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Executive Summary 
Anne Arundel County initiated the Waugh Chapel Road Transportation Facility Planning study with the 
objective to fill in the gaps in the sidewalk and bicycle facilities that connect Waugh Chapel Shopping 
Center to the existing and planned neighborhoods to the west. The limits of the Waugh Chapel Road 
study corridor are from Maytime Drive to New Market Lane.  The study will focus on a multimodal, 
context-sensitive approach to identify and recommend improvements to the existing corridor that strike a 
balance between future vehicular traffic volumes and pedestrian/bicyclists and to enhance safety and 
connectivity for all modes of transportation. 

This Existing Conditions Report represents the first step in the study process.  Following acceptance of 
this report, the County will initiate Phase II of the study. During Phase II, the team will then work with the 
County and the community to develop evaluation metrics and begin to develop concepts for 
improvements to address deficiencies along the study corridor. 

The following summarizes the key findings of the existing conditions analysis for the Waugh Chapel Road 
study corridor: 

 The signalized study intersections (Maytime Drive, Symphony Lane/Silver Way, and New Market 
Lane/Wigeon Way) along Waugh Chapel Road operate within adequate levels of service during 
peak hours. The two unsignalized intersections (Silver Way/Macmullen Drive and Summerfield 
Road) operate at LOS F during the AM and PM peak hours and LOS D and F during the Saturday 
peak hour. The failing level of service is due to the difficulty that the side street vehicles have in 
finding gaps to enter Waugh Chapel Road. Field observations reveal minimal queues at the 
unsignalized intersections. 

 The roadway segments studied along Waugh Chapel Road operate at LOS D/E. The peak hour 
demand on Waugh Chapel Road is heavy for a two-lane facility. The segments east of Symphony 
Lane operate worse than the western segment, Maytime Drive to Symphony Lane, during the AM 
peak due to higher demand and truck traffic. During PM peak all segments operate at LOS E for 
both directions. Field observations did not reveal issues with level of service along Waugh Chapel 
Road. There was very little delay along the corridor during the peak periods, with the exception of 
an approximate 15-minute period between 7:50 and 8:05 AM in the eastbound direction at the 
intersection of Waugh Chapel Road and Symphony Lane. This delay is attributed to the traffic 
associated with the School of the Incarnation. 

 Existing traffic volumes at the intersection of Silver Way/Macmullen Drive and Waugh Chapel 
Road do not warrant a traffic signal. 

 Speeding in the corridor, based on the 85th percentile speeds, in conjunction with roadway 
horizontal alignment may present potential risk to safety at the intersections as well as future 
proposed pedestrian and bicycle improvements. 

 Reported crashes along the corridor are centered around the intersections and driveways. 
Excluding the crashes near MD 3, crashes at the intersection of New Market Lane/Wigeon Way 
represented over 35% of the crashes in the corridor and most of the rear-end and angle crashes. 
Most of the single vehicle crashes occurred between Maytime Drive and Silver Way/Macmullen 
Drive. Roadway horizontal curves and speeding are contributing factors. 

 The lack of connected sidewalks on Waugh Chapel Road in the study area is a critical gap to 
address in this study as the roadway is transformed.  

 Dedicated bicycle facilities or shared use paths are needed on Waugh Chapel Road to provide 
protection for bicyclists and connectivity for the bicycle network linking to the regional trail and 
transit system.  
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Chapter 1 Project Background 

INTRODUCTION 

Anne Arundel County initiated this study with the objective to fill in the gaps in the sidewalk and bicycle 
facilities that connect Waugh Chapel Shopping Center to the existing and planned neighborhoods to the 
west. This study will focus on a multimodal, context-sensitive approach to identify and recommend 
improvements to existing multimodal facilities that strike a balance between vehicular traffic and 
pedestrian/bicyclists and to enhance safety and connectivity for all modes of transportation. 

There also have been previous studies that have examined this area from land use, planning and 
transportation perspectives, including: 

 Summerfield Traffic Impact Study, 2014 
 2013 Anne Arundel County Pedestrian and Bicycle Master Plan 
 Chapel Creek Village Traffic Impact Study, 2012 

This report documents the existing transportation conditions in the study area. The chapters are 
structured to reflect each of the focus areas of the report. 

 Data Collection 
 Roadway Geometrics 
 Traffic Operations Evaluation 
 Multimodal Transportation 
 Safety Assessment 
 Findings and Conclusions 

STUDY AREA 

The study area is shown in Figure 1. The limits of the Waugh Chapel Road study corridor are from 
Maytime Drive to New Market Lane. This report documents existing conditions along the Waugh Chapel 
Road corridor to understand the needs and deficiencies for all roadway users as well as the benefits and 
effects of any proposed improvements on the transportation network.  
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Figure 1: Study Area 

STUDY INTERSECTIONS 
The study area includes the following five intersections: 

1. Maytime Drive and Waugh Chapel Road 
2. Silver Way/Symphony Lane and Waugh Chapel Road 
3. Silver Way/Macmullen Drive and Waugh Chapel Road 
4. Summerfield Road and Waugh Chapel Road 
5. New Market Lane/Wigeon Way and Waugh Chapel Road 

Figure 2 illustrates the locations of the study intersections and their associated lane designations and 
intersection traffic control. Eastbound Waugh Chapel Road at Summerfield Road has one shared left-
turn/through lane and a “de facto” right-turn lane that is currently marked as a shoulder. For traffic 
analysis, an effective right-turn lane is assumed for both eastbound and westbound Waugh Chapel Road 
at Summerfield Road. The New Market Lane/Waugh Chapel Road intersection runs actuated-
uncoordinated signal operations and the intersections of Maytime Drive and Symphony Lane/Silver Way 
with Waugh Chapel Road run coordinated signal operation. The other two intersections are stop-
controlled on the side streets. 
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Figure 2. Study Intersection Lane Designation and Traffic Control
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COMMUNITY AND DEVELOPMENT 
Waugh Chapel Road is in the Odenton Small Area Plan 
portion of Anne Arundel County. Figure 3 and Figure 4 
show the types of land uses that are present. The areas 
located adjacent to Waugh Chapel Road are primarily 
residential, including low to medium density multifamily 
dwellings. Small commercial and retail areas are 
concentrated along the southeast portion of the corridor 
near the intersection with MD 3 (Crain Highway). Along 
with residential and commercial uses, there are portions 
of the surrounding area that are reserved for natural 
features and industrial uses. The Odenton MARC Train 
Station is located north of the project site, 
approximately a 30-minute walk from the western 
portion of the study area.  

Development actives in the corridor include expansion 
of Summerfield Village off Summerfield Road and 
Chapel Creek Village off Macmullen Drive, across from 
Silver Way. Two schools are located within or near the 
study area, Four Seasons Elementary School west of 
Maytime Drive and the School of the Incarnation off 
Symphony Lane.  
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Figure 3. Existing Land Use 
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Figure 4. Existing Land Use (Study Corridor) 
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Chapter 2 Traffic Data Collection 
The following is a summary of the data collected. 

 Intersection turning movement count (TMC) data, including passenger vehicle, heavy vehicle, 
pedestrian, and bicycle counts 

 48-hour volume, speed and classification (VSC) data for roadway segments 
 Historical volumes 
 Roadway geometrics data 
 Traffic and queuing observations 

INTERSECTION COUNTS AND VOLUME 
To conduct an analysis of existing conditions, traffic data was collected in November 2017 along the 
study corridor. TMCs were collected along Waugh Chapel Road between 6:30 and 8:30 am and between 
4:30 and 6:30 pm on November 16, 2017. TMC data also was collected between 10:30 am and 12:30 pm 
on Saturday, November 18, 2017. A 12-hour intersection count was conducted for the intersection of 
Silver Way and Waugh Chapel Road. 

The overall AM and PM peak hours of the study area were determined by reviewing the individual 
intersection data. The network AM peak hour was determined to be 7:15 am to 8:15, the network PM 
peak hour was determined to be 5:30 pm to 6:30 pm, and the Saturday peak hour was determined to be 
11:30 AM to 12:30 PM. Table 1 summarizes the weekday (AM and PM) and Saturday (midday) peak 
hours, heavy vehicle percentages, and peak hour factors for each intersection. Raw intersection count 
data is provided in Appendix A.  

In general, traffic counts were well balanced between intersections except for the segments between 
Silver Way/Macmullen Drive and Summerfield Road and between Summerfield Road and New Market 
Lane. The imbalance in volumes is attributable to the Waugh Chapel Concrete Plant and driveways to the 
shopping center and Waugh Chapel Center. Figure 5 and Figure 6 illustrate the existing peak hour traffic 
volume at the study intersections on a weekday and Saturday, respectively.  

Table 1. Existing Intersection Count Summary (Weekday and Saturday) 

ID Intersection Count Peak Hour Heavy 
Vehicle% 

Peak Hour 
Factor 

AM/ 
Midday 

PM AM/ 
Midday 

PM AM/ 
Midday 

PM 

Weekday (11/16/2017) 

1 Waugh Chapel Road and Maytime Drive 7:15 AM 5:15 PM 1.36% 0.63% 0.85 0.95 

2 Waugh Chapel Road and Symphony Lane 7:15 AM 5:30 PM 0.96% 0.47% 0.75 0.94 

3 Waugh Chapel Road and Silver Way 7:15 AM 5:30 PM 1.22% 0.44% 0.81 0.96 

4 Waugh Chapel Road and Summerfield Road 7:15 AM 5:30 PM 4.46% 0.89% 0.82 0.96 

5 Waugh Chapel Road and New Market Lane 7:15 AM 5:30 PM 4.43% 0.64% 0.84 0.94 

Saturday (11/18/2017) 

1 Waugh Chapel Road and Maytime Drive 11:30 AM - 0.90% - 0.96 - 

2 Waugh Chapel Road and Symphony Lane 11:30 AM - 0.77% - 0.97 - 

3 Waugh Chapel Road and Silver Way 11:30 AM - 0.91% - 0.93 - 

4 Waugh Chapel Road and Summerfield Road 11:30 AM - 2.41% - 0.96 - 

5 Waugh Chapel Road and New Market Lane 11:30 AM - 2.12% - 0.91 - 
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Figure 5. Existing (2017) Weekday Peak Hour Volume
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Figure 6. Existing (2017) Saturday Peak Hour Volume
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A summary of the weekday and Saturday peak hour volumes is provided below.  

Weekday peak hours 

 The AM peak hour (7:15 AM to 8:15 AM) and PM peak hour (5:30 PM to 6:30 PM) are consistent 
throughout the study corridor except for a minor variation at Waugh Chapel Road and Maytime 
Drive for which the PM peak hour is (5:15 PM to 6:15 PM). 

 During the PM peak period volumes are steady for a longer period, from 4 PM to 6:30 PM, while 
peak AM volumes concentrate within the 60-minute peak hour. The peak hour factors reflect this. 

 Heavy vehicle percentage is higher in the AM peak hour than PM peak hour. 
 Pedestrian and bicycle volumes are low at the study intersections during the AM and PM peak 

periods; however, pedestrian activities related to school occur after the AM peak period (6:30 to 
8:30 AM), and therefore were not captured in the traffic count data. The highest pedestrian 
activities occurred at the intersection of Waugh Chapel Road and New Market Lane. There were 
3 pedestrians counted during the PM peak period, and none of them were crossing the road 
during the PM peak hour of 5:30 to 6:30. There were no more than two bicyclists counted at any 
given intersection during the AM or PM peak period. 

 Peak hour volumes are more directional in PM peak hour than in AM peak hour. 
 The highest through volume on Waugh Chapel Road was 1,132, traveling westbound at the 

intersection with Summerfield Road during PM peak; the highest left turn volume from Waugh 
Chapel Road is the westbound left turn onto Symphony Lane, with a volume of 234 during the AM 
peak hour; the eastbound right-turn volumes onto New Market Lane are also significant, with 225 
and 330 vehicles during AM and PM peak hour, respectively. 

 The highest turning volumes from a side street onto Waugh Chapel Road are the left and right 
turns from New Market Lane with volumes of 401 and 254, respectively during the PM peak hour.  

Saturday peak hour 

 The mid-day peak hour is from 11:30 AM to 12:30 PM.  
 The heavy vehicle percentage is higher than the PM peak while lower than AM peak.  
 The mid-day peak hour intersection volumes are comparable to AM peak hour volumes and lower 

than PM peak hour volumes.  
 Pedestrian and bicycle volumes are low at the study intersections; the highest pedestrian 

activities occurred at the intersections of Waugh Chapel Road and Maytime Drive and Waugh 
Chapel Road and New Market Lane. These intersections both had two pedestrians counted 
during the Saturday midday period. There were no more than two bicyclists counted at any given 
intersection during the Saturday peak period. 

ROADWAY SEGMENT VOLUME SPEED AND CLASSIFICATION DATA 
48-hour classification and speed data were collected from Wednesday to Thursday (November 15 to 16, 
2017) on Waugh Chapel Road between Maytime Drive and Symphony Lane and between Silver Way and 
Summerfield Road. The average 24-hour volumes and 85th-percentile speeds over the two days are 
shown in Figure 7. The directional 24-hour volumes on Waugh Chapel Road range from approximately 
8,600 vehicles to 11,250 vehicles. Comparing to the peak hour volumes, the peak-to-daily ratio (k-factor) 
is approximately 0.1. The average 85th-percentile speeds on Waugh Chapel Road over the two days are 
higher between Maytime Drive and Symphony Lane than west of Summerfield Road, potentially due to 
higher volumes and more truck traffic east of the concrete plant driveway. Figure 8 and Figure 9 show 
the average hourly volumes by time of day for the two segments. Raw classification and speed data is 
provided in Appendix A. 
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Figure 7. Existing Average Daily Volumes and 85th Percentile Speed 

The following is a summary of the classification and speed data. 

 PM peak period volumes are higher than AM peak period. 
 The speeds are higher in the western segment, potentially due to lower volumes. 
 The 85th percentile speeds at both segments in both directions exceed the posted speed limit of 

35 mph. 
 The percentage of traffic traveling between 50 to 55 mph was 5% of the 24-hour volume for the 

eastbound direction between Maytime Drive and Symphony Lane while such occurrence at the 
other segments was only 1% over a 24-hour period.  

 85th percentile speed for eastbound travel between Maytime Drive and Symphony Lane during 
the AM peak hour was comparable to that over the 24-hour period while for the other segments, 
the peak hour 85th percentile speeds were lower than the daily 85th-percentile speeds.  

 It was noted that the 85th percentile speeds between Maytime Drive and Symphony Lane were 
significantly higher than the post speed limit of 35 mph.  
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Figure 8. Existing Volume by Time of Day (Waugh Chapel Road, Maytime Drive to Symphony Lane) 

 

 

Figure 9. Existing Volume by Time of Day (Waugh Chapel Road, Symphony Lane to New Market Lane) 
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TRAVEL TIME DATA 
Travel time runs were collected on Wednesday, January 10, and Thursday, January 11, 2018. AM travel 
time runs were performed between 7:30 and 8:30 AM and PM travel time runs were performed between 
5:15 and 6:15 PM. The field data contains 4 to 6 runs of data for each segment and time period. Table 2 
shows the resulting averages of the travel times. In general, there was very little delay along the corridor 
with the exception of an approximate 15-minute period between 7:50 and 8:05 AM in the eastbound 
direction at the intersection of Waugh Chapel Road and Symphony Lane. This delay is attributed to the 
traffic associated with the School of the Incarnation. It should be noted that the community has voiced 
concerns to the County that westbound left-turn queues into the School of the Incarnation sometimes 
extend to Silver Way/Macmullen Drive. Although this was not observed in the field during AM peak period 
during any of the field visits, it likely occurs for short periods before school on days where there is an 
issue with the school drop off procedure at the School of the Incarnation. 

Table 2. Travel Time Summary 

  Peak Hour Field Travel Time Runs 

  AM  PM 

Route 
Distance 
(miles) 

Travel
Time 
[sec] 

Delay 
[sec] 

Stops 
Average 
Speed* 
[mph] 

Travel 
Time 
[sec] 

Delay 
[sec] 

Stops 
Average 
Speed* 
[mph] 

Eastbound  1.2  168  20  2  26  142  0  0  30 

Westbound  1.2  164  0  0  26  134  0  0  32 
*The estimation of average travel speed accounted for delay and stop time at the intersections. 

HISTORICAL TRAFFIC DATA 
To understand the changes in traffic volumes and patterns over time, annual average daily traffic (AADT) 
volumes were examined for 2010 through 2016 – the most recent data available. AADTs are determined 
to provide an estimate of the daily bi-directional volumes at specific locations or along specific roadway 
corridors. AADT data was obtained from the Maryland State Highway Administration (MSHA) Statewide 
AADT Points website. A summary of the historical AADT volumes is provided in Table 3. The trend of the 
AADT from 2012 to 2016 is illustrated in Figure 9. 

Table 3: Historical AADT Data 

Road 
Annual Average Daily Traffic Volumes (vehicles per day) 

2010 2011 2012 2013 2014 2015 2016 

Waugh Chapel Road 18,441 18,522 17,500 17,541 17,492 17,953 18,870 

Piney Orchard 
Parkway 

25,152 24,750 24,551 24,602 24,850 25,501 25,992 

Crain Highway 
(Route 3) 

63,191 64,042 67,100 62,251 62,062 65,490 66,731 
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Figure 10. Historical Average Daily Traffic Volumes 

The data shows that traffic volumes on Waugh Chapel Road remained steady until 2012 and 2013. The 
reconstruction of the MD 3/Waugh Chapel Road intersection may have contributed to the volume dip 
during that time. Traffic volumes began to show growth in 2015 and surpassed 2011 volumes in 2016.  

OBSERVATIONS OF TRAFFIC AND SAFETY OPERATIONS 
Field observations were conducted January 10 -12, 2018. The field observations were focused on queue 
lengths and duration, traffic flow, and bicycle and pedestrian activities and facilities. Operational issues, 
driver behaviors, pedestrian activity, and unsafe activity (e.g. school drop-off or illegal parking) were 
documented. Information gathered during the field observations was used to validate outputs from traffic 
analysis software programs used to analyze existing conditions. Notable observations from the site visits 
are summarized below.  

Traffic Operations and Traffic Control Devices 
 Operational issues along the corridor were at a minimum.  
 Pavement markings along the corridor are inconsistent. There are many approaches that have no 

pavement marking arrows to designate lane use. The only way to decipher lane use is by the 
signs on the mast arm, if present.  

 Lane use signing at intersections is not present at all intersections throughout the corridor. 
 The merge area on westbound Waugh Chapel Road just to the west of the intersection with New 

Market Lane where the number of through lanes reduces from two lanes to one lane has only one 
merge arrow. This short merge area, just 450 feet past the intersection, can cause some 
operational issues along the corridor to drivers unfamiliar with the corridor. 
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 Speed feedback signs appear to be effective in reducing 
speeds in the vicinity of the signs; however, drivers resume to 
higher speeds after passing the signs.  

 School zone speed limit is the same as the posted speed limit.  

Safety Issues 
 Speeding 

o The 85th percentile speeds as shown in Figure 7 show 
that most vehicles are traveling at speeds greater than 
40 mph, including speeds of 45 mph or greater near 
Maytime Drive. The posted speed limit is 35 mph. This 
was confirmed when performing field observations. For 
the most part, while vehicles can traverse the entire 
corridor without stopping at a traffic signal, turning 
vehicles and stopping vehicles in queues contribute to 
the rear-end crashes along with speeding.  

o Westbound vehicles traveling the segment between 
Summerfield Road and Silver Way/Macmullen Drive 
often travelled faster than the posted speed limit along a curved horizontal alignment 
causing the speed feedback sign to flash.  
 

 Parking 
o Four Seasons Elementary School is located just to the west of the intersection of Waugh 

Chapel Road and Maytime Drive. Just before 
school starts and right after school ends the 
wide shoulder west of Maytime Drive is used 
as a school pick up and drop off zone. As a 
result, there are young children and their 
parents walking in this area.  

 Heavy Vehicles 
o During the times that Four Seasons 

Elementary School and the School of the 
Incarnation are starting and dismissing, there 
were school buses present dropping off and 
picking up students.  

o During AM peak and mid-day hours, the main source of heavy vehicle traffic observed 
along the corridor is due to the Waugh Chapel Concrete Plant. This Plant provides ready-
mix concrete, sand, gravel, and other construction supplies throughout the east coast, 
contributing to a fair amount of truck traffic coming in and out of their driveway on Waugh 
Chapel Road located between Silver Way and Summerfield Road. 

Multimodal Activity 
 Pedestrians and Bicyclists 

o During peak hour observations, there were only a few pedestrians along the corridor. The 
pedestrians that were observed walking from one end of the corridor to the other would 
use the pedestrian facilities that were present when available. However, when they were 
traversing segments that did not provide pedestrian facilities, they walked along the 
shoulder. Additionally, when there was no shoulder present, they would walk along the 
roadway. Similarly, there were very few bicyclists, and those riding along the corridor 
generally used the shoulders where available, and the travel lanes in areas with little-to-
no shoulders. 
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 Transit 
o The County is now running a flex bus service between Crofton-Waugh Chapel-Odenton. 

Bus stops are at the same places along Waugh Chapel as the prior Regional 
Transportation Agency (RTA) stops, but residents can call to ask for deviation from the 
route.  
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Chapter 3 Roadway Geometrics and Traffic Control Devices 
Waugh Chapel Road is classified as a minor arterial and generally has one through lane in the east and 
westbound directions with exclusive turn lanes at some intersections along the corridor.  Roadway 
geometric and traffic control device data was collected in early January 2018. Observations included the 
following: 

 Travel lane width 
 Sidewalk and shoulder width 
 Horizontal curve measured by Ball Bank indicator for Waugh Chapel Road east and west of Silver 

Way/Macmullen Drive  
 Sight distance measurements for the intersection of Silver Way/Macmullen Drive and Waugh 

Chapel Road 
 Right-of-Way and Traffic Control Devices 

TRAVEL LANE, SHOULDER, AND SIDEWALK WIDTHS 
Travel lane, turn lane, and shoulder widths vary throughout the corridor. Through lanes generally 
measured 11 to 12 feet, while some turn lane widths were as narrow as 7.5 feet. The eastbound 
approach of Waugh Chapel Road at Maytime Drive has a 7.5 ft right turn lane onto Maytime Drive. 
Similarly, both the eastbound right turn lane at Symphony Lane and the westbound right turn lane at 
Silver Way/Macmullen Drive are 9.5 ft. These narrow turn lanes can become an operational issue if 
drivers slow down to turn but do not fully enter the turn lane, thus partially remaining in the through lanes 
to make turns. This could potentially cause through traffic delay and rear-end crashes. 

Locations with narrow shoulders or no shoulder were also prevalent along the corridor. The locations 
mentioned above with narrow turning lanes have no shoulder present. 

The narrow lanes replaced the shoulder on 
that side of the roadway for the length of the 
turn bay. Additionally, there are little to no 
shoulder present at the following locations: 

 Eastbound 

 Just east of Maytime Drive for 
approximately 25 feet 

 East of Symphony Lane until the 
eastern terminus of the guardrail, 
approximately 550 feet (there is a 
sidewalk in this area) 

 West of Main Chapel Way (where 
the curb and gutter section 
begins) 

 Westbound 

 Prior to the eastern-most entrance to the senior living center, in the open-section portion of 
the roadway 

 Approaching Symphony Lane for a distance of approximately 180 feet 
 Leaving Symphony Lane for a distance of approximately 370 feet 
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HORIZONTAL CURVE MEASUREMENT 
The Ball-Bank Indicator Method is based on field driving tests to record angular readings using a ball-
bank indicator and a speedometer. The simplicity of the construction and operation of this device has led 
to its acceptance as a guide to determine advisory speeds for changes in horizontal alignment. However, 
there are varied criteria for establishing the curve advisory speed based on ball-bank indicator readings. 
These varied criteria are shown in Table 3 below. 

Table 3. Ball-Bank Indicator Criteria 

Curve 
Speed 
(mph) 

Moyer & 
Berry 1940 AASHTO 

Chowdury 
& Warren 

1991 

BAI (99) 
MUTCD 

2003 
MdMUTCD 

2011 ITE 2010 
≤20 14ْ 14  ْ  20  ْ  

16  ْ  

16  ْ  16  ْ  

25-30 12  ْ  12  ْ  16  ْ  14  ْ  14  ْ  

≥35 10  ْ  10  ْ  12  ْ  12  ْ  12  ْ  

Truck - -   10  ْ  10  ْ  

 

The readings from the ball-bank tests in the field around the horizontal curve surrounding the intersection 
of Waugh Chapel Road and Silver Way/Macmullen Drive indicated a maximum of 5° traveling westbound 
and a maximum of 7° traveling eastbound. Both results were not high enough for a speed limit of 35 mph 
to be of concern. Therefore, the posted speed at this location appears to be appropriate with regard to 
horizontal curvature. 

SIGHT DISTANCE 
Figure 11 shows the results of sight-distance measurements at the intersection of Waugh Chapel Road 
with Silver Way/Macmullen Drive. The average of the daily 85th percentile speed, 45 mph, and the values 
in Appendix J, Sight Distance at Intersection, of the Anne Arundel County Design Guidelines were used 
to determine sight-distance adequacy. As shown in Table A on Figure 11, sight distances for traffic 
turning left and right out of Macmullen Drive are not adequate. 

 

This could be partially due to landscaping planted along the south side of Waugh Chapel Road as part of 
the Chapel Creek Village residential development currently under construction. Table B on Figure 11 
indicates that sight distances for cross traffic are appropriate for all vehicle types at Sliver Way. 
Passenger vehicles turning left and right out of Silver Way have adequate sight distance; however, single-
unit and WB-50 trucks do not.  
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RIGHT-OF-WAY AND TRAFFIC CONTROL DEVICES 
Figure 12 illustrates general right of way along the corridor and includes an inventory of ground mounted 
signs and approximate guardrail locations.  As previously mentioned, there is inconsistent use of 
Intersection Lane Control signs and arrow pavement markings along the corridor.  Examples include: 

 Macmullen Drive/Silver Way intersection 
o Westbound Waugh Chapel Road right turn lane – not signed or marked 
o Eastbound Waugh Chapel Road left turn lane – not signed or marked 

 Symphony Lane/Silver Way intersection 
o Westbound Waugh Chapel Road left turn lane – advance and intersection lane control 

signs and left turn arrow pavement markings 
o Eastbound Waugh Chapel Road – advance intersection lane control sign indicating 

separate left, through, and right turn lanes and pavement marking arrows only for the 
right turn lane 

While neither intersection lane control signs nor turn arrow pavement markings are required by the 
MdMUTCD, inconsistency in signing and marking practices within a corridor can lead to driver confusion. 
Consistent use of signs and pavement markings will be addressed in the next phase of this study. 
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Figure 11. Sight Distance Analysis 
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Figure 12. Right-of-Way and Signage 
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Chapter 4 Traffic Operations Evaluation 

MEASURES OF EFFECTIVENESS 
Traffic analysis was performed using Synchro 9, a macroscopic analysis tool that uses Highway Capacity 
Manual (HCM) methodologies to calculate operational performance at signalized and unsignalized 
intersections. Highway Capacity Software (HCS) was used to analyze operational performance for the 
two mid-block segments where volume and speed data were collected. The following measures of 
effectiveness (MOE) were considered for this study: 

 Movement/approach/overall intersection delay; 
 Movement/approach/overall intersection Level of Service (LOS); and 
 95th-percentile movement/approach queues, based on Synchro HCM outputs 
 Roadway segment LOS 

The Highway Capacity Manual (HCM) defines LOS for signalized and unsignalized intersections as a 
function of average vehicle control delay. LOS may be calculated per movement or per approach for any 
intersection configuration, but overall intersection LOS is defined for signalized and all-way stop-
controlled intersections only. Overall intersection LOS is not reported for two-way stop-controlled 
intersections. Table 4 and Table 5 summarize the different LOS designations for both signalized and 
unsignalized intersections, respectively, based on vehicle delay. The existing conditions LOS, delay, and 
queuing analyses for the AM, PM, and Saturday peak hours are discussed in the following sections.  

Table 4: LOS and Delay Thresholds, Signalized Intersections 

Level of 
Service (LOS) 

Average 
Control Delay 

(seconds) 

General Description 

A 10 Free flow 

B 10 20 Stable flow (slight delays) 

C 20 35 Stable flow (acceptable delays) 

D 35 55 Approaching unstable flow (tolerable delay, 
occasionally wait through more than one signal 

cycle before proceeding) 
E 55 80 Unstable flow (intolerable delay) 

F 80 Forced flow (congested and queues fail to clear) 
 

Table 5: LOS and Delay Thresholds, Unsignalized Intersections 

Level of Service (LOS) Average Control Delay 
(seconds) 

A 0 10 
B 10 15 
C 15 25 
D 25 35 
E 35 50 
F 50 
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In addition to the LOS and delay MOEs, 95th-percentile queues per movement also were evaluated. 95th 
percentile queues are particularly useful for traffic operations evaluation, as they represent the maximum 
queue lengths that are anticipated for 95% of the time at each location while removing potential outliers 
that may skew the analysis results. 

TRAFFIC OPERATIONAL RESULTS 

Synchro Results 
The existing conditions overall intersection delay and LOS outputs are summarized in Table 6. The 
existing conditions delay and LOS by movement is provided in Synchro HCM reports in Appendix B. 

Table 6. Existing (2017) Peak Hour Intersection Delay and LOS 

ID Intersection 
Traffic 
Control 

Weekday 
AM Peak 

Hour 

Weekday 
PM Peak 

Hour 

Saturday 
Midday Peak 

Hour 

Delay LOS Delay LOS Delay LOS 

1 
Waugh Chapel Road/Maytime 

Drive 
Signalized 11.2 B 9.7 A 7.7 A 

2 
Waugh Chapel Road/Symphony 

Lane 
Signalized 40.7 D 10.1 B 4.3 A 

3 
Waugh Chapel Road/Macmullen 

Drive 
Two-way 

Stop* 
57.6 F 396.2 F 55.1 F 

4 
Waugh Chapel 

Road/Summerfield Road 
Two-way 

Stop* 
61.0 F 129.3 F 27.8 D 

5 
Waugh Chapel Road/New 

Market Lane 
Signalized 13.7 B 23.3 C 26.2 C 

* Worst movement was reported for two-way stop controlled intersection.  

As shown in Table 6 and Appendix B, the signalized intersections currently 
operate at overall LOS C or better except for Waugh Chapel Road and 
Symphony Lane in AM. The eastbound through movement on Waugh Chapel 
Road at Symphony Lane operates at LOS F due to heavy opposing left-turn 
volumes. The rest of mainline through and turning movements on Waugh 
Chapel Road operate at acceptable LOS during AM and PM peak hours. Side 
streets experience more delays, particularly at New Market Lane/Wigeon Way, 
Silver Way/Macmullen Drive, and Symphony Lane, where side streets operate 
at LOS E/F. New Market Lane has large left-turn and right-turn volumes during 
PM peak hour. Turning traffic from Silver Way/Macmullen Road must wait a 
long time for a sufficient gap to turn, although the turning volumes from side 
streets are low. 

The delay on Waugh Chapel Road is primarily attributed to the signalized 
intersections. The intersection of Symphony Lane and Waugh Chapel Road is 
a major source of delay during AM peak hour because the heavy eastbound commuting trips (520 vph) 
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are stopped by the westbound left-turn traffic (234 vph) into the School of the Incarnation and the 
Symphony Lane approach requires additional time to clear the queue of vehicles leaving the school. 

 

 

 

During the Saturday peak hour, the New Market Lane approach experiences high delay (LOS E) while 
Waugh Chapel Road operates at acceptable LOS. This is due to the higher number of vehicles exiting the 
shopping center throughout the day.  

The 95th percentile queue length for each movement at the intersections was reported from SimTraffic 
and compared with available storage for turn lanes and between adjacent intersections. During AM peak, 
the eastbound through traffic queue on Waugh Chapel Road at Symphony Lane extends close to the 
adjacent intersection at Maytime Drive and often blocks the eastbound right-turn lane. The northbound 
New Market Lane queue extends to the adjacent driveway in the shopping center during PM and 
Saturday peak hours. A few locations with notable 95th percentile queues are as follows: 

AM Peak Hour 
 Eastbound through queue on Waugh Chapel Road at Maytime Drive measures at 150 feet 
 Eastbound through queue on Waugh Chapel Road at Symphony Lane extends close to Maytime 

Drive (950 feet) 
 Northbound right-turn queue from Symphony Lane to Waugh Chapel Road is at storage capacity 
PM Peak Hour 
 Eastbound and westbound through queues on Waugh Chapel Road at Maytime Drive measure at 

200 feet, blocking turn lanes occasionally 
 Northbound left-turn queue extends beyond the adjacent driveway on New Market Lane  
Saturday Peak Hour 
 Northbound left-turn queue extends beyond the adjacent driveway on New Market Lane  

The results of delay/LOS and 95th percentile queues by movement at each intersection are reported in 
Appendix B.  
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HCS Results 
HCS Two-Lane analysis methodology was used to evaluate the performance of the three segments of 
Waugh Chapel Road. The extents of these evaluation segments are listed below: 

 Maytime Drive to Symphony Lane 
 Symphony Lane to Silver Way/Macmullen Drive 
 Silver Way/Macmullen Drive to Summerfield Road 

 
The existing conditions roadway segment LOS results are provided in Table 7. All three segments 
operate at LOS D/E. The peak hour demand on Waugh Chapel Road is heavy for a two-lane facility. The 
segments east of Symphony Lane operate worse than the western segment during the AM peak due to 
higher demand and truck traffic. During PM peak all segments operate at LOS E for both directions. 

Table 7: HCS Two-Lane Peak Hour LOS Results 

Peak 
Hour 

Direction Segment 1 Segment 2 Segment 3 

Maytime Drive to 
Symphony Lane 

Symphony Lane to Silver 
Way/Macmullen Drive 

Silver Way/Macmullen 
Drive to Summerfield Road 

AM Eastbound D E E 

Westbound D D E 

PM Eastbound E E E 

Westbound E E E 
*Speed data from segment 1 and 3 was used to estimate the segment 2 speed for the HCS analysis.  

The HCS analysis worksheet is provided in Appendix C. 

SIGNAL WARRANT ANALYSIS 
A signal warrant analysis was performed for the intersection of Waugh Chapel Road at Silver 
Way/Macmullen Drive. All eight criteria were evaluated based on the traffic count and crash data 
collected and signalization is not currently warranted at this intersection. This is primarily because of the 
low volumes on the side streets. However, this may change when Chapel Creek Village is fully 
constructed and occupied. There are several rear-end crashes at the intersection, which may be 
attributable to the side street movements, although no crashes were reported that directly involved 
vehicles coming out of side streets. The number of crashes per year at this intersection from 2014 to 
2016 does not meet the crash experience warrant. Pedestrian volumes are low and there are no 
observed school crossing activities at this intersection. The signal warrant analysis worksheet is provided 
in Appendix D. 
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Chapter 5 Multimodal Transportation 
This chapter describes the existing conditions of the study area related to the connectivity and conditions 
of pedestrian and bicycle facilities and public transportation. The information presented in this chapter is 
based on a combination of sources including previous studies, Geographic Information Systems (GIS) 
from Anne Arundel County, and visual observation in the field. The three main previous studies are the 
2013 Anne Arundel Pedestrian and Bicycle Master Plan, the 2003 Anne Arundel County Pedestrian and 
Bicycle Master Plan, and the Summerfield Village Traffic Impact Study. The following sections provide 
details and maps pertaining to the various modes.  

PEDESTRIAN AND BICYCLE FACILITIES  

The 2013 Pedestrian and Bicycle Master Plan (PBMP), which was created as an update to the 2003 
Pedestrian and Bicycle Master Plan, identifies improvement opportunities that increase the potential for 
safe trip-making by walking and bicycling. These opportunities include both infrastructure and non-
infrastructure improvements that are sorted by a tier ranking system. The following summarizes 
conditions of bicycle and pedestrian facilities in the study area, as well as proposed improvements 
suggested in the 2013 Pedestrian and Bicycle Master Plan. 

Sidewalks 
Policy outlined in the 2013 PBMP stresses the importance 
of prioritizing sidewalk improvements to ensure that 
streets have sidewalks on at least one side of the street. 
As shown in Figure 13, sidewalks are isolated and 
disconnected on Waugh Chapel Road from Maytime 
Drive to Main Chapel Way. 

While the majority of the local street network in the 
communities outside the study area have connected 
sidewalks on either or both sides of the street, this 
represents a critical gap in the pedestrian network, which 
presents challenges to pedestrians who desire to walk to 
the Waugh Chapel Village shopping center. 

Major pedestrian attractors in the study area also include 
Four Seasons Elementary School near Maytime Drive and 
School of the Incarnation near Symphony Lane.  

Constructing sidewalk along the south side of Waugh 
Chapel Road from Maytime Drive to Summerfield Road 
was identified as a tier three project in the 2013 PBMP. 
Pedestrian and bicycle improvements on MD 3 from 
Waugh Chapel Road to Defense Highway also have been 
identified as a tier one project. 

Bicycle Facilities 
This section describes the facilities and condition of biking in the study area. Bicycle facilities in the study 
area consist of both roadway shoulder with shared lane marking for biking and travel lanes shared by 
bicycle and motor vehicle. The shared lane is observed at locations such as intersection approaches, 
where the shoulder becomes right-turn lane, and segments where shoulder is not available. Figure 13 
shows the type of bicycle facilities in the study area.  
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The lack of dedicated, consistent, and continuous bicycle facilities presents challenges to the bicyclists in 
the study area. The biggest safety concerns are at locations where bicyclists must share the road with 
vehicular traffic. This occurs in the segment east of the Silver Way intersection as well as all intersection 
approaches. In addition, the roadway shoulder is truncated by choker islands (east of Silver Way and 
Waugh Chapel Road intersection) which could potentially force biking on the roadway. Constructing 
Waugh Chapel Road bicycle lanes from Piney Orchard Parkway to MD 3 was listed as a tier two project in 
the 2013 PBMP. Waugh Chapel Road was described as a feasible route for bicycle lanes.  

 

Figure 13. Existing Bike and Pedestrian Facilities 
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Trails 
Washington, Baltimore & Annapolis (WB&A) Trail crosses Waugh Chapel Road at Old Waugh Chapel 
Road north of the study area. The at-grade crossing is currently unsignalized with a median refugee area. 
The 2013 PBMP identified WB&A trail access improvement to enhance access to WB&A Trail where Old 
Waugh Chapel Road bridge crosses the trail. 

TRANSIT 

Transit and school bus routes 
Although there are no fixed-route local or regional bus service in the area, the County is offering a Call 
and Ride service in this area. Waugh Chapel Road services a few school bus routes.  

MARC station 
The Odenton MARC train station is located approximately 3 miles from the Maytime Drive intersection, 
the western terminus of the Waugh Chapel study area. The Odenton station provides daily train service to 
various locations, including Washington DC’s Union Station and Baltimore’s Penn Station, via the Penn 
Line. It a popular commuter route, with parking at the Odenton station often beyond capacity.  
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Chapter 6 Safety Analysis 

CRASH DATA 

Crash data was used to evaluate safety conditions and crash patterns throughout the study area. This 
data was obtained from the State Highway Administration of Maryland Department of Transportation. The 
data includes crashes from January 1, 2014 to August 31, 2017 by mile marker. It is noted that the crash 
analysis included segments of Waugh Chapel Road from MD 3 to Autumn Gold Drive, just past Four 
Seasons Elementary School. According to the crash data, MD 3 represents mile marker 0.00 and Autumn 
Gold Drive represents mile marker 1.50 on Waugh Chapel Road.  

COLLISION FREQUENCY AND SEVERITY 

Between January 2014 and August 2017, there were 70 total crashes in the study corridor. A summary of 
the crashes by year and by injury is shown in Table 8. There were no fatalities during the study period, 
but two fatal collisions were reported in the study corridor since 2010. The two fatalities happened on the 
curved roadway segment near the unsignalized Silver Way intersection (one to the east and the other to 
the west) during the winter (January and February). Approximately 6% of the crashes involved impaired 
drivers. 

Table 8: Crash Severity by Year 

Year Fatalities Injuries No Injuries Total 

2014 0 7 6 13 

2015 0 9 18 27 

2016 0 8 14 22 

2017 0 3 5 8 

Total 0 27 43 70 

Note: 2017 data is partial and unedited. 

COLLISION TYPES 

Figure 14 and Figure 15 show crash types that were analyzed. Most of the crashes happened during the 
weekday (55) compared to the weekend (15). There were no bicycle or pedestrian collisions reported. 
The most prevalent crash frequencies were near intersections. Mile marker 1.12 near Symphony 
Lane/Silver Way and Waugh Chapel Road had a total of 5 crashes, and mile marker 0.17 near New 
Market Lane/Wigeon Way and Waugh Chapel Road had a total of 19 crashes. There were many rear 
end, head on, and angle crashes near these intersections. 
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Figure 14. Crash Patterns by Study Intersections
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Figure 15: Crash Types 

Along the entire study area, rear end, single vehicle, and angle crash types were the most prevalent. 
Single vehicle accidents consist of those with fixed objects, animals, driving off road, parked vehicles, and 
other non-collision accidents. These crashes were mainly concentrated around intersections and 
driveways. Table 9 summarizes the collision types by intersection. There was a total of 67 crashes that 
were intersection related out of the 70 total crashes within the study area. Crashes within 250 feet of the 
intersection or within turning lanes were assumed to be intersection related crashes.  

The following summary highlights crash patterns at intersections: 

 Majority of the rear end crashes happened at New Market Lane/Wigeon Way (7 crashes), 
followed by Symphony Lane (5 crashes), and Silver Way/Macmullen Drive (3 crashes). The rear-
end crashes at Silver Way/Macmullen Drive are attributable to a combination of factors, including 
the lack of westbound left-turn lane, speeding, and the horizontal alignment approaching the 
intersection in the westbound direction on Waugh Chapel Road. 

 Most angle crashes occurred at New Market Lane/Wigeon Way (8 crashes). There were also 
three head on – left turn crashes at this intersection, comprising the five head-on crashes in the 
corridor (the other two occurred near Symphony Lane). This intersection has heavy left-turn 
volumes and protected left turn phases are provided for three out of the four movements. Upon 
further review in the field, a protected left-turn phase may be needed for the southbound 
approach as well. 

 At the intersection of Symphony Lane and Waugh Chapel Road, protected/permissive left-turn 
phases are provided on Waugh Chapel Road.  Review of turn phasing on Waugh Chapel Road 
and the side streets may be needed to determine how best to accommodate heavy right and left 
turn volumes on several of the approaches to allow for safe turning maneuvers, particularly in the 
morning. 
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 There were 5 single vehicle crashes near Maytime Drive and Waugh Chapel Road. All these 
collisions were hitting fixed objects near the intersection. This section has a straight alignment 
and the 85th percentile speeds in this segment exceed the speed limit by more than 10 mph. 
Speeding may contribute to vehicles running off the road. 

 Majority of the single vehicle crashes occurred between Maytime Drive and Silver 
Way/Macmullen Drive. Roadway horizontal curves and speeding are contributing factors. When 
developing improvements, this information will be taken into consideration. 
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Table 9: Intersection Collision Types 

 

 

Intersection 
Angle 
Meets 

Left Turn 

Same 
Direction 
Rear End 

Same 
Movement 

Angle 

Head 
On 

Head 
On Left 

Turn 

Opposite 
Direction 
Sideswipe 

Same 
Direction 

Right Turn 

Same 
Direction 
Sideswipe 

Single 
Vehicle 

Other Total 

Maytime Dr  1 3 0 0 0 1 0 0 5 0 10 
Symphony Ln 0 5 1 1 1 0 0 0 3 0 11 
Silver Way and 
Macmullen Dr 

0 3 0 0 0 0 0 1 1 0 5 

Driveway into 
Waugh Chapel 
Center - West 

0 3 0 0 0 0 0 2 0 1 6 

Driveway into 
Waugh Chapel 
Center - East 

0 0 0 0 0 0 0 0 1 0 1 

New Market 
Ln/Wigeon Way  

1 7 7 0 3 0 0 1 2 1 22 

King Eider Ct  0 1 0 0 0 0 1 0 0 1 3 
Crain Hwy  

(MD 3) 
0 4 1 0 0 0 1 1 2 0 9 

Total 2 26 9 1 4 1 2 5 14 3 67 
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For the study area, the following crash trends also were reported during 2014 to 2017:  

 
Figure 16: Time Period 

 12 crashes (17%) occurred during the 
AM peak period and 23 collisions 
(33%) during the PM peak period. 
There was an equal amount of crashes 
that happened during the peak periods 
as there were during the off-peak 
period (35 crashes, 50%). 
 

 

 
Figure 17: Weather Condition 

 55 crashes (78%) occurred during 
clear/cloudy weather conditions, 6 
(9%) during the rain, 4 (6%) during 
snow/sleet conditions, and 5 crashes 
(7%) during unknown conditions. The 
majority were during clear/cloudy 
conditions, indicating weather was not 
a major contributing factor. 
 

 

 
Figure 18: Road Condition 

 48 crashes (68%) occurred during dry 
road conditions, 11 (16%) during wet 
road conditions, 6 (9%) during ice 
conditions, 3 (4%) during snow 
conditions, and 2 crashes (3%) 
occurred during other road conditions. 
This indicates that roadway surface 
conditions are not contributing factors 
to crashes. 
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Chapter 7 Findings and Next Steps 

SUMMARY OF FINDINGS 
The following summarizes the key findings of the existing conditions analysis for the Waugh Chapel Road 
study corridor: 

 The level of service at the signalized study intersections along Waugh Chapel Road operate within 
adequate levels of service during peak hours. According to Synchro analysis, the two unsignalized 
intersections operate at LOS F during the AM and PM peak hours and LOS D and F during the 
Saturday peak hour. The failing level of service is due to the difficulty that the side street vehicles 
have in finding gaps to enter Waugh Chapel Road. Field observations reveal minimal queues at the 
unsignalized intersections. 

 The roadway segments studied along Waugh Chapel Road operate at LOS D/E. The peak hour 
demand on Waugh Chapel Road is heavy for a two-lane facility. The segments east of Symphony 
Lane operate worse than the western segment, Maytime Drive to Symphony Lane, during the AM 
peak due to higher demand and truck traffic. During PM peak, all segments operate at LOS E for 
both directions. Field observations did not reveal issues with level of service along Waugh Chapel 
Road. There was very little delay along the corridor during the peak periods, with the exception of 
an approximately 15-minute period between 7:50 and 8:05 AM in the eastbound direction at the 
intersection of Waugh Chapel Road and Symphony Lane. This delay is attributed to the traffic 
associated with the School of the Incarnation. 

 Under existing conditions, the intersection of Silver Way/Macmullen Drive and Waugh Chapel Road 
does not warrant a traffic signal. 

 Speeding in the corridor, based on the 85th percentile speeds collected, in conjunction with roadway 
horizontal alignment may present potential risk to safety at the intersections as well as future 
proposed pedestrian and bicycle improvements. 

 Reported crashes along the corridor are centered around the intersections and driveways. 
Excluding the crashes near MD 3, crashes at the intersection of New Market Lane/Wigeon Way 
represented over 35% of the crashes in the corridor and most of the rear-end and angle crashes. 
Most of the single vehicle crashes occurred between Maytime Drive and Silver Way/Macmullen 
Drive. Roadway horizontal curves and speeding are contributing factors. 

 The lack of connected sidewalks on Waugh Chapel Road in the study area is a critical gap to 
address in this study as the roadway is transformed.  

 Dedicated bicycle facilities or shared use paths are needed on Waugh Chapel Road to provide 
protection for bicyclists and connectivity for the bicycle network linking to the regional trail and 
transit system. 

NEXT STEPS 
Following the final existing conditions report, the study team will develop future volumes for the study 
corridor. The team will then work with the County and the community to develop evaluation metrics and 
begin to develop concepts for improvements to address deficiencies along the study corridor. 
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Chapter 8 Future No Build Conditions 
This chapter documents the future (2040) No Build traffic volume forecast and traffic operations analysis. 
The study team chose to use year 2040 as the future analysis year for this study to develop improvement 
alternatives that could accommodate anticipated traffic growth while serving the multimodal needs on 
Waugh Chapel Road. The findings from the future No Build analysis will be used to identify traffic 
operational issues and needs and to provide a basis for developing improvement alternatives. The traffic 
analyses include assessments of typical weekday AM and PM peak hour and Saturday mid-day peak 
hour operations for the future year of 2040.  

TRAFFIC FORECAST 
The study team obtained the Baltimore Metropolitan Council (BMC) regional travel demand model 
(Version 44C) (hereafter referred to as BMC model) for developing traffic growth rates. The BMC model 
was used to generate baseline (2016) and future (2040) link traffic volumes. Traffic growth rate(s) for the 
study corridor and major crossing and parallel roadways were derived from BMC model link volumes. In 
addition, the land use data associated with the BMC model was reviewed in conjunction with the traffic 
growth rates by the study team.  

The traffic growth rates on Waugh Chapel Road are projected to range from 1% to 2% with higher growth 
anticipated in the off-peak directions (e.g. westbound in AM and eastbound in PM). Upon examining the 
land use data, the residential area surrounding the study corridor has minimal growth while the biggest 
growth in population and employment (approximately 10% annually) is projected to take place in the 
planned Odenton Town Center near the study area. The traffic forecasts from BMC model are consistent 
with the projected land use growth.  

A brief model validation was conducted to compare the BMC link volumes with daily volumes collected 
either from the field or from SHA. A screenline was selected to cross Waugh Chapel Road and the 
parallel east-west roadway MD 175. Traffic count data was not available for Conway Road or Patuxent 
Road, which were then excluded from the screenline. The BMC model link volumes on Waugh Chapel 
Road were post-processed by loading more traffic from residential area south of the study corridor to 
Waugh Chapel Road instead of directly to MD 3 given the large traffic analysis zone (TAZ) and 
oversimplification of side streets. The screenline volume comparison shows that BMC model volumes 
were 11% higher than the daily counts, thereby meeting the threshold established in the Federal Highway 
Administration (FHWA) Model Reasonableness Check. The BMC model was observed to assign more 
volume to MD 175 when compared to traffic counts, which is likely due to the higher posted speed limit on 
MD 175 compared to Waugh Chapel Road.  

Kimley-Horn presented the traffic growth projection and land use data analysis to the study team. The 
study team determined that that an average annual growth rate of 1% would most properly represent the 
anticipated growth on Waugh Chapel Road in the peak direction of travel while off-peak direction of travel 
would experience more growth (close to 2%). For Saturday mid-day traffic projection, 1% growth rate was 
proposed for both directions of travel on Waugh Chapel Road. The County approved the proposed growth 
rate(s) prior to developing future traffic volumes.  

Kimley-Horn grew the existing intersection traffic volumes using the approved traffic growth rate and 
balanced the traffic volumes as needed throughout the study corridor. Trip generation data for 
Summerfield Village was used to estimate the side street volumes in 2040 because existing counts 
represent only partially developed and occupied units. The projected 2040 No-Build AM and PM peak 
hour and Saturday mid-day peak hour traffic volumes for the study area are summarized in Figure 19 and 
Figure 20, respectively. It was assumed that 2040 traffic demand would change under the build scenario 
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due to proposed new street connections as well as multimodal improvements; however, intersection spot 
improvements would not trigger traffic demand change in 2040. 
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Figure 19. 2040 No Build Weekday Peak Hour Volumes 
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Figure 20. 2040 No Build Saturday Peak Hour Volumes
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TRAFFIC OPERATIONAL RESULTS 

Synchro Results 
The 2040 No Build overall intersection delay and LOS Synchro results are summarized in Table 6. The 
2040 No Build delay and LOS by movement is provided in Synchro HCM reports in Appendix B. 

Table 10. 2040 No Build Peak Hour Intersection Delay and LOS 

ID Intersection 
Traffic 
Control 

Weekday 
AM Peak 

Hour 

Weekday 
PM Peak 

Hour 

Saturday 
Midday Peak 

Hour 

Delay LOS Delay LOS Delay LOS 

1 
Waugh Chapel Road/Maytime 

Drive 
Signalized 11.0 B 17.4 B 9.0 A 

2 
Waugh Chapel Road/Symphony 

Lane 
Signalized 76.7 E 22.6 C 5.1 A 

3 
Waugh Chapel Road/Macmullen 

Drive 
Two-way 

Stop* 
407.6 F ** F 161.0 F 

4 
Waugh Chapel 

Road/Summerfield Road 
Two-way 

Stop* 
564.7 F ** F 133.5 F 

5 
Waugh Chapel Road/New 

Market Lane 
Signalized 15.5 B 25.4 C 28.7 C 

* Worst movement was reported for two-way stop controlled intersection.  

** Delay exceeds 600 seconds/vehicle. 

As shown in Table 6 and Appendix B, the intersection of Symphony Lane and Waugh Chapel Road 
operates at LOS E during AM peak hour with mainline traffic experiencing high delay in eastbound 
direction. The other signalized intersections operate at overall LOS B or better. Side streets experience 
more delays, particularly at New Market Lane/Wigeon Way, and Symphony Lane, where side streets 
operate at LOS E/F. At unsignalized intersections, turning traffic from Silver Way/Macmullen Road and 
from Summerfield Road has little gap and must wait an excessive amount of time to turn. Existing 
conditions are exacerbated in the future. The next phase of the study will develop potential concepts to 
manage the growth in traffic along the corridor.  

During the Saturday peak hour, the New Market Lane approach experiences high delay (LOS E) while 
Waugh Chapel Road operates at acceptable LOS. This is due to the higher number of vehicles exiting the 
shopping center throughout the day.  

The 95th percentile queue length for each movement at the intersections was reported from SimTraffic 
and compared with available storage for turn lanes and between adjacent intersections. None of the 
queues exceeded turn lane storage or extended to adjacent intersections except for northbound New 
Market Lane during PM and Saturday peak hours. A few locations with notable 95th percentile queues 
were provided as follow. 



 

41 
 

TRANSPORTATION FACILITY PLANNING WAUGH CHAPEL ROAD-EXISTING CONDITIONS REPORT 

AM Peak Hour 
 Eastbound through queue on Waugh Chapel Road at Maytime Drive measures close to 900 feet, 

which extends beyond Four Seasons Elementary School driveway and Autumn Gold Drive 
 Eastbound queue on Waugh Chapel Road at Symphony Lane is significant, extending beyond 

the adjacent intersection of Maytime Drive; the extensive through queue also blocks eastbound 
right-turn lane, resulting in queue spillover from turn lane 

 Westbound through queue at Symphony Lane measures at 400 feet 
 Northbound right-turn queue from Symphony Lane to Waugh Chapel Road is at storage capacity 
PM Peak Hour 
 Eastbound and westbound through queues on Waugh Chapel Road at Maytime Drive measure at 

450 feet and 350 feet, respectively 
 Eastbound queue at Symphony Lane measures at 625 feet, which blocks the turn lanes 
 Westbound queue at Symphony Lane measures at 350 feet 
 Northbound left-turn queue extends beyond the adjacent driveway on New Market Lane  
Saturday Peak Hour 
 Northbound left-turn queue extends beyond the adjacent driveway on New Market Lane  

 

The results of delay/LOS and 95th percentile queues by movement at each intersection are reported in 
Appendix B.  

HCS Results 
HCS Two-Lane analysis methodology was used to evaluate the performance of the three segments of 
Waugh Chapel Road. The 2040 No Build roadway segment LOS results are provided in Table 7. All three 
segments operate at LOS E in both AM and PM peak. The peak hour demand on Waugh Chapel Road is 
projected to be heavy for a two-lane facility. 

Table 11: 2040 No Build HCS Two-Lane Peak Hour LOS Results 

Peak 
Hour 

Direction Segment 1 Segment 2 Segment 3 

Maytime Drive to 
Symphony Lane 

Symphony Lane to Silver 
Way/Macmullen Drive 

Silver Way/Macmullen 
Drive to Summerfield Road 

AM Eastbound E E E 

Westbound E E E 

PM Eastbound E E E 

Westbound E E E 
*Speed data from segment 1 and 3 was used to estimate the segment 2 speed for the HCS analysis.  

The HCS analysis worksheet is provided in Appendix C. 
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