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Introduction 
The Town of Cape Elizabeth contracted with T.Y. Lin International (TYLI) to 
conduct a transportation study of the intersection of Route 77, Scott Dyer 
Road, and Shore Road with a purpose of improving mobility and safety for 
all users – vehicles, pedestrians and bicyclists. The Study evaluated 
transportation conditions and developed recommendations and included 
the following: 

• Conducting a video intersection traffic count that collected vehicles, 
pedestrians and bicyclists. The count was performed for a minimum of 
12-hour. 

• Obtaining crash data for the most recent three-year period from 
MaineDOT. 

• Conducting a field inventory of the intersection documenting existing 
conditions. 

• Obtaining all prior studies/information for the study intersection from 
the Town. 

• Conducting a traffic signal warrant analysis according to MUTCD 
methods. 

• Developing conceptual recommendations on aerial base maps. 
Recommendations will include intersection geometry, traffic control, 
traffic calming, pavement markings and signs, pedestrian facilities, 
bicycle facilities, access management, etc.  

Prior Studies and Historic Changes 
Prior Studies / Projects 
• This intersection has been studied for many years. The first study 

available is a TYLI study from June 1990. The study found no significant 
safety or capacity problems at the intersection of Route 77, Scott Dyer 
Road, and Shore Road. The study also stated that while traffic signal 
warrants may be met, a traffic signal was not recommended due to the 
degradation of level of service to Route 77.  

• The intersection was studied again in December of 2003 by Wilbur 
Smith Associates. The report recommended signalizing the intersection 
and realigning the approaches to create a four-way intersection with 
through movements directly aligned from Shore Road to Scott Dyer 
Road. The recommended alternative did not include left-turn lanes on 
any approach, but all approaches operated at levels of service A or B.  

• On November 10, 2008, the Cape Elizabeth City Council tabled the 
proposal to signalize the intersection until the following spring where 
it eventually failed. Many citizens spoke on the cost and the operation 
of a traffic signal, citing challenges with the newly installed signal at 

the High School. Some citizens spoke in favor of the traffic signal. This 
was related to plans developed by MaineDOT. 

• On November 24, 2008, the Town Manager proposed a list of short-
term improvements for pedestrians at the intersection. These 
recommendations did not address vehicle  level of service concerns, 
focusing strictly on pedestrian safety. The recommendations included:  

1. Installing a new signalized crosswalk across Route 77 at the 
High School driveway. This would be tied into the existing 
traffic signal.  

2. Installing in-road stanchions at the Key Bank crosswalk and at 
the town hall crosswalks. “State Law, Yield to Pedestrians 
Within Crosswalk” or same message partially with pictographs.  

3. Providing a bucket of red flags at either side of the three 
crosswalks for individuals to carry from one side of the road to 
the other. 

4. Enhancing the painting of each crosswalk so that they are 
more prominent. 

5. Installing six signs indicating “No Passing in the Bike Lane.” 
6. Installing signs at the sides of each crosswalk indicating “Stop 

for Pedestrians in Crosswalks” or same message partially with 
Pictographs. 

7. Stronger enforcement of law requiring vehicles to stop for 
pedestrians in crosswalks.  

8. Requesting the MaineDOT Commissioner to review the speed 
limit in the town center area.  

9. Convened a working group of Town Councilors, a School Board 
member, the Chief of Police and Town Manager four times in 
2009 to evaluate pedestrian issues in the town center, to 
review progress and to make additional recommendations. 

Historic Changes 
• More pedestrian activity to Cumberland Farms, where students 

sometimes cross the northerly leg of Route 77. 
• Pedestrian enhancements noted previously. 
• High School Drive traffic signalization. 

Existing Conditions 
Field Inventory 
A field inventory of existing conditions was performed and included 
general intersection conditions, regulatory signage, sidewalks, crosswalks, 
pavement markings and roadway width measurements. A summary is 
noted as follows and depicted on the aerial map. 

• Movements from Shore Road and Scott Dyer Road are controlled 
by STOP signs. 

• Crosswalks are provided on all intersection approaches except the 
northerly leg of Route 77. 

• The Speed Limit is 35MPH. 
• The crosswalk on the southerly leg of Route 77 has a push button 

activated pedestrian flashing warning sign system and an in-road 
sign. 

• The intersection has a single lens flashing beacon system (red on 
side streets and yellow on Route 77). 

• Sidewalks are provided on the west side of Route 77, east side 
from Shore Road to Cumberland Farms, south side of Shore Road 
and both sides of Scott Dyer Road. 

• Formal bicycle lanes are not provided on Route 77, but paved 
shoulder space is available for bicycle use. 

• Motorists use the roadway shoulder to by-pass turning vehicles 
and compromise bicycle safety. 

 

Traffic Volumes 
A video traffic count was conducted on Thursday May 23, 2019 from 
6:00AM to 6:00PM. According to the count the AM peak hour occurred 
between 7:30 and 8:30AM and the PM peak hour occurred between 3:45 



Town of Cape Elizabeth Town Center Transportation Study 2 | P a g e  

and 4:45PM. To account for seasonal traffic volume variation, traffic 
volumes were adjusted according to MaineDOT Statewide Factors. 
According to the roadway classification, volumes were increased by up to 
28%. Figure 1 depicts the 2019 Existing Design Hour traffic volumes during 
the AM and PM peak hours. As noted, the heaviest movements are the 
through movements on Route 77.  

 

 

Pedestrian/Bicycle Volumes 
Pedestrian and bicycle volumes were recorded during the 12-hour video 
count. Figure 2 depicts the volumes during the AM and PM peak hours. 
Over the 12-hour period the number of pedestrians included the following: 

• 5 pedestrians crossed the Route 77 northerly leg (no crosswalk). 
• 23 pedestrians crossed Shore Road. 
• 39 pedestrians crossed the Route 77 southerly leg. 
• 21 pedestrians crossed Scott Dyer Road. 

 
 

  

Figure 2 

Figure 1 
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Safety 
The intersection is considered a High Crash Location (HCL) by the 
MaineDOT. An HCL is any intersection or segment with 8 or more crashes 
in the most recent 3-year period and a Critical Rate Factor (CRF) equal or 
greater than 1. This intersection had 10 crashes between 2016-2018 and a 
CRF of 2.02. Six (6) of the crashes involved vehicles from Scott Dyer Road 
to either Shore Road or Cumberland Farms (see collision diagram to the 
right).  
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Alternatives for Consideration 
Recommendations should account not just for the current transportation 
conditions, but also for future conditions. As such traffic volumes were 
increased using a growth factor determined by studying recent growth in 
Cape Elizabeth. A growth factor of 0.5% per year was assumed based on 
the population growth in Cape Elizabeth. The growth factor was applied to 
the 2019 existing turning movement volumes at the intersection to 
forecast the turning movements in a design year 20 years in the future 
(2039).   

The standard used to evaluate traffic operating conditions of the 
transportation system is referred to as the Level of Service (LOS).  This is a 
qualitative assessment of the quantitative effect of factors such as speed, 
volume of traffic, geometric features, traffic interruptions, delays, and 
freedom to maneuver.   

Level of Service provides a measurement of the delay experienced at an 
intersection as a result of traffic operations at that intersection.  In general, 
there are six levels of service: Level of Service A to Level of Service F.  The 
highest, Level of Service A, describes a condition of free-flow operations 
where the effects of incidents are easily absorbed.  Level of Service B 
describes a state in which maneuverability and speed limits are beginning 
to be restricted by other motorists although level of comfort is still high.  In 
Level of Service C, experienced drivers are still comfortable, but 
maneuverability is noticeably restricted.  Level of Service D brings noticeable 
congestion and driver comfort levels decrease.  In Level of Service E, 
roadway capacity is reached, and disruptions are much more prevalent – 
driver comfort has declined.  Finally, Level of Service F is the results of 
volumes greater than roadway capacity with congestion and possible 
stopped conditions.  MaineDOT has determined that Levels of Service A-D 
are acceptable conditions for intersections. 

The measures of delay for each Level of Service rating for unsignalized and 
signalized intersections are found in Table 1. 

Table 1 
LOS CRITERIA 

LOS Signalized Intersection Unsignalized Intersection 
A ≤10 sec ≤10 sec 
B 10–20 sec 10–15 sec 
C 20–35 sec 15–25 sec 
D 35–55 sec 25–35 sec 
E 55–80 sec 35–50 sec 
F >80 sec >50 sec 

 

Queue estimates represent the distance of vehicles waiting at the stop bar.  
Most commonly reported as the 95th percentile queue, in other words the 
queue that will not be exceeded 95% of the time.  A vehicle length of 20 feet 
can be used to visualize the queues.  While it does not impact the level of 
service directly, it is another measure of the effectiveness of the 
intersection. 

No-Build 
All alternatives are compared to the existing intersection with no changes. 
This is known as the No-Build condition. The No-Build scenario was 
modeled assuming through vehicles on Route 77 pass left-turning vehicles 
using the shoulder (our field observations confirmed this assumption). The 
intersection was also modeled as two separate intersections due to the 
offset nature of Shore Road and Scott Dyer Road. Table 2 shows the 
performance of the intersection during the afternoon peak hour (worst-
case time period).  

Table 2 
2039 NO-BUILD LEVEL OF SERVICE 

 Shore Road Route 77 Overall 
WBLR NBTR SBL SBT 

Delay (Sec/Veh) 139.9 0.3 6.1 0.5 28.4 
LOS F A A A D 

Queue (ft) 664 75 49 75  
 Scott Dyer Road Route 77 Overall 

EBLR NBL NBT SBTR 
Delay (Sec/Veh) 13.1 2.4 0.4 0.2 2.8 

LOS B A A A A 
Queue (ft) 122 48 75 46  

  

The Shore Road approach operates poorly as vehicles queue and struggle 
to find an adequate gap on Route 77.  

Increased Separation between Intersections 
The offset nature of the intersection creates problematic movements. 
Scott Dyer Road and Shore Road through movements enter the 
intersection at awkward angles. The Scott Dyer Road left and Shore Road 
right-turn movements (or vice versa) are also aligned opposite of each 
other and motorists on either approach do not see each other and this 
creates a point of conflict. One solution to these conflicts would be to 
remove the median islands on both approaches and separate the 
roadways as far as possible. The increased separation makes through 
movements impossible. Instead, vehicles would turn right onto Route 77 in 
the travel lane and then turn left. This option prevents vehicles from 
stopping perpendicular to the travel lane as they are currently doing. It 

also removes the conflict between left and right turning vehicles on 
opposite approaches. The performance of the intersections is shown in 
Table 3. This concept is visualized on Figure 3 (with supporting vehicle 
turning templates depicted on Figures 4A and 4B). This idea was originally 
presented in the 2003 WSA Study, but that alternative assumed traffic 
signalization.  

Table 3 
2039 INCREASED INTERSECTION SEPARATION LEVEL OF SERVICE 

 Shore Road Route 77 Overall 
WBLR NBTR SBL SBT 

Delay (Sec/Veh) 89.1 0.2 4.3 0.4 18.3 
LOS F A A A C 

Queue (ft) 533 57 50 71  
 Scott Dyer Road Route 77 Overall 

EBLR NBL NBT SBTR 
Delay (Sec/Veh) 10.1 2.4 0.4 0.0 2.3 

LOS B A A A A 
Queue (ft) 113 46 80 22  

 

The Shore Road approach operates poorly, but considerably better than 
the No-Build alternative. All approaches will operate with the same or less 
delay versus the No-Build alternative. The following should be noted: 

• The southerly driveway servicing Cumberland Farms shall be 
restricted to entry movements only. 

• Howland Street shall be closed. A new connection shall be 
provided through the Library parking lot. Site Plan approval and 
access easements will be required. 

• Rectangular Rapid Flash Beacons (RRFB) are recommended at both 
Route 77 crosswalks (one is a replacement of the existing flashing 
system). 

• Ornamental pedestrian scale street lights that meet Town Center 
standards are recommended. 
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Figure 3 
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Figure 4A Figure 4B 
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Traffic Signalized Intersection 
A traffic signal warrant analysis was performed according to requirements 
contained in the Manual on Uniform Traffic Control Devices, Federal 
Highway Administration. Table 4 summarizes the signal warrants that were 
evaluated.  

Table 4 
TRAFFIC SIGNAL WARRANT ANALYSIS 

Warrant With Minor 
Right Turns 

Without 
Minor Right 

Turns 
Warrant 1: 8 Hour Volumes Met Met 

Warrant 2: 4 Hour Volumes Met Not Met 

Warrant 3: Peak Hour Volume Met Not Met 

Warrant 4: Pedestrians Not Met Not Met 

Warrant 5: School Crossing N/A N/A 

Warrant 6: Coordinated Signal N/A N/A 

Warrant 7: Crash Experience Not Met Not Met 

Warrant 8: Roadway Network N/A N/A 

Warrant 9: Near a Grade Crossing N/A N/A 

 

The intersection does warrant a traffic signal based on Condition C for 
towns with populations less than 10,000 residents. Therefore, a traffic 
signal was modeled using the existing geometry of the intersection. Table 
5 summarizes the traffic signal performance.  

Table 5 
TRAFFIC SIGNAL CONTROL LEVEL OF SERVICE 

 Scott Dyer 
Road 

Shore 
Road 

Route 77 Overall 

EBLTR WBLTR NBL NBTR SBL SBTR 
Delay 

(Sec/Veh) 
47.2 46.5 46.8 64.9 31.2 51.7 53.3 

LOS D D D E C D D 
Queue (ft) 234 306 90 678 66 479  

 

The delay on Shore Road is improved as compared to both the 
unsignalized options, however, every other approach incurs significantly 
more delay.  

 

Recommendation 
A comparison table was prepared that summarizes Pro’s and Con’s for the 
No-Build, Traffic Signalization and Intersection Separation Alternatives.   

Table 6 
IMPROVEMENT ALTERNATIVE PRO/CON SUMMARY 

Alternative/Measure No-Build Traffic Signal Intersection 
Separation 

Improves Safety - - + + 
Improves Vehicle 
Mobility - - + + 

Cost - 1 - -  
Community Support 
Historically + - + 

Pedestrian Mode - + + 
Bicycle Mode - - 

 

 Impact on 
Cumberland Farms - - + 

1. While there is no construction cost there is a cost to society as a results of vehicle 
crashes. 

Based upon the results of the level of service analysis traffic signalization is 
not recommended at this time given impacts to mobility along Route 77. It 
is recommended that increased separation between Scott Dyer Road and 
Shore Road be implemented. This change would be expected to decrease 
the number of crashes at the intersection as well as improve overall 
vehicle mobility. Other improvements that shall be implemented in 
conjunction with increased intersection separation include: 

• Restricting movements at the southerly Cumberland Farms 
driveway to entry only. 

• A new crosswalk should be installed across Route 77 between 
Scott Dyer Road and Shore Road. 

• Install RRFB’s at existing and proposed crosswalks. 

Following  the implementation of geometric improvements, conditions 
(delay and safety) should be monitored for further enhancement. 

The planning-level cost estimate to implement this improvement concept 
is approximately $493,000 (see appendix). 
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Appendix 
 

 Traffic counts 
 SimTraffic Analysis 
 Cost Estimate 
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