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DATE: June 11, 2021 

TO: Dan Sanayi, P.E., Montgomery County Department of Transportation 

FROM: 
 
Kristen Haas, P.E., PTOE, STV 
 

SUBJECT: MD 112 (Seneca Road) at Esworthy Road – Intersection Improvements 

 

Introduction 

The purpose of this study is to conduct a traffic analysis for the intersection of MD 112 (Seneca Road) and 

Esworthy Road. The intersection is a three legged, stop controlled “Y” intersection and is shown in Figure 1. 

A single lane roundabout is proposed in order to improve safety and mitigate sight distance issues. This 

memorandum documents the data, analysis, findings, and conclusions of the traffic study conducted for the 

proposed design.  

 

 
Figure 1: Study Intersection 
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Existing Conditions 

A 13-hour turning movement count was conducted for the study intersection on Tuesday, May 4, 2021 and is 

provided in Appendix A. Based on the collected data, the AM peak hour is 7:30-8:30 AM and the PM peak 

hour is 3:45-4:45 PM. Peak hour volumes are shown in Figure 2 and the existing lane use is shown in Figure 

3.  

 

 
Figure 2: Existing Peak Hour Volumes 

 

 
Figure 3: Existing Lane Use and Traffic Control  
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It should be noted that the turning movement count was compared to a historical count from 2012 obtained 

from MDOT SHA’s ITMS website (provided in Appendix A), and peak hour volumes varied significantly for 

the westbound left turn during the AM peak hour and the northbound right turn during the PM peak hour. The 

2012 data showed 492 westbound left turns during the AM peak hour, compared to 156 vehicles per hour in 

2021 and 415 northbound right turns during the PM peak hour, compared to 233 vehicles in 2021. Historical 

AADT information for MD 112 also indicates comparable peak hour volumes west of the intersection on MD 

112 between 2012 and 2021, further indicating that the subject intersection may have been utilized to route 

around congestion in Rockville or on I-270 via Esworthy Road prior to the COVID-19 pandemic. 

 

Speed and vehicle classification data collected in May 2021 was provided by MCDOT. The speed data 

indicates that the daily average and 85th percentile speeds on MD 112 are 40 MPH and 45 MPH, respectively, 

while the average and 85th percentile speeds on Esworthy Road are 39 MPH and 44 MPH, respectively. The 

vehicle classification data indicates that 8.3 percent of traffic on MD 112 consists of trucks and buses while 

8.6 percent of traffic on Esworthy Road consists of trucks and buses. Summary sheets for the speed and 

classification data are provided in Appendix B. 

 

A capacity analysis was conducted utilizing VISSIM 11 software based on the existing intersection geometry 

and the peak hour volumes shown in Figure 2. The selected measures of effectiveness (MOEs) evaluated 

include Level of Service (LOS), delay, and maximum queue length. The results of the capacity analysis for the 

existing condition are summarized in Table 1.  

 

Table 1:  Existing Condition VISSIM Analysis 

Existing Condition 

Movement 

AM Peak Hour PM Peak Hour 

Demand 
Through

-put 

Delay 

(sec) 
LOS 

Max 

Queue 

(ft) 

Demand 
Through

-put 

Delay 

(sec) 
LOS 

Max 

Queue 

(ft) 

EBT 57 57 0.0 A 0 122 122 0.1 A 0 

EBR* 7 7 4.7 A 50 12 11 4.8 A 58 

WBL 156 158 0.9 A 49 69 69 1.0 A 44 

WBT 79 77 0.7 A 6 74 74 0.4 A 6 

NBL* 5 6 5.9 A 46 10 10 6.6 A 56 

NBR* 40 40 5.0 A 76 233 233 7.9 A 170 

Overall - - 1.4 A - - - 4.0 A - 

* Stop Controlled Movement         

 

The results in Table 1 indicate that the intersection operates with very minimal movement delays during both 

the AM and PM peak hours. The northbound right turn experiences the most notable maximum queue of 170 

feet during the PM peak hour.  

Proposed Condition 

A single lane roundabout has been proposed for the intersection and a concept plan for the design is provided 

in Appendix C. The proposed roundabout was modeled in VISSIM and the results of the analysis are 

summarized in Table 2.  
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Table 2:  Existing Condition VISSIM Analysis 

Movement Demand 

Existing Condition Proposed Condition 

Through-

put 

Delay 

(sec) 
LOS 

Max 

Queue 

(ft) 

Through-

put 

Delay 

(sec) 
LOS 

Max 

Queue 

(ft) 

AM Peak Hour 

EBT 57 57 0.0 A 0 57 1.6 A 59 

EBR* 7 7 4.7 A 50 7 1.1 A 59 

WBL 156 158 0.9 A 49 158 0.8 A 15 

WBT 79 77 0.7 A 6 77 0.8 A 15 

NBL* 5 6 5.9 A 46 6 0.5 A 22 

NBR* 40 40 5.0 A 76 39 0.5 A 22 

Overall - - 1.4 A - - 0.9 A - 

PM Peak Hour 

EBT 122 122 0.1 A 0 122 1.6 A 26 

EBR* 12 11 4.8 A 58 12 0.8 A 26 

WBL 69 69 1.0 A 44 68 1.2 A 37 

WBT 74 74 0.4 A 6 74 1.3 A 37 

NBL* 10 10 6.6 A 56 10 1.7 A 101 

NBR* 233 233 7.9 A 170 233 1.6 A 101 

Overall - - 4.0 A - - 1.5 A - 

* Stop Controlled Movement under Existing Condition 

 

The results in Table 2 indicate that the intersection continues to operate with minimal movement delays and 

an overall intersection LOS of A during the AM and PM peak hour. Under proposed conditions, all approaches 

experience maximum queues of less than 100 feet with the exception of the northbound approach, which 

experiences maximum queues of 101 feet during the PM peak hour.  It should be noted that the roundabout 

configuration was previously analyzed with peak hour volumes developed by growing the 2012 ITMS turning 

movement count, and the intersection continued to operate with minimal delay. 

Safety Analysis  

Available crash data was obtained from the dataMontgomery website for the study intersection and crash data 

by type for the 5-year period of 2016 through 2020 is shown in Figure 4. The crash data is provided in 

Appendix D.  
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Figure 4: Crash Types at MD 112 at Esworthy Road (2016-2020)  

 

As shown in Figure 4, eight crashes were reported at the intersection between 2016 and 2020. The eight crashes 

consisted of five single vehicle crashes, one head on crash, one left turn crash, and one rear end crash. 

 

Studies have shown that the installation of roundabouts have resulted in improved safety performance for many 

locations of varying settings and previous traffic control. The increase in safety can be attributed to the factors 

including, but not limited to, the reduction in conflict points and lower speeds through the intersection. The 

crashes reported for a roundabout also tend to be less severe given that motorists are typically driving at similar 

speeds through a roundabout compared to typical intersection configurations. The FHWA Crash Modification 

Factors Clearinghouse website indicates that the crash modification factor (CMF) associated with converting 

a rural, stop controlled intersection into a single lane roundabout is 0.42 for all crash types and severities, 

meaning that a 58 percent reduction of crashes can be estimated. Details from the CMF website are provided 

in Appendix E.  

 

The proposed roundabout is also expected to improve safety at the intersection by eliminating an existing sight 

distance issue for the northbound left turn movement. Based on the guidelines outlined in the AASHTO 
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Greenbook, a sight distance of 500 feet should be provided for the northbound left turn. The existing sight 

distance for this movement, however, is 310 feet.  

Summary  

The purpose of this study is to conduct a traffic analysis for the intersection of MD 112 (Seneca Road) and 

Esworthy Road. The intersection is a three legged, stop controlled “Y” intersection and a single lane 

roundabout is proposed in order to improve safety and mitigate a sight distance issue for northbound left turns 

from Esworthy Road to westbound MD 112. The results of the traffic analysis indicate that the proposed 

roundabout is projected to operate with minimal delay and approach queues. Further, based on the 

FHWA Crash Modification Factors Clearinghouse Website, converting a rural, stop controlled 

intersection into a single lane roundabout may result in a reduction of crashes of all types and severities 

by 58 percent.  


