Traffic Impact Study
The Greens South at Willowsford

Willowsford Greens, LLC

Loudoun County, Virginia

January 14, 2013

Prepared For:
Willowsford Greens, LLC

44095 Pipeline Plaza
Suite 140
Ashburn, VA 20147

<A GOROVE / SLADE

Transportation Planners and Engineers




Prepared by:

EGOROVE / SLADE

Transportation Planners and Engineers

1140 Connecticut Avenue 3914 Centreville Road 7001 Heritage Village Plaza
Suite 600 Suite 330 Suite 220
Washington, DC 20036 Chantilly, VA 20151 Gainesville, VA 20155
Tel: 202.296.8625 Tel: 703.787.9595 Tel: 703.787.9595
Fax: 202.785.1276 Fax: 703.787.9905 Fax: 703.787.9905
www.goroveslade.com

This document, together with the concepts and designs presented herein, as an instrument of services, is
intended for the specific purpose and client for which it was prepared. Reuse of and improper reliance on
this document without written authorization by Gorove/Slade Associates, Inc., shall be without liability to
Gorove/Slade Associates, Inc.



Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

TABLE OF CONTENTS
[ o T Y SRR iii
LIST OF TADIES ..ttt ettt b e ettt she e s bt e bt et e s a e e sh e e bt e ab e ehteeh e e bt e a b e ea b e ehe e e bt e bt eabeea e e eheeebe e beeatesaeesaeebeeaee iv
[[aYugeTe [Nt oY aT=TaTe BT U] o 4 F-Y V2SS UUR SRR 1
Purpose of REPOrt and StUAY ODJECTIVES .....cccueiiiiieriieieee ettt sttt s bt s be e bt st e saeesbe e bt emeesseesneenseenee oo 1
EXE@CUTIVE SUMIMIAIY ..ottt s e e sttt e e et e st e e sab et e e e b et e e e me e e e sams e e e e mb e e e s amn et e s mne saneeeesaneeesenreeesnneeesnneeeeas 2
Y1l WeTor: 1 Lo T Ta Lo BR] AU e 1Y A Y- T OSSP 2
Description of the Proposed DEVEIOPMENT .......cccciiii ettt ee e sree e et e e e te e e s st e e e e sataeeeanseeeessaeeesnsseeeansseeesanseeeennsenann 2
Principal Findings, Conclusions, and ReCOMMENAAtIONS.........ccccuieeiiiiiieceiiee e ctee et e et e e sere e e st re e e s aae e e snaeeessseeesnnsaeesnseeeans 2
Background Information: Proposed Development (Site€ and NEArby).......cocceeierierierieie ettt s 4
Non-Existent Transportation IMPrOVEMENTS ....ccoiiiiii ittt e e e st e s e e e e s snr e e s s ne e e s emre e e snnneesanneeens 4
Description Of ON-Sit@ DEVEIOPMENT ...ttt et e b e st e s bt e s st e e sat e e bt e e sateebeesbeeennee s eennreas 4
1Y =Y oo Y £ HoToF: | o o TSR 4
Description of the Parcel and CUIMTENT ZONINEG .......ueieiciieeeiiie et e scee e e re e ee e e s e e e e staeeesseeeesnaeeeastesessssseesnnseeeessseeenansns 5
GENETAl TEITAIN FEALUIES ...ttt ettt st s e s bt e n e s e e saee s bt e et e aeesaeesmeenreen saneemnesseesneenreas 5
Location Within JUrisdiction @nd REZION ..........uiiiciiii ittt e et e e et e e e e sate e e s abaeeesateeesentaeeeeasaaeesntaeesanseeeennnees 5
Description of Geometric Scope and Limits of the StUAY Ara..........cvii et e et e e e eba e e e eabeeeens 7
EXISTING @Nd PrOPOSEA SItE USES ....uuvviiiiiiieeeiiiie e ettt e ettt e ettt e ettt e e e ste e e e eabaeeeeaaaeeesataeeeensaseesssaaesnsseseassaeesassaesesseeeas sesnsaeesnnsens 7
NEAIDY USES ..eiiiuiiiieeiiie e ciiee e ettt e e ettt e e sttt e e e sttee e et ataeesatbeeeeasteeeaasssaeeaassaeaasssaseassaseaassseaeanssaseanssaaas seesnssaeeastesesassaaeasteeenassseesansenns 7
EXIStING ROAAWAY NETWOIK ..ttt ettt et e bt e s ab e e b et e b b e e bt e sabe e sesabeeaneeesnaesneean 7
Analysis of EXisting CONAITIONS (2002) ...eeciivieeeiiiieeeitesesteeeeectteeeestteeeseteeee e steeesastaeesasseeeassaeeaasssseasnseseasssasesansesssssasessnseees seeennns 11
EXISTING TraffiC VOIUMIBS ... eeeeeeeee ettt et e e et e e st e e e st te e e seasaeeesssaeeeasteeeaasseeeesasaeeaansseeeanss sansaeesnsneeenssenennnes 11
HAZArAOUS LOCATIONS ...veeutieutieieeetieteeit ettt et et st s b e st e e bt et s bt e sb e e bt eat e s bt e e bt ea b e e st e e b e e b e eabeeabesabesbe e beeabesate aesaeenbeenseensesseenbeentens 11
Existing Conditions CapaCity ANGIYSIS ...c.eeueiiiiieiieit ittt ettt ettt e bttt st s et e sbee bt s bt saeesbee bt e et emeesbeebeenbesnnenbebeens 13
Analysis of Future Conditions without Development (2020)........ccuerierierieriereereerieseesee st ereesteseeseeeteessesseesteesteesesseesseensens 16
Planned Roadway/Transportation IMPIrOVEMENTS ........c.ccieeevierviieiireeereeireeeeeteeeteesteeseetaesteesteesesssesssesseesseensesssesseesseessessenns 16
Future Conditions without Development (2020) Traffic VOIUMES........coooiiii ittt 16
Future Conditions without Development (2020) Capacity ANAIYSIS .......ccvererererierieneeeere ettt 25
Trip Generation and Site Traffic (2020) .....ceecieeiieeeie e ecee et sre e ste et e et e e e tee s teeeaeessteessae e sseessaeessaesasaesnseesnseesnseesseses 30
Y13 Dol g o1 o o FO PSPPSR OPPTPPI 30
SHEE ACCESS rietteeeittt ettt ettt e et e ettt s et e s sttt e e b e e s a b et e e s b et e s e b et e e R e e e e s R e e e e e R R et e e r R e e e R Re e e e fe e e baee s e nr et e s raeeeeanree e e enraeenanrneas 30
SIte GENEIATEA VOIUMES ...ttt sttt et et h e st e n e et e b e b e s e e n e s e e e s be e b e e ane e emnesaeesreenneennesas 30
Direction of Approach and Future Conditions (2020) VOIUMES.........c.uiiieiiiieieieeeecieeeestee e eetre et eeestae e senaeeesraeeseseeeeenneeas 31
Analysis of Future Conditions with Development (2020) ......ccuiiiioiire ettt ettt e e ettt e e et ee e ettt eeeeabe e e eeareeeeeabeeeeensaeeennneeas 33

January 14, 2013 i



Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

Future Conditions with Development (2020) Traffic VOIUMES ......ccoiuiieieiiie ettt see e e e e st e s e e 33
Future Conditions with Development (2020) Capacity ANGlYSiS......cccuieieiiiieieieeeeriieeesee e erre e eeere e e sraee e s raeesesreeesneeas 36
SIte Traffic CONTIIDULION...c..iiii e ettt et st b e bttt e a e bt e bt et e e st e ss sheesbe et e sabesabenbeenbeensesneenaee 41
QUEUING @NAIYSIS c.ntteentteitte ettt ettt et et e st et ettt e bt e et e s bt e eabeesa bt e e aseesae e e sab e e bt e e aeeeabe e e s e e eabeesabeeeas sabeebeeesabeeabaeeseesabeesabeennneens 43
LIS LT =T =T T =T 0 PPN 50
(6] ool 1] T o 13T SP PR PRTO PP 51

January 14, 2013 i



Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

LIST OF
Figure 1:
Figure 2:
Figure 3:
Figure 4.
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:

FIGURES

F N R\ T oI Lo T BT =T e Yo=Y [ RSO 5
LN = T oT=T I8V - T USSR 6
(0o T Tol=T o]l F=1 o O PSUPR 9
Existing (2012) Lane Use and Traffic CONtrol DEVICES.......ccccuiiiieiiiie e ettt ette e e e stve e e eeate e e s etreeeesate e e eeanaeessnaeeeeas 10
Existing (2012) Peak HoUT Traffic VOIUMES ........oi ittt ettt et e et e e e tbe e e s ta e e e e ntaeeeennaaeesnbaeaanns 12
Existing Conditions (2012) Peak Hour Levels of Service and Recommended Improvements..........c.ccccccvveeeecveeeennneen. 15
Existing Rerouted Volumes due to Trailhead Drive EXtension (2020) ......cccueieeeiuieeeiirieeeeiieeeeciieeeectteeeeere e e eeneeeeeaveean 20
Existing Rerouted Volumes due to Northstar Boulevard Extension (2020)..........eecocvieeeiieeeeciiiee e e et e eeeeee v 21
Location Map of Background Developments (2020) ........ccueeuerierieeienienienieesieeieseesieesseesseseeseesaeesseesesseesseessesnsenns 22

Future Conditions without Development (2020) Background Development Site Trips Plus Growth....................... 23
Future Conditions without Development (2020) Peak Hour Traffic VOIUMES .......cccceevciireciiiiiiecieece e, 24
Future Conditions without Development (2020) Peak Hour Levels of Service and Recommended Improvements 29
Site Generated Trips and Direction of Approach (2020)........ccccuieieiiiieeeiie e sere e et e e e see e e s eaae e e e sasaeeens 32
Rerouted Background Development Trips due to Grassland Grove Drive Extension (2020) ......cccccceeeevcvveeeeiveeennnns 34
Future Conditions with Development (2020) Peak Hour Traffic VOIUMES.........cc.eoeviiiiiiciiieeeee e 35

Future Conditions with Development (2020) Peak Hour Levels of Service and Recommended Improvements .....42

January 14,

2013 iii



Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

LIST OF TABLES

Table 1: Existing Conditions (2012) Intersection Capacity ANalYSiS........cccuiieiiiiieieiiie e e e e eete e sre e e e srreeeenes 13
Table 2: Inherent Growth — BraddoCk ROAM ........c.eoiiiiiiiiirienieeeeee ettt s s reene e 19
Table 3: Inherent Growth — John Mosby Highway (ROULE 50).......cccciiiiiiiiieciiie ettt stee e e tee e esve e e e e ta e e e eatee e sbaeeesbreaeeanns 19
Table 4: Future Conditions without Development (2020) Intersection Capacity ANalysis .......ccccevvieiiiiieeeiiiieeeeciee e 25
Table 5: Trip Generation (2020) — Proposed Use and EXiStING USE .......cccuiieeiiiieieiiieeeciieeeetteeeeite e e svreeeeiveeeentaeesnveeesnsseeeennns 30
Table 6: Direction of APProach (2020)........ccueei ittt e e et e e ettt e e e ettt eeeetaeeeesaeeesbaeaeasseseaasssaeeatseaeeasseeesassaeesasse sareeann 31
Table 7: Future Conditions with Development (2020) Capacity ANalYSiS ......cccuiieeiiiieiiiieeeciieeeeieeeeceee e et e e eereeeeereeeeereeeeenns 36
Table 8: Site Traffic Contribution — Future Conditions with Development (2020) .......cccueeeeeiiiieeeiiee e 41
Table 9: Existing CONditions (2012) QUEUING «....veeverutertieieeieetesttesteestestesueesteessestesseesaeesseessesseesseenseensesseesseensesnsesnsesseessesssesnses 43
Table 10: Future Conditions without Development (2020) QUEUINE .......covueeiiriiriieneeieeieeetesieesieeiesteseeesseessesaesaeesseeseeeeesnes 45
Table 11: Future Conditions with Development (2020) QUEUING ........certeruieriiriereeneeteetesetesteetesstesseesseessesssesaeesaeesseessesneesaes 47
Table 12: TUrN Lane Warrant ANGIYSIS ......eiicuieeiiieeceiieeeeteeestteesesteeesate e e ettt e e esstaeeseaseeeasssaeeeansseeeanssssesssseesassesesassneesnssennsenen 50

January 14, 2013 iv



Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

INTRODUCTION AND SUMMARY

Purpose of Report and Study Objectives

The following report presents the findings of a traffic impact analysis for the proposed Greens South at Willowsford
residential development located in Loudoun County, Virginia. The site is located south of Braddock Road (Route 705) and
west of Lightridge Farm Road (Route 705). The site is comprised of an assemblage of properties totaling approximately 737
acres in size and is zoned as TR-3 (Transitional Residential-3). The proposed plan calls for a rezoning on the property to TR-1
(Transitional Residential-1) to accommodate 802 single-family detached residential units. The proposed development is

anticipated to be complete in 2020.
The following tasks were completed as part of this study:

= A scoping meeting was held on November 7, 2012 with representatives from Loudoun County, which included
discussions about the parameters of the study and relevant background information. Correspondence with the
Virginia Department of Transportation (VDOT) staff about the scoping letter was done via email. A copy of the
signed scoping letter confirming the parameters and assumptions used in the traffic impact study is included in
Appendix A.

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

controls, roadway geometry, and traffic flow characteristics.

= |n order to determine the weekday peak hour turning movement traffic volumes, traffic counts were conducted on
Wednesday, November 7, 2012; Thursday, November 15, 2012; and Tuesday, November 27, 2012, during the AM

and PM commuter peak periods.

= Future traffic conditions were estimated based on regional growth, approved developments in the area and the

proposed development plan.

= Regional growth was based on historical ADT volumes published by VDOT and was consistent with other traffic
studies in the area. The approved background developments in the vicinity of the proposed development were
included in the analysis per discussions held at the scoping meeting with VDOT and OTS staff.

= Traffic volumes for the proposed Greens South at Willowsford development were generated using the

methodology outlined in the Institute of Transportation Engineers’ (ITE) Trip Generation, 9th Edition publication.

= Intersection capacity analyses were performed for existing conditions (2012), future conditions without
development (2020), and future conditions with development (2020) during weekday morning and afternoon

commuter peak hour traffic conditions at the intersections located within the study area.

Sources of data for this study include Institute of Transportation Engineers (ITE), Wells & Associates, Urban, Loudoun
County’s Office of Transportation Services, the Virginia Department of Transportation (VDOT), and the office files and field

reconnaissance efforts by Gorove/Slade Associates, Inc.
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EXECUTIVE SUMMARY

Site Location and Study Area

The proposed Greens South at Willowsford development is located in Loudoun County, Virginia. The proposed residential
site is located south of Braddock Road (Route 705) and west of Lightridge Farm Road (Route 705). The site is comprised of

an assemblage of properties totaling approximately 737 acres in size. Figure 1 shows the site location.

Description of the Proposed Development

Willowsford Greens, LLC is proposing a rezoning on the property to TR-1 (Transitional Residential-1) to accommodate 802
single-family detached residential units. The site is currently vacant and could allow for 245 single-family detached
residential units under the current zoning. The proposed development is anticipated to be complete by 2020. The site will
be accessed via Grassland Grove Drive, which currently connects to Braddock Road. Grassland Grove Drive is planned to be
extended to connect with the future Northstar Boulevard extension, which will provide another access point to the site

through Northstar Boulevard.

Principal Findings, Conclusions, and Recommendations

The analysis presented in this report supports the following major conclusions:

=  Existing (2012) Conditions:
o The following intersections operate at unacceptable level of service under existing conditions:
- Braddock Road and Summerall Drive/Supreme Drive (AM and PM Peak Hour)
- John Mosby Highway (US Route 59) and Lenah Road/Lenah Farm Lane (AM and PM Peak Hour)

=  Future Conditions without Development (2020):
0 The following planned transportation improvements in the vicinity of the site were assumed to be in place by

2020:

- Trailhead Drive Extension: As part of the Grove at Willowsford development, Trailhead Drive is planned
to be extended from its current termination just north of Braddock Road to Lenah Road. This extension is
included in Loudoun County’s Countywide Transportation Plan (CTP) and is labeled as Lenah Loop Road. It is
planned to have a two-lane undivided section and is anticipated to be complete by 2020.

- Northstar Boulevard Extension: As part of the Kirkpatrick West development (ZMAP 2002-0001),
Northstar Boulevard (SR 659 Relocated) is planned to be extended as a two-lane undivided road from
Braddock Road to the southern site entrance of Kirkpatrick West. South of the site driveway, Northstar
Boulevard will transition back into the existing Lightridge Farm Drive section.

0 The traffic generated by the following approved background developments were incorporated:
- Greenfield Crossing
- Stone Ridge
- Seven Hills
- Elementary School along Goshen (LCPS)
- The Grove at Willowsford

- CD Smith
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Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

- Kirkpatrick West

- Marrwood

- Westport

- By-right residential at the Greens at Willowsford Site

- Elementary School on Willowsford Site

In addition to the background developments that were incorporated, an inherent growth rate of 1% on US
Route 50 was applied to the existing volumes to evaluate future without development (2020) traffic volumes.
The following intersections have movements with unacceptable level of service:

- Braddock Road and Northstar Boulevard (AM and PM Peak Hour)

- Braddock Road and Summerall Drive/Supreme Drive (AM and PM Peak Hour)

- John Mosby Highway (Route 50) and Lenah Road/Lenah Farm Lane (AM and PM Peak Hour)

The following mitigation measures are recommended under the future without development scenario:
- Install a traffic signal at the intersection of Braddock Road and Northstar Boulevard.
- Install a traffic signal at the intersection of Braddock Road and Summerall Drive/Supreme Drive.

- Install a traffic signal and install a westbound left turn bay at the intersection of John Mosby Highway
(Route 50) and Lenah Road/Lenah Farm Road.

With the recommended improvements in place, all of the intersections operate at acceptable levels of service
under future conditions without development (2020).

=  Future Conditions with Development (2020):

(0]

The proposed plan calls for a rezoning on the property to accommodate 802 single-family detached residential
units. The construction of the proposed development is anticipated to be complete by 2020.

The proposed development will generate approximately 572 trips during weekday morning peak period, 685
trips during weekday afternoon peak period, and 7,131 trips during an entire weekday.
The following improvements are proposed under the future with development (2020) scenario:

- Northstar Boulevard widened from a two-lane to a four-lane divided roadway from Braddock Road (Route
620) to just south of Grassland Grove Drive.

- Grassland Grove extended as a two-lane undivided road between just south of Braddock Road (Route
705) to the Northstar Boulevard extension.

The following mitigation measures are recommended under the future with development scenario:
- Braddock Road and Trailhead Drive/Grassland Grove Drive:

= |nstall a traffic signal.
- Northstar Boulevard and Grassland Grove Drive/Kirkpatrick West Driveway:

=  Add an eastbound left turn bay.

=  Add a northbound left turn bay.

=  Add a southbound right turn bay.

With the recommended improvements in place, all of the regional intersections and site entrances operate at
acceptable levels of service under the future conditions with development (2020).

January 14, 2013
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BACKGROUND INFORMATION: PROPOSED DEVELOPMENT (SITE AND NEARBY)

Non-Existent Transportation Improvements

The following planned and proposed roadway/transportation improvements in the vicinity of the site have been considered

in the traffic study:

=  Planned:

Trailhead Drive Extension to Lenah Road: As part of the Grove at Willowsford development,
Trailhead Drive is planned to be extended from its current termination just north of Braddock Road to
Lenah Road. This extension is included in Loudoun County’s Countywide Transportation Plan (CTP)
and is labeled as Lenah Loop Road. It is planned to have a two-lane undivided section and is

anticipated to be complete by 2020.
Northstar Boulevard Extension: As part of the Kirkpatrick West development (ZMAP 2002-0001),

Northstar Boulevard (SR 659 Relocated) is planned to be extended as a two-lane undivided road from
Braddock Road to the southern site entrance of Kirkpatrick West. South of the site driveway,

Northstar Boulevard will transition back into the existing Lightridge Farm Drive section.

Tall Cedars Parkway Extension between Gum Spring Road and Riding Center Drive: Loudoun County
plans to extend Tall Cedars Parkway as a four-lane divided road between Gum Spring Road and Riding
Center Drive. When this section is complete, Tall Cedars Parkway will run from US Route 50 in South
Riding to Northstar Boulevard. This section is currently under design and is anticipated to be in place

by 2020, consistent with the discussions held at the scoping meeting.

=  Proposed:

Northstar Boulevard Widening: As part of the proposed site’s improvements, Northstar Boulevard is
planned to be widened from a two-lane to a four-lane divided section from Braddock Road to the
future Grassland Grove Drive. Also, Lightridge Farm Drive was assumed to end at a cul-de-sac just
west of future Northstar Boulevard. This improvement was incorporated in the analysis of the future

conditions with development (2020).

Grassland Grove Drive Extension: As part of the proposed site’s improvements, Grassland Grove
Drive is planned to be extended as a two-lane undivided road from its current termination south of
Braddock Road to the Northstar Boulevard extension. This extension is included in Loudoun County’s
Countywide Transportation Plan (CTP) as the southern portion of Lenah Loop Road. This

improvement was incorporated in the analysis of the future conditions with development (2020).

Description of On-Site Development

Map of Site Location

The proposed development is located in Loudoun County, Virginia. The proposed residential site is located south of

Braddock Road (Route 705) and west of Lightridge Farm Road (Route 705). The size of the property is approximately 737

acres. Figure 1 shows the site location.
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Description of the Parcel and Current Zoning

The site consists of an assemblage of parcels that are currently zoned as TR-3 (Transitional Residential). A parcel map of the

site is shown in Figure 2.

General Terrain Features

The terrain of the site is generally flat.

Location within Jurisdiction and Region

The site is located within the Dulles Planning Subarea of Loudoun County.

Figure 1: Area Map and Site Location

January 14, 2013
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Figure 2: Site Parcel Map
(Excerpt from Loudoun County Website)
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Description of Geometric Scope and Limits of the Study Area

The following intersections were identified for inclusion in this study:
1. Braddock Road and New Road/Lenah Road
2. Braddock Road and Grassland Grove Drive/Trailhead Drive
3. Braddock Road and Lightridge Farm Road
4. Braddock Road and Northstar Boulevard
5. Braddock Road and Summerall Drive/Supreme Drive
6. John Mosby Highway (US Route 50) and Lenah Road/Lenah Farm Lane
7. Northstar Boulevard Extended and Grassland Grove Drive/Kirkpatrick West Driveway (Future Intersection)

8. Site driveways

Existing and Proposed Site Uses

The site is comprised of an assemblage of properties totaling approximately 737 acres in size. The site is currently vacant
and is zoned as TR-3 (Transitional Residential-3). The proposed plan calls for a rezoning on the property to accommodate
802 single-family detached residential units. The proposed development is anticipated to be complete in 2020. A concept

plan is shown on Figure 3.

Nearby Uses

The proposed Greens South at Willowsford will be located south of Braddock Road and west of Lightridge Farm Road. Most

of the surrounding parcels contain farmland and residential uses. East of the site exists residential neighborhoods.

Existing Roadway Network

A description of the major roadways within the immediate vicinity of the site is presented below:

Braddock Road (VA Route 705/VA Route 620) is an east-west two-lane undivided minor collector. Some sections of

Braddock Road are unpaved in the vicinity of the site. The posted speed limit on this road is 35 mph within the vicinity of

the proposed development and increases to 40 mph west of Lenah Road and 45 mph east of Northstar Boulevard.

Northstar Boulevard (VA Route 659 Relocated) is a two-lane undivided minor arterial with left and right turn lanes at all

intersections. The north-south road currently extends from Tall Cedars Parkway to Braddock Road with a posted speed limit
of 45 mph. According to Loudoun County’s CTP, Northstar Boulevard is planned as a six-lane divided roadway under its
ultimate conditions and is planned to be extended north to connect to US Route 50 and extended south to the Prince
William County line. For the purposes of this study, the widening of the existing segment and the northern extension to US
Route 50 were not assumed to be in place by 2020. The southern extension as a two-lane undivided roadway from
Braddock Road to future Grassland Grove Drive was assumed to be in place for the future with conditions (2020) analysis as

a site related improvement.

John Mosby Highway (US Route 50) varies from a two to four lane minor arterial in the vicinity of the proposed site. At the

study intersection of Route 50 and Lenah Road, Route 50 is a two-lane undivided section with a posted speed limit of 50

mph. East of the study intersection, Route 50 transitions to a four-lane divided section with a posted speed limit of 55 mph.
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Lenah Road (VA Route 600) is a two-lane undivided local roadway extending between US Route 50 to Braddock Road. Most

portions are unpaved. The posted speed limit is 25 mph in the vicinity of the site. According to Loudoun County’s CTP, the
road is planned to be widened to a four-lane undivided section between Route 50 and Tall Cedars Parkway at its ultimate
condition. Portions of the future Lenah Loop Road will follow the alignment of the existing Lenah Road. For the purposes of
this study, the widening of Lenah Road near Route 50 was not assumed to be in place by 2020.

Lightridge Farm Road (VA Route 705) is a two-lane unpaved local road that runs north to south between Braddock Road and
the Prince William County line. The posted speed limit on this road is 30 mph within the vicinity of the proposed

development.

The existing lane configuration and traffic controls for the study intersections are shown on Figure 4.
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ANALYSIS OF EXISTING CONDITIONS (2012)

Existing Traffic Volumes

In order to determine the weekday peak hour turning movement traffic volumes, traffic counts were conducted on
Wednesday, November 7, 2012, Thursday, November 15, 2012 and Tuesday, November 27, 2012 from 6:00 AM to 9:00 AM
and from 4:00 PM to 7:00 PM. Analysis of the existing traffic data determined the following peak hours:

=  AM Peak Hour: 7:00 AM to 8:00 AM

= PM Peak Hour: 4:45 PM to 5:45 PM
The existing morning and afternoon peak hour traffic volumes for the intersections contained within the study area are
shown in Figure 5. The estimated average daily traffic data for different roadways are also shown in the same graphic. The

existing turning movement counts are included in the Technical Appendix B.

Hazardous Locations

The following roadways in the vicinity of the proposed site have segments that are unpaved:

=  Braddock Road is unpaved for approximately a 0.5-mile segment between Lenah Road and Trailhead Drive and

is unpaved for approximately a 0.3-mile segment between Lightridge Farm Road and Goshen Road.

= Lenah Road is unpaved from Braddock Road to approximately 1.5 miles north of Braddock Road then turns

into a paved road for approximately 0.5 miles north to US Route 50.

=  Lenah Farm Lane is unpaved north of US Route 50.

January 14, 2013 11



Traffic Impact Study - The Greens South at Willowsford

Gorove/Slade Associates

STUDY AREA

INTERSECTION #1

INTERSECTION #2

INTERSECTION #3

© 3 2
« a
o2« g . ~o- |3 L
T oae |3 12@38 TR 3/11/47
. 7 — ~—33/42
ae/rs%y,% - l . anz . l |8 en — 13;20
Wy, o©| Braddock Road ©| Braddock Road o Braddock Road
penahRoad sy, N ® @ 56/29 —= 3
ougs = - f g
% 12/5 il 2/1 e 3/10
33/19 —= 52/20 — Vgl ow
3”2 § %%g 2611 o ; §§§ £0Q
2 59 ¥
2 a2 2
z ol 2 £
[GIIC] .20
-
480
ey INTERSECTION #4 INTERSECTION #5 INTERSECTION #6
2,800
: E P 3
vl s I
# Cecars py,,, o E[3 °ss |2 €
&, 2% 2|8 voo |2 s coa (€ L
addoq_,? o |y TYY |3 —oani21 =g 245/964
03 JL kigﬁg J l L |2 —136/122 - J l L|§ —1om0 g
Braddock Road § Braddock Road 8 Route 50 8
4 h N o]
23/9 H _4 _J |
6540 —= e gl N = i i
87— =| 325 913 7 =8
@ S ] 88 e - =
g £ - = pa
¢ £ P
S 5 3l
® § . .
e
& [ 3200 ] [ 5,750 ]
S

INTERSECTION #7

INTERSECTION #8

INTERSECTION #9

FOR
FUTURE
USE

FOR
FUTURE
USE

FOR
FUTURE
USE

LEGEND

INTERSECTION #10

INTERSECTION #11

INTERSECTION #12

AM/PM —}

AM/PM ——— PEAK HOUR TRAFFIC VOLUMES

AM/PM -
AVERAGE DAILY TRAFFIC VOLUME

FOR
FUTURE
USE

FOR
FUTURE
USE

FOR
FUTURE
USE

Figure 5

Existing Conditions (2012)
Peak Hour Traffic Volumes

January 14, 2013 12



Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

Existing Conditions Capacity Analysis

Capacity analyses were performed at the intersections contained within the study area during the weekday morning and
afternoon commuter peak hours, under the existing conditions. Intersection capacity analyses were performed using

Synchro version 7 based on the Highway Capacity Manual (HCM 2000) data and methodology. Existing peak hour factors by

movement calculated from field count data were used.

The results of the intersection capacity analyses for the existing conditions are summarized in Table 1. The description of
the different LOS and delay and the detailed analysis worksheets for the existing conditions are included in the Technical

Appendix C and D respectively.

Table 1: Existing Conditions (2012) Intersection Capacity Analysis

AM Peak PM Peak
No. Intersection (Movement)
LOS Delay LOS Delay
1 Braddock Rd & New Rd/Lenah Rd
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 2 A 1.6
Westbound Approach N/A N/A N/A N/A
Westbound Left A 1 A 2
Northbound Approach A 9.5 A 9.5
Northbound Left/Thru/Right A 9.5 A 9.5
Southbound Approach A 9.2 A 9.7
Southbound Left/Thru/Right A 9.2 A 9.7
2 Braddock Rd & Grassland Grove Dr/ Trailhead Dr
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 7.4 A 7.4
Westbound Approach N/A N/A N/A N/A
Westbound Left A 7.4 A 7.3
Northbound Approach A 9.6 A 9.3
Northbound Left A 9.7 A 9.4
Northbound Thru/Right A 8.9 A 9.2
Southbound Approach A 9.7 A 9.4
Southbound Left A 9.5 A 9.3
Southbound Thru/Right A 9.8 A 9.4
3 Braddock Rd & Lightridge Farm Rd

Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Westbound Approach N/A N/A N/A N/A
Westbound Left A 7.4 A 7.4
Northbound Approach A 9.1 A 9.1
Northbound Left/Right A 9.1 A 9.1
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AM Peak PM Peak
No. Intersection (Movement)
LOS Delay LOS Delay
4 Braddock Rd & Northstar Blvd
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 1.8 A 1.2
Westbound Approach N/A N/A N/A N/A
Southbound Approach A 9.5 A 9.6
Southbound Left A 9.9 A 9.9
Southbound Right A 8.6 A 8.8
5 Braddock Rd & Summerall Dr/Supreme Dr
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 2.2 A 1.8
Westbound Approach N/A N/A N/A N/A
Westbound Left A 5 A 3.4
Northbound Approach F 148.7 C 18.7
Northbound Left/Thru/Right F 148.7 C 18.7
Southbound Approach F * E 35.3
Southbound Left/Thru/Right F * E 35.3
6 John Mosby Hwy (US Rt. 50) & Lenah Rd/Lenah Farm Ln
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 0 A 0.1
Westbound Approach N/A N/A N/A N/A
Westbound Left A 1.8 A 2.9
Northbound Approach F 69.4 C 22.0
Northbound Left/Thru/Right F 69.4 C 22.0
Southbound Approach F 57.1 F 62.0
Southbound Left/Thru/Right F 57.1 F 62.0

According to Loudoun County’s level of service (LOS) criteria, it is desirable to achieve a level of service (LOS) D or better for

each approach at an intersection. Table 1 shows that the following intersections have approaches that operate under

unacceptable levels of service under the existing conditions:

=  Braddock Road and Summerall Drive/Supreme Drive (AM and PM Peak Hour)
= John Mosby Highway (US Route 50) and Lenah Road/Lenah Farm Lane (AM and PM Peak Hour)

The results of the intersection capacity analyses for the existing conditions (2012) are shown in Figure 6.
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ANALYSIS OF FUTURE CONDITIONS WITHOUT DEVELOPMENT (2020)

Planned Roadway/Transportation Improvements

The following planned roadway/transportation improvements in the vicinity of the site for the 2020 traffic conditions were
considered in traffic study:

=  Trailhead Drive Extension: As part of the Grove at Willowsford development, Trailhead Drive is planned to be
extended from its current termination just north of Braddock Road to Lenah Road. This extension is included
in Loudoun County’s Countywide Transportation Plan (CTP) and is labeled as Lenah Loop Road. It is planned to

have a two-lane undivided section and is anticipated to be complete by 2020.

Due to the extension of Trailhead Drive, some of the existing traffic on Lenah Road will use Trailhead Drive to access areas
north of Braddock Road and US Route 50. It was assumed that 30% of the existing traffic entering/exiting Lenah Road
from/to Braddock Road will be rerouted to Trailhead Drive. The rerouted trips from the Trailhead Drive extension are

shown in Figure 7.

= Northstar Boulevard Extension: As part of the Kirkpatrick West development (ZMAP 2002-0001), Northstar
Boulevard (SR 659 Relocated) is planned to be extended as a two-lane undivided road from Braddock Road to
the southern site entrance of Kirkpatrick West. South of the site driveway, Northstar Boulevard will transition

back into the existing Lightridge Farm Drive section.

Due to the extension of Northstar Boulevard, most of the existing traffic on Lightridge Farm Drive will use the new section
of Northstar Boulevard to access Braddock Road. It was assumed that 75% of the existing traffic entering/exiting Lightridge
Farm Drive from/to Braddock Road will be rerouted to the new extension of Northstar Boulevard south of Braddock Road.

The rerouted trips due to the Northstar Boulevard extension are shown in Figure 8.

= Tall Cedars Parkway Extension: Loudoun County plans to extend Tall Cedars Parkway as a four-lane divided
road between Gum Spring Road and Riding Center Drive. When this section is complete, Tall Cedars Parkway
will run from US Route 50 in South Riding to Northstar Boulevard. This section is currently under design and is
anticipated to be in place by 2020, consistent with the discussions held at the scoping meeting. This

improvement was assumed for the future analysis but does not directly have an impact on the study area.

Future Conditions without Development (2020) Traffic Volumes

The following approved background developments were identified at the scoping meeting and were included in the
background conditions (2020):

e  Greenfield Crossing
0 40 Single-family attached units
0 10 Single-family detached units
e Stone Ridge'
0 156 Single-family attached units
0 192 Single-family detached units

0 302 Multifamily units
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Seven Hills*
0 263 Single-family attached units
0 583 Single-family detached units

0 212 Multifamily units

Elementary School along Goshen Road (LCPS)

0 875 students Elementary School
The Grove at Willowsford*
O 628 Single-family detached units
CD Smith
0 214 Single-family attached units
0 153 Single-family detached units
0 88 Multifamily units
Kirkpatrick West
0 66 Single-family attached units
0 173 Single-family detached units
0 134 Multifamily units
O 105 kSF Retail
Marrwood
0 65 Single-family detached units
Westport (Lenah Mill)*

0 433 Single-family detached units

By-right residential at the Greens at Willowsford®

O 444 Single-family detached units
Elementary School on Willowsford Site®

0 875 Student Elementary School

! These developments are in the process of being constructed. The dwelling units listed above represent an

estimate of the remaining units anticipated to be built by 2020.

? The by-right residential at the Greens at Willowsford represents the by-right development adjacent to the

proposed site that is not included in the rezoning application.

? This represents a future elementary school on the proposed site. The school is not part of the rezoning
application, but it is anticipated that a portion of the proposed site will be allocated for a future public use site.
In order to be conservative and account for the trips generated by the potential public use site, an elementary

school was incorporated in the background traffic volumes.
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The trips generated by the approved background developments are included in Appendix E. A map showing the location of
the background developments is provided in Figure 9. No inherent growth was applied to Braddock Road because a
significant portion of the trips from the background developments will use Braddock Road. The background developments
will increase the existing volumes on Braddock Road by approximately 19% per year from 2012 to 2020. Table 2 shows the

inherent growth calculations on Braddock Road and the projected growth used in the study.

In addition to the background developments, an inherent growth rate of 1% per year was applied to the existing volumes
on the through movements of US Route 50 to evaluate future without development (2020) traffic volumes. The inherent
growth was evaluated based on historical traffic growth provided by VDOT as well as other studies in the area. Table 3

shows the inherent growth calculations on Route 50 and the projected growth used in the study.

Figure 9 shows the background growth volumes and includes the trips from all of the background developments plus the

inherent growth. Figure 11 shows the future conditions without development (2020) traffic volumes.
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Table 2: Inherent Growth — Braddock Road

Braddock Road Traffic Projections

Volumes* Annual Growth
2007-
2007 2009 2012 2012 2009-2012 Average
West of Lenah Road 51 - 93 12.8% - 12.8%
- AM  From Lenah Road to Northstar Boulevard 46 - 97 16.1% - 16.1%
§ From Northstar Boulevard to Gum Spring Road - 444 682 15.4% 15.4%
T': Average AM 14.7%
West of Lenah Road 94 - 77 -3.9% - -3.9%
PM  From Lenah Road to Northstar Boulevard 65 - 87 6.0% - 6.0%
From Northstar Boulevard to Gum Spring Road - 279 499 21.4% 21.4%
Average PM 7.8%
Average AM and PM 11.3%
2020
2012 Projected 2012-2020
West of Lenah Road 93 346 17.8%
= AM  From Lenah Road to Northstar Boulevard 97 688 27.7%
S From Northstar Boulevard to Gum Spring Road 682 1208 7.4%
.'c:, Average AM 17.7%
) West of Lenah Road 77 302 18.6%
®“ PM  From Lenah Road to Northstar Boulevard 87 619 27.8%
From Northstar Boulevard to Gum Spring Road 499 1244 12.1%

Average PM 19.5%
Average AM and PM 18.6%

*Note: The actual trend volumes were taken from historical traffic counts performed by Gorove/Slade Associates.

Table 3: Inherent Growth — John Mosby Highway (Route 50)

Route 50 Traffic Projections

Volumes Annual Growth

- 2007- 2009-
S 2007 2009 2012 2009 2012 Average
'T_: AM East of Lenah Road 1326 1333 1287 0.3% -1.2% -0.5%
g
< PM East of Lenah Road 1256 1366 1386 4.3% 0.5% 2.4%

Average AM and PM 1.0%
g 2012 2020 Projected 2012-2020
F  AM  East of Lenah Road 1287 1835 4.5%
'S PM  Eastof Lenah Road 1386 2031 4.9%
- Average AM and PM 4.7%

*Note: The actual trend volumes were taken from historical traffic counts performed by Gorove/Slade Associates

January 14, 2013

19



Traffic Impact Study - The Greens South at Willowsford

Gorove/Slade Associates

STUDY AREA

INTERSECTION #1

INTERSECTION #2

INTERSECTION #3

@ Lenah Road

8y,
QUUOC,(— A
)
{

®

e
3 »
'('so
N1y
/wgh%y
Ro
Ute
S0

/Vo sy,
S 8 ;
VQ/‘O/

o
X
o

oo
e
Q}Q7
S
(&)
/s
o
&

__@7 Northstar Boulevard

Tall cg
dars py
wy,

T
m©
o
<
Yyx |E
57 |8tou
J L=
Braddock Road -
4/-2 4
4/2 —=

[=4
o
New Road

[
2
a
B
co= (2 Lo
T
] 0/0
Braddock Road -
73— |
Sycpe NN
00— o 555
sl=
als
o| 2
(G]1C)

0/0
Braddock Road l
00— 5
0/0 2
i o

Lightridge Farm

INTERSECTION #4

INTERSECTION #5

INTERSECTION #6

Northstar
Boulevard

52322 o
JlL 0/0
Braddock RoLd -
_
0/0
il R
00— 555

2

a

£
coo 8 L qp
JIL P

Braddock Road

ot Il
oo—§ L1L
00— =l 555

Summerall Drive

Lenah Farm Road

OLO/O

Route 5!

Lenah Road

INTERSECTION #7

INTERSECTION #8

INTERSECTION #9

Northstar
Boulevard

o0
ss | Yoo
l L — 0/0
Kirkpatrick West
| Driveway
o0
SoS

FOR
FUTURE
USE

FOR
FUTURE
USE

LEGEND

INTERSECTION #10

INTERSECTION #11

INTERSECTION #12

Figure 7

AM/PM —}

AM/PM ——

AM/PM
R

PEAK HOUR TRAFFIC VOLUMES

PLANNED ROADWAY IMPROVEMENTS (2020)

FOR
FUTURE
USE

FOR
FUTURE
USE

FOR
FUTURE
USE

Future Conditions without Development (2020)

Existing Rerouted Traffic Volumes Due to Trailhead Drive Extension

January 14, 2013

20



Traffic Impact Study - The Greens South at Willowsford

Gorove/Slade Associates

STUDY AREA

INTERSECTION #1

INTERSECTION #2

INTERSECTION #3

@ Lenah Road

8y,
QUUOC,(— 5
L)
{7

®

4/0/" /78'[
U S} -
VQ/‘O/

o
PN
O

o2
o
Q}Q7
S
(9
/
o
&

-@7 Northstar Boulevard

Tall cg
dars py
Wy,

el
©
(=]
-4
=
e
coo (3 Lo gp
loleo)e)
—000
JlL 0/0
Braddock Road (_
w2 Nt
00—gf 11
ss8

[=4
o
New Road

[
2
a
2
coo (2 L gp
STUE=S
= 0/0
Braddock Road f
00—
Tl Y
00— S&5

Grassland
Grove Ln,

Lightridge Farm R

INTERSECTION #4

INTERSECTION #5

INTERSECTION #6

LK
£2
re) 5|3
oo 2@ Lgp
CPT -—-8/-10
JIL| e
Braddock Road
~ !
4/-1
14;»2 —_— 1_£
2T I9T

2

a

£
coo 8 L qp
JIL P

Braddock Road

ot Il
oo—§ L1L
00— =l 555

Summerall Drive

Lenah Farm Road

OLO/O

Route 5!

Lenah Road

INTERSECTION #7

INTERSECTION #8

INTERSECTION #9

-—13/22
0
Northstar
Boulevard

(—0/
!

Kirkpatrick West
Driveway

FOR
FUTURE
USE

FOR
FUTURE
USE

LEGEND

INTERSECTION #10

INTERSECTION #11

INTERSECTION #12

AM/PM —}

AM/PM ——

AM/PM
R

PEAK HOUR TRAFFIC VOLUMES

PLANNED ROADWAY IMPROVEMENTS (2020)

FOR
FUTURE
USE

FOR
FUTURE
USE

FOR
FUTURE
USE

Figure 8
Future Conditions without Development (2020)

Existing Rerouted Traffic Volumes Due to Northstar Boulevard Extension

January 14, 2013

21



Traffic Impact Study — The Greens South at Willowsford Gorove/Slade Associates

Figure 9: Location Map of Background Developments (2020)

Legend:

1) Greenfield Crossing

2) Stone Ridge

3) Seven Hills

4) LCPS Elementary School along
Goshen Road

5) The Grove at Willowsford

6) CD Smith

7) Kirkpatrick West

8) Marrwood

9) Westport
By-right residential at The
Greens at Willowsford*
Elementary School on
Willowsford*

““Northstar
Boulevard
Extension—»

* Note: The trips were assumed along the regional roadway network; however, the entrances serving these uses will be
located along roads proposed with the proposed development in place. Therefore, to be conservative, it was assumed that
the sites will be accessed via the Braddock Road/Grassland Grove Drive intersection and off Northstar Boulevard extended.
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Future Conditions without Development (2020) Capacity Analysis

Capacity analyses were performed at the intersections contained within the study area during the weekday morning and
weekday afternoon commuter peak hours, under the future conditions without development for 2020. Intersection

capacity analyses were performed using Synchro version 7 based on the Highway Capacity Manual (HCM 2000) data and

methodology. As discussed at the scoping meeting, a peak hour factor of 0.92 was used for all movements.

The results of the intersection capacity analyses for the future conditions without development are summarized in Table 4.
The description of the different LOS and delay and the detailed analysis worksheets for the future conditions without

development are included in Technical Appendix C and Technical Appendix F.

Table 4: Future Conditions without Development (2020) Intersection Capacity Analysis

AM Peak PM Peak
No. Intersection (Movement)
LOS Delay LOS Delay

1 Braddock Rd & New Rd/Lenah Rd
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 0.6 A 0.7
Westbound Approach N/A N/A N/A N/A
Westbound Left A 1.6 A 1.8
Northbound Approach B 11.1 B 11.1
Northbound Left/Thru/Right B 11.1 B 11.1
Southbound Approach B 12.8 B 12.0
Southbound Left/Thru/Right B 12.8 B 12.0

2 Braddock Rd & Grassland Grove Dr/ Trailhead Dr
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 7.9 A 8.0
Westbound Approach N/A N/A N/A N/A
Westbound Left A 7.7 A 7.6
Northbound Approach C 15.1 B 14.0
Northbound Left C 15.9 B 14.0
Northbound Thru/Right B 14.6 B 14.0
Southbound Approach C 23.2 B 15.0
Southbound Left D 28.1 C 16.5
Southbound Thru/Right B 13.2 B 12.7

3 Braddock Rd & Lightridge Farm Rd
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Westbound Approach N/A N/A N/A N/A
Westbound Left A 8.2 A 7.9
Northbound Approach B 11.4 B 11.8
Northbound Left/Right B 11.4 B 11.8
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AM Peak PM Peak
No. Intersection (Movement)
LOS Delay LOS Delay

4 Braddock Rd & Northstar Blvd
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left/Thru/Right A 5.6 A 4.0
Westbound Approach N/A N/A N/A N/A
Westbound Left/Thru A 3.3 A 4.7
Northbound Approach F 652.1 F *
Northbound Left/Thru/Right F 652.1 F *
Southbound Approach F * F *
Southbound Left F * F *
Southbound Right E 49.5 F 249.7

4 Mitigation - Install traffic signal
Overall Intersection (Signalized) C 30.7 C 24.9
Eastbound Approach C 32.6 C 31.5
Eastbound Left/Thru/Right C 32.6 C 31.5
Westbound Approach D 40.2 B 18.2
Westbound Left/Thru C 27.6 C 23.9
Westbound Right D 49.9 B 10.5
Northbound Approach C 29.4 C 33.0
Northbound Left/Thru/Right C 29.4 C 33.0
Southbound Approach C 24.2 C 21.7
Southbound Left C 28.5 C 21.7
Southbound Thru/Right C 21.7 C 21.7

5 Braddock Rd & Summerall Dr/Supreme Dr
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 2.4 A 1.8
Westbound Approach N/A N/A N/A N/A
Westbound Left A 4.1 A 3.5
Northbound Approach F 427.0 F 244.0
Northbound Left/Thru/Right F 427.0 F 244.0
Southbound Approach F * F 865.0
Southbound Left/Thru/Right F * F 865.0

5 Mitigation - Install traffic signal
Overall Intersection (Signalized) C 25.6 C 28.5
Eastbound Approach B 13.6 B 17.4
Eastbound Left/Thru B 13.7 B 17.5
Eastbound Right A 8.7 B 12.0
Westbound Approach C 22.4 C 27.6
Westbound Left/Thru/Right C 22.4 C 27.6
Northbound Approach D 42.8 D 36.6
Northbound Left/Thru/Right D 42.8 D 36.6
Southbound Approach D 41.5 D 46.5
Southbound Left/Thru/Right D 41.5 D 46.5
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AM Peak PM Peak
No. Intersection (Movement)
LOS Delay LOS Delay
6 John Mosby Hwy (US Rt. 50) & Lenah Rd/Lenah Farm Ln
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 0.0 A 0.1
Westbound Approach N/A N/A N/A N/A
Westbound Left A 2.8 B 10.1
Northbound Approach F 842.7 F *
Northbound Left/Thru/Right F 842.7 F *
Southbound Approach F * F 244.6
Southbound Left/Thru/Right F * F 244.6
6 Mitigation - Install traffic control signal; Add westbound left turn bay
Overall Intersection (Signalized) D 36.4 C 23.7
Eastbound Approach D 46.9 A 8.9
Eastbound Left/Thru/Right D 46.9 A 8.9
Westbound Approach B 11.4 C 27.6
Westbound Left B 11.2 A 9.1
Westbound Thru/Right B 11.4 C 30.9
Northbound Approach D 42.4 D 44.1
Northbound Left/Thru/Right D 42.4 D 441
Southbound Approach C 30.9 D 37.7
Southbound Left/Thru/Right C 30.9 D 37.7
7 Kirkpatrick Farms Driveway & Northstar Blvd Extended

Overall Intersection (Unsignalized) N/A N/A N/A N/A
Westbound Approach A 9.6 A 10.0
Westbound Left/Right A 9.6 A 10.0
Northbound Approach N/A N/A N/A N/A
Southbound Approach N/A N/A N/A N/A
Southbound Left/Thru A 1.2 A 3.8
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As mentioned earlier, according to the Loudoun County level of service (LOS) criteria, it is desirable to achieve a level of
service (LOS) D or better for each approach at an intersection. As shown in Table 4, all the study intersections operate at

acceptable levels of service under future conditions without development (2020), except for the following intersections:

=  Braddock Road and Northstar Boulevard (AM Peak Hour)
= Braddock Road and Summerall Drive/Supreme Drive (AM and PM Peak Hour)
= John Mosby Highway (Route 50) and Lenah Road/Lenah Farm Lane (AM and PM Peak Hour)

The following mitigation measures are recommended under the future conditions without development scenario:

=  Braddock Road and Northstar Boulevard

- Install a traffic signal.

= Braddock Road and Summerall Drive/Supreme Drive

- Install a traffic signal.

= John Mosby Highway (Route 50) and Lenah Road/Lenah Farm Road

- Install a traffic signal.
- Add a westbound left turn bay.
With the recommended improvements in place, all of the intersections operate at acceptable levels of service under future

conditions without development (2020).

The results of the intersection capacity analyses are shown graphically Figure 12.
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TRIP GENERATION AND SITE TRAFFIC (2020)

Site Description

The site is located south of Braddock Road (Route 705) and west of Lightridge Farm Road (Route 705). The applicant is
proposing to rezone the property to TR-1 (Transitional Residential-1) to accommodate 802 single-family detached
residential units. The site is currently vacant and is approximately 737 acres in size. It is currently is zoned as TR-3
(Transitional Residential-3) and could allow for 245 single-family detached units. The proposed development is anticipated
to be complete by 2020.

Site Access

The site will be accessed via future Grassland Grove Drive (also known as Lenah Loop Road) which currently connects to
Braddock Road. Grassland Grove Drive is planned to be extended to connect with the future Northstar Boulevard extension.
This will provide another access point to the site through Northstar Boulevard. There are four (4) roundabout intersections

planned along the Grassland Grove Drive extension to provide access to site driveways.

Site Generated Volumes

In order to calculate the trips generated by the approved use and the proposed development, ITE’s Trip Generation, o

Edition was used to determine the trips into and out of the study site for the weekday morning and afternoon peak hours.

Table 5 shows the trip generation calculations (2020) for the approved and proposed uses.

Table 5: Trip Generation (2020) — Proposed Use and Existing Use

------ Weekday --—-—--
Land Use c'::e Size Units AM Peak Hour PM Peak Hour Weekday

In Out  Total In Out  Total Total
Proposed Use
Single Family Detached 210 802 DU 143 429 572 432 253 685 7,131
Approved Use
Single Family Detached 210 245 DU 46 136 182 149 87 236 2,396
Comparison (Proposed - Approved) 97 293 390 283 166 449 4,735

As shown in Table 5, the proposed development will generate approximately 572 trips during weekday morning peak
period, 685 trips during weekday afternoon peak period, and 7,131 trips during an entire weekday. As compared to the
approved use, the proposed development will generate 390 more trips during the weekday morning peak period, 449 more
trips during the weekday afternoon peak period, and 4,735 more weekday daily trips.
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Direction of Approach and Future Conditions (2020) Volumes

The direction of approach for the proposed trips was evaluated based on the existing travel pattern, location of

employment within the region, and general engineering judgment.
The direction of approach for traffic generated by the proposed development is shown in Table 6.

Table 6: Direction of Approach (2020)

Direction of

Road Name and Direction Approach
To and from the west along John Mosby Highway (Route 50) 9%

To and from the east along John Mosby Highway (Route 50) 9%

To and from the west along Braddock Road, west of Lenah Road 9%

To and from the west along New Road 8%

To and from the south along future Northstar Boulevard 10%
To and from the north along Northstar Boulevard 36%
To and from the north along Supreme Drive 6%

To and from the east along Braddock Road, east of Supreme Drive 13%
Total 100%

Note: It should be noted that the distributions above are altered slightly from those in the scoping doc

ument. The changes

are reflective of a review of travel time estimates within the study area, specifically, the routing to and from the site and

points northeast via a comparison of the Northstar Boulevard route and the Supreme Drive route.

The inbound and outbound trips calculated for the weekday morning, and weekday afternoon commuter peak hours were

routed based on the distribution provided above.

The site traffic assignment and distribution assumptions for both peak hours are illustrated in Figure 13.
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ANALYSIS OF FUTURE CONDITIONS WITH DEVELOPMENT (2020)

Future Conditions with Development (2020) Traffic Volumes

In order to provide better access to the proposed site, Grassland Grove Drive (also known as Lenah Loop Road in the CTP) is
planned to be extended. Grassland Grove Drive currently terminates just south of Braddock Road. It is planned to be
extended as a two-lane undivided road and will traverse through the proposed development. This road is included in
Loudoun County’s CTP as a two-lane undivided minor collector with a design speed of 40 mph. Four (4) roundabout
intersections are proposed along Grassland Grove Drive at the site driveways. The roundabouts are analyzed as part of the
future conditions with development. As a site improvement, Northstar Boulevard will be widened from a two lane to a four-
lane divided roadway from Braddock Road to Grassland Grove Drive. South of Grassland Grove Drive, the Northstar

Boulevard extension will tie into the existing two-lane section of Lightridge Farm Road.

Due to the proposed Grassland Grove Drive extension described above, some of the planned background development trips
will be rerouted to the new roadway through Northstar Boulevard. Specifically, the by-right Greens at Willowsford
residential development and the elementary school on the Willowsford Site will use the new Grassland Grove Drive

connection to access the site through Northstar Boulevard.

The total rerouted trips are shown in Figure 14. The future without development volumes were added to the site trips and

the rerouted trips to establish the future with development volumes, as shown on Figure 15.
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Future Conditions with Development (2020) Capacity Analysis

Capacity analyses were performed at the intersections contained within the study area during the weekday morning peak
hours and weekday afternoon commuter peak hours, under the future conditions with development. Intersection capacity

analyses were performed using Synchro version 7 based on the Highway Capacity Manual (HCM 2000) data and

methodology. Roundabout capacity analyses were performed at the four roundabouts using Sidra version 5.1 based on the
Highway Capacity Manual (HCM 2010). As discussed at the scoping meeting, a peak hour factor of 0.92 was used for all

movements.

The results of the intersection capacity analyses for the future conditions with development are summarized in Table 7. The
description of the different LOS and delay are included in Appendix C. The detailed analysis worksheets for the future
conditions with development (2020) scenario for the Synchro analyses and the Sidra analyses are included in Appendix G
and Appendix H, respectively.

Table 7: Future Conditions with Development (2020) Capacity Analysis

AM Peak PM Peak
No. Intersection (Movement)
LOS Delay LOS Delay
1 Braddock Rd & New Rd/Lenah Rd
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 0.6 A 0.6
Westbound Approach N/A N/A N/A N/A
Westbound Left A 2.3 A 24
Northbound Approach B 11.7 B 11.7
Northbound Left/Thru/Right B 11.7 B 11.7
Southbound Approach B 14.8 B 13.6
Southbound Left/Thru/Right B 14.8 B 13.6
2 Braddock Rd & Grassland Grove Dr/ Trailhead Dr
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Eastbound Left A 7.9 A 8.1
Westbound Approach N/A N/A N/A N/A
Westbound Left A 7.8 A 7.9
Northbound Approach C 21.0 C 20.2
Northbound Left C 23.1 C 24.2
Northbound Thru/Right C 19.7 C 18.2
Southbound Approach F 74.5 D 25.5
Southbound Left F 109.5 D 314
Southbound Thru/Right C 15.2 C 20.2
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No. Intersection (Movement)
LOS Delay LOS Delay
2 Mitigation - Install traffic control signal
Overall Intersection (Signalized) C 329 C 26.7
Eastbound Approach B 17.2 B 11.3
Eastbound Left B 14.6 A 9.2
Eastbound Thru B 17.9 B 11.8
Eastbound Right B 16.3 B 11.3
Westbound Approach C 25.6 B 14.1
Westbound Left C 20.3 A 9.0
Westbound Thru C 26.7 B 12.5
Westbound Right C 25.3 B 17.1
Northbound Approach D 48.0 D 49.8
Northbound Left C 34.3 D 421
Northbound Thru/Right E 55.9 D 53.8
Southbound Approach C 34.4 D 42.3
Southbound Left C 324 D 36.8
Southbound Thru/Right D 37.7 D 47.2
3 Braddock Rd & Lightridge Farm Rd
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach N/A N/A N/A N/A
Westbound Approach N/A N/A N/A N/A
Westbound Left A 8.4 A 8.0
Northbound Approach B 12.0 B 12.7
Northbound Left/Right B 12.0 B 12.7
4 Braddock Rd & Northstar Blvd
Overall Intersection (Signalized) D 40.5 E 55.5
Eastbound Approach D 41.5 D 49.6
Eastbound Left/Thru/Right D 41.5 D 49.6
Westbound Approach D 37.5 C 23.9
Westbound Left/Thru C 27.8 C 30.3
Westbound Right D 46.5 B 12.8
Northbound Approach D 52.8 F 137.7
Northbound Left/Thru/Right D 52.8 F 137.7
Southbound Approach C 28.2 C 26.5
Southbound Left D 38.4 C 26.0
Southbound Thru/Right C 23.1 C 26.7
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No. Intersection (Movement)
LOS Delay LOS Delay
4 Mitigation - Widen Northstar Boulevard from 2 lanes to 4 lanes south of Braddock Road.
Overall Intersection (Signalized) C 34.4 C 35.0
Eastbound Approach C 33.5 D 37.6
Eastbound Left/Thru/Right C 33.5 D 37.6
Westbound Approach B 20.0 C 24.7
Westbound Left/Thru B 15.3 C 28.4
Westbound Right C 24.3 B 18.2
Northbound Approach D 43.7 D 36.2
Northbound Left C 22.7 C 27.2
Northbound Thru/Right D 46.5 D 38.0
Southbound Approach C 33.5 D 40.3
Southbound Left D 36.9 C 26.0
Southbound Thru/Right C 31.9 D 45.6
5 Braddock Rd & Summerall Dr/Supreme Dr
Overall Intersection (Signalized) C 32.7 D 37.4
Eastbound Approach B 19.1 B 17.3
Eastbound Left/Thru B 19.3 B 17.4
Eastbound Right B 12.0 B 10.1
Westbound Approach D 40.3 D 46.1
Westbound Left/Thru/Right D 40.3 D 46.1
Northbound Approach D 43.2 D 36.7
Northbound Left/Thru/Right D 43.2 D 36.7
Southbound Approach D 423 D 49.0
Southbound Left/Thru/Right D 42.3 D 49.0
6 John Mosby Hwy (US Rt. 50) & Lenah Rd/Lenah Farm Ln
Overall Intersection (Signalized) D 40.5 C 24.6
Eastbound Approach D 50.2 A 9.4
Eastbound Left/Thru/Right D 50.2 A 9.4
Westbound Approach B 11.5 C 27.5
Westbound Left B 12.4 B 11.3
Westbound Thru/Right B 11.4 C 30.9
Northbound Approach D 54.5 D 50.0
Northbound Left/Thru/Right D 54.5 D 50.0
Southbound Approach C 30.9 D 37.7
Southbound Left/Thru/Right C 30.9 D 37.7
7 Grassland Grove Drive Extended / Kirkpatrick Farms Driveway & Northstar Blvd Extended
Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach F 63.0 F 97.8
Eastbound Left/Thru/Right F 63.0 F 97.8
Westbound Approach A 10.0 B 115
Westbound Left/Thru/Right A 10.0 B 11.5
Northbound Approach N/A N/A N/A N/A
Northbound Left A 3.2 A 3.8
Southbound Approach N/A N/A N/A N/A
Southbound Left A 1.0 A 2.0
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No.

Intersection (Movement)

LOS

Delay

LOS

Delay

Mitigation - Install eastbound left turn bay, northbound left turn bay, southbound right turn bay;
Widen Northstar Boulevard from 2 lanes to 4 lanes north of Grassland Grove Drive

Overall Intersection (Unsignalized) N/A N/A N/A N/A
Eastbound Approach D 26.7 D 32.0
Eastbound Left D 32 E 38.3
Eastbound Thru/Right A 9.3 A 9.2
Westbound Approach A 9.6 B 10.7
Westbound Left/Thru/Right A 9.6 B 10.7
Northbound Approach N/A N/A N/A N/A
Northbound Left A 7.9 A 8.5
Southbound Approach N/A N/A N/A N/A
Southbound Left/Thru A 2.5 A 5.9
Roundabout analysis performed using Sidra 5.1
8 Grassland Grove Drive and Site Drive #1
Single-Lane Roundabout #1 A 6.3 A 6.0
Eastbound Approach A 5.2 A 6.5
Westbound Approach A 6.9 A 5.4
Southbound Approach A 6.0 A 4.5
9 Grassland Grove Drive and Site Drives #2 & #3
Single-Lane Roundabout #2 A 6.2 A 6.5
Eastbound Approach A 5.5 A 7.1
Westbound Approach A 6.9 A 6.2
Southbound Approach A 5.8 A 4.9
Northbound Approach A 6.0 A 5.4
10 Grassland Grove Drive and Site Drives #4 & #5
Single-Lane Roundabout #3 A 6.7 A 7.1
Eastbound Approach A 6.4 A 7.3
Westbound Approach A 6.0 A 7.8
Southbound Approach A 5.8 A 5.7
Northbound Approach A 7.8 A 5.7
11 Grassland Grove Drive and Site Drive #6
Single-Lane Roundabout #4 A 6.5 A 7.0
Eastbound Approach A 7.0 A 6.2
Westbound Approach A 5.1 A 7.9
Northbound Approach A 7.0 A 5.0

As previously mentioned, it is desirable to achieve a level of service (LOS) D or better per approach at each intersection.

Table 7 shows that the regional intersections operate at acceptable levels of service under future conditions with

development (2020), except for the following intersections:

Braddock Road and Northstar Boulevard (PM Peak)

Northstar Boulevard and Grassland Grove Drive/Kirkpatrick West Driveway (AM and PM Peak)
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As previously mentioned, Northstar Boulevard is planned to be widened from two lanes to four lanes from Braddock Road
to south of Grassland Grove Drive. South of Grassland Grove Drive, Northstar Boulevard will transition back into the existing
two-lane section of Lightridge Farm Drive. In addition, the following improvements are recommended under the future

conditions with development (2020) scenario:

=  Braddock Road and Northstar Boulevard

- The additional northbound lane along Northstar Boulevard will become a northbound left turn lane at
Braddock Road.

=  Northstar Boulevard and Grassland Grove Drive/Kirkpatrick West Driveway

- Add an eastbound left turn bay.
- Add a northbound left turn bay. (Please reference the turn lane warrant analysis section.)
- Add a southbound right turn bay. (Please reference the turn lane warrant analysis section.)

With the recommended improvements in place, all of the regional intersections and all of the site entrances and

roundabouts will operate at acceptable levels of service.
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Site Traffic Contribution

Site traffic contribution computations were performed for four of the regional study intersections. The results are shown in

Table 8.

Table 8: Site Traffic Contribution — Future Conditions with Development (2020)

Peak Hour Volumes (2020) Site Volume
Peak Total Intersection Percent
Intersection Hour Site Volume Volume Contribution
(1) Braddock Rd. and Grassland Grove Dr./Trailhead AM 264 1285 20.5%
Dr. PM 316 1158 . 27.3%
0,
(2) Braddock Rd. and Northstar Blvd. AM 333 1867 17.8%
PM 398 2156 ] 18.5%
AM 108 1669 6.59
(3) Braddock Rd. and Summerall Dr./Supreme Dr. %
PM 130 1672 _ 7.8%
AM 104 2054 5.19
(4) Route 50 and Lenah Rd. %
PM 124 2300 5.4%

The table above reveals the following:
=  The proposed development contributes approximately 17-27% to intersections in close vicinity to the site — (1) &
(2)
=  The proposed development contributes approximately 5-8% to regional intersections — (3) & (4)

= Hence, the impact from the proposed development is minimal on the local and regional roadway network.

The results of the intersection capacity analyses and the recommended improvements for future conditions with

development (2020) are shown graphically in Figure 16.
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QUEUING ANALYSIS

Queuing analyses were performed at the study intersections as requested at the scoping meeting. Queuing analyses were

performed using Synchro version 7 based on the Highway Capacity Manual (HCM 2000) data and methodology for the

existing conditions (2012), future conditions without development (2020), and future conditions with development (2020).
The queuing analysis for the proposed roundabouts in the future conditions with development (2020) were analyzed using
Sidra version 5.1. The 95% and 50% queue results for the signalized intersections and the 95% queue results for the
unsignalized intersections are presented in Table 9 through Table 11. The queue results are expressed in feet and the

detailed analysis worksheets are included in Appendix I.

Table 9: Existing Conditions (2012) Queuing

Bay/Link AM Peak PM Peak
No. Intersection (Movement) Length 50th 95th 50th 95th
(feet) Queue Queue Queue Queue
1 Braddock Rd & New Rd/Lenah Rd
Overall Intersection (Unsignalized)
Eastbound Left/Thru/Right - N/A 1 N/A 0
Westbound Left/Thru/Right - N/A 0 N/A 1
Northbound Left/Thru/Right - N/A 5 N/A 3
Southbound Left/Thru/Right - N/A 2 N/A 4
2 Braddock Rd & Grassland Grove Dr/ Trailhead Dr
Overall Intersection (Unsignalized)
Eastbound Left 200 N/A 0 N/A 0
Eastbound Thru - N/A 0 N/A 0
Eastbound Right 200 N/A 0 N/A 0
Westbound Left 200 N/A 0 N/A 0
Westbound Thru - N/A 0 N/A 0
Westbound Right 200 N/A 0 N/A 0
Northbound Left 250 N/A 3 N/A 1
Northbound Thru/Right - N/A 0 N/A 1
Southbound Left 150 N/A 1 N/A 0
Southbound Thru/Right - N/A 1 N/A 1
3 Braddock Rd & Lightridge Farm Rd
Overall Intersection (Unsignalized)
Eastbound Thru/Right - N/A 0 N/A 0
Westbound Left 150 N/A 1 N/A 1
Westbound Thru - N/A 0 N/A 0
Northbound Left/Right - N/A 4 N/A 2
4 Braddock Rd & Northstar Blvd
Overall Intersection (Unsignalized)
Eastbound Left/Thru - N/A 1 N/A 1
Westbound Thru - N/A 0 N/A 0
Westbound Right 200 N/A 0 N/A 0
Southbound Left 375 N/A 4 N/A 9
Southbound Right - N/A 2 N/A 2
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Bay/Link AM Peak PM Peak
No. Intersection (Movement) Length 50th 95th 50th 95th
(feet) Queue Queue Queue Queue
5 Braddock Rd & Summerall Dr/Supreme Dr
Overall Intersection (Unsignalized)
Eastbound Left/Thru - N/A 4 N/A 2
Eastbound Right 200 N/A 0 N/A 0
Westbound Left/Thru/Right - N/A 13 N/A 8
Northbound Left/Thru/Right - N/A 447 N/A 45
Southbound Left/Thru/Right - N/A 490 N/A 120
6 John Mosby Hwy (US Rt. 50) & Lenah Rd/Lenah Farm Ln
Overall Intersection (Unsignalized)
Eastbound Left/Thru/Right - N/A 0 N/A 0
Westbound Left/Thru/Right - N/A 5 N/A 9
Northbound Left/Thru/Right - N/A 143 N/A 24
Southbound Left/Thru/Right - N/A 4 N/A 12

As shown in Table 9, no intersections have movements where the peak hour queue length exceeds turn bay storage in the

existing conditions.
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Table 10: Future Conditions without Development (2020) Queuing

Bay/Link AM Peak PM Peak
No. Intersection (Movement) Length 50th 95th 50th 95th
(feet) Queue Queue Queue Queue
1 Braddock Rd & New Rd/Lenah Rd
Overall Intersection (Unsignalized)
Eastbound Left/Thru/Right - N/A 1 N/A
Westbound Left/Thru/Right - N/A 2 N/A
Northbound Left/Thru/Right - N/A 9 N/A 10
Southbound Left/Thru/Right - N/A 10 N/A 7
2 Braddock Rd & Grassland Grove Dr/ Trailhead Dr
Overall Intersection (Unsignalized)
Eastbound Left 200 N/A 1 N/A 2
Eastbound Thru - N/A 0 N/A 0
Eastbound Right 200 N/A 0 N/A 0
Westbound Left 200 N/A 1 N/A 2
Westbound Thru - N/A 0 N/A 0
Westbound Right 200 N/A 0 N/A 0
Northbound Left 250 N/A 17 N/A 6
Northbound Thru/Right - N/A 25 N/A 13
Southbound Left 150 N/A 100 N/A 33
Southbound Thru/Right - N/A 20 N/A 15
3 Braddock Rd & Lightridge Farm Rd
Overall Intersection (Unsignalized)
Eastbound Thru/Right - N/A 0 N/A 0
Westbound Left 150 N/A 0 N/A 0
Westbound Thru - N/A 0 N/A 0
Northbound Left/Right - N/A 1 N/A 1
4 Braddock Rd & Northstar Blvd
Overall Intersection (Unsignalized)
Eastbound Left/Thru/Right - N/A 18 N/A 9
Westbound Left/Thru - N/A 3 N/A 9
Westbound Right 200 N/A 0 N/A 0
Northbound Left/Thru/Right - N/A 812 *
Southbound Left 375 N/A * N/A *
Southbound Right - N/A 200 ] N/A 600
4 Mitigation - Install traffic signal
Overall Intersection (Signalized)
Eastbound Left/Thru/Right - 272 408 175 278
Westbound Left/Thru - 76 m105 117 m177
Westbound Right 200 16 m50 0 m9
Northbound Left/Thru/Right - 223 329 255 379
Southbound Left 375 84 133 97 149
Southbound Thru/Right - 121 193 204 296
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Bay/Link AM Peak PM Peak
No. Intersection (Movement) Length 50th 95th 50th 95th
(feet) Queue Queue Queue Queue
5 Braddock Rd & Summerall Dr/Supreme Dr
Overall Intersection (Unsignalized)
Eastbound Left/Thru - N/A 8 N/A 5
Eastbound Right 200 N/A 0 N/A 0
Westbound Left/Thru/Right - N/A 14 N/A 13
Northbound Left/Thru/Right - N/A 649 N/A 250
Southbound Left/Thru/Right - N/A * N/A 620
5 Mitigation - Install traffic control signal
Overall Intersection (Signalized)
Eastbound Left/Thru - 211 317 266 371
Eastbound Right 200 0 m5 1 m3
Westbound Left/Thru/Right - 262 455 436 #781
Northbound Left/Thru/Right - 195 306 54 114
Southbound Left/Thru/Right - 114 192 163 258
6 John Mosby Hwy (US Rt. 50) & Lenah Rd/Lenah Farm Ln
Overall Intersection (Unsignalized)
Eastbound Left/Thru/Right - N/A 0 N/A 0
Westbound Left/Thru/Right - N/A 9 N/A 24
Northbound Left/Thru/Right - N/A 739 N/A *
Southbound Left/Thru/Right - N/A * N/A 16
6 Mitigation - Install traffic signal; Add westbound left turn bay
Overall Intersection (Signalized)
Eastbound Left/Thru/Right - ~863 #1236 193 273
Westbound Left 250 18 43 62 112
Westbound Thru/Right - 184 257 789 #1255
Northbound Left/Thru/Right - 152 256 68 141
Southbound Left/Thru/Right - 1 9 2 12
7 Kirkpatrick Farms Driveway & Northstar Blvd Extended
Overall Intersection (Unsignalized)
Westbound Left/Right N/A 6 N/A 9
Northbound Thru/Right N/A 0 N/A 0
Southbound Left/Thru N/A 2 N/A 6

m- Volume for the 95th percentile queue is metered by the upstream signal.
#- 95th percentile volume exceeds capacity; queue may be longer. Queue shown is maximum after two

cycles.

As shown in Table 10, with the recommended improvements in place no intersections have movements where the peak

hour queue length exceeds turn bay storage during the future conditions without development (2020).
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Table 11: Future Conditions with Development (2020) Queuing

Bay/Link AM Peak PM Peak
No. Intersection (Movement) Length 50th 95th 50th 95th
(feet) Queue Queue Queue Queue
1 Braddock Rd & New Rd/Lenah Rd
Overall Intersection (Unsignalized)
Eastbound Left/Thru/Right - N/A 1 N/A 1
Westbound Left/Thru/Right - N/A 5 N/A 4
Northbound Left/Thru/Right - N/A 11 N/A 16
Southbound Left/Thru/Right - N/A 13 N/A 8
2 Braddock Rd & Grassland Grove Dr/ Trailhead Dr
Overall Intersection (Unsignalized)
Eastbound Left 200 N/A 1 N/A 2
Eastbound Thru - N/A 0 N/A 0
Eastbound Right 200 N/A 0 N/A 0
Westbound Left 200 N/A 2 N/A 5
Westbound Thru - N/A 0 N/A 0
Westbound Right 200 N/A 0 N/A 0
Northbound Left 250 N/A 52 N/A 28
Northbound Thru/Right - N/A 73 N/A 37
Southbound Left 150 N/A 250 N/A 73
Southbound Thru/Right - N/A 30 N/A 51
2 Mitigation - Install traffic control signal
Overall Intersection (Signalized)
Eastbound Left 200 7 23 8 25
Eastbound Thru - 75 151 48 101
Eastbound Right 200 0 34 0 32
Westbound Left 200 16 m36 25 m46
Westbound Thru - 102 207 56 m87
Westbound Right 200 8 49 19 m34
Northbound Left 250 77 103 44 74
Northbound Thru/Right - 175 249 89 150
Southbound Left 150 136 168 95 137
Southbound Thru/Right - 83 124 117 177
3 Braddock Rd & Lightridge Farm Rd
Overall Intersection (Unsignalized)
Eastbound Thru/Right - N/A 0 N/A 0
Westbound Left 150 N/A 0 N/A 0
Westbound Thru - N/A 0 N/A 0
Northbound Left/Right - N/A 1 N/A 1
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Bay/Link AM Peak PM Peak
No. Intersection (Movement) Length 50th 95th 50th 95th
(feet) Queue Queue Queue Queue
4 Braddock Rd & Northstar Blvd
Overall Intersection (Signalized)
Eastbound Left/Thru/Right - 337 #547 240 #429
Westbound Left/Thru - 95 m112 213 m246
Westbound Right 200 20 m34 3 m6
Northbound Left/Thru/Right - 434 #670 ~502 #723
Southbound Left 375 84 #135 98 150
Southbound Thru/Right - 163 248 333 469
4 Mitigation - Widen Northstar Boulevard from 2 lanes to 4 lanes south of Braddock Road.
Overall Intersection (Signalized)
Eastbound Left/Thru/Right - 312 #542 240 #419
Westbound Left/Thru - 71 m83 237 m273
Westbound Right 200 17 m21 11 m16
Northbound Left - 29 57 37 68
Northbound Thru/Right - 379 #581 297 429
Southbound Left 375 84 #187 98 152
Southbound Thru/Right - 205 319 418 #630
5 Braddock Rd & Summerall Dr/Supreme Dr
Overall Intersection (Signalized)
Eastbound Left/Thru - 302 m438 293 m372
Eastbound Right 200 1 m4 1 m2
Westbound Left/Thru/Right - 331 #607 572 #912
Northbound Left/Thru/Right - 198 311 55 116
Southbound Left/Thru/Right - 120 201 181 285
6 John Mosby Hwy (US Rt. 50) & Lenah Rd/Lenah Farm Ln
Overall Intersection (Signalized)
Eastbound Left/Thru/Right - ~932 #1260 212 300
Westbound Left 250 23 53 83 153
Westbound Thru/Right - 184 257 789 #1255
Northbound Left/Thru/Right - 237 #406 117 208
Southbound Left/Thru/Right - 1 9 2 12
Grassland Grove Drive Extended/Kirkpatrick West Drive & Northstar Blvd
7 Extended
Overall Intersection (Unsignalized)
Eastbound Left/Thru/Right N/A 299 N/A 250
Westbound Left/Thru/Right N/A 7 N/A 13
Northbound Left/Thru/Right N/A 4 N/A 6
Southbound Left/Thru/Right N/A 2 N/A 6
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No. Intersection (Movement) 50th 95th 50th 95th
Queue Queue Queue Queue
7 Mitigation - Install eastbound left turn bay, northbound left turn bay, southbound right turn lane; Widen
Northstar Boulevard from 2 lanes to 4 lanes north of Grassland Grove Drive
Overall Intersection (Unsignalized)
Eastbound Left N/A 153 N/A 114
Eastbound Thru/Right N/A 9 N/A 5
Westbound Left/Thru/Right N/A 6 N/A 11
Northbound Left N/A 4 N/A 6
Northbound Thru/Right N/A 4 N/A 6
Southbound Left/Thru N/A 2 N/A 6
Southbound Right N/A 0 N/A 0
8  Grassland Grove and Site Drive #1
Single-Lane Roundabout
Eastbound Approach N/A 18 N/A 38
Westbound Approach N/A 44 N/A 23
Southbound Approach N/A 12 N/A 5
9 Grassland Grove and Site Drives #2 & #3
Single-Lane Roundabout
Eastbound Approach N/A 22 N/A 40
Westbound Approach N/A 37 N/A 30
Northbound Approach N/A 16 N/A 9
Southbound Approach N/A 9 N/A 4
10 Grassland Grove and Site Drives #4 & #5
Single-Lane Roundabout
Eastbound Approach N/A 30 N/A 35
Westbound Approach N/A 22 N/A 47
Northbound Approach N/A 33 N/A 16
Southbound Approach N/A 11 N/A 7
11  Grassland Grove and Site Drive #6
Single-Lane Roundabout
Eastbound Approach N/A 44 N/A 28
Westbound Approach N/A 17 N/A 58
Northbound Approach N/A 20 N/A 9

m- Volume for the 95th percentile queue is metered by the upstream signal.
#- 95th percentile volume exceeds capacity; queue may be longer. Queue shown is maximum after two

cycles.

As shown in Table 11, with the recommended improvements in place, there are no intersections that have movements

where the peak hour queue length exceeds turn bay storage length during the future conditions with development (2020).
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TURN LANE WARRANTS

Turn lane warrant analyses were performed at the proposed site entrance along Northstar Boulevard extended. The VDOT
Road Design Manual, Appendix F was referenced to determine if left turn lanes and/or right turn lanes are warranted at the

site entrance. A summary of the turn lane warrant analysis is provided in the table below.

Table 12: Turn Lane Warrant Analysis

Turn Lane
Intersection Turn Lane Warrant Met?
Left YES
Northstar Boulevard at Grassland Grove Drive €
Right YES

As shown in Table 12, a left turn lane and a right turn lane is warranted at the site entrance along the Northstar Boulevard
extension. Therefore, a left turn lane is recommended along Northstar Boulevard at Grassland Grove Drive and a right turn

lane is recommended along southbound Northstar Boulevard at Grassland Grove Drive.
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CONCLUSIONS

This report presents the findings of a traffic impact analysis for the proposed Greens South at Willowsford to be located in

Loudoun County, Virginia. The analysis presented in this report in this report supports the following major conclusions:

=  Existing (2012) Conditions:

o The following intersections operate at unacceptable levels of service under existing conditions:

- Braddock Road and Summerall Drive/Supreme Drive (AM and PM Peak Hour)
- John Mosby Highway (US Route 59) and Lenah Road/Lenah Farm Lane (AM and PM Peak Hour)

=  Future Conditions without Development (2020):

0 The following planned transportation improvements in the vicinity of the site were assumed to be in place by
2020:

- Trailhead Drive Extension: As part of the Grove at Willowsford development, Trailhead Drive is planned
to be extended from its current termination just north of Braddock Road to Lenah Road. This extension is
included in Loudoun County’s Countywide Transportation Plan (CTP) and is labeled as Lenah Loop Road. It is

planned to have a two-lane undivided section and is anticipated to be complete by 2020.

- Northstar Boulevard Extension: As part of the Kirkpatrick West development (ZMAP 2002-0001),
Northstar Boulevard (SR 659 Relocated) is planned to be extended as a two-lane undivided road from
Braddock Road to the southern site entrance of Kirkpatrick West. South of the site driveway, Northstar

Boulevard will transition back into the existing Lightridge Farm Drive section.

0 The traffic generated by the following approved background developments were incorporated:
- Greenfield Crossing
- Stone Ridge
- Seven Hills
- Elementary School along Goshen (LCPS)
- The Grove at Willowsford
- CD Smith
- Kirkpatrick West
- Marrwood
- Westport
- By-right residential at the Greens at Willowsford Site
- Elementary School on Willowsford Site

o In addition to the background developments that were incorporated, an inherent growth rate of 1% on US

Route 50 was applied to the existing volumes to evaluate future without development (2020) traffic volumes.
o The following intersections have movements with unacceptable levels of service:

- Braddock Road and Northstar Boulevard (AM and PM Peak Hour)
- Braddock Road and Summerall Drive/Supreme Drive (AM and PM Peak Hour)
- John Mosby Highway (Route 50) and Lenah Road/Lenah Farm Lane (AM and PM Peak Hour)
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0 The following mitigation measures are recommended under the future without development scenario:

- Install a traffic signal at the intersection of Braddock Road and Northstar Boulevard
- Install a traffic signal at the intersection of Braddock Road and Summerall Drive/Supreme Drive

- Install a traffic signal and install a westbound left turn bay at the intersection of John Mosby Highway
(Route 50) and Lenah Road/Lenah Farm Road.

0 With the recommended improvements in place, all of the intersections operate at acceptable levels of service

under future conditions without development (2020).

=  Future Conditions with Development (2020):

0 The proposed plan calls for a rezoning on the property to accommodate 802 single-family detached residential

units. The construction of the proposed development is anticipated to be complete by 2020.

0 The proposed development will generate approximately 572 trips during weekday morning peak period, 685

trips during weekday afternoon peak period and 7,131 trips during an entire weekday.
0 The following improvements are proposed under the future conditions with development (2020) scenario:

- Northstar Boulevard widened from a two-lane to a four-lane divided roadway from Braddock Road (Route

620) to just south of Grassland Grove Drive.

- Grassland Grove extended as a two-lane undivided road between just south of Braddock Road (Route

705) to the Northstar Boulevard extension.
0 The following mitigation measures are recommended under the future conditions with development scenario:

- Braddock Road and Trailhead Drive/Grassland Grove Drive:
= |nstall a traffic signal.
- Northstar Boulevard and Grassland Grove Drive/Kirkpatrick West Driveway:
=  Add an eastbound left turn bay.
=  Add a northbound left turn bay.
=  Add a southbound right turn bay.

0 With the recommended improvements in place, all of the regional intersections and site entrances operate at

acceptable levels of service under the future conditions with development (2020).
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