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Engineer’s Recommendation 
Intersection of Gray Road & Range Road 

Cumberland, Maine 
 

Date:  August 16, 2023 
Subject: Intersection Evaluation and Recommendations 
  Gray Road & Range Road 
To:  Bill Shane, P.E., Cumberland Town Manager 
From:  Randy Dunton, PE, PTOE – Gorrill Palmer 
 

 

Introduction  
 

The unsignalized intersection of Gray Road & Range Road has a history of increasing crashes over the 
last five years with a significant increase in the % injury.  Currently, Range Road is 35 mph and is stop 
controlled with Gray Road being 50 mph and free flow conditions.  MaineDOT has completed a very 
thorough review of the intersection including the potential impacts of converting the intersection from 
a two-way stopped controlled intersection to an all-way stop controlled intersection.  This conversion 
includes; stop bars, additional signs (some with flags and some with LED lighting), and pavement 
markings.  
 
Recommendation 
 
Based on a review of the information provided by MaineDOT (see attached “Cumberland – Intersection 
of Gray Road & Range Road, Background Safety / Mobility Analysis”, dated July 6, 2023), and discussions 
with their safety office as well as the Region Traffic Engineer, I concur with the MaineDOT’s 
recommendation that the intersection be converted from a two-way stop controlled intersection to 
an all-way stop controlled intersection as identified in the attached power point. 
 
Attachments 
 
Attachment A – MaineDOT power point presentation: “Cumberland – Intersection of Gray Road & 
Range Road, Background Safety / Mobility Analysis”, dated July 6, 2023   
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Attachment A  
 

MaineDOT Power Point 
 



Background Safety/Mobility Analysis
July 6, 2023



SAFETY PROBLEMS
TYPES OF CRASHES

SEVERITY OF CRASHES

SIGHT DISTANCE

6-26-23)









50 MPH

50 MPH

35 MPH



50th Percentile Speed 49 MPH
85th Percentile Speed 53 MPH

https://ts.tomtom.com/reports/share/details/CTT/3346743?t=1b01048d-233c-4bf5-8ef8-92ca11279a4c



Design Speed 35 40 45 50 55

Sight Distance 390 445 500 555 610

Sight Distance @ Southern Entrance  Looking Left ~ 320 Feet



1,810

5,830

5,360

AADT 2023 Annual Average Daily Traffic



AM Peak Hour 7:15 to 8:15



PM Peak Hour 4:30 to 5:30













HIGH SPEED ANGLE CRASH SEVERITY

THE INTERSECTION IS NOT A HIGH CRASH LOCATION (HCL) OR HAS HISTORY 

OF BEING HCL.

43.5% 0.0% 17.4%

Route 26 & Range Road @ 50 mph







HCM AM Existing Conditions Delays (sec/veh)) 2023 AM DHV Hour 7:15-8:15

Total Intersection:  3.3 s

16.4 s

0.3 s

15.4 s

1.6 s



PM Peak Hour 4:30 to 5:30HCM AM Existing Conditions Delays (sec/veh))

1.2 s

13.8 s

14.9 s

0.1 s



NO MUTCD 
SIGNAL 

WARRANTS 
MET



ALTERNATIVES

TRAFFIC SIGNAL DID NOT MEET ANY MUTCD 

SIGNAL WARRANTS.

ALL WAY STOP MET WARRANT

IMPROVE INTERSECTION SIGHT DISTANCE



HOW AWS CAME TO BE CONSIDERED AS AN 
ALTERNATIVE?

REVIEWED MAINE EXAMPLES

HISTORICAL DATA

RECENT EXAMPLES

NATIONAL STUDIES

NORTH CAROLINA MEETING/STUDY



ALL-WAY STOP LOCATIONS



OLDER EXAMPLE OF AWS NEWER TYPE INSTALLATIONS



HISTORICAL MAINE BEFORE / 
AFTER 

CRASH REDUCTION = 45%

INJURY CRASH REDUCTION = 52%
CRASH COST REDUCTION = 54%



NATIONAL CRASH REDUCTION CONVERT TWO-WAY 
TO ALL-WAY STOP CONTROL

CRASH REDUCTION = 82% /61%
INJURY CRASH REDUCTION = 

87%/72%









Casco Conversion Route 11 / Route 121
CONVERTED OCTOBER 2019



Casco Conversion Route 11 / Route 121
CONVERTED OCTOBER 2019

CASCO 3-YEARS BEFORE CASCO 3-YEARS AFTER



Durham Conversion Route 125 / Quaker Meetinghouse Rd
CONVERTED MARCH 2018



DURHAM 3-YEARS BEFORE DURHAM 3-YEARS AFTER

Durham Conversion Route 125 / Quaker Meetinghouse Rd
CONVERTED MARCH 2018



HCM AM Existing Conditions Delays (sec/veh)) 2023 AM DHV Hour 7:15-8:15

Total Intersection:  3.3 s

16.4 s

0.3 s

15.4 s

1.6 s



PM Peak Hour 4:30 to 5:30HCM PM Existing Conditions Delays (sec/veh))

1.2 s

13.8 s

14.9 s

0.1 s



PM Peak Hour 4:30 to 5:30

9.8 s

9.2 s

8.7 s

11.3 s
2023 AM DHV Hour 7:15-8:15

All-Way Stop Forecast Delays (sec/veh))

9.2 s

9.1 s

9.1 s

14.1 s





BENEFITS OF AN ALL-WAY STOP

SIGNIFICANT REDUCTION IN TOTAL CRASHES.

SIGNIFICANT REDUCTION IN INJURY CRASH SEVERITY.

ZERO FATAL CRASHES AT AWS SINCE 2003.

HIGH SAFETY BENEFIT / COST RATIO.

VEHICLES ENTER THE INTERSECTION AT LOW SPEEDS.

MINIMAL DELAY WITH EACH CONVERSION.


















