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PURPOSE: To report back to the Board of Supervisors (Board) with the results of the All-Way 
Stop (AWS) warrant analysis that evaluated operations and safety concerns at the intersection of 
Atwater Drive and Ashbrook Place in the Broad Run Election District. 
 
RECOMMENDATION: Staff recommends that the Board authorize engineering design services 
and the implementation of the recommended signing and pavement marking improvements at the 
intersection of Atwater Drive and Ashbrook Place (Attachment 1), and the transfer of $153,274 
from the Traffic Calming Contingency account and $196,726 from the Sidewalk Contingency 
account to the Atwater Drive and Ashbrook Place Intersection project in the Capital Projects Fund 
to complete the project. 
______________________________________________________________________________ 
 
BACKGROUND:  The Broad Run District office received complaints from local business owners 
regarding accidents at the intersection of Atwater Drive (Route 3001) and Ashbrook Place (Route 
3002), and near-misses that they believed were a daily occurrence. There were further concerns 
from the public that once the traffic signal at Lexington Drive (Route 3000)/Harry Byrd Highway 
(Route 7) intersection was removed, more local traffic may opt to access Atwater Drive and 
Ashbrook Place potentially advancing vehicular safety problems at this location. 
 
Atwater Drive operates as free-flow and is currently considered the major approach at this subject 
intersection. It is currently a four lane undivided roadway and classified as minor collector. Its 
existing lane configuration consists of a dedicated right turn lane, one through lane and a shared 
left/through lane for the east and westbound approaches, with a posted speed limit of 30 miles per 
hour (MPH). According to the 2019 Countywide Transportation Plan (CTP), its ultimate section is 
urban 2-lane roadway with sidewalk on one side and a shared use path on the opposite side, 

https://www.loudoun.gov/DocumentCenter/View/152287/CTP---Combined-with-small-maps-bookmarked
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including on-street bike lanes. Atwater Drive does not have a posted speed limit and is assumed to 
be 30 MPH for this report based on the speed results of the AWS study.  
 
Ashbrook Place at Atwater Drive is controlled by stop signs and is considered the minor approach. 
It is a four-lane undivided roadway classified as local in the CTP. The northbound approach has a 
posted speed limit of 30 MPH and the southbound approach has a posted speed limit of 35 MPH.  
Its existing lane configuration consists of a dedicated right turn lane, one through lane and a shared 
left/through lane for the north and southbound approaches. 
 
At the October 2, 2019 Board Business Meeting, the Board approved (7-0-2: Buona and Volpe 
absent) a Board Member Initiative (BMI) brought forward by the Broad Run District Supervisor 
then directing staff to identify available funding to conduct an AWS warrant analysis at the subject 
intersection, and to report back to the Board at a future business meeting with findings and 
recommendations. The purpose of this analysis is to review the approach lane configurations at this 
location and determine if the intersection should be converted from a two-way stop to an AWS 
controlled intersection. 
 
At the November 21, 2019 Board Business Meeting, the Board approved (7-0-2; Higgins and 
Letourneau absent) staff’s recommendation to process a budget adjustment to amend the FY 2020 
Capital Improvement Program (CIP) by moving $27,450 from the CIP Capital Project Management 
account in the Capital Fund to a newly created project titled, “Ashbrook Place and Atwater Drive 
Intersection” in the Capital Projects Fund for the purpose of completing an AWS warrant analysis 
to evaluate the approach lane configurations should the intersection be converted to AWS control 
intersection and/or reconfigure the approach lanes to improve safety and operations. 
 
On May 28, 2020, DTCI presented the findings of the AWS analysis to Supervisor Glass’ office.  
At this briefing, she expressed support of the recommended improvements as described herein and 
its advancement to design and implementation phase.    
 
Summary of Analysis: In Spring of 2020, the Department of Transportation and Capital 
Infrastructure (DTCI) conducted an AWS analysis at the Atwater Drive/Ashbrook Place 
intersection and the findings were presented to the Virginia Department of Transportation (VDOT) 
for review and concurrence.  
 
The data collection of the AWS analysis included a 15-hour turning movement count at the subject 
intersection between 5:00 AM to 8:00 PM on Thursday, January 30, 2020.  A 24-hour speed count 
was also collected on the two subject roadways, Atwater Drive and Ashbrook Place. It was 
determined that the AM and PM peak hours at this intersection are 7:45 AM to 8:45 AM and 12:45 
PM to 1:45 PM, respectively.  
 
The speed data indicates that the 85th percentile speed along Atwater Drive in the eastbound and 
westbound directions are 38 MPH and 30 MPH, respectively (Table 1). The 85th percentile speed 
along Ashbrook Place in the southbound and northbound directions are 36 MPH and 35 MPH, 
respectively. VDOT guidance classifies speeding issues as 85th percentile speeds exceeding 10 

https://lfportal.loudoun.gov/LFPortalInternet/0/edoc/365922/Item%2009%20BMI-Identify%20funds%20for%20Warrant%20Analysis%20of%20Ashbrook%20Pl%20and%20Atwater%20Dr%20Intersection.pdf
https://loudoun.granicus.com/MetaViewer.php?view_id=77&clip_id=6126&meta_id=169716
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MPH above the posted speed limit.  Based on the data, no speeding concerns were identified at the 
Atwater Drive/Ashbrook Place intersection.  
 

Table 1: Speed Data Results 

Atwater Drive 
(Route 3001) 

Posted Speed 
Limit 

(MPH) 

  

Average Speed 
85th Percentile 

Speed 
(MPH) 

Speed 
Differential 

(MPH) 
Eastbound 

30 mph* 
29 38 +8 

Westbound 25 30 +5 
     
     

Ashbrook Place 
(Route 3002) 

Posted Speed 
Limit 

(MPH) 

  

Average Speed 
85th Percentile 

Speed 
(MPH) 

Speed 
Differential 

(MPH) 
Southbound 35 mph 30 36 +1 

Northbound 30 mph 29 35 +5 
*Indicates that no speed limit sign is posted. Speed limit was assumed to be 
30 mph based on 85th percentile speed data collection 

 

 
Available crash data from October 2014 to October 2019 (5-year period) was obtained from the 
VDOT Tableau database system and complemented by detailed crash reports provided by VDOT. 
The data showed that 23 crashes occurred at this intersection, of which 20 incidents (87%) were 
angle crashes, 15 incidents (65%) resulted in property damage and 8 incidents (35%) resulted in 
injury.  The 12-month period between May 1, 2018 and March 1, 2019 contained the highest 
number of crashes with eight (8) angle crashes.  
 
Intersection sight distance, the measure for motorists to adequately see oncoming traffic in either 
direction to safely make a turning movement, was analyzed to determine if other remedial 
improvements were necessary. The intersection sight distance analysis indicated that the 
northbound approach fails to meet the minimum sight distance requirement (at the stop-controlled 
on Ashbrook Place).  Motorists experience difficulty making left- and right-turn movements at the 
stop-controlled intersection due to existing vegetation at the southeast quadrant and the horizontal 
curvature of Atwater Drive. This obstruction prevents roadway users (bicyclists, pedestrians and 
motorists) to see oncoming traffic and potentially reduces safety at this location.  
 
An analysis was conducted to determine the feasibility of an AWS control at the subject intersection 
in accordance with the Federal Highway Administration Manual on Uniform Traffic Control 
Devices (MUTCD). The analysis determined that only one of four criteria were met. As such, an 
AWS condition is not warranted. However, given that there were 23 crashes at this intersection in 
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the 5-year period, an alternative signing and pavement marking configuration was proposed 
(Attachment 2). In July 2020, VDOT approved the intersection control modification report analysis 
and recommendations for implementation (Attachment 3), which includes the proposed conceptual 
signing and pavement marking configuration as shown on Attachment 2.  
 
Proposed Recommendation Improvements: Based on the study findings, the recommended safety 
improvements at the Atwater Drive/Ashbrook Place intersection are as follows and illustrated on 
Attachment 2: 
 

• Install “Cross Traffic Does Not Stop” sign plaques below the stop signs for both approaches 
on Ashbrook Place. These signs will alert drivers that motorists traversing Atwater Drive 
will not stop at this intersection and help prevent near-misses and angle crashes. 
 

• Install advanced warning “Stop Ahead” signs for both approaches on Ashbrook Place to 
inform drivers of the approaching stop and help prevent rear-end crashes. 

 
• Install “Stop Ahead” pavement markings for the approach lanes on Ashbrook Place to 

additionally inform drivers of the approaching stop sign at the intersection. 
 
The VDOT Pavement Marking and Sign Design Guidelines states that a maximum of two lanes are 
allowed to approach a stop sign and all additional lanes should be hatched out. The existing lane 
configuration at Atwater Drive/Ashbrook Place intersection has a dedicated right turn lane, through 
lane, and through/left lane for each approach. So it is recommended that the intersection be modified 
to have a maximum of two approach lanes for the northbound and southbound approaches with stop 
control as illustrated on Attachment 2. The proposed lane modifications have been made based on 
the current CTP, which indicates Atwater Drive as a 2-lane urban roadway with on-street bicycle 
facilities. The proposed modifications for each approach are described below.  With the proposed 
improvements, the intersection is expected to operate a Level of Service B or better. 
 
Northbound Approach on Ashbrook Place: 

• Hatch out the existing exclusive right turn lane 
• Restripe the remaining lanes to be a shared left/through lane and shared through/right lane. 
• Relocate the existing stop bar be moved four (4) feet back from the existing pedestrian ramp 

as recommended by the VDOT Road and Bridge Standards. 
• Trim vegetation at the south east corner to improve sight distance.  

 
Southbound Approach on Ashbrook Place: 

• Hatch out existing dedicated right turn lane. 
• Convert lanes to a shared left/through lane and shared through/right lane. 
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Eastbound Approach on Atwater Drive: 
• Install left turn pavement marking arrows to the leftmost lane, to make it an exclusive left 

turn drop lane. 
 

Westbound Approach on Atwater Drive: 
• Install left turn pavement marking arrows to the leftmost lane, to make it an exclusive left 

turn drop lane. 
• Restripe the remaining lanes to be a through lane and a dedicated right turn lane. 

 
ISSUES: DTCI does not anticipate any issues regarding the proposed signing and pavement 
marking reconfiguration at the Atwater Drive/Ashbrook Place intersection as outlined herein. DTCI 
notes that the subject intersection was prioritized as Ranking 2 in the priority list based upon the 
recently approved April 2020 Expansion of the Roadway Intersection Improvement Program and 
is not considered a high priority intersection (which are those with a ranking of 5).  
 
FISCAL IMPACT: Planning-level cost estimates for the design and implementation of the 
recommended improvements as described herein is $350,000; funding has been identified in the 
Capital Improvement Program (CIP) Traffic Calming Contingency account and the CIP Sidewalk 
Contingency account. The available balance in the Traffic Calming Contingency account is 
$153,274; therefore, the remaining amount of $196,726 will be moved from the Sidewalk 
Contingency account which has a balance of $2,767,725. In accordance with the revisions to the 
Fiscal Policy, should the Board approve this request, staff will move $153,274 from the Traffic 
Calming Contingency account and $196,726 from the Sidewalk Contingency account to the 
Atwater Drive and Ashbrook Place Intersection project in the Capital Projects Fund to complete the 
project.  
 
ALTERNATIVES: The Board may direct staff to send the funding as outlined herein to the FY 
2022 Capital Improvement Program budget development process for further consideration and 
prioritization. 
 
DRAFT MOTIONS: 
 
1. I move that the Board of Supervisors direct staff to proceed with the design and implementation 

of the recommended improvements for the intersection of Atwater Drive and Ashbrook Place 
in the Broad Run Election District. 

 
I further move that the Board of Supervisors direct staff to transfer $153,274 from the Traffic 
Calming Contingency account and $196,726 from the Sidewalk Contingency account to the 
Atwater Drive and Ashbrook Place Intersection project in the Capital Projects Fund to complete 
the project. 
 

OR 
 
2. I move an alternate motion. 
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ATTACHMENTS: 
 
1. Location Map 
2. Proposed Signing and Pavement Marking Concept 
3. VDOT Approved Multi-Way Stop Analysis, July 13, 2020 
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EXECUTIVE SUMMARY
JMT prepared a Multi-Way Stop Warrant Analysis at the intersection of Atwater Drive and Ashbrook Place. 
The appropriateness of installing a multi-way stop at this location will be determined using the applicable 
criteria in the Manual on Uniform Traffic Control Devices (MUTCD, 2009 with Rev. 1 & 2). 

The study intersection of Atwater Drive and Ashbrook Place is a 4-leg intersection that currently operates as 
a two way stop control with stop signs on the minor approaches for the north/south movements of Ashbrook 
Place while the east/west movements of Atwater Drive are unrestricted. The intersecting roadways are each 
4-lane undivided roadways with additional dedicated turning lanes at the intersection. Each approach of the 
intersection has a single dedicated right turn lane, a through lane, and one shared left and through lane. 
Atwater Drive does not have a posted speed limit and is assumed to be 30 MPH for this report based on the 
85th percentile speed study and the existing speed limits of Ashbrook Place. The northern leg of Ashbrook 
Place has a posted speed of 35 MPH while the southern leg has a posted speed of 30 MPH. 

Traffic conditions have been affected at the study intersection by removing access to Lexington Drive from 
Route 7 (Harry Byrd Highway). This change was done by decommissioning the traffic signal at the 
intersection of Lexington Drive and Route 7 on October 7th, 2019. Vehicles accessing Route 7 from Lexington 
Drive are now routed to the interchange of Ashburn Village Boulevard and Route 7. 

A 15-hour vehicle and pedestrian count was conducted on Tuesday, January 30, 2020 as well as 24-hour 
speed data. The AM and PM peak hours for the intersection are 7:45 AM to 8:45 AM for the AM peak period, 
and 12:45 PM to 1:45 PM for the PM peak period. The speed data shows that the average speed along 
Ashbrook Place in the northbound direction is 35 MPH (5 MPH over the posted speed limit) and 36 MPH in 
the southbound direction (1 MPH over the posted speed limit). The average 85th percentile speed for the 
eastbound approach of Atwater Drive is 38 MPH and 30 MPH for the westbound approach. 

Crash data for the intersection was obtained from the VDOT Tableau crash database system for the years 
of October 2014 – October 2019. The crash data showed that a total of 23 crashes occurred at this 
intersection. Two of the crashes were rear-end crashes, one crash was a non-collision accident, and 20 
crashes were angle crashes. The 12-month period between 5/1/2018 to 3/1/2019 had the highest number of 
crashes with 8 angle crashes in total. 

Per Section 2B.07 of the 2019 MUTCD, there are four criteria that should be considered in the engineering 
study for a multi-way STOP sign installation:

i. Criteria A states that a multi-way stop is justified as an interim measure for an intersection where a 
traffic control signal is justified while arrangements are being made for traffic signal installation. 

o A signal warrant analysis is not being conducted or considered by the County at this time, 
and so this criterion is not being evaluated as part of this study.
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ii. Criteria B states that a multi-way stop is justified by the occurrence of 5 or more crashes in a 12-
month period that are potentially correctable by a multi-way stop installation, including turning 
movement collisions and right-angle collisions.

o Examination of the reported crash data for this intersection shows that 8 angle crashes 
occurred within the 12-month period of 5/1/2018 to 3/1/2019 that may potentially be 
considered susceptible to correction by installation of the multi-way stop.  As such, Criteria B 
is met.

iii. Criteria C is based on minimum hourly traffic volumes and delay and consists of two parts and must 
be satisfied by meeting the requirements of both C.1 and C.2 together. Furthermore, the volume 
requirements of C.1 and C.2 can be reduced if the major roadway approach speed exceeds 40 MPH.  

 Criteria C.1 states that the total vehicular volume of both major street approaches must average 
at least 300 vehicles per hour for any 8 hours of an average day, which can be reduced to 210 
vehicles per hour with the 70% reduction if the speed parameters are met. 

 Criteria C.2 states that the total number of units (vehicles, bicycles, and pedestrians) on the 
minor street approaches must average at least 200 units per hour for the same 8 hours used to 
satisfy C.1. With the 70% reduction, the minor street total number of units can be reduced to 140 
units per hour if the speed parameters are met.

 Criteria C.2 also requires an average delay of at least 30 seconds per vehicle on the minor street 
approaches for the busiest hour.

o Analysis of volume data indicate that none of the hourly volumes on the major street or the 
minor street meet the volume requirements set for Criteria C. The volumes were not reduced 
to 70% because the 85th percentile speed of Atwater Drive did not exceed 40 MPH. 
Therefore, the volume Criteria of C.1 and C.2 are not met.

o A Synchro analysis was conducted using the January 2020 peak hour volumes. The existing 
stop-controlled minor street approaches have a delay of 10.6 (NB) and 9.6 (SB) seconds in 
the AM peak hour, and 10.1 (NB) and 9.6 (SB) seconds in the PM peak hour.  The minor 
street approaches do not exceed 30 seconds of delay; therefore, the delay requirement of 
Criteria C.2 is not met.

o Criteria C is not met.

iv. Criteria D states that where no single criterion is met, a multi-way stop may still be justified if all of 
Criteria B, C.1, and C.2 are satisfied to 80 percent of the minimum values.  

o Since Criteria B is already satisfied, Criteria D does not apply and is not evaluated. 
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Other Criteria:
Other criteria listed in MUTCD were also considered as listed below:

 The need to control left turn conflicts - field observations and traffic volumes show there appears 
to be no left turn conflict concern at the intersection.

 The need to control vehicle/pedestrian conflicts near locations that generate high pedestrian 
volumes – based on the pedestrian counts collected in January 2020, only two (2) pedestrians 
were observed at this intersection during the PM peak period. Therefore, there is no need to 
control vehicle/pedestrian conflicts at this intersection. 

 Locations where a road user, after stopping, cannot see conflicting traffic and is not able to 
negotiate the intersection unless conflicting cross traffic is also required to stop – intersection 
sight distances were calculated for all approaches; the intersection sight distances are adequate 
for the eastbound, westbound, and southbound approaches but not for the northbound approach.

 An intersection of two residential neighborhood collector streets where multi-way stop control 
would improve traffic operational characteristics of the intersection – the Synchro analysis shows 
that the existing two-way stop control operates at a Level of Service (LOS) B or better during 
both AM and PM peak hours; the operations were also evaluated for the multi-way stop control 
and it was determined that the intersection operations are similar to the existing two-way stop 
control operations. 

Recommendation: The analysis provided in this study shows that a multi-way stop is justified by the 
occurrence of 5 or more crashes in a 12-month period under the requirements of Criteria B of the MUTCD.  
However, this study does not recommend the installation of a multi-way stop due to the low traffic volumes 
at the intersection. Alternative signing, pavement marking improvements, and road diet are recommended 
to improve safety including installing “Cross Traffic Does Not Stop” signs, as well as warning signs and 
pavement markings alerting drivers to the stop signs ahead.
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INTRODUCTION 
This report presents the results of a multi-way stop analysis proposed for the existing intersection of Atwater 
Drive and Ashbrook Place in Loudoun County, Virginia.  To determine whether a multi-way stop is warranted, 
the analysis conducted in this report uses criteria outlined in the Manual on Uniform Traffic Control Devices 
(MUTCD, 2009 with Rev. 1 & 2). This study was prepared by JMT for the Loudoun County Department of 
Transportation & Capital Infrastructure. 

The study intersection of Atwater Drive and Ashbrook Place currently operates as a two way stop control 
with stop signs on the minor approaches for the north/south movements of Ashbrook Place while the 
east/west movements of Atwater Drive are unrestricted. Atwater Drive and Ashbrook Place are 4-lane 
undivided roadways with additional dedicated turning lanes at the intersection. Atwater Drive does not have 
a posted speed limit and is assumed to be 30 miles per hour (MPH) for this report based on the 85th percentile 
speed study and the existing speed limits of Ashbrook Place. The north leg of Ashbrook Place has a posted 
speed of 35 MPH while the south leg has a posted speed of 30 MPH. 

The traffic patterns for the study intersection have changed as a result from the decommissioning of a traffic 
signal located at Route 7 (Harry Byrd Highway) & Lexington Drive. The signal was decommissioned on 
October 7th, 2019. The removal of the signal has rerouted vehicles accessing Route 7 from Lexington Drive 
to the interchange of Ashburn Village Boulevard & Route 7. The location of the decommissioned traffic signal 
and the study intersection is shown in Figure 1.

An engineering study is required to determine if a multi-way stop is warranted at a location. The MUTCD, 
published by the Federal Highway Administration (FHWA) and used as the standard for conducting these 
studies, lists four major criteria used to justify a multi-way stop sign installation. These four criteria are based 
primarily on traffic volumes, crash history, and operating speeds. Using these criteria, the purpose of this 
study is to determine if a multi-way stop is justified at this intersection by installing additional stop sign control 
for the eastbound and westbound approaches of Atwater Drive. 
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Figure 1: Intersection Location 
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BACKGROUND 
Atwater Drive (Route 3001)

Atwater Drive operates as free-flow and is considered the major roadway of the intersection. Atwater Drive 
is a four-lane undivided roadway and is classified as a minor collector under the Loudoun County 2019 
Countywide Transportation Plan (CTP). Atwater Drive does not have a posted speed limit and is assumed 
to be 30 MPH for this report based on the 85th percentile speed study. The existing lane configuration for 
Atwater Drive consists of a dedicated right turn lane, one through lane and a shared left/through lane for the 
east and westbound approaches. The intersection and lane configuration are shown in Figure 2.  

Ashbrook Place (Route 3002)

The approaches of Ashbrook Place are stop controlled is considered the minor roadway of the intersection. 
Ashbrook Place is a four-lane undivided roadway and has no roadway classification in the Loudoun County 
2019 CTP. The northbound approach of Ashbrook Place has a posted speed limit of 30 MPH while the 
southbound approach has a posted speed limit of 35 MPH. The existing lane configuration for Ashbrook 
Place consists of a dedicated right turn lane, one through lane and a shared left/through lane for the north 
and southbound approaches.

There are two existing pedestrian ramps at the south leg of Ashbrook Place: one on each side. The southeast 
pedestrian ramp was recently constructed along with an additional shared used path. At the time of this 
report, the southeast corner of the intersection is being developed with tree clearing and landscaping 
modifications. There are currently no other pedestrian ramps provided at the intersection. The existing 
pedestrian ramps at the south leg of Ashbrook Place do not have crosswalk markings. The ramps have also 
been installed behind the existing stop bar of the northbound approach as shown in Figure 3. 
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Figure 2: Study Intersection
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Figure 3: Ashbrook Place Approach
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DATA COLLECTION 
TRAFFIC VOLUMES AND SPEEDS
A 15-hour traffic count was conducted at the intersection on Thursday, January 30, 2020. The count collected 
volumes in 15-minute intervals for cars, trucks, bicycles, and pedestrians traversing the intersection. The AM 
and PM peak hours for the intersection are 7:45 AM to 8:45 AM, and 12:45 PM to 1:45 PM. respectively. 
Detailed counts, including total vehicles, total pedestrians, and a summary of peak hour volumes, are 
included in Appendix A. Figure 4 shows the peak hour traffic volumes for the intersection.

Figure 4: Peak Hour Volumes

Based on the pedestrian counts collected and tabulated in Appendix A, the intersection currently has minor 
pedestrian activity. During the peak hour from 12:45 PM to 1:45 PM, only two pedestrians were recorded 
crossing the north leg of Ashbrook Place. An additional two pedestrians crossed the north leg of Ashbrook 
Place during the 4:00 PM to 5:00 PM and 7:00 PM to 8:00 PM time periods. No bikes or scooters were 
recorded during any time period at the intersection. 
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In addition to traffic volume data, 24-hour speed data was also collected for all approaches of the intersection. 
The speed data results are presented in Table 1. The speed data is provided in further detail in Appendix 
B.

Table 1: Speed Data Result

Approach Speed (MPH)
Ashbrook Place

Posted 
Speed 
Limit Average Speed 85th Percentile

Southern Approach 35 MPH 30 36
Northern Approach 30 MPH 29 * 35

Average 30 36

Approach Speed (MPH)
Atwater Drive

Posted 
Speed 
Limit Average Speed 85th Percentile

Eastern Approach 29 38
Western Approach

NA
25 30

Average 27 33

* Indicates speeds at or more than 5 MPH above the posted speed limit

The result of speed data shows that the average 85th percentile speed along Ashbrook Place in the 
northbound and southbound approaches are 36 MPH and 35 MPH, respectively. Based on the data, the 85th 
percentile speeds for vehicles on the northern approach of Ashbrook Place exceed the posted speed limit by 
5 MPH. The Virginia Department of Transportation (VDOT) classifies speeding issues as exceeding 10 MPH 
above the posted speed limit for secondary roads. 
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CRASH DATA

Crash data at this intersection for the past five years (October 2014 – October 2019) was obtained from the 
VDOT Tableau database system. A summary of the crash data is included in Appendix C. Table 2 shows 
the total number of crashes per year collected from the VDOT Tableau system. The 12-month period from 
5/1/2018 to 3/1/2019 had the highest number of crashes with 8 angle crashes. 

Table 2: Crash Data by Year 

Type of Collision Surface Severity Time of Day
Year

Angle Rear-
End

Non-
Collision Dry Wet PDO

A. 
Severe 
Injury

B. Visible 
Injury

C. 
Nonvisible 

Injury

AM Peak 
(7:45-8:45 

AM)

PM Peak 
(12:45 – 
1:45 PM)

Off 
Peak

Total

2015 3 1 4 0 3 0 0 1 4 4
2016 3 1 4 0 3 1 0 0 2 2 4
2017 3 1 4 0 3 1 0 0 4 4
2018 7 5 2 3 3 1 0 2 5 7
2019 4 2 2 3 1 0 0 4 4
Total 20 2 1 19 4 15 6 1 1 2 2 19 23

Percent 
(%) 87% 9% 4% 83% 17% 65% 26% 4% 4% 9% 9% 83% 100%

A summary of crashes by type and location, as indicated from VDOT data, is provided in Figure 5.
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Figure 5: Crash Locations at Intersection

INTERSECTION SIGHT DISTANCE
JMT staff conducted a field investigation on February 18, 2020, to document existing conditions of the study 
intersection and measure sight distances for the stop controlled northbound and southbound approaches. 
The measured sight distances were documented and compared to the VDOT threshold under the Road 
Design Manual Appendix F. The design speeds used to acquire the sight distance thresholds were 35 MPH 
for the southbound approach and 40 MPH for the northbound approach. The results of this comparison are 
included in Table 3. 
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Table 3: Sight Distance Analysis

Sight Distance

Approach Movement Looking Measured 
(feet)

VDOT 
Threshold 

Meet 
Standard

Right Turn Left 500' 415' Yes
Left 500' 415' YesSB

Left Turn
Right 705' 440' Yes

Right Turn Left 425 475' No
Left 425' 475' NoNB

Left Turn
Right 175' 500' No

There are no visual obstructions for the southbound approach and meets the VDOT thresholds for sight 
distance at the intersection. The existing sight distance for the northbound approach does not meet the VDOT 
thresholds and is insufficient for drivers to see oncoming traffic. In order to see oncoming traffic, northbound 
vehicles must move past the existing stop bar and enter the intersection. Example photos of the northbound 
sight distance looking right are shown in Figure 6. An aerial view shows that the intersection sight distance 
is potentially impeded by vegetation and existing roadway alignment for the northbound approach 
movements from the stop bar looking right, as shown in Figure 7. The aerial also shows that the horizontal 
curve along Atwater Drive impairs the sight distance for northbound approach movements looking left.

Figure 6: Northbound Sight Distance
(Looking Right)
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Figure 7: Recommended Intersection Sight Distance

JMT field staff also noted the addition of a new pedestrian ramp at the southeast corner of the intersection. 
An additional shared use path has also been added which runs north along the east side of Ashbrook Place 
and continues east along Atwater Drive. The new pedestrian ramp is in line with the existing pedestrian ramp 
on the southwest corner of the intersection. While no crosswalks have been added, the pedestrian ramps 
have been installed behind the existing stop bar at Ashbrook Place. It is recommended that the northbound 
stop bar should be moved a minimum of 4 feet behind the pedestrian ramps as advised in the VDOT Road 
and Bridge Standards. 

MULTI-WAY STOP ANALYSIS
The following four criteria are listed in Section 2B.07 of the MUTCD and were analyzed for the intersection 
of Atwater Drive and Ashbrook Place, as described below: 

Criteria A
Criteria A states that a multi-way stop is justified as an interim measure for an intersection where a traffic 
control signal is justified while arrangements are being made for traffic signal installation.  
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Analysis findings: A signal warrant analysis is not being conducted or considered by the County at this time, 
and so this criterion is not being evaluated as part of this study.

Criteria B
Criteria B states that a multi-way stop is justified by the occurrence of 5 or more crashes in a 12-month 
period that are potentially correctable by a multi-way stop installation, including turning movement collisions 
and right-angle collisions.  

Analysis findings: Examination of the reported crash data for this intersection shows that a total of 8 angle 
crashes occurred during the 12-month period of 5/1/2018 to 3/1/2019; all of which could have been potentially 
corrected by a multi-way stop. Therefore, Criteria B is satisfied.

Criteria C
Criteria C is based on minimum hourly traffic volumes and delay and consists of two parts and must be 
satisfied by meeting the requirements of both C.1 and C.2 together. Furthermore, the volume requirements 
of C.1 and C.2 can be reduced if the major roadway approach speed exceeds 40 MPH. Criteria C.1 states 
that the total vehicular volume of both major street approaches must average at least 300 vehicles per hour 
(VPH) for any 8 hours of an average day, which can be reduced to 210 VPH. Criterion C.2 states that the 
total number of units (vehicles, bicycles, and pedestrians) on the minor street approaches must average at 
least 200 units per hour (UPH) for the same 8 hours used to satisfy C.1. With the 70% reduction, the minor 
street total number of units can be reduced to 140 UPH.

Analysis findings: Analysis of volume data indicate that none of the hourly volumes on the major street and 
minor street meet the volume requirements set for Criteria C is presented in Table 4. The vehicular volume 
entering the intersection from the major street approaches does not average at least 300 vehicles per hour 
nor do the minor street volumes total 200 units per hour for the same 8 hours of an average day.  None of 
the approaches qualify for the 70% reduction. Therefore, the Volume Criterion for Criteria C is not met. 



Page 16

MULTI-WAY STOP STUDY
Atwater Drive (Route 3001) and Ashbrook Place (Route 3002)

FINAL

Table 4: Analysis of 8-Hour Volume Warrants

Major Street
(Atwater Drive)

Minor Street
(Ashbrook Place)

Time Total 
Vehicles 
(VPH)

Criteria 
Requirement
(100%/ 70 %)

Total Units
Criteria 

Requirement
(100%/ 70 %)

5:00 – 6:00 AM 17 11
6:00 – 7:00 AM 25 16
7:00 – 8:00 AM 79 42
8:00 – 9:00 AM 141 51

9:00 – 10:00 AM 85 74
10:00 – 11:00 AM 65 83
11:00 – 12:00 PM 55 109
12:00 – 1:00 PM 89 134
1:00 – 2:00 PM 101 122
2:00 – 3:00 PM 57 94
3:00 – 4:00 PM 63 92
4:00 – 5:00 PM 64 105
5:00 – 6:00 PM 54 148
6:00 – 7:00 PM 53 91
7:00 – 8:00 PM 25

300 VPH/
210 VPH

55

200 UPH/
140 UPH

Total 973 1227

Criteria C.2 also requires an average delay of at least 30 seconds per vehicle (sec/veh) on the minor street 
approaches for the busiest hour. 

Analysis findings: A Synchro analysis was conducted using the 2019 peak hour volumes and the results are 
included in Appendix D. The existing stop-controlled minor street approaches have a delay of 10.6 sec/veh 
(NB) and 9.6 sec/veh (SB) in the AM peak hour, and 10.1 sec/veh (NB) and 9.6 sec/veh (SB) in the PM peak 
hour as shown in Table 5. The minor street approaches do not exceed 30 sec/veh; therefore, the delay 
criterion for Criteria C.2 is not met.
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Table 5: Existing Condition Operational Analysis Results

Two-Way Stop Operation (Existing Condition)
AM Peak Hour PM Peak HourMovement 

Delay 
(sec/veh) LOS Approach Delay 

(sec/veh)
Approach 

LOS
Delay 

(sec/veh) LOS Approach Delay 
(sec/veh)

Approach 
LOS

Th/L 10.7 B 10.4 B
Through 10.7 B 10.4 B

Ashbrook 
Place

NB Right 8.4 A
10.6 B

8.4 A
10.1 B

Th/L 10.3 B 10.4 B
Through 10.3 B 10.3 B

Ashbrook 
Place

SB Right 8.4 A
9.6 A

8.5 A
9.6 A

Th/L 7.5 A 7.4 A
Through - - - -

Atwater 
Drive

EB Right - -

6.2 A

- -

6.1 A

Th/L 7.2 A 7.3 A
Through - - - -

Atwater 
Drive
WB Right - -

0.4 A
- -

1.6 A

Overall 5.2 A 7.2 A

Criteria D
Criteria D states that where no single criterion is met, a multi-way stop may still be justified if all of Criteria 
B, C.1, and C.2 are satisfied to 80 percent of the minimum values.  

Analysis findings: Since Criteria B is already satisfied, Criteria D does not apply and is not evaluated. 

Other Criteria:
Other criteria listed in MUTCD were also considered as listed below:

A. The need to control left turn conflicts 
Analysis findings: Field observations and traffic volumes show there appears to be no left turn conflict 
concern at the intersection.

B. The need to control vehicle/pedestrian conflicts near locations that generate high pedestrian volumes
Analysis findings: Based on the pedestrian counts collected in January 2020, only two (2) pedestrians 
were observed at this intersection during the PM peak period; therefore, no need to control 
vehicle/pedestrian conflicts at this intersection.

C. Locations where a road user, after stopping, cannot see conflicting traffic and is not able to negotiate 
the intersection unless conflicting cross traffic is also required to stop 
Analysis findings: Intersection sight distances were calculated for all approaches; the intersection 
sight distances are adequate for the eastbound, southbound, and westbound approach but not for 
the northbound approach.
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D. An intersection of two residential neighborhood collector streets where multi-way stop control would 
improve traffic operational characteristics of the intersection
Analysis findings: The Synchro analysis shows that the existing two-way stop control operates at LOS 
B or better during both AM and PM peak hours; the operations were also evaluated for the multi-way 
stop control and it was determined that the intersection operations are similar to the existing two-way 
stop control operations. Results for the multi-way stop control Synchro analysis are shown in Table 
6. 

Table 6: Multi-way Stop Condition Operational Analysis Results

RECOMMENDATIONS AND CONCLUSIONS
The analysis provided in this study shows that a multi-way stop is only justified by the occurrence of 5 or 
more crashes in a 12-month period under the requirements of Criteria B of the MUTCD. However, based on 
the low traffic volumes recorded at the intersection, this study does not recommend the installation of a multi-
way stop at this intersection. Instead, the following alternative improvements are recommended at the 
intersection to improve safety:

 Install 36”x18” W4-4P “Cross Traffic Does Not Stop” sign plaques below the stop signs of Ashbrook 
Place for both approaches. These signs will alert drivers that the cross traffic along Atwater Drive will 
not stop at the intersection to help prevent angle crashes.  

 Install advanced warning W3-1 “Stop Ahead” signs for both approaches of Ashbrook Place to inform 
drivers of the approaching stop and help prevent rear-end crashes.  

 Install “Stop Ahead” pavement markings for the approach lanes of Ashbrook Place to additionally 
inform drivers of the approaching stop sign at the intersection.  

The Pavement Marking and Sign Design Guidelines for the VDOT NoVA District states that a maximum of 
two lanes are allowed to approach a stop sign. All additional lanes should be hatched out. The existing lane 
configuration of Atwater Drive and Ashbrook Place has a dedicated right turn lane, through lane, and 
through/left lane for each approach. It is recommended that the intersection be modified to have a maximum 
of two approach lanes for the northbound and southbound approaches with stop control. Lane modifications 
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have been made based on the Loudoun County CTP which calls for Atwater Drive as a 2-lane urban roadway 
with on-street bicycle facilities on Atwater Drive and existing turning movement volumes in order to maintain 
operation of the intersection. The modifications for approach shall be as follows:

Northbound Approach:
 The existing exclusive right turn lane should be hatched out. 
 The remaining lanes will be a shared left/through lane and shared through/right lane.
 The existing stop bar of the northbound approach for Ashbrook Place should be moved 4 feet 

back from the existing pedestrian ramp as recommended by the VDOT Road and Bridge 
Standards.

Southbound Approach:
 The existing dedicated right turn lane should be hatched out. 
 The remaining lanes will be a shared left/through lane and shared through/right lane.

Eastbound Approach:
 Install left turn pavement marking arrows to the leftmost lane, to make it an exclusive left turn 

drop lane. 
 The remaining lanes will be a through lane and a dedicated right turn lane.

Westbound Approach
 Install left turn pavement marking arrows to the leftmost lane, to make it an exclusive left turn 

drop lane. 
 The remaining lanes will be a through lane and a dedicated right turn lane.

The proposed sign installation and lane configuration are shown in Figure 8. The location and details of the 
proposed pavement marking for the lane configuration, and signs will be reviewed and approved during the 
design stage. 

A Synchro analysis conducted using HCM 2010 methodology shows that the proposed lane configurations 
do not have a negative effect on the intersection operation. It was determined that the intersection operations 
are expected to be similar to the existing lane configuration with LOS B or better on all approaches of the 
intersection. Results of the analysis are shown in Table 7.

Sight distance for the northbound approach of Ashbrook Place is obstructed by vegetation and the existing 
roadway geometry. Vegetation trimming is recommended along the south east corner of the intersection to 
improve sight distance for the northbound approach of Ashbrook Place.
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Figure 8: Proposed Striping and Lane Configuration

Table 7: Proposed Lane Configuration Operational Analysis Results

Two-Way Stop Operation 
AM Peak Hour PM Peak HourMovement 

Delay 
(sec/veh) LOS Approach Delay 

(sec/veh)
Approach 

LOS
Delay 

(sec/veh) LOS Approach Delay 
(sec/veh)

Approach 
LOS

L/TH 10.7 B 10.4 BAshbrook 
Place

NB TH/R 10.5 B
10.6 B

9.9 A
10.1 B

L/TH 10.3 B 10.4 BAshbrook 
Place

SB TH/R 9.3 A
9.6 A

9.3 A
9.7 A

Left 7.5 A 7.4 A
Thru - - - -

Atwater 
Drive

EB Right -
6.2 A

- -
6.1 A

Left 7.2 A 7.3 A

Thru - - - -
Atwater 

Drive
WB

Right - -

0.4 A

- -

1.6 A

Overall 5.2 A 7.2 A
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Appendix A
Vehicular and Pedestrian Count Data
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Appendix B
Speed Analysis
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Appendix C
Crash Data
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VDOT Tableau Crash Data



Page 35

MULTI-WAY STOP STUDY
Atwater Drive (Route 3001) and Ashbrook Place (Route 3002)

FINAL

VDOT Tableau Crash Data

Appendix D
Synchro Analysis
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Existing Conditions – AM Peak Hour
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Existing Conditions – PM Peak Hour
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Multi-way Stop Conditions – AM Peak Hour
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Multi-way Stop Conditions – PM Peak Hour
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Proposed Conditions – AM Peak Hour
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Proposed Conditions – PM Peak Hour


	Item 11 Response to BMI-Warrant Analysis at Ashbrook Pl Atwater Dr
	Attachment 1
	Attachment 2
	Attachment 3




