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1. INTRODUCTION AND SUMMARY 

1.1.     Purpose and Study Objectives 

This report summarizes the findings of the revised traffic impact analysis that was 

prepared for the proposed Catoctin Creek Towne Center development in the Town 

of Purcellville, Virginia.  The original study was submitted in December, 2012 

(under the project name “Catoctin Creek Apartments”) in conjunction with a 

Comprehensive Plan Amendment and Zoning Map Amendment.  Since the time of 

the original submittal, the project has expanded in both size and land uses which 

necessitated a revised traffic impact analysis.  In addition, VDOT issued comments 

on the original traffic analysis on March 7, 2013.  VDOT’s comments and concerns 

have been addressed with this revised analysis.  The purpose of this study is to 

determine the impact to the surrounding roadway network caused by the traffic 

generated by the proposed development. 

 

1.2.   Executive Summary 

The subject property is generally located south of Hirst Road, northwest of Maple 

Avenue, and north of Skyline Drive in the Town of Purcellville, Virginia.  The 

approximately 32.4 acre site is currently zoned Local Service Industrial (CM-1) and 

Office Commercial (C1) with a portion of the site in the Floodplain District.  The 

Applicant, Catoctin Creek Apts., L.P., is applying for a Comprehensive Plan 

Amendment for the entire 32.4 acre site and proposes residential multi-family and, 

to enable a commercial development, mixed use commercial land use designations 

for the site.  The Applicant is also applying for a Zoning Map Amendment to rezone 

13.7 acres of the site (western portion) to Planned Development Housing (PDH-15) 

and to rezone the remaining 18.7 acres to Mixed Commercial (MC).  The PDH-15 

portion of the site would be developed with 176 multi-family residential units while 

the MC portion would be developed with commercial recreation uses. 
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The scope of the original study was developed in consultation with Virginia 

Department of Transportation (VDOT) and Town of Purcellville staff at a scoping 

meeting on October 2, 2012.  A copy of the signed scoping documents is included 

in Appendix A.  With the expansion of the site to include commercial and 

recreational uses, the project meets VDOT Chapter 527 thresholds with more than 

5,000 trips per day.  As such, the scope of the study was expanded to include the 

Berlin Turnpike (Route 287)/VA Route 7 Bypass Eastbound Ramp intersection. 

 

The Applicant is proposing to develop the western portion of the site with 

approximately 176 multi-family residential dwelling units and the eastern portion of 

the site with commercial recreation uses.  For purposes of this study, the 

commercial recreation uses were assumed as follows: 

- Outdoor recreation (6.75 acres) to include miniature golf, bumper boats, go 

karts, and batting cages 

- Indoor recreation (approximately 36,300 S.F.) to include bowling, laser tag, 

arcade, and a restaurant and sports bar. 

- Outdoor special event space 

 

For purposes of this analysis, development of the site was assumed to occur by 

2014.  When complete, it is estimated that on an average weekday, the 

development would generate approximately 90 new trips during the AM peak hour 

(18 in and 72 out), 606 new trips during the PM peak hour (394 in and 212 out), 

and 8,896 new daily trips over a 24-hour period.   

 

The Institute of Transportation Engineer’s (ITE) has limited data for commercial 

recreation uses (one data point) and therefore the trip generation was estimated 

based on individual land use data within ITE and information provided by the future 

operator of the facility.  The resulting trip generation analysis represents worst case 

traffic scenarios for typical weekday operation.  The conservative trip generation 

estimate for the commercial recreation is approximately three to eight times the trip 

generation numbers calculated from the limited ITE commercial recreation data. 
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Access to the site is proposed via a full movement entrance off of Hirst Road into 

the residential area and an internal public road that would connect the 

commercial/recreation portion of the site to both Hirst Road and Maple Avenue.  At 

this time, no vehicular connection between the residential and commercial portion 

is proposed. 

 

Based on the scoping agreement shown in Appendix A and Chapter 527 

guidelines, it was determined that the study area should include the following 

intersections: 

 

1. Hirst Road (VA Route F962)/21st Street North (VA Route 690) 

2. Hirst Road (VA Route F962)/Hatcher Avenue (VA Route 611) 

3. Hirst Road (VA Route F962)/Site Entrance #1 (Residential) 

4. Hirst Road (VA Route F962)/Maple Avenue (VA Route 722) 

5. Hirst Road (VA Route F962)/Berlin Turnpike (VA Route 287) 

6. Main Street (VA Route 7 Business)/Hatcher Avenue (VA Route 611) 

7. Main Street (VA Route 7 Business)/Maple Avenue (VA Route 722) 

8. Hirst Road (VA Route F962)/Site Entrance #2 (Commercial) 

9. Maple Avenue (VA Route 722)/Site Entrance #3 (Commercial) 

10. Berlin Turnpike (VA Route 287)/VA Route 7 Bypass Eastbound ramps 

 

As part of the proposed development, the Applicant has proffered the 

improvements which are listed below and shown on Figures EX-1 and EX-2: 

- At the Hirst Road/Berlin Turnpike intersection: 

o Convert the southbound right turn lane on Berlin Turnpike into a free 

flow lane and add a westbound receiving lane (± 380 feet) on Hirst 

Road 

o Add an eastbound shared left-right turn lane (± 700 feet) on Hirst 

Road and establish the existing lane as a dedicated left turn lane 

o Add a second northbound through lane (±500 feet) on Berlin 

Turnpike that would extend through the intersection and connect to 
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the northbound right turn lane at the Berlin Turnpike/VA Route 7 

Bypass Eastbound ramp intersection 

o Modify the existing traffic signal to accommodate the improvements 

- Turn lanes at all site entrances as warranted by the Town and VDOT.  The 

warranted turn lanes would include: 

o Westbound left turn lane with 200 feet of storage and an eastbound 

right turn taper at the Hirst Road/Site Entrance #1 (Residential) 

intersection 

o Westbound left turn lane with 200 feet of storage and an eastbound 

right turn lane with 200 feet of storage at the Hirst Road/Site 

Entrance #2 (Commercial) intersection 

o Southbound right turn taper at the Maple Avenue/Site Entrance #3 

(Commercial) intersection 

 

The analysis indicates that without the buildout of the Catoctin Creek Towne 

Center development, traffic conditions would necessitate multiple improvements to 

the study intersections under existing conditions and in 2014 and 2020.  The Hirst 

Road/Berlin Turnpike currently operates at an LOS F in the AM peak hour with an 

average overall delay of 132.2 seconds per vehicle. 

 

The buildout of the proposed development would not require any additional 

improvements at offsite intersections beyond those already required under existing 

or background (without site) conditions.  With the improvements being proffered by 

the site, the Hirst Road/Berlin Turnpike intersection would operate at an LOS C in 

the AM peak hour with an average overall delay of 23.5 seconds per vehicle.  It is 

noted that the proffered improvements are consistent with the recommendations of 

the Route 7/Route 287 Interchange Study completed by HNTB (for VDOT) in 2012. 

 

The potential special events (concerts, festivals, etc.) held on the site would be 

irregular in occurrence and therefore were not included in the typical weekday 

operations analyzed in this study.  The Applicant will provide a Traffic Management 

Plan for special events at a later date. 
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2. BACKGROUND INFORMATION 

The development is generally located south of Hirst Road, northwest of Maple 

Avenue, and north of Skyline Drive in the Town of Purcellville, Virginia as shown on 

Figure 1.  The approximately 32.4 acre site is currently zoned Local Service 

Industrial (CM-1) and Office Commercial (C1) with a portion of the site in the 

Floodplain District.  The Applicant, Catoctin Creek Apts., L.P., is applying for a 

Comprehensive Plan Amendment for the entire 32.4 acre site and proposes 

residential multi-family and, to enable a commercial development, mixed use 

commercial land use designations for the site.  The Applicant is also applying for a 

Zoning Map Amendment to rezone 13.7 acres of the site (western portion) to 

Planned Development Housing (PDH-15) and to rezone the remaining 18.7 acres 

to Mixed Commercial (MC).  The PDH-15 portion of the site would be developed 

with 176 multi-family residential units while the MC portion would be developed 

with commercial recreation uses. 

 

Refer to Figure 2 for a map of the subject parcel including the current zoning and 

Figure 3 for the Concept Development Plan.   

 

2.1.   Existing Land Uses and Zoning 

The subject parcel is bordered by a single family residential development to the 

southwest, Loudoun Valley High School to the south (across Maple Avenue), the 

Purcellville Volunteer Fire Station to the east (across Maple Avenue) and Hirst 

Road and VA Route 7 Bypass to the north.   

 

The land surrounding the site is predominantly zoned Transitional (X), Institutional 

and Public Use (IP), Office Commercial (C-1), and Duplex Residential (R-3).  Refer 

to Figure 4 for the existing zoning in the study area. 

 

    

 



Figure 1

Site Location Map
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2.2.  Proposed Land Uses and Zoning 

The Applicant is applying for a Comprehensive Plan Amendment for the entire 32.4 

acre site and proposes residential multi-family and mixed use commercial land use 

designations for the site.  The Applicant is also applying for a Zoning Map 

Amendment to rezone 13.7 acres of the site (western portion) to Planned 

Development Housing (PDH-15) and to rezone the remaining 18.7 acres to Mixed 

Commercial (MC).  The proposed zoning is shown on Figure 5. 

 

2.3.  Existing Roadway Network 

Regional access to the site would be provided via VA Route 7 Bypass, Berlin 

Turnpike (VA Route 287) and Main Street (VA Route 7 Business).  Local access 

would be provided via Hirst Road (VA Route F962), Maple Avenue (VA Route 722), 

Hatcher Avenue (VA Route 611), and 21st Street North (VA Route 690).   

 

Berlin Turnpike (VA Route 287) is a two lane undivided urban minor arterial 

roadway (VDOT Classification) with a posted speed limit of 45 mph that connects 

Main Street (VA Route 7 Business) to the south with VA Route 7 Bypass and 

Charles Town Pike (VA Route 9) to the north.  According to the most recent VDOT 

data (2012), Berlin Turnpike carries approximately 5,600 vehicles per day in the 

vicinity of the site.  Turn lanes are provided at some intersections and the 

intersection with Hirst Road is signalized.   For purposes of this analysis, Berlin 

Turnpike was assumed to run north/south through the study area. 

 

Main Street (VA Route 7 Business) is a variable two to three lane undivided urban 

minor arterial roadway (VDOT Classification) with a posted speed limit of 25 mph.  

Main Street connects Berlin Turnpike to the east with VA Route 7 Bypass to the 

west and provides east/west access through the Town of Purcellville.  According to 

the most recent VDOT data (2012), Main Street carries approximately 9,900 

vehicles per day in the vicinity of the site.  Turn lanes are provided at some 

intersections and the intersections with Maple Avenue and Hatcher Avenue are  
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signalized.   Sidewalks are provided along both sides of the street for the majority 

of the length of Main Street.  For purposes of this analysis, Main Street was 

assumed to run east/west through the study area. 

 

Hirst Road (Route F962) is a two lane undivided local roadway (VDOT 

Classification) that serves as a frontage road along VA Route 7 Bypass.  Hirst 

Road has a posted speed limit of 45 miles per hour and connects Berlin Turnpike 

to the east with 21st Street North to the west.  VDOT does not have any historic 

traffic data for Hirst Road.  The Washington and Old Dominion Trail (W&OD), 

which is a multi-use paved recreational trail described in section 2.4 below, crosses 

Hirst Road approximately 900 feet west of the intersection with Berlin Turnpike.  

For purposes of this analysis, Hirst Road was assumed to run east/west through 

the study area. 

 

Maple Avenue (VA Route 722) is a variable two to three lane undivided local 

roadway (VDOT Classification) with a posted speed limit of 25 mph.  Maple Avenue 

connects Hirst Road to the north with Main Street to the south before becoming 

Lincoln Road.  Turn lanes are provided at some intersections and the intersection 

with Main Street is signalized.  Maple Avenue provides access to Loudoun Valley 

High School and the W&OD trail crosses Maple Avenue approximately 1,100 feet 

south of the intersection with Hirst Road.  A combination sidewalk/trail is provided 

along the east side of Maple Avenue from Main Street to Hirst Road.  According to 

the most recent VDOT data (2012), Maple Avenue carries approximately 4,900 

vehicles per day south of Loudoun Valley High School and 1,200 vehicles per day 

north of the school.  For purposes of this analysis, Maple Avenue was assumed to 

run north/south through the study area. 

 

Hatcher Avenue (VA Route 611) is a two lane undivided urban collector roadway 

(VDOT Classification) with a posted speed limit of 25 mph.  Hatcher Avenue 

connects Main Street to the south with Hirst Road to the north before becoming 

Purcellville Road and continuing on to VA Route 9.  Turn lanes are provided at 

some intersections and the intersection with Main Street is signalized.  The W&OD 
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trail crosses Hatcher Avenue approximately 650 feet north of the intersection with 

Main Street.  Sidewalks are provided along one or both sides of Hatcher Avenue 

for the majority of the roadway length within the Town.  According to the most 

recent VDOT data (2012), Hatcher Avenue carries approximately 5,200 vehicles 

per day in the vicinity of the site.  For purposes of this analysis, Hatcher Avenue 

was assumed to run north/south through the study area. 

 

21st Street North (VA Route 690) is a two lane undivided urban minor arterial 

collector roadway (VDOT Classification) with a posted speed limit of 25 mph.  21st 

Street North connects Main Street to the south with Hirst Road to the north before 

becoming Hillsboro Road and continuing on to VA Route 9.  Turn lanes are 

provided at some intersections and the intersection with Main Street is signalized.  

The W&OD trail terminates at 21st Street North approximately 800 feet north of the 

intersection with Main Street.  Sidewalks are provided along one or both sides of 

21st Street North from Main Street to the intersection with the W&OD Trail.  

According to the most recent VDOT data (2012), 21st Street North carries 

approximately 2,300 vehicles per day in the vicinity of the site.  For purposes of this 

analysis, 21st Street North was assumed to run north/south through the study area. 

 

Existing lane configurations (number of traffic lanes on the intersection 

approaches), storage lane lengths, and other intersection and roadway information 

within the study area were collected through field reconnaissance and are shown 

on Figure 6. 
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2.4.   Other Modes of Transportation 

This study also reviews the potential for walking, bicycling, and transit trips to and 

from the area. 

 

Sidewalks – There are sidewalks along at least one side of Main Street, Maple 

Avenue, Hatcher Avenue, and 21st Street North in the vicinity of the site.  There are 

no sidewalks along Berlin Turnpike or Hirst Road.  The 2009 Townwide 

Transportation Plan calls for future sidewalks along 21st North from the W&OD trail 

north to Hirst Road and along Maple Avenue from the high school north to Hirst 

Road. 

 

On-Street Bicycling Facilities – Currently, there are no bicycling facilities on any of 

the roadways in the vicinity of the site and the 2009 Townwide Transportation Plan 

does not call for any future on-street facilities on the study roadways. 

 

Washington and Old Dominion Trail (W&OD Trail) – the W&OD trail is a paved, 

two-lane, shared use path that originates in Purcellville near the intersection of 21st 

Street North and 23rd Street North.  The path generally follows the east-west 

alignment of VA Route 7 in Loudoun County and travels 45 miles from Purcellville 

east to Arlington County.  The trail is frequently used both for recreation and 

commuting purposes.  The W&OD Trail has at-grade crossings of Hatcher Avenue, 

Maple Avenue, and Hirst Road and connects to the sidewalk network at Hatcher 

Avenue, 21st Street North, and Maple Avenue. 

 

While it is possible that trips to/from the site could be made via walking or biking, in 

order to be conservative, no trip reduction was applied for walking or biking in this 

study. 

 

Transit Facilities – The Town of Purcellville is served by two separate bus services 

that offer local and regional routes.  The Virginia Regional Transit (VRT) operates 

service from several stops within Purcellville to the Loudoun County Government 
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Center in Leesburg which serves as a hub for other bus routes.  The closest stop to 

the site is located at the Giant Grocery Store (1000 East Main Street) which is 

approximately 1.25 miles from the site via the W&OD Trail and sidewalks on Maple 

Avenue and Main Street. 

 

The Loudoun County Transit Commuter bus offers service from Purcellville to 

various destinations (Rosslyn, Crystal City, The Pentagon, Washington, D.C.) in 

the Washington D.C. area.  The Purcellville stop is located at St. Andrew 

Presbyterian Church (711 West Main Street) which is approximately 1.75 miles 

from the site via the W&OD Trail, 21st North, and Main Street.  A significant portion 

of the Main Street portion does not have sidewalks. 

 

Given the distance from the transit stops to the site, it is unlikely that a significant 

portion of trips would be made exclusively via transit.  Therefore, no reduction for 

transit trips was taken in this study. 

 

2.5.   Future Roadway Network and Improvements 

At the time of this analysis, there are no known committed or funded improvements 

to any of the study intersections. 

 

On a more regional basis, the Southern Collector Roadway was completed in 

summer 2013 (after the existing traffic counts were conducted).  The road connects 

William T. Druham Boulevard to Berlin Turnpike and form the fourth leg of the 

roundabout at the Berlin Turnpike/Main Street intersection.  This improvement is 

expected to divert some of the existing traffic along Main Street.   

 

The analysis indicates that without the buildout of the Catoctin Creek Towne 

Center development, traffic conditions would necessitate multiple improvements to 

the study intersections in 2014 and 2020.  These improvements include the 

following: 
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In 2014: 

- Separate westbound left turn lane at the Hirst Road/Hatcher Avenue 

intersection. 

- Separate eastbound left turn lane at the Hirst Road/Berlin Turnpike 

intersection with associated traffic signal modifications.  Although the need 

for this improvement occurs without development of the site, the Applicant 

has proffered multiple improvements at this intersection as described below. 

- Separate southbound left and eastbound left turn lanes at the Berlin 

Turnpike/Route 7 Bypass Eastbound Ramps intersection. 

 

In 2020 (in addition to the 2014 improvements noted above): 

- Separate westbound left turn lane at the Hirst Road/21St Street North 

intersection 

- As recommended in the Route 7 Bypass and Route 287 Interchange Study, 

a free-flow southbound right turn lane, second northbound through lane, 

and conversion of the eastbound right turn lane to a shared left-right at the 

Hirst Road/Berlin Turnpike Intersection.  Although the need for these 

improvements occurs without development of the site, the Applicant has 

proffered to make multiple improvements at this intersection as described 

below. 

 

These improvements are necessitated by the existing traffic, assumed 2.0%/year 

background traffic growth rate and the other approved developments in the study 

area.  These improvements would be required regardless of the development of 

the Catoctin Creek Towne Center project. 
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With development of the Catoctin Creek Towne Center project, the Applicant has 

proffered the improvements which are listed below and shown on Figures EX-1 

and EX-2: 

- At the Hirst Road/Berlin Turnpike intersection: 

o Convert the southbound right turn lane on Berlin Turnpike into a free 

flow lane and add a westbound receiving lane (± 380 feet) on Hirst 

Road 

o Add an eastbound shared left-right turn lane (± 700 feet) on Hirst 

Road and establish the existing lane as a dedicated left turn lane 

o Add a second northbound through lane (±500 feet) on Berlin 

Turnpike that would extend through the intersection and connect to 

the northbound right turn lane at the Berlin Turnpike/VA Route 7 

Bypass Eastbound ramp intersection 

o Modifications to the existing traffic signal to accommodate the 

improvements 

- Turn lanes at all site entrances as warranted by the Town and VDOT.  The 

warranted turn lanes would include: 

o Westbound left turn lane with 200 feet of storage and an eastbound 

right turn taper at the Hirst Road/Site Entrance #1 (Residential) 

intersection 

o Westbound left turn lane with 200 feet of storage and an eastbound 

right turn lane with 200 feet of storage at the Hirst Road/Site 

Entrance #2 (Commercial) intersection 

o Southbound right turn taper at the Maple Avenue/Site Entrance #3 

(Commercial) intersection 

 

Figure 7 shows the Future Lane Use and Traffic Control in 2014 with all the 

improvements noted above.  The Recommended Lane Use and Traffic Control 

(2020) is shown later in the report of Figure 22. 
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2.6.  Geographic Scope and Limits of Study Area 

Based on the scoping agreement shown in Appendix A and Chapter 527 

guidelines, it was determined that the study area should include the following 

intersections: 

 

1. Hirst Road (VA Route F962)/21st Street North (VA Route 690) 

2. Hirst Road (VA Route F962)/Hatcher Avenue (VA Route 611) 

3. Hirst Road (VA Route F962)/Site Entrance #1 (Residential) 

4. Hirst Road (VA Route F962)/Maple Avenue (VA Route 722) 

5. Hirst Road (VA Route F962)/Berlin Turnpike (VA Route 287) 

6. Main Street (VA Route 7 Business)/Hatcher Avenue (VA Route 611) 

7. Main Street (VA Route 7 Business)/Maple Avenue (VA Route 722) 

8. Hirst Road (VA Route F962)/Site Entrance #2 (Commercial) 

9. Maple Avenue (VA Route 722)/Site Entrance #3 (Commercial) 

10. Berlin Turnpike (VA Route 287)/VA Route 7 Bypass Eastbound ramps 

 

2.7.   Scenario Scope 

Based on the pre-scope of work meeting, the following scenarios were identified to 

be studied with this report: 

- Existing (2012) conditions 

- 2014 Background Future Conditions (consists of existing traffic, 2.0% 

growth in existing traffic compounded annually over 2 years, and partial 

development of other approved but unbuilt developments as discussed in 

section 4) 

- 2014 Total Future Conditions (consists of existing traffic, 2.0% growth in 

existing traffic compounded annually over 2 years, partial development of 

other approved but unbuilt developments as discussed in section 4, and 

buildout of the proposed Catoctin Creek Towne Center Development) 

- 2020 Background Future Conditions (consists of existing traffic, 2.0% 

growth in existing traffic compounded annually over 8 years, and complete 
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buildout of other approved but unbuilt developments as discussed in section 

4) 

- 2020 (Buildout plus six years) Total Future Conditions (consists of existing 

traffic, 2.0% growth in existing traffic compounded annually over 8 years, 

complete buildout of other approved but unbuilt developments as discussed 

in section 4, and buildout of the proposed Catoctin Creek Towne Center 

Development).   

 

2.8.   Traffic Analysis Procedure 

The study intersections were analyzed for each scenario using the 2000 Highway 

Capacity Manual (HCM) methodologies using the computer software package 

Synchro 8 with SimTraffic.  The analysis uses capacity, Level of Service, control 

delay, and queuing as the criteria for the performance of the intersections. 

 

Capacity, as defined by the HCM, is a measure of the maximum number of 

vehicles in an hour that can travel through an intersection or section of roadway 

under typical conditions.  Level of Service (LOS) is a marker of the driving 

conditions and perception of drivers while traveling during the given time period.  

LOS ranges from LOS “A” which represents free flow conditions, to LOS “F” which 

represents breakdown conditions.  Table 1 shows the LOS for intersections as 

defined by the HCM.   

 

Table 1 - HCM Level of Service Criteria
 

Unsignalized Intersections Signalized Intersections 
Level of 
Service 

Average Control 
Delay (sec/veh) 

Level of 
Service 

Average Control 
Delay (sec/veh) 

A ≤10 A ≤10 
B >10-15 B >10-20 
C >15-25 C >20-35 
D >25-35 D >35-55 
E >35-50 E >55-80 
F ≥50 F ≥80 
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Typically, LOS “A” through “D” is considered acceptable, while LOS “E” and “F” are 

considered failing or unacceptable.   

 

Control delay is a measure of the total amount of delay experienced by an 

individual vehicle and includes delay related to deceleration, queue delay, stopped 

delay, and acceleration.  Table 1 shows the amount of control delay (in seconds 

per vehicle) that corresponds to the LOS for signalized and unsignalized 

intersections. 

 

The reported queues, or linear distance of delayed vehicles, in this study are 95th 

percentile queues.  They are reported to ensure that the storage lengths of lanes at 

intersections are of adequate length and that queued vehicles will not interfere with 

free flow vehicles or adjacent intersections.   

 

2.9.   Traffic Analysis Software Inputs 

Signal timing data for existing intersections was provided by VDOT and is included 

in Appendix B.  All signal timings and offsets were optimized under future 

conditions with and without the development.  In accordance with the scoping 

agreement, data collected in the field was used to input the peak hour factor and 

heavy vehicle percentage for the existing conditions analysis only.  All future 

scenarios use the default peak hour factor of 0.92, heavy vehicle percentage of 

2%, and optimized cycle lengths and splits.  All other software defaults remain 

unchanged.   

 

3. EXISTING TRAFFIC CONDITIONS (2012) 

3.1.    Existing Peak Hour Traffic Counts 

Existing peak hour turning movement traffic counts were conducted by Bowman 

Consulting at the existing study intersections in May and October, 2012 when 

public schools were in session.  The counts were conducted on a typical weekday 

from 7:00 to 9:00 AM and 4:00 to 6:00 PM. 
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The existing traffic counts for the Berlin Turnpike/VA Route 7 Bypass Eastbound 

Ramps intersection were obtained from the “Route 7 Bypass and Route 287 

Interchange Study” prepared by HNTB and dated August 21, 2012 

 

The raw traffic data is included in Appendix C and is summarized on Figure 8.  The 

counts were balanced as necessary, and Figure 8 shows the AM and PM peak 

hour counts.  Estimates of the Average Daily Traffic (ADT) as published in the most 

recent VDOT data (2012) are also included on Figure 8 for select road segments. 

 

3.2.    Analysis of Existing Peak Hour Traffic Conditions 

The analysis of existing peak hour traffic conditions was based on the analysis 

procedures described above, the existing lane use and traffic control shown on 

Figure 6 and the existing peak hour traffic counts shown on Figure 8. 

 

The calculation worksheets are included in Appendix D and the results of the 

analysis are summarized in Table 2 and shown graphically on Figure 9.  Table 2 

also indicates the assumed direction of each roadway at the intersection. 

 

As shown in Table 2, each of the intersections and approaches currently operate at 

overall LOS “D” or better during each of the peak hours with the following 

exceptions: 

- The westbound shared left-through-right approach to the Hirst 

Road/Hatcher Avenue intersection (Study Intersection # 2) currently 

operates at LOS “E” and “F” during the AM and PM peak hours, 

respectively. 
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Intersection Control Lane Available Lane Lane Lane Lane 

Group Storage
(1)

LOS Delay Queue 
(2)

LOS Delay Queue 
(2)

(ft) (sec/veh) (ft) (sec/veh) (ft)

1. Hirst Road (E-W)/ SBTL ~ A 6.2 16 A 3.2 4

21st Street North (N-S) Stop WBLR ~ D 25.7 71 C 23.1 146

2. Hirst Road (E-W)/ Stop NBTL ~ B 14.6 80 B 12.5 68

Hatcher Avenue (N-S)(3)
Stop NBR 175 B 11.8 61 B 10.4 49

Stop SBTL ~ C 20.6 91 B 14.9 76

Stop SBR 30 A 9.3 36 A 8.9 47

Stop EBTL ~ C 17.3 87 B 12.3 78

Stop EBR 200 A 9.9 49 A 9.2 42

Stop WBLTR ~ E 44.8 125 F 90.6 233

3. Hirst Road (E-W)/ Stop NBLR ~ - - - - - -
Site Entrance (N-S) WBTL ~ - - - - - -

4. Hirst Road (E-W)/ Stop NBL 200 D 31.4 29 F 77.4 85
Maple Avenue (N-S) Stop NBR ~ B 12.5 33 B 10.9 18

WBL 200 A 9.3 17 A 9.2 24

5. Hirst Road (E-W)/ NBL 310 A 9.1 232 B 11.6 65
Berlin Turnpike (N-S) NBT ~ B 10.8 247 B 11.8 293

SBT ~ C 20.0 26 C 21.2 424
SBR ~ B 17.5 #807 B 19.3 55

EBLR ~ F 435.3 50 F 130.4 #662

Overall Intersection F 132.2 D 37.9

6. Main Street (E-W)/ SBLR ~ C 25.6 116 C 31.0 191
Hatcher Avenue EBL 150 A 7.5 55 B 14.8 46

EBT ~ A 9.5 237 A 9.7 274
WBTL ~ C 21.5 282 D 48.7 #748

Overall Intersection B 15.6 C 30.7

7. Main Street (E-W)/ Signal NBL 85 D 36.9 53 D 38.7 #132
Maple Avenue (N-S) NBTR ~ D 49.5 281 D 35.2 229

SBL ~ F 90.4 180 D 35.3 121
SBTR ~ D 39.1 162 D 43.2 262
EBL ~ B 19.4 84 B 16.9 40
EBT ~ D 40.7 694 C 25.5 364
WBL 150 C 21.2 77 B 13.5 64

WBTR ~ C 27.5 345 C 30.5 570

Overall Intersection D 41.0 C 30.4

8. Hirst Road (E-W)/ Stop NBL ~ - - - - - -
Site Entrance #2 (N-S) Stop NBR ~ - - - - - -

WBL ~ - - - - - -

9. Maple Avenue (N-S)/ NBTL ~ - - - - - -
Site Entrance #3 (E-W) Stop EBLR ~ - - - - - -

10. Berlin Turnpike (N-S)/ SBTL ~ A 3.0 11 A 1.1 3
Route 7 EB Ramps (E-W) Stop EBLR ~ D 26.0 54 E 49.4 52

Notes: 
(1) ~ Indicates a continuous lane.
(2) Queues are 95th percentile queues as reported by Synchro.
(3) Queues for this intersection only are 95th percentile queues as reported by SimTraffic as Synchro cannot
 model queues for all way stop control.
# Indicates 95th percentile volume exceeds capacity, queue may be longer.

Existing, 2012
AM Peak Hour PM Peak Hour

Signal

Signal

Table 2 – Analysis Summary of Existing Peak Hour Conditions 
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- The northbound shared left approach to the Hirst Road/Maple Avenue 

(Study Intersection #4) intersection currently operates at LOS “F” during the 

PM peak hour. 

- The Hirst Road/Berlin Turnpike intersection (Study Intersection #5) currently 

operates at an overall LOS “F” during the AM peak hour with the eastbound 

shared left-right approach operating at LOS “F” during both the AM and PM 

peak hours. 

- The southbound left turn lane at the Main Street/Maple Avenue intersection 

currently operates at LOS “F” during the AM peak hour. 

- The eastbound shared left-right approach to the Berlin Turnpike/VA Route 7 

Bypass Eastbound Ramps intersection currently operates at LOS “E” during 

the PM peak hour. 

 

As shown in Table 2, each of the 95th percentile queues are adequately contained 

within the available storage. 

 

4. BACKGROUND FUTURE TRAFFIC CONDITIONS (2014) 

In order to analyze future traffic conditions, without the development of the 

proposed Catoctin Creek Towne Center project, background traffic conditions were 

forecasted based on the existing traffic counts, the existing traffic that would divert, 

or change paths, to use the Southern Collector, other proposed but unbuilt 

developments in the area, and historic traffic growth.   

 

4.1. Southern Collector Roadway Diversions 

The Southern Collector Roadway was completed in summer 2013 and connects 

William T. Druhan Boulevard to Berlin Turnpike and form the fourth leg of the 

roundabout at the Berlin Turnpike/Main Street intersection.   

 

In order to account for traffic that would utilize the new roadway, existing traffic 

diversions were developed based on information contained in the “Route 7 Bypass 

and Route 287 Interchange Study” prepared by HNTB and dated August 21, 2012.  

The HNTB references other recently approved traffic studies (“Catoctin Corner 
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Revised Traffic Impact Analysis” prepared by PHR+A and dated May 28, 2010) 

which assume a 48% reduction in existing traffic for the eastbound approach to the 

Main Street/Berlin Turnpike intersection.   

 

Since the Southern Collector connects Berlin Turnpike with William T. Druhan 

Boulevard and eventually Maple Avenue, it is reasonable to assume that some 

existing traffic at the Main Street/Maple Avenue would divert from the existing path 

to utilize the Southern Collector. 

 

Based on the HNTB study, it was assumed that 48% of the existing northbound 

right and westbound left turn traffic would divert and use the Southern Collector.  

These diversions are shown on Figure 10. 

 

4.2. Other Developments 

In accordance with the scoping agreement, there are four other developments in 

the vicinity of the site.  These developments include: 

1. Catoctin Corner – 48,900 S.F. of commercial space 

2. Purcellville Gateway – partially built in 2012.  At full buildout, the 

development would include an additional 27,500 S.F. of retail space, 22,000 

S.F. of office space, and 6 single family dwelling units. 

3. Loudoun Valley Shopping Center – Phase I is built and occupied.  Phase II 

would add an additional 60,815 S.F. of commercial space. 

4. Patrick Henry College – expansion to include facilities for 700 additional 

students. 

 

In accordance with the scoping agreement, 35% of Catoctin Corner (17,115) and 

all retail/office space (no residential) at Purcellville Gateway was assumed to be 

built and occupied by 2014.  The remainder of the developments were assumed to 

be complete and occupied by 2020. 

 

The location of the other developments is shown on Figure 11 and the trips that 

would be generated by the 2014 levels of development are shown in Table 3.
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4.3.  Other Development Trip Distribution and Assignment 

The trips that would be generated by the other developments were taken directly 

from their respective traffic studies as indicated in the footnotes of Table 3.  The 

traffic assignments for each development are shown in Appendix E and summed 

on Figure 12. 

 

4.4. Background Traffic Growth 

In order to account for development outside of the study area, a background traffic 

growth rate of 2% per year, compounded annually, was agreed upon in the scoping 

agreement. 

 

In order to determine 2014 traffic conditions, the annual 2.0% growth rate was 

compounded annually for the two-year period from the date of the existing counts.  

Background traffic growth was, therefore, estimated at 4.04% for the 2014 

scenario.  This growth rate was applied to all movements on the roadways. 

Table 3 – Other Development Trip Generation Analysis (2014) 

Land Use Daily

Land Use Size Units Code In Out Total In Out Total Trips

Background Developments -2014

Catoctin Corner(1)

Commercial 17,115 S.F. 85 76 161 141 129 270 2,975

Purcellville Gateway(2)

Retail 27,500 S.F. 98 79 177 214 201 415 3,699

Office 22,000 S.F. 710 49 7 56 18 85 103 416

Total Purcellville Gateway Trips 147 86 233 232 286 518 4,115

Total Background Development Trips - 2014 232 162 394 373 415 788 7,090

Notes: (1) Assumes 35% Development by 2014.  Trip generation taken from Table 6B of "Catoctin Corner Revised Traffic Impact

Analysis" prepared by PHR+A dated May 28,2010.  Table 6B trips were multiplied by 35% for assumed 2014 levels.
(2) Retail portion of development under construction at time of existing traffic counts.  Grocery store and 4/14

of retail stores (28.6 % or 11,000 S.F.) were open at time of existing traffic counts.  2014 Development levels assume completion 
of remainder of retail (71.4% or 27,500 S.F.) and all office (22,000 S.F.)  Trips taken from Table 3-2 in Appendix K of
"Loudoun Valley Shopping Center Traffic Impact Analysis" prepared by Wells + Associates dated May 21, 2010.

Weekday

AM Peak Hour PM Peak Hour
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4.5. 2014 Background Future Traffic Forecasts (without Development) 

The background traffic growth discussed above was then added to the Existing 

Traffic Counts shown on Figure 8, the Existing Traffic Diversions shown on Figure 

10, and the Other Development Traffic Assignments (2014) shown on Figure 12 to 

yield the 2014 Total Background Traffic Forecasts (2014).  These forecasts are 

shown on Figure 13 and show the AM and PM peak hour forecasts as well as the 

weekday ADT (rounded to the nearest 100). 

 

4.6. Analysis of 2014 Background Peak Hour Traffic Conditions (without 

Development) 

The analysis of 2014 Background Peak Hour Traffic Conditions was based on the 

analysis procedures described above, the future lane use and traffic control shown 

on Figure 7, and the Total Background Traffic Forecasts (2014) shown on Figure 

13.  As indicated in Section 2.9, all future analysis scenarios assume a default 

peak hour factor of 0.92 and heavy vehicle percentage of 2.0% along with 

optimized cycle lengths and splits. 

 

The calculation worksheets are included in Appendix F and the results of the 

analysis are summarized in Table 4 and shown graphically on Figure 14 (with the 

required improvements noted below).  Table 4 also indicates the assumed direction 

of each roadway at the intersection. 
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Intersection Control Lane Available Lane Lane Lane Lane Lane Lane Lane Lane 

Group Storage(1)
LOS Delay Queue (2)

LOS Delay Queue (2)
LOS Delay Queue (2)

LOS Delay Queue (2)

(ft) (sec/veh) (ft) (sec/veh) (ft) (sec/veh) (ft) (sec/veh) (ft)

1. Hirst Road (E-W)/ SBTL ~ A 5.6 12 A 3.3 4 A 5.6 12 A 4.4 6

21st Street North (N-S) Stop WBLR ~ C 15.8 33 C 21.1 130 C 16.2 36 D 28.5 181

2. Hirst Road (E-W)/ Stop NBTL ~ B 12.2 68 B 11.8 60 B 12.5 83 B 12.3 68

Hatcher Avenue (N-S)(3) Stop NBR 175 B 10.6 77 A 9.9 45 B 10.9 62 B 11.6 74

Stop SBTL ~ C 15.4 97 B 13.4 79 C 15.9 90 C 15.3 73

Stop SBR 30 A 8.5 44 A 8.8 46 A 8.7 57 A 9.1 50

Stop EBTL ~ B 14.5 87 B 12.0 84 C 15.1 68 B 14.7 85

Stop EBR 200 A 8.8 42 A 8.5 49 A 8.9 53 A 8.9 43

Stop WBLTR ~ C 23.8 136 F 71.6 207 D 27.7 118 F 136.9 273

with construction of a separate Stop NBTL ~ B 11.4 64 B 11.2 56 B 11.6 78 B 12.0 63
westbound left turn lane with Stop NBR 175 A 9.9 65 A 9.3 48 B 10.1 65 B 11.2 74
150' of storage. Stop SBTL ~ B 14.1 106 B 12.6 80 B 14.5 141 B 14.9 77

Stop SBR 30 A 8.1 38 A 8.4 47 A 8.2 49 A 8.9 50

Stop EBTL ~ B 13.6 93 B 11.5 78 B 14.0 63 B 14.5 78

Stop EBR 200 A 8.4 37 A 8.2 45 A 8.5 52 A 8.9 49

Stop WBL 150 B 10.1 53 B 11.5 61 B 10.3 41 B 13.2 115

Stop WBTR ~ B 14.9 106 C 20.7 106 C 16.2 83 D 32.4 170

3. Hirst Road (E-W)/ Stop NBLR ~ - - - - - - B 14.5 15 C 18.5 12
Site Entrance (N-S) WBL 200 - - - - - - A 8.4 1 A 8.6 4

4. Hirst Road (E-W)/ Stop NBL 200 D 28.5 22 F 83.0 85 D 31.3 27 F 524.4 233
Maple Avenue (N-S) NBR ~ B 11.6 18 B 10.8 16 B 11.9 19 B 12.3 22

WBL 200 A 9.0 16 A 9.0 23 A 9.2 17 A 10.0 34

5. Hirst Road (E-W)/ NBL 310 B 20.0 89 C 20.7 101 C 22.4 #96 E 67.9 #227
Berlin Turnpike (N-S) NBT ~ C 23.6 425 B 18.7 588 C 24.1 400 B 18.2 416

SBT ~ D 37.2 #437 C 32.0 728 D 40.6 #426 D 51.6 #607
SBR ~ C 25.2 69 C 23.7 67 C 24.6 68 C 24.6 85

EBLR ~ D 52.0 #691 E 72.0 526 D 53.4 #584 F 106.2 #571

Overall Intersection C 34.2 C 32.1 D 35.6 D 47.5

with proffered improvements by NBL 310 - - - - - B 16.2 79 C 23.7 #152
Catoctin Creek Towne Center NBT ~ - - - - - - B 13.6 145 A 7.9 127
(EBLR lane, SBR free flow lane, SBT ~ - - - - - - C 32.6 #384 C 29.2 #550
second NBT lane) SBR ~ - - - - - - A 0.5 0 A 1.3 0

EBL, LR ~ - - - - - - D 44.5 #450 D 39.5 213

Overall Intersection - - - - C 23.5 B 17.9

6. Main Street (E-W)/ SBLR ~ C 24.7 137 D 50.2 #293 C 24.7 140 E 58.4 #330
Hatcher Avenue EBL 150 A 7.2 53 C 25.5 #87 A 7.3 54 E 67.1 #180

EBT ~ A 8.8 263 A 9.6 308 A 8.9 265 A 9.7 309
WBTL ~ B 19.5 272 D 36.9 #843 B 19.6 273 D 41.5 #869

Overall Intersection B 14.2 C 29.5 B 14.3 D 36.0

7. Main Street (E-W)/ Signal NBL 85 C 27.6 57 D 45.4 119 C 25.1 54 E 63.6 #149
Maple Avenue (N-S) NBTR ~ C 33.3 273 D 40.0 198 C 30.1 249 D 42.0 206

SBL ~ C 33.6 146 D 40.3 125 C 32.0 153 D 43.3 140
SBTR ~ C 29.4 157 D 47.2 305 C 26.6 143 E 55.8 #361
EBL ~ B 10.3 53 C 20.3 49 B 11.0 55 C 22.0 64
EBT ~ C 23.1 501 C 21.9 515 C 23.3 484 C 20.6 489

WBL 150 B 13.0 37 B 13.0 56 B 12.5 37 B 12.3 52
WBTR ~ B 18.5 256 C 34.5 #923 B 17.1 251 C 34.3 #930

Overall Intersection C 24.1 C 32.1 C 23.0 C 33.8

8. Hirst Road (E-W)/ Stop NBL ~ - - - - - - A 0.0 0 F 53.4 41
Site Entrance #2 (N-S) Stop NBR ~ - - - - - - A 0.0 0 B 11.7 14

WBL ~ - - - - - - A 0.0 0 A 9.1 15

9. Maple Avenue (N-S)/ NBTL ~ - - - - - - A 0.0 0 A 0.7 1
Site Entrance #3 (E-W) Stop EBLR ~ - - - - - - A 0.0 0 B 12.6 6

10. Berlin Turnpike (N-S)/ SBTL ~ A 3.2 12 A 1.6 3 A 3.2 12 A 2.6 3
Route 7 EB Ramps (E-W) Stop EBLR ~ E 35.8 91 F 126.0 165 E 36.3 92 F 254.9 225

with improvements outlined in SBL 175 A 8.0 12 A 8.4 3 A 8.0 12 A 8.5 3
Route 7/Route 287 interchange Stop EBL 60 E 44.5 33 F 106.8 42 E 44.9 34 F 208.9 61
study (separate EBL and SBL) Stop EBR ~ C 15.9 28 E 39.3 65 C 16.0 28 F 61.6 92

Notes: 
(1) ~ Indicates a continuous lane.
(2) Queues are 95th percentile queues as reported by Synchro.
(3) Queues for this intersection only are 95th percentile queues as reported by SimTraffic as Synchro cannot
 model queues for all way stop control.
# Indicates 95th percentile volume exceeds capacity, queue may be longer.

Background, 2014 Total Future, 2014
AM Peak Hour PM Peak Hour AM Peak Hour

Signal

PM Peak Hour

Signal

Signal

Table 4 – Analysis Summary of Background (2014) Peak Hour Conditions 
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As shown on Table 4, each of the intersections and approaches would continue to 

operate at LOS “D” or better with the following exceptions: 

 

- The westbound shared left-through-right approach to the Hirst 

Road/Hatcher Avenue (Study Intersection #2) intersection would operate at 

LOS “F” during the PM peak hour. 

Suggested Mitigation (By others):  With construction of a separate 

westbound left turn lane with 150 feet of storage, the westbound left 

turn lane and shared through-right turn lane would operate at LOS 

“B” and “C”, respectively in the PM peak hour.   

 

- The northbound left turn lane at the Hirst Road/Maple Avenue intersection 

(Study Intersection #4) would operate at LOS “F” during the PM peak hour. 

o Suggested Mitigation (By others):  Given the low volume of traffic (69 

vehicles in the PM peak hour) making a northbound left turn, no 

mitigation is recommended. 

 

- The eastbound shared left-right approach to the Hirst Road/Berlin Turnpike 

intersection (Study Intersection #5) would operate at LOS “E” (72.0 seconds 

of average delay and a 95th percentile queue of 526 feet) during the PM 

peak hour.  

o Suggested Mitigation: While the need for improvement is caused by 

existing and background traffic, the Applicant has proffered multiple 

improvements at this intersection as described above. 

 

- The eastbound shared left-right approach to the Berlin Turnpike/VA Route 7 

Bypass Eastbound Ramps intersection would operate at LOS “E” and “F” 

during the AM and PM peak hours, respectively. 

o Suggested Mitigation (By Others):  The HNTB “Route 7 Bypass and 

Route 287 Interchange Study” calls for construction of a separate 

southbound left turn lane and separate eastbound left turn lane. 
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5. SITE TRIP GENERATION 

The Applicant is proposing to develop the site with approximately 176 multi-family 

residential dwelling units and approximately 10.5 acres of commercial recreation.    

 

The average weekday AM and PM peak hour and average daily trips that are 

expected to be generated by the residential land uses were estimated using the 

Institute of Transportation Engineers (ITE) Trip Generation Manual, 9th edition and 

are shown in Table 5.   

 

Traffic to be generated by the commercial recreation has been determined by a 

use of both ITE information and operator estimates on typical peak hour time 

periods.  Refer to Table 5 for the commercial recreation trip generation breakdown.   

 

Based on the proposed development plan, the commercial recreation will provide 

individual uses to include an outdoor area (mini golf, bumper boats, go karts, 

batting cages,  arcade, and 10,000 S.F. of food services) and an indoor facility 

(bowling, sports bar, general restaurant, arcade, laser tag, and party rooms).  The 

ITE Trip Generation Manual does have a land use description (Code 435) that 

covers the proposed facility.  However, there are few studies for this type of land 

use and the calculated trip generation numbers indicate total PM peak hour 

numbers on the range of 61 vph to 175 vph.   

 

Since the ITE calculations for the entire entertainment facility are questionable, the 

chosen method for calculating the entertainment facility takes a more individual 

land use approach and determined PM peak hour traffic conditions for each use 

housed in both the outdoor and indoor facilities on an individual basis.  Where good 

ITE information is available, PM peak hour calculations have been determined for 

each individual use.  Where no ITE data is available, operator information has been 

obtained and used to determine the individual land use trip generation numbers.   

 

Directional splits (entering / exiting) for the commercial recreation have been 

determined by utilizing ITE trip generation information.  Comparable land uses 
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indicate an entering percentage split of 55% to 60% for a commercial recreation 

type land use.  For this study we assumed a 65% split for entering commercial 

recreation site trips and a corresponding split of 35% for exiting commercial 

recreation site trips.  A higher inbound rate was utilized to further a ‘worst’ case 

traffic operation for analysis. 

 

Average daily traffic (ADT) volumes for the commercial recreation were determined 

based on ITE information for a similar land use to that of the proposed site.  

Information obtained provided a PM peak hour rate to that of a daily rate for ITE 

land use code 435.  The ITE relationship was utilized to determine the commercial 

recreation ADT by factoring the PM peak hour total trips determined from the 

individual land use method used to estimate the PM peak hour site trips by 15.66 to 

estimate the ADT. 

 

Site residential and commercial recreation trip generation numbers have been 

summarized in Table 5.  As shown in Table 5, the proposed development would 

generate approximately 90 new trips during the AM peak hour (18 in and 72 out), 

606 new trips during the PM peak hour (394 in and 212 out), and 8,896 new daily 

trips over a 24-hour period.   

 

Also, it should be noted that no internal trip reductions have been applied between 

residential and commercial uses.  More importantly, no reductions between the 

individual commercial recreation uses have been taken.  Again, this method 

furthers the “worst case” traffic operation for this analysis. 
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Table 5 – Site Trip Generation Analysis 

Land Use Daily

Land Use Size Units Code In Out Total In Out Total Trips

Proposed Catoctin Creek Towne Center Development - ITE Trips(1)

Residential

Apartments 176 D.U. 220 18 72 90 74 40 114 1,190

Commercial Recreation(2)

Outdoor

Miniature Golf(3)
36 Holes 431 0 0 0 8 4 12 188

Go Karts/Bumper Boats(4)
12 boats/1,000 S.F. 0 0 0 78 42 120 1,880

Batting Cages 9 Cages 433 0 0 0 13 7 20 313

Service Building 10,000 S.F. 932 0 0 0 46 24 70 1,096

Indoor

Bowling 16,000 S.F. 437 0 0 0 17 10 27 423

Sportsbar 8,400 S.F. 932 0 0 0 54 29 83 1,300

Laser Tag(4)
4,500 S.F. 0 0 0 65 35 100 1,566

Party Rooms(4)
3,300 S.F. 0 0 0 39 21 60 940

Commercial Recreation Totals 0 0 0 320 172 492 7,706

Total Catoctin Creek Towne Center Trips 18 72 90 394 212 606 8,896

Notes: (1) Based on the Institute of Transportation Engineers Trip Generation, 8th Edition.

(2) In/Out distribution based on assumption that 65% of traffic would enter in the PM peak hour.
(3) Trips shown are peak hour of generator.
(4) Trips shown are based on information provided by the operator.

Weekday

AM Peak Hour PM Peak Hour
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6. SITE TRIP DISTRIBUTION AND ASSIGNMENTS 

6.1 Site Trip Distribution and Assignments 

Site trip distributions were based on the nature of the development, the location 

within the Town, local/regional employment, and the local roadway network.  

Separate distributions were developed for both the residential and commercial 

recreation components of the site with the residential based more on local/regional 

employment and the commercial recreation based on the number of houses within 

a market draw of 15 miles. 

 

Specifically, the residential site trip distributions were assumed as follows and as 

shown on Figure 15A: 

 

- 30% to/from the East on VA Route 7 Bypass 

- 30% to/from the Commercial Center 

- 15% to/from the Business Center 

- 15% to/from the Industrial Center 

- 5% to/from Loudoun Valley High School 

- 5% to/from Woodgrove High School 

 

Specifically, the commercial recreation site trip distributions were assumed as 

follows and as shown on Figure 15B: 

- 15% to/from the North on Berlin Turnpike 

- 30% to/from the East on VA Route 7 Bypass 

- 15% to/from the East on VA Route 7 Business 

- 5% to/from the South on the Southern Collector 

- 20% to/from the West on Main Street (VA Route 7 Business) 

- 10% to/from the North on VA Route 690 

- 5% to/from the North on VA Route 611 

 

 

 



Catoctin Creek Towne Center TIA September 2013 

i.   Job # 5384-01-001 44 

The overall distributions were then assigned to the local roadway network and site 

entrance as shown on Figures 15A and 15B for the residential and commercial 

recreation trips, respectively.  The trips shown in Table 5 were then distributed to 

the study intersections using the percentages shown on Figures 15A and 15B.  The 

resulting Site Generated Traffic Assignments are shown on Figure 16. 

 

7. 2014 TOTAL FUTURE TRAFFIC CONDITIONS 

7.1.       2014 Total Future Traffic Forecasts (with Development) 

The Site Traffic Assignments shown on Figure 16 were then added to the Total 

Background Traffic Forecasts (2014) shown on Figure 14 to yield to Total Future 

Traffic Forecasts (2014).  These forecasts are shown on Figure 17 and show the 

AM and PM peak hour forecasts as well as the weekday ADT (rounded to the 

nearest 100). 
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Figure 15A

Site Generated Trip Distributions - Residential

Catoctin Creek Towne Center

Purcellville, Virginia

Job # 5384-01-001
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Figure 15B

Site Generated Trip

Distributions - Commercial

Catoctin Creek Towne Center

Purcellville, Virginia

Job # 5384-01-001
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7.2. Analysis of 2014 Total Future Peak Hour Traffic Conditions  

The analysis of 2014 Total Future Peak Hour Traffic Conditions was based on the 

analysis procedures described above, the future lane use and traffic control shown 

on Figure 7 and the Total Future Traffic Forecasts (2014) shown on Figure 17. 

 

The calculation worksheets are included in Appendix G and the results of the 

analysis are summarized in Table 4 and shown graphically on Figure 18.  Table 4 

also indicates the assumed direction of each roadway at the intersection. 

 

As shown in Table 4, under Total Future 2014 conditions and with the 

improvements committed to by the site, each of the intersections are expected to 

operate at comparable or better levels of service to the background conditions. 

 

As shown in Table 4, under Total Future 2014 conditions, each of the 95th 

percentile queues are expected to continue to be contained within the available 

storage with the exceptions noted under background conditions. 
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8.  BACKGROUND FUTURE TRAFFIC CONDITIONS (2020)  

 

In order to analyze future traffic conditions beyond the buildout of the site, a 

Buildout Plus Six Years Scenario (2020) was developed.  This accounts for 

development of the site and complete development of any other developments in 

the vicinity.   

 

In order to develop forecasts for 2020 traffic conditions, background traffic was 

forecasted based on the existing traffic counts, existing traffic diversions for the 

Southern Collector, full buildout of the other proposed but unbuilt developments 

discussed above, and historic traffic growth.   

 

8.1. Other Developments 

 

As discussed in Section 4, we are aware of four other developments in the study 

area.  It was assumed that all four developments would be completely built and 

occupied by 2020.   

 

The trips that would be generated by the completed developments are shown in 

Table 6.   
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8.2.  Other Development Trip Distribution and Assignment 

The trips that would be generated by the other developments were taken directly 

from their respective traffic studies as indicated in the footnotes of Table 6.   The 

traffic assignments for each development are shown in Appendix H and summed 

on Figure 19. 

 

Table 6 – Other Development Site Trip Generation Analysis (2020) 

Land Use Daily

Land Use Size Units Code In Out Total In Out Total Trips

Background Developments -2020(1)

Catoctin Corner(2)

Commercial 48,900 S.F. 244 218 462 403 369 772 8,501

Purcellville Gateway(3)

Residential 6 D.U. 210 1 4 5 4 2 6 57

Retail 27,500 S.F. 98 79 177 214 201 415 3,699

Office 22,000 S.F. 710 49 7 56 18 85 103 416

Total Purcellville Gateway Trips 148 90 238 236 288 524 4,172

Loudoun Valley Shopping Center - Phase 2(4)

Commercial 60,815 S.F. 157 84 241 120 174 294 2,575

Patrick Henry College Expansion(5)

University/College 700 Students 550 118 29 147 44 103 147 1,666

Total Background Development Trips - 2020 520 335 855 571 648 1,219 12,799

Notes: (1) Table shows trips total trips generated by development.

(2) Assumes complete development by 2020.  Trip generation taken from Table 6B of "Catoctin Corner Revised Traffic Impact
Analysis" prepared by PHR+A dated May 28,2010.  

(3) Assumes complete development by 2020 which would add 6 Single Family Residential units. Trips taken from Table 3-2
 in Appendix K of "Loudoun Valley Shopping Center Traffic Impact Analysis" prepared by Wells + Associates dated May 21, 2010.

(4) Trips shown are "Total New Trips" of Table 5-2 minus "Total New Trips" of Table 5-1 in "Loudoun Valley Shopping Center
 Traffic Impact Analysis" prepared by Wells + Associates dated May 21, 2010.

(5) Trips taken from Table 4 of "Catoctin Corner Revised Traffic Impact Analysis" prepared by PHR+A dated May 28,2010. 

Weekday

AM Peak Hour PM Peak Hour



2

1

V
A

 R
o
u
te

 7

H
irs

t R
o
a
d

M
a
in

 S
tre

e
t

V
A

 R
o
u
te

 7
 (B

u
s.)

B
e
r
l
i
n
 
T

u
r
n
p
i
k
e

M

a

p

l

e

A

v

e

.

W

&

O

D

 
T

r

a

i
l

5

4

H
a
t
c
h
e
r
 
A

v
e
.

2

1

s

t

 

S

t

r

e

e

t

 

N

o

r

t

h

V

A

 

R

o

u

t

e

 

6

9

0

V
A

 
R

o
u
t
e
 
2
8
7

V
A

 
R

o
u
t
e
 
6
1
1

V

A

1
2

1
1

1
7

1
6

1
3

R

o

u

t

e

7

2

2

1
10

1
9

1
8

Figure 19
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8.3. Background Traffic Growth 

In order to determine 2020 traffic conditions, the annual 2.0% growth rate 

discussed in Section 4.3 was compounded annually for the eight-year period from 

the date of the existing counts.  Background traffic growth was, therefore, 

estimated at 17.07% for the 2020 scenario.   

 

This growth rate was applied to all movements on the roadways. 

 

8.4. 2020 Total Background Traffic Forecasts 

The background traffic growth discussed above was then added to the Existing 

Traffic Counts shown on Figure 8, the Existing Traffic Diversions shown on Figure 

10, and the Other Development Traffic Assignments (2020) shown on Figure 19 to 

yield the Total Background Traffic Forecasts (2020).  These forecasts are shown 

on Figure 20 which shows the AM and PM peak hour forecasts as well as the 

weekday ADT (rounded to the nearest 100). 

 

8.5. Analysis of 2020 Background Peak Hour Traffic Conditions (without 

Development) 

The analysis of 2020 Background Peak Hour Traffic Conditions was based on the 

analysis procedures described above, the future lane use and traffic control shown 

on Figure 7 and the Total Background Traffic Forecasts (2020) shown on Figure 

20.  As indicated in Section 2.9, all future analysis scenarios assume a default 

peak hour factor of 0.92 and heavy vehicle percentage of 2.0% along with 

optimized cycle lengths and splits. 

 

The calculation worksheets are included in Appendix I and the results of the 

analysis are summarized in Table 7 and shown graphically on Figure 21 (with the 

improvements noted below).  Table 7 also indicates the assumed direction of each 

roadway at the intersection. 
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Table 7 – Analysis Summary of Total Future (2020) Peak Hour Conditions 

Intersection Control Lane Available Lane Lane Lane Lane Lane Lane Lane Lane 

Group Storage(1)
LOS Delay Queue (2)

LOS Delay Queue (2)
LOS Delay Queue (2)

LOS Delay Queue (2)

(ft) (sec/veh) (ft) (sec/veh) (ft) (sec/veh) (ft) (sec/veh) (ft)

1. Hirst Road (E-W)/ SBTL ~ A 6.0 15 A 3.9 6 A 6.0 15 A 4.8 8

21st Street North (N-S) Stop WBLR ~ C 19.3 50 E 38.5 244 C 20.0 55 F 64.2 346

with construction of a separate SBTL ~ A 6.0 15 A 3.9 6 A 6.0 15 A 4.8 8
westbound left turn lane with Stop WBL 150 C 22.2 30 C 22.3 90 C 22.8 32 D 29.8 121
150' of storage. WBR ~ B 10.5 10 B 11.3 30 B 10.5 11 B 11.6 34

2. Hirst Road (E-W)/ Stop NBTL ~ B 14.3 74 B 12.6 78 B 14.8 81 B 13.2 57

Hatcher Avenue (N-S)(3) Stop NBR 175 B 12.5 73 B 10.5 50 B 13.0 79 B 12.5 74

Stop SBTL ~ C 19.5 97 B 14.8 89 C 20.6 145 C 17.1 116

Stop SBR 30 A 9.3 43 A 9.0 57 A 9.5 60 A 9.4 70

Stop EBTL ~ C 19.4 85 B 13.7 92 C 20.7 101 C 17.5 115

Stop EBR 200 A 9.7 51 A 8.9 60 A 9.9 49 A 9.3 64

Stop WBLTR ~ E 42.4 123 F 149.2 222 F 54.4 212 F 236.8 389

with construction of a separate Stop NBTL ~ B 13.0 99 B 12.5 64 B 13.2 64 B 13.2 7
westbound left turn lane with Stop NBR 175 B 11.3 71 B 10.3 47 B 11.5 68 B 12.6 66
150' of storage. Stop SBTL ~ C 17.2 94 B 14.6 118 C 17.6 124 C 17.2 120

Stop SBR 30 A 8.7 43 A 8.9 56 A 8.8 65 A 9.4 60

Stop EBTL ~ C 17.3 94 B 13.7 77 C 17.9 102 C 18.0 92

Stop EBR 200 A 9.1 52 A 8.9 58 A 9.2 42 A 9.5 47

Stop WBL 150 B 11.0 99 B 13.1 97 B 11.2 58 C 15.5 148

Stop WBTR ~ C 20.6 139 D 36.0 171 C 23.1 136 F 66.3 227

3. Hirst Road (E-W)/ Stop NBLR ~ - - - - - - C 16.2 18 C 21.7 15
Site Entrance #1 (N-S) WBL 200 - - - - - - A 8.6 1 A 8.8 4

4. Hirst Road (E-W)/ Stop NBL 200 E 44.8 42 F 263.5 175 F 51.5 51 F Err Err
Maple Avenue (N-S) NBR ~ B 12.5 25 B 11.7 23 B 12.9 26 B 13.6 32

WBL 200 A 9.6 22 A 9.6 30 A 9.8 24 B 10.8 45

5. Hirst Road (E-W)/ NBL 310 E 64.9 #183 F 94.5 #286 E 65.5 #169 F 161.5 #287
Berlin Turnpike (N-S) NBT ~ C 28.4 565 C 31.3 1,004 C 28.1 #581 D 37.6 #802

SBT ~ E 71.9 #701 E 62.5 #1144 F 82.1 #658 F 121.2 #842
SBR ~ C 24.5 69 C 29.1 163.0 C 23.1 68 C 26.6 164

EBLR ~ F 112.2 #762 F 98.4 #757 F 131.6 #741 F 169.5 #680

Overall Intersection E 61.1 D 52.9 E 68.5 F 86.2 -

with proffered improvements by NBL 310 - - - - - - D 53.0 #163 F 122.9 #276
Catoctin Creek Towne Center NBT ~ - - - - - - B 13.5 172 A 9.6 187
(EBLR lane, SBR free flow lane, SBT ~ - - - - - - E 58.0 #627 E 68.7 #792
second NBT lane) SBR ~ - - - - - - A 0.6 0 A 1.7 0

EBL, LR ~ - - - - - - F 94.9 #587 D 43.3 #273

Overall Intersection - - - - D 44.7 D 35.4

6. Main Street (E-W)/ SBLR ~ C 29.4 179 F 107.3 #561 C 29.7 183 F 112.2 #429
Hatcher Avenue EBL 150 A 9.2 66 F 80.7 #182 A 9.2 67 F 130.5 #214

EBT ~ B 11.5 428 B 13.3 530 B 11.6 429 B 11.5 416
WBTL ~ C 21.8 381 E 71.4 #1538 C 21.8 382 F 98.7 #1166

Overall Intersection B 16.9 E 57.9 B 17.0 F 74.6

7. Main Street (E-W)/ Signal NBL 85 D 36.0 82 E 59.9 #166 C 29.2 60 F 167.8 #200
Maple Avenue (N-S) NBTR ~ D 46.2 488 D 46.9 292 D 37.8 343 D 46.1 271

SBL ~ E 67.9 263 D 50.9 185 E 62.5 #236 E 61.1 #213
SBTR ~ D 38.6 253 E 55.4 435 C 31.4 178 E 66.7 #481
EBL ~ B 15.9 120 F 109.2 #223 B 13.8 86 F 87.1 #220
EBT ~ D 36.9 975 D 39.3 878 C 33.2 716 C 32.6 760
WBL 150 C 21.6 81 D 35.1 129 C 20.2 59 C 25.8 93

WBTR ~ C 25.4 498 F 98.4 #1471 C 24.8 378 F 98.3 #1337

Overall Intersection D 36.2 E 66.9 C 32.2 E 68.8

8. Hirst Road (E-W)/ Stop NBL ~ - - - - - - A 0.0 0 F 76.6 54
Site Entrance #2 (N-S) Stop NBR ~ - - - - - - A 0.0 0 B 12.4 16

WBL ~ - - - - - - A 0.0 0 A 9.4 16

9. Maple Avenue (N-S)/ NBTL ~ - - - - - - A 0.0 0 A 0.6 1
Site Entrance #3 (E-W) Stop EBLR ~ - - - - - - A 0.0 0 B 13.8 7

10. Berlin Turnpike (N-S)/ SBL ~ A 3.9 15 A 4.5 4 A 3.9 15 A 9.4 4
Route 7 EB Ramps (E-W) Stop EBLR ~ F 176.7 330 F 606.2 414 F 180.7 334 F 956.9 473

with improvements outlined in SBL 175 A 8.3 15 A 9.1 4 A 8.3 15 A 9.2 5
Route 7/Route 287 interchange Stop EBL 60 F 105.4 71 F 540.7 94 F 107.1 71 F 1047.6 110
study (separate EBL and SBL) Stop EBR ~ D 28.6 91 F 155.2 210 D 29.0 92 F 283.0 272

Notes: 
(1) ~ Indicates a continuous lane.
(2) Queues are 95th percentile queues as reported by Synchro.
(3) Queues for this intersection only are 95th percentile queues as reported by SimTraffic as Synchro cannot
 model queues for all way stop control.
# Indicates 95th percentile volume exceeds capacity, queue may be longer.
Err indicates delay in excess of 999.9 seconds.

Signal

Signal

Signal

Background, 2020 Total Future, 2020
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
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As shown in Table 7, under Background 2020 conditions, each of the intersections 

and approaches would continue to operate at LOS “D” or better with the following 

exceptions: 

- The westbound shared left-right approach to the Hirst Road/21st Street 

North intersection (Study Intersection #1) would operate at LOS “E” during 

the PM peak hour.  

o Mitigation (By others): With construction of a separate westbound left 

turn lane with 150’ of storage, the westbound left and right turn lanes 

would operate at a LOS “C” and “B”, respectively, during the PM 

peak hour.  

 

- The northbound left turn lane at the Hirst Road/Maple Avenue intersection 

(Study Intersection #4) would operate at LOS “E” and “F” during the AM and 

PM peak hours. 

o Mitigation (By others): Given the low volume of traffic (86 vehicles in 

the PM peak hour) making a northbound left turn, no mitigation is 

recommended. 

 

-  Multiple approaches to the Hirst Road/Berlin Turnpike intersection (Study 

Intersection #5) would operate at LOS “E” or “F” during both peak hours 

with the overall intersection operating at LOS “E” and “F” during the AM and 

PM peak hours, respectively.   

o Suggested Mitigation: While the need for improvement is caused by 

existing and background traffic, the Applicant has proffered multiple 

improvements at this intersection as described above. 

 

- Both the Main Street/Hatcher Avenue and Main Street/Maple Avenue 

intersections (Study Intersections #6 and #7 ) would operate at an overall 

LOS “E” during the PM peak hours with 95th percentile queues extending 

beyond the available storage.  

o Mitigation: Given the tight right-of-way and downtown nature of the 

intersections, no mitigation is recommended. 
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- The eastbound shared left-right approach to the Berlin Turnpike/VA Route 7 

Bypass Eastbound Ramps intersection would operate at LOS “F” during 

both peak hours. 

o Suggested Mitigation (By Others):  The HNTB “Route 7 Bypass 

and Route 287 Interchange Study” calls for construction of a 

separate southbound left turn lane and separate eastbound left turn 

lane.  This improvement would reduce the 95th percentile queue but 

the eastbound left and right lanes would still operate at LOS “F” 

during the PM peak hour. 

 

The Recommended Lane Use and Traffic Control (2020) is shown on Figure 22. 
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9. 2020 TOTAL FUTURE TRAFFIC CONDITIONS 

9.1.       2020 Total Future Traffic Forecasts (with Development) 

The Site Traffic Assignments shown on Figure 16 were then added to the Total 

Background Traffic Forecasts (2020) shown on Figure 20 to yield to Total Future 

Traffic Forecasts (2020).  These forecasts are shown on Figure 23 and show the 

AM and PM peak hour forecasts as well as the weekday ADT (rounded to the 

nearest 100). 

 

9.2. Analysis of 2020 Total Future Peak Hour Traffic Conditions  

The analysis of 2020 Total Future Peak Hour Traffic Conditions was based on the 

analysis procedures described above, the Recommended Future Lane Use and 

Traffic Control shown (2020) on Figure 22 and the Total Future Traffic Forecasts 

(2020) shown on Figure 23. 

 

The calculation worksheets are included in Appendix J and the results of the 

analysis are summarized in Table 7 and shown graphically on Figure 24.  Table 7 

also indicates the assumed direction of each roadway at the intersection. 

 

As shown in Table 7, under Total Future 2020 conditions and with the 

improvements committed to by the site and the recommended 2020 improvements, 

each of the intersections are expected to operate at comparable or better levels of 

service to the background conditions. 

 

As shown in Table 7, under Total Future 2020 conditions, each of the 95th 

percentile queues are expected to continue to be contained within the available 

storage with the exceptions noted under background conditions. 
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Figure 23

Total Future Traffic Forecasts (2020)

Catoctin Creek Towne Center

Purcellville, Virginia

Job # 5384-01-001
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Figure 24

Total Future Peak Hour

Levels of Service (2020)

Catoctin Creek Towne Center

Purcellville, Virginia

Job # 5384-01-001
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10. TURN LANE WARRANT ANALYSIS 

An analysis was conducted to see if right and left turn lanes would be warranted at 

the site entrances on Hirst Road and Maple Avenue (Study Intersections #3, #8, 

and #9).  The analysis was completed using the Total Future Traffic Forecasts for 

2014 and 2020 shown on Figures 17 and 23, respectively, and Figures 3-5, 3-6, 3-

11, 3-14 and 3-26 from Appendix F of the VDOT Road Design Manual.  The results 

of the analyses are included in Appendix K and summarized in Table 8. 

  

 

As shown in Table 8, the warranted turn lanes would include: 

- Westbound left turn lane with 200 feet of storage and an eastbound right 

turn taper at the Hirst Road/Site Entrance #1 (Residential) intersection 

- Westbound left turn lane with 200 feet of storage and an eastbound right 

turn lane with 200 feet of storage at the Hirst Road/Site Entrance #2 

(Commercial) intersection 

Table 8 – Turn Lane Warrant Analysis Summary 

Approach
Turn Lane Turn Lane 
Warranted? Warranted?

3. Hirst Road/ Eastbound Right Taper Only Taper Only
Site Entrance #1 Westbound Left Yes (200' Storage) Yes (200' Storage)

8. Hirst Road/ Eastbound Right Yes (200' Storage) Yes (200' Storage)
Site Entrance #2 Westbound Left Yes (200' Storage) Yes (200' Storage)

9. Maple Avenue/ Southbound Right Taper Only Taper Only
Site Entrance #3 Northbound Left No No

Intersection Total Future, 2014 Total Future, 2020
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- Southbound right turn taper at the Maple Avenue/Site Entrance #3 

(Commercial) intersection 

 

11. CONCLUSIONS 

The conclusions of the Traffic Impact Analysis completed for the proposed Catoctin 

Creek Towne Center development indicate that without the buildout of the 

Catoctin Creek Towne Center development, traffic conditions would necessitate 

multiple improvements to the study intersections under existing conditions and in 

2014 and 2020.  The Hirst Road/Berlin Turnpike currently operates at an LOS F in 

the AM peak hour with an average overall delay of 132.2 seconds per vehicle. 

 

The buildout of the proposed development would not require any additional 

improvements at offsite intersections beyond those already required under existing 

or background (without site) conditions.  With the improvements being proffered by 

the site, the Hirst Road/Berlin Turnpike intersection would operate at an LOS C in 

the AM peak hour with an average overall delay of 23.5 seconds per vehicle. 

 

The potential special events (concerts, festivals, etc.) held on the site would be 

irregular in occurrence and therefore were not included in the typical weekday 

operations analyzed in this study.  The Applicant will provide a Traffic Management 

Plan for special events at a later date. 

 

 
























































































































































































































































































































































































































































































































