diamond interchange configuration for the Route 15 Bypass at Battlefield Parkway intersection
Removal of the access to and from Dry Hollow Road/Old Balls Bluff Road at Route 15 Bypass and
providing access via Little Spring Road to then north along Route 15

The peak hour turning movement volumes shown in the Build Alternative figures below apply to all
Build interchange alternatives including the roundabout interchange configuration.
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