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Background 

The Road Safety Audit (RSA) focused on the segment of Route 28 (General MacArthur Boulevard) 

between the Bourne Rotary and the Otis Rotary.  According to crash records provided by the Town of 

Bourne Police Department and the Massachusetts State Police, 275 crashes were reported along the 4.2­

mile roadway segment between June 2009 and June 2012, including one reported fatality and 62 crashes 

resulting in personal injury.  The Bourne Rotary and the Otis Rotary, which experienced 99 and 85 

crashes, respectively, over the three-year period, are listed as high-crash locations within the Cape Cod 

Commission (CCC) area.   The intersection of Waterhouse Road/Route 28 is also listed as a high-crash 

location because the Equivalent Property Damage Only (EPDO) value is greater than 30.  The 

Massachusetts Department of Transportation (MassDOT) has determined that the Town of Bourne would 

be eligible to receive Highway Safety Improvement Program (HSIP) funding for reconstruction of this 

roadway segment if an RSA were conducted and the proposed design incorporated the safety 

improvements identified in the RSA. 

Route 28 is a four-lane divided roadway between the Bourne Rotary and the Otis Rotary.  The RSA study 

area is illustrated in Figure 1.  There are several commercial destinations located within the Bourne 

Rotary; including IHOP; Gulf; Knight’s Inn; American Lobster Mart; and The Ultimate Battleground, a 

paintball and airsoft center.  A Massachusetts State Police barracks is also located within the Bourne 

Rotary.  The Otis Rotary provides access to the Massachusetts National Cemetery, Camp Edwards, and 

the Barnstable County Correctional Facility, all of which are located off Connery Avenue.  Route 28 

southbound contains numerous commercial driveways and side streets.  Destinations along Route 28 

southbound include Dunkin Donuts, McDonalds, Atlantic Subaru, Bayview Campground, Sports Auto 

World, Stir Crazy, and Battle’s Used Cars.  Some of these destinations have direct access to Route 28 

southbound; others have driveways on side streets that have direct access to Route 28 southbound.  The 

Bourne Town Landfill is located on Route 28 northbound, approximately one mile south of the Bourne 

Rotary.  

Route 28 is scheduled to be resurfaced between the Bourne Bridge and the Falmouth Town Line 

beginning in the spring of 2014.  Aside from resurfacing, the project will include new pavement 

markings, removal of obstructive vegetation, and possibly low-cost signage improvements.  The design 

engineer on the project is AI Engineers. 

In general, the RSA is intended to identify potential safety improvements that can be evaluated and 

included as part of future design efforts for future reconstruction. The short-term, low-cost potential 

improvements could be considered by the responsible agency for implementation prior to reconstruction, 

as appropriate. 

Page 2 



RSA Study Area

BOURNE BRIDGE

BOURNE
ROTARYWATERHOUSE ROAD

OTIS
ROTARY

BARLOW’S LANDING ROAD

ROUTE 28 (M
ACARTHUR BOULEVARD)

CLAY POND ROA D

D

  

  
 

Figure 1.  Locus Map 

BOURNE BRIDGE 

BOURNE 
ROTARY WATERHOUSE ROAD 

OTIS 
ROTARY 

BARLOW’S LANDING ROAD 

ROUTE 28 (M
ACARTHUR BOULEVARD) 

CLAY POND ROA D 

D 

RSA Study Area 

Source: Google Maps 

Not to scale. Howard/Stein-Hudson Associates, Inc. 

  

  
 

Road Safety Audit 
Route 28 between Bourne Rotary and Otis Rotary, Bourne, MA 



  
    

     

 
 

 

 

    

  

    

    

    

  

      

 

     

 
      

 

 Audit Team Member  Agency/Affiliation 
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Project Data 

The audit team conducted an RSA for the Route 28 corridor in Bourne between the Bourne Rotary and 

Otis Rotary on Monday, April 5, 2013.   The RSA agenda appears in Appendix A.  Table 1 lists the audit 

team members and their affiliations.  Appendix B provides contact information for all team members. 

Prior to the RSA, in order to begin assessing possible safety issues, the team reviewed collision diagrams 

and crash detail summaries based on crash records supplied by the Bourne Police Department for the 

corridor.   Appendix C provides the detailed crash data for the study area. Additional information, 

including speed regulations and a preliminary pavement marking plan, is provided in Appendix D. 

Table 1. Participating Audit Team Members 

According to the data provided by the Bourne Police Department, 275 crashes were reported along Route 

28 within the study area between June 2009 and June 2012, including 62 crashes resulting in personal 

injury and 1 fatality.  Of the 275 crashes, 218 (79%) occurred on dry pavement, 37 (14%) occurred on wet 

pavement, 14 (5%) occurred when there was snow or ice on the roadway, and 6 (2%) occurred where 

sand, gravel, oil, or other debris was reported to be on the roadway.  Most crashes occurred during the 

daylight hours: 79% of crashes occurred during the day, while 19% occurred at night, and 2% occurred at 
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dawn or dusk.  No crashes were reported to have involved a pedestrian or a bicyclist.  Eight of the 275 

reported crashes (3%) involved motorists who were operating under the influence of alcohol. 

Project Location Description 

The RSA focused on the 4.2-mile segment of Route 28 from the Bourne Rotary to the Otis Rotary.   

The Bourne Rotary is a two-lane rotary with four approaches.  The Trowbridge Road eastbound approach 

consists of one lane in each direction. The Route 28 northbound and southbound approaches each consist 

of two lanes in each direction; this allows vehicles to travel to and from the rotary onto Route 28 from the 

inside and outside lanes.  The Sandwich Road westbound approach consists of one travel lane in each 

direction.  In addition to the roadway approaches, three driveways also have direct access to the rotary.  A 

Massachusetts State Police barracks driveway is located on the northwest corner of the rotary, between 

the Trowbridge Road eastbound and Route 28 southbound approaches; a dirt driveway accessing The 

Ultimate Battleground is located on the southeast corner of the rotary, just east of the Route 28 

northbound approach; and two driveways for a Gulf gas station are located on the southwest corner of the 

rotary, just west of the Route 28 northbound approach.  The speed limit is 25 mph within the Bourne 

Rotary.  The rotary has an inner radius of approximately 150 feet.  An aerial image of the Bourne Rotary 

is shown in Figure 2. 

The Otis Rotary is an oval-shaped, two-lane rotary with four approaches. The Route 28A eastbound 

approach consists of one travel lane in each direction.  The Connery Avenue westbound approach consists 

of one travel lane in each direction.  The Route 28 northbound and southbound approaches each consist of 

two travel lanes in each direction, allowing vehicles to travel into and out of the rotary using both travel 

lanes.  The diameter of the rotary is approximately 550 feet from east to west, but approximately 775 feet 

from north to south.  This skewed geometry allows through traffic on Route 28 northbound or southbound 

to continue through the rotary along Route 28 without slowing down significantly.  Public safety officials 

attending the RSA stated that vehicles often travel through the rotary at speeds that exceed the posted 

speed limit on the Route 28 mainline, which is generally 55 mph.  The posted speed limit approaching the 

Otis Rotary is 25 miles per hour from Route 28 northbound and is 35 mph from Route 28 southbound.  

An aerial image of the Otis Rotary is shown in Figure 3. 

In addition to the rotaries, the RSA focused on the Route 28 corridor between the two rotaries. 

Route 28 (General MacArthur Boulevard) is a four-lane median-divided roadway that falls under 

MassDOT jurisdiction and is classified by the MassDOT Office of Transportation Planning 2010 Road 

Inventory file as an urban principal arterial.  Route 28 southbound serves numerous commercial uses, 

resulting in a number of driveways along the corridor. Turnarounds are provided between the northbound 

and southbound directions approximately every 0.5-1.0 miles.  Route 28 provides connections between 

Interstate 195 and Route 25 to Falmouth, Hyannis, and other locations along southern Cape Cod.  Aerial 

images depicting the area of Route 28 near Waterhouse Road, Clay Pond Road, and Barlow’s Landing 

Road are shown in Figure 4, Figure 5, and Figure 6, respectively.  
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Figure 5.  Route 28/Clay Pond Road 

CLAY POND ROAD 

ROUTE 28 

Dunkin’ 
Donuts 

McDonalds 

Source: Google Maps 

Not to scale. Howard/Stein-Hudson Associates, Inc. 
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Road Safety Audit 
Route 28 between Bourne Rotary and Otis Rotary, Bourne, MA 
Prepared by Howard/Stein-Hudson Associates, Inc. 

Road Safety Audit Observations 

Based on field observations on Monday, April 5, 2013, the RSA team determined that Route 28, 

including the Bourne Rotary and the Otis Rotary, has the following issues that affect safety: 

Signage; 

Pavement Markings; 

Sight Distance; 

Access Management; 

Rotary/Intersection Geometry; 

Lighting; 

Drainage; 

Turnarounds; 

Vehicle Travel Speeds; 

The concrete gore area near Clay Pond Road; and 

Pedestrian and Bicycle Accommodations. 

The following sections describe in more detail the safety issues and potential enhancements determined 
during the RSA.  Several of these issues require further study and engineering judgment to determine the 
feasibility of implementing the improvements to address them. 
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There  is  no  advanced  guide  signage  indicating  
the  possible  exits  from  the  rotary.  
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Location  1:  Bourne  Rotary  

The RSA team made the following observat

management, and sight distance at  the Bour

Observations:  
Signage  

The RSA team noted that  there  is very li

advance guide  signage indicating the str

names route numbers, and/or destinatio

the available  exits  from the  rotary.  The 

guide signage for exits to  the rotary are 

the  rotary itself.  This  can create confusi

especially among drivers that are unfam

with  the  rotary, since motorists may not 

when their exit  is approaching until  they

a sign located at  the exit itself.  There is 

existing signage that  indicates which  lan

vehicle  should be in  if  it is  exiting the ro

or continuing to  circulate.  This  lack of  

direction  can cause angle crashes betwe

vehicles exiting the  rotary from the insi

and vehicles  remaining in the rotary in t

vehicles exiting the  rotary onto Route 2

around the rotary in the outside  lane.  T

Road, and  one similar crash occurred in
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de lane.  Twenty-nine crashes occurred between  

ound from the inside  lane and vehicles continuing  

lar crashes  involved vehicles  exiting to Sandwich  

a vehicle attempting to exit  to Route 28  

Team  members also noted  that some of  

the existing guide signage is too  small to  

read, and  that some motorists slow down  

unexpectedly to  read guide  signage.  

Guide signage is  located  along the inside  

of the rotary, including a sign facing the  

Route 28 southbound approach to the  

rotary that indicates vehicles should enter  

the  rotary to access  the National  

Cemetery.  This sign is not  necessary, as  

any  motorist  close enough to read the sign  

would have no  choice but  to enter  the  

rotary, and  it may be distracting to  

motorists looking for other  information.  
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A second  sign, located across from the  

Trowbridge Road eastbound entrance to the  

rotary, indicates vehicles  should  turn left  for  

Route 6  eastbound.  This sign is misleading;  

while  continuing to circle the rotary will  

eventually allow for access  to Route 6  

eastbound, the sign implies  that the turn  is  

imminent, and  entering Route 6  eastbound will  

require a traditional  left  turn, where  in  reality, 

motorists bear  right  to exit  the rotary onto  

Route 6.  The sign is visible to motorists  

entering the rotary from Trowbridge Road; this  

may lead to motorists  that are unfamiliar with  

the area turning left into  the rotary.  Signage  

placed on  the  center island  of the rotary  

distracts motorists  from signage along the  

outside of  the  rotary. 

RSA team  members noted  that  the posted speed  limits  along the Route 28 northbound approach  

to the rotary are very closely spaced.  According to speed regulations provided by MassDOT, the  

speed  limit  changes  from 55 mph to 40 mph approximately 0.36 miles south  of  the Bourne  

Rotary.  After  another 0.23  miles the speed limit drops  again, to  25 mph just 0.13  miles from the  

rotary, resulting in  a 64% reduction  in  speed over less  than  a quarter-mile.  Thirteen rear-end  

crashes occurred along the  Route 28 northbound approach to the Bourne Rotary, including three  

that involved three vehicles and four  that resulted in  personal  injury.  For comparison, only four  

rear-end crashes occurred along the Route 28 southbound approach to  the  rotary.  “Reduced  

Speed Ahead”  (W3-5) signs are provided between  the  40 mph speed limit signage and the 25 mph  

speed  limit  signage to warn motorists of these  changes  in the speed  limit; however, these signs  

The  speed  limit  on  Route  28  northbound  
drops  from  55  mph  to  40  mph  about  0.36  miles  
south  of  the  rotary,  and  drops  to  25  mph  less  
than  a  quarter-mile  later.  

There  are  no  longitudinal  lane  markings  or  
arrow m arkings  within  the  Bourne  Rotary  to  
guide  vehicles  through  the  rotary.  

are  too small to  read from a distance, and  

motorists may see the downstream 25 mph  

speed  limit  signs prior to  being able  to  read  the  

“Reduced Speed Ahead” signage.  According to  

ic Control Devices  

educed Speed Ahead”  

in advance of a  

limit decreases by 10  

arkings within  the  

indicate  that it  is a  

swipe crashes were  

, indicating that  
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motorists may not be aware that the rotary functions as two travel lanes, or that motorists are 

unsure as to where to position themselves within the rotary. 

There are also no pavement markings within the rotary to indicate lane use.  It is unclear as to 

whether exiting the rotary from the inside lane is permitted at any exit, at the Route 28 exits only, 

or not at all.  As mentioned previously in the signage section, 33 crashes involved a vehicle 

exiting the rotary from the inside lane while a vehicle continued to circulate the rotary in the 

outside lane. 

RSA team members also noted that there are no pavement markings along the Trowbridge Road 

eastbound and Sandwich Road westbound approaches that indicate the intended number of travel 

lanes entering the rotary.  Each is wide enough for two vehicles to stack at the entrance to the 

rotary; however, allowing multiple entrance lanes may cause confusion.  

RSA team members noted that the decorative 

vegetation facing Route 28 southbound traffic 

entering the rotary, spelling out “Cape Cod”, may 

be distracting for motorists.  It was also noted that 

the height of the vegetation behind the Cape Cod 

topiary in the center of the rotary may make it 

difficult for motorists to judge the speed of 

circulating traffic.  However, team members said 

anecdotally that the number and severity of crashes 

through the rotary has dropped dramatically since 

the mound was built. 
The vegetation in the center of the 
Bourne Rotary may be distracting, and 
may restrict sight lines of entering traffic. 

There are four driveways that allow direct access to the Bourne Rotary.  The driveway to The 

Ultimate Battleground is not paved and does not have a defined edge.  A team member stated that 

the driveway often floods, and water flows into the rotary. There are also two driveways that 

serve the Gulf gas station and the American Lobster Mart. Team members noted that the 

easternmost of the two driveways is located extremely close to the Route 28 southbound exit, 

causing confusion when vehicles exit the Gulf driveway.  Eight crashes involved vehicles exiting 

the Gulf gas station into the rotary; six occurred at the easternmost of the two driveways. 

Team members also noted that there are currently two driveways to the IHOP along Route 28 

northbound, north of the rotary.  Team members stated that Route 28 southbound vehicles 

approaching the rotary often turn left across faster-moving northbound traffic in order to access 

IHOP, and that vehicles turning left out of IHOP  onto the Route 28 southbound approach to the 

rotary often find themselves in the northbound travel lanes waiting for a gap to form in the 
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southbound queue.  It was also noted that vehicles often cut through the IHOP parking lot to 

avoid the rotary. 

RSA team members noted that vehicles often enter the Bourne Rotary from Route 28 at high 

speeds, which may contribute to motorist frustration within the rotary and interfere with vehicles 

being able to exit the rotary safely.  It was noted that, since Route 28 traffic enters and exits as 

two lanes, vehicles entering from Sandwich Road or Trowbridge Road must compete with fast-

moving Route 28 through traffic in order to navigate the rotary.  A team member noted that Route 

28 northbound traffic is not adequately deflected, and high travel speeds are able to be maintained 

through the rotary.   

A team member noted that, while a sidewalk is provided over the Bourne Bridge, there are no 

sidewalks around the Bourne Rotary.  Pedestrians currently cut through the State Police barracks 

to access Trowbridge Road, despite a “Do Not Enter” sign at the driveway entrance.  

Potential  Enhancements:  
1.	 Consider the safety benefits of providing advance 

guide signage along the approaches to the rotary.  

Consider providing diagrammic guide signs (D1-5 

or D1-5A) for each individual approach so that 

motorists know which exit they need to take before 

entering the rotary.  

2.	 Remove the guide signage from the center island of 

the rotary. 

3.	 Remove guide signage that is too small for 

circulating traffic to read. Replace with MUTCD-

compliant signage if the signage is deemed 

necessary. Ensure that all guide signage visible 

from the rotary or the approaches to the rotary is 

useful and necessary. 

4.	 Provide larger “Reduced Speed Ahead” signage (W3-5) along the Route 28 northbound 

approach to the rotary.  Consider whether more gradually reducing the speed limit along the 

approach would reduce the number of rear-end crashes. 

5.	 Continue enforcing speeding violations within the rotary and along approaches to the rotary. 

6.	 As part of long-term planning efforts, consider the safety benefits of providing overhead 

signage to improve motorist visibility. 

A  diagrammic  guide  sign  shows  
each  exit  within  the  rotary  before  a  
vehicle  enters  the  rotary  (Source:  
MUTCD).  

Page 15 



  
    

     

 
 

 

 

    

    

 

    

   

   

  

    

    

  

  

     

   

    

 

        

   

   

    

    

       

  

    

   

     

    

  

Road Safety Audit 
Route 28 between Bourne Rotary and Otis Rotary, Bourne, MA 
Prepared by Howard/Stein-Hudson Associates, Inc. 

7.	 Consider the safety benefits of providing longitudinal markings and arrow pavement 

markings within the rotary, including dashed pavement markings to assist entering and 

exiting vehicles, as part of the upcoming Route 28 corridor resurfacing project.  

8.	 Consider providing additional pavement markings along the Trowbridge Road eastbound and 

Sandwich Road westbound approaches to the rotary that clearly indicate that vehicles should 

form a single travel lane. 

9.	 Consider the safety benefits of removing large trees and trimming overgrown vegetation on 

the mound behind the “Cape Cod” topiary within the rotary. Consider the feasibility and 

safety benefits of restricting the two Gulf gas station driveways to either entrance- or exit-

only using signage and/or pavement markings. 

10. Consider the feasibility of closing the easternmost Gulf gas station driveway.  The 

maneuverability of fuel delivery trucks should be taken into consideration. 

11. Consider the safety benefits of restricting left-turn movements into and out of the IHOP 

driveways along Route 28. 

12. Consider the feasibility of closing one of the two IHOP driveways located along the northern 

leg of Route 28, in the vicinity of the Bourne Bridge. 

13. Provide pavement markings along the Route 28 northbound approach to the rotary that would 

help to deflect and slow vehicles entering the rotary.  

14. As part of mid-term reconstruction efforts, evaluate the safety benefits of realigning the 

Route 28 northbound approach so that traffic is deflected at a greater angle in order to slow 

vehicles entering the rotary. 

15. In long-term planning efforts, consider the feasibility and safety benefits of replacing the 

Bourne Rotary with a grade-separated option, such as a diamond interchange.  

16. Install “Except Pedestrians” placards on the “Do Not Enter” signage at the State Police 

Barracks to encourage pedestrians to use the State Police Barracks driveway instead of the 

rotary to access Trowbridge Road. 
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The oval shape of the Otis Rotary 
means that Route 28 through traffic may 
not need to slow down when traveling 
through the rotary. 

Location  #2:  Otis  Rotary  

The RSA team made the following observations with regard to  rotary geometry, sight distance, 

ighting at the Otis Rotary. 

Rotary Geometry  

The Otis Rotary, unlike a traditional  rotary, is oval-

shaped, with an  east-west diameter of approximately 550  

feet, and a north-south diameter of approximately 775  

feet. Vehicles  traveling through the rotary along Route  

28 northbound or southbound are not deflected as much  

as the eastbound and westbound approaches, meaning  

relatively high travel  speeds can be maintained within  

the  rotary.  The ovate geometry may also give  motorists  

the perception  that they may drive faster within  the  

rotary, only to need  to slow down once  they arrive at  the  

northern or  southern ends of the rotary, where  the  

turning radii  are tighter.  An RSA team member noted  

that vehicles  entering the  rotary have a “freeway”  

mentality when entering the roadway, resulting in higher  

  southbound approaches are  not  sufficiently deflected  

es  to enter at high speeds and travel through the  rotary  

5 crashes (25%) that were  reported at  the Otis Rotary  

torist  lost  control  of  the vehicle and/or hit a  fixed object.   

  curve radius  along the Connery Avenue exit from the  

  ends of  the Otis Rotary combined with  tall vegetation in  

tance limitations, particularly at the Route 28A  

ar-end crashes were  reported on  this approach.  At  least  

signage, pavement markings, drainage, and l

travel speeds.  The Route 28 northbound and

upon entering the rotary, which allow vehicl

without slowing down.  Twenty-one of the 8

were single-vehicle crashes in which the mo

RSA team members also noted that the sharp

rotary can be unexpected.  

The sharp turning radii at the north and south

the center island of the rotary cause sight dis

eastbound approach to the rotary.  Twelve re

six of these crashes occurred because a queued vehicle assumed the vehicle they were following had 

already entered the rotary.   

Similar to the Bourne Rotary, the only guide signage that indicates possible destinations within the 

Otis Rotary is located at each exit; there is no advance guide signage.  This can create motorist 

uncertainty, especially considering the faster travel speeds within the Otis Rotary.  There is also no 

signage indicating intended lane use within the rotary.  The guide signage that is provided at the exits 

from the rotary is, in many cases, too small to read while circulating within the rotary.  
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Similar to the Bourne Rotary, there are no 

pavement markings formalizing two travel lanes 

within the Otis Rotary.  Four sideswipe crashes 

were reported within the Otis Rotary.  

There are also no pavement markings that would 

indicate lane use within the rotary.  Twenty-five 

crashes involved a vehicle exiting the rotary from 

the inside travel lane while a vehicle continued to 

circulate around the rotary in the outside travel 

lane. 

RSA team  members stated  t

 that  some areas seem da

ttime hours at  the Otis  

aining three were  report

iculty seeing guide signa

urred  at  12:02 AM, in da

inage  Dra

 team  members noted  t

hat some light fixtures may have been knocked down and never replaced, 

and rk during the nighttime hours.  Of the 13 crashes that occurred during the 

nigh Rotary, only 10 were reported to have occurred on a lit roadway; the 

rem ed to have occurred on an unlit roadway.  Inadequate lighting may cause 

diff ge or other vehicles within the rotary.  One fatal crash appears to have 

occ rk lighting conditions. 

RSA hat the area between the Route 28 northbound approach and Connery 

Avenue is susceptible to flooding.  One out-of-control crash was reported in the area that occurred on 

wet pavement conditions. 

Potential Enhancements: 
1.	 Consider the safety benefits of providing warning signage, including yellow flashing beacons 

along the Route 28 northbound and southbound approaches to the rotary, similar to what is 

provided along the Route 28 southbound approach to the Bourne Rotary, in order to warn 

motorists to be more alert within the rotary.  

2.	 Add deflection along the Route 28 approaches to the rotary using pavement markings to 

encourage motorists to enter the rotary at slower speeds. 

3.	 As part of long-term planning efforts, consider the feasibility and safety benefits of altering 

the alignment of the Route 28 northbound and southbound approaches, so that they align with 

the center point of the central island within the Otis Rotary.  

4.	 Continue to enforce speeding violations within the rotary and on the approaches to the rotary. 

There are no lane striping or lane-use arrows 
within the rotary. 
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5.	  As part of  long-term planning efforts, consider replacing the rotary with a grade-separated  

intersection, such as  a diamond interchange.  A team member stated during the RSA that  a  

diamond alignment fits well within  the  footprint of  the  rotary.  

6.	  Consider  the safety benefits of providing advance guide signage along the approaches to the  

rotary.  Consider  providing diagrammic guide signs  (D1-5 or D1-5A) for each individual  

approach so that motorists  know which exit  they need  to take before entering the rotary.  

7.	  Remove guide signage that  is too small  for circulating traffic to  read.  Replace with MUTCD-

compliant  signage if the signage is deemed necessary. Ensure that all guide signage visible  

from the rotary or the approaches to  the  rotary is  useful and necessary.  

8.	  As part of mid-term planning efforts, consider the  safety benefits of  providing overhead  

signage within the rotary to improve visibility for motorists.  

9.	  Consider providing curve warning signage and/or chevron signs at the Connery Avenue exit  

from the rotary. 

10.  Consider  the safety benefits of providing lane pavement markings and arrow pavement  

markings within the rotary, including dashed pavement markings to assist entering and  

exiting vehicles, as part of  the upcoming Route 28  corridor  resurfacing project.   

11.  Consider  the  feasibility and safety benefits of replacing any damaged or previously removed  

lighting within the Otis Rotary. 

12.  As part of mid-long-term reconstruction efforts, provide adequate drainage within  the Otis  

Rotary, particularly between Route  28 northbound and Connery Avenue.  
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Location  #3:  Route  28  at  Waterhouse  Road

RSA team  members noted  the following safety issues  at the intersecti

Road with regard to  sight distance, intersection geometry, and signag

  

on of Route 28/Waterhouse  

e.   

Sight Distance  

Seven angle crashes, four of which resulted  in  

personal injury, involved a  vehicle  traveling along  

Route 28 southbound and  a vehicle  crossing Route 28  

southbound  from the northbound-to-southbound  

turnaround onto Waterhouse Road.  RSA team  

members noted  that sight distance  to the north  of  the  

turnaround is obstructed by overgrown vegetation.  

Sight lines  to  the north of the turnaround  are also  

impacted by the crest vertical curve on Route 28  

southbound.  This may  make it more difficult  for  

vehicles in  the turnaround  area  to  judge the  speed of  
Sight  lines  to  the  north  of  the  turnaround  in  
the  vicinity  of  Waterhouse  Road  are  traffic on Route 28, which, according to  team  
obstructed  by  vegetation  in  the  median  and  members, often travels at  speeds  that exceed the 50  
a  crest  vertical  curve.  mph posted speed  limit.   

Intersection Geometry  

The Waterhouse Road  eastbound approach  intersects  

Route 28 southbound at an  acute angle.  Motorists  

waiting to merge onto Route 28 southbound must  

look over their  left  shoulder in order to  see oncoming  

traffic.  This makes it  difficult  to see and  judge the  

speed  of oncoming traffic, and may lead to  rear-end  

crashes when a motorist assumes the vehicle at  the  

front of the queue on  Waterhouse Road will  accept  a  

gap, but does not.  An RSA team member also stated  

that motorists  often “piggyback” one another when  

merging onto Route 28, meaning two vehicles will  

often attempt to enter Route 28 at once.  This may  
Waterhouse  Road  intersects  Route  28  

  southbound  at  an  acute  angle.   

ear Waterhouse Road has  no acceleration lane.  Vehicles  

 southbound must accelerate in the travel lane.   There  is  

ing Waterhouse Road; however, the outside travel  lane  

oad.  
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lead  to  rear-end crashes  if  the first vehicle

unexpectedly decides not  to merge.  

Team  members noted that  the turnaround  n

turning from the  turnaround onto Route  28

also  no marked deceleration lane approach

does widen as it approaches Waterhouse R
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A driveway for Bayview Campground is located approximately 50 feet south of the Waterhouse Road 

eastbound approach to Route 28 southbound.  One crash involved a vehicle merging onto Route 28 

southbound from Waterhouse Road and a vehicle turning into the Bayview Campground from Route 

28 southbound. 

RSA team members noted that there are guide signs for “Trading Post Corner” along Route 28 

northbound, Route 28 southbound, and the turnaround near Waterhouse Road, but there are no 

advance guide signs for Waterhouse Road.  Team members acknowledged that many visitors to the 

area now use GPS for directions, meaning that motorists are often looking for street names, not 

landmarks or locally-known nicknames for destinations.  There is no advance guide signage for 

Waterhouse Road along either direction of Route 28. 

Team members also noted that there is informational signing along Route 28 southbound, near the 

intersection for Waterhouse Road, informing motorists to take a right turn into the Bayview 

Campground.  Shortly downstream of this sign is a regulatory sign stating “no turns”.  While this sign 

is likely intended for Route 28 southbound vehicles who may wish to make a sharp right turn onto 

Waterhouse Road, it implies that right turns into the Bayview Campground driveway are prohibited.  

A large sign for Bayview Campground is located at the driveway. 

Potential Enhancements: 
1.	 Clear any vegetation in the median that may obstruct sight lines to the north of the turnaround 

near Waterhouse Road. 

2.	 Consider formalizing a deceleration lane along the Route 28 southbound approach to
 

Waterhouse Road, if feasible. 


3.	 As part of long-term construction efforts, consider the feasibility of altering the alignment of 

Waterhouse Road in order to create a T-intersection with Route 28 southbound.  This would 

improve sight lines to the north of the intersection and prevent vehicles from entering Route 

28 from Waterhouse Road without stopping.  It would also increase the distance between the 

Waterhouse Road eastbound approach and the Bayview Campground driveway.  An 

acceleration lane should be provided for Waterhouse Road traffic to safely merge onto Route 

28 southbound, and intersection warning signs should be provided along the Route 28 

southbound approach to Waterhouse Road. 

4.	 Replace guide signage for Trading Post Corner with advance guide signage for Waterhouse 

Road along Route 28 northbound and southbound.  

5.	 Replace the conflicting sign for the Bayview Campground along the Waterhouse Road 

eastbound approach with MUTCD-compliant brown Recreational and Cultural Interest Area 

guide signage, if the signage is deemed necessary.  Consider moving the “No Turns” sign 

(R3-3) northward to avoid confusion. 
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Corridor-Wide Issues 

RSA team members noted the following safety issues along Route 28 between the Bourne Rotary and 

the Otis Rotary with respect to turnarounds, travel speeds, the flush concrete median near Clay Pond 

Road, signage, and pedestrian and bicycle accommodations.  

Nine turnarounds are located along the Route 28 

corridor between the Bourne Rotary and the Otis 

Rotary.  Five turnarounds allow Route 28 

southbound traffic to turn to Route 28 northbound 

and four turnarounds allow Route 28 northbound 

traffic to turn onto Route 28 southbound. The 

northbound-to-southbound turnaround north of 

Clay Pond Road and the southbound-to-northbound 

turnaround just north of Otis Park Drive are the 

only turnarounds that provide acceleration lanes; 

vehicles using the other turnarounds must wait for  Most  turnarounds  between  the  northbound  
and  southbound  directions  on  Route  28  do  
not  provide  an  acceleration  lane.   

-

an acceptable gap in Route 28 traffic, and then 

accelerate in the travel lanes.  This can lead to rear

end crashes both within the turnaround and on the Route 28 mainline.  It can also lead to angle 

crashes when vehicles attempt to exit a turnaround into the left, high-speed lane.  Four crashes were 

reported involving vehicles exiting turnarounds at locations with no acceleration lanes.  

Team members discussed the number of turnarounds and their locations.  Turnarounds are located 

between 0.5 miles and 1.0 miles apart; team members noted that some turnarounds may not be 

necessary due to their proximity to other turnarounds going in the same direction.  Team members 

also noted that, since there are no turnarounds north of the Bourne Town Landfill, trucks leaving the 

landfill that wish to enter Route 28 southbound must do so using the Bourne Rotary.   

Deceleration lanes are provided at each of the turnarounds along Route 28, though these deceleration 

lanes are typically too short to slow down safely and comfortably to enter the turnaround.  

Additionally, during peak periods, these deceleration lanes act as queuing lanes, making the effective 

length of the deceleration lane even shorter.  Team members noted that queues from turnarounds may 

obscure the view of adjacent turnarounds from Route 28 through traffic.  RSA team members also 

noted that advance signage for the turnarounds are typically too close to the deceleration lanes.  Two 

crashes were reported involving vehicles traveling too fast when entering the turnaround areas. 

Public safety officials attending the RSA stated that some turnarounds are not wide enough for heavy 

vehicles to turn safely.  Two single-vehicle, fixed-object crashes were reported involving vehicles 

attempting to use a turnaround.  One involved a heavy vehicle striking the guardrail. 

Team members noted that vegetation in the median obstructs sight lines at most turnarounds. 
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Between the Bourne Rotary and Otis Rotary, 15 crashes occurred when a motorist lost control of their 

vehicle.  Seven of these crashes occurred in snowy conditions, three occurred on wet pavement, and 

one occurred on an icy roadway surface.  Four occurred on dry pavement.  These out-of-control 

crashes indicate that motorists often travel at excessive speeds, particularly in inclement weather.  

Eight additional crashes were reported to have involved vehicles driving erratically or traveling at 

excessive speeds.  Three of these crashes occurred on dry pavement, three occurred on wet pavement, 

and two occurred in snowy conditions.  Three of these eight crashes involved motorists operating 

under the influence.
 

A  flush  concrete  median  separates  Route  28  
southbound  through  traffic  and  traffic  entering  
and  exiting  commercial  businesses  in  the  
vicinity  of  Clay  Pond  Road.  

confusion could cause serious head-on crashes.  

A flush concrete median area separates Route 28 

southbound through traffic from traffic entering 

or exiting the commercial businesses in the 

vicinity of Clay Pond Road. The flush median 

discourages, but does not prevent, vehicles from 

mounting it.  RSA team members stated that 

some motorists entering Route 28 from Clay 

Pond Road or from the nearby businesses may 

sometimes mistakenly believe the median 

separates the Route 28 northbound and 

southbound traffic, and turn left to proceed north 

on Route 28.  Public safety officials attending the 

RSA stated that wrong-way drivers at this 

location are a common, nearly daily, occurrence.  

While not represented in the crash data, this 

RSA team members noted that Route 28 southbound often floods north of Waterhouse Road due to 

damaged drainage structures.  One out-of-control crash occurred along Route 28 southbound, north of 

Waterhouse Road, after a vehicle drove through standing water.  Team members also noted that 

Route 28 floods in the vicinity of Clay Pond Road due to the slope of Clay Pond Road and 

insufficient drainage.  One crash occurred on wet pavement in the vicinity of Clay Pond Road.  One 

crash occurred south of Otis Park Drive when a vehicle hydroplaned on wet pavement.   

RSA team members noted that “No Right Turn” and “One Way” signage at turnaround exits and at 

side streets along Route 28 southbound may not be large enough for motorists to see, especially when 
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they are searching for an acceptable gap in traffic.  One crash occurred when a vehicle turned left out 

of Brigadoon Road, traveling northbound along Route 28 southbound.  

Team members commented that speed limit signs are inconsistent along the corridor.  Speed limit 

signs are placed only where the speed limit changes.  According to MUTCD standards, “…speed 

limit signs shall be installed beyond major intersection locations and other locations where it is 

necessary to remind users of the speed limit that is applicable”. 

It was noted that the older population on Cape Cod, which currently has 25% of the year-round 

population over 65 years old, is projected to increase as more “baby boomers” retire to Cape Cod. 

There are no designated pedestrian or bicycle areas along Route 28.  According to RSA team 

members, a bike path along Route 28 is currently planned to be implemented using available right-of­

way to the east of Route 28. 

Potential Enhancements: 
1.	 Trim any vegetation within the Route 28 median that may obstruct the sight lines of vehicles 

using turnarounds. 

2.	 Consider locations where adding acceleration lanes and/or extending deceleration lanes may 

be feasible.  Consider reallocating space from breakdown lanes, if possible.  

3.	 As part of long-term planning efforts, evaluate the placement of all turnaround locations.  

Consider the distance between turnarounds and merging distance between turnarounds and 

points of interest such as intersections or commercial driveways.  Ensure that all turnarounds 

are constructed to allow for heavy vehicle movements, particularly in the vicinity of the 

Bourne Town Landfill.  All turnarounds should have adequate acceleration and deceleration 

lanes so that traffic can safely slow or merge with Route 28 traffic. 

4.	 Continue to enforce speed violations along Route 28, especially in inclement weather, where 

possible.  

5.	 Consider providing additional speed limit signage (R2-1) after major intersections and 

commercial driveways, and where excessive speeds are common.  Consider the use of 

oversized speed limit signage in areas where the speed limit decreases significantly, or where 

speeding is common, such as at the bottom of crest vertical curves. 

6.	 Consider the appropriateness of using visual speed bars in deceleration lanes, including 

deceleration lanes for local businesses, to alert motorists of a change in roadway 

characteristics within the deceleration lane. 

7.	 Consider use of oversized “One Way” (R6-1) signs at intersections and driveways along 

Route 28 and “All Traffic Turn Left” (W19-5 mod) at turnarounds within Route 28, replacing 
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or complementing the existing signage, to reduce the occurrence of wrong-way travel along 

Route 28.  Also consider installing Wrong Way (R5-1a) signs, as appropriate, along Route 

28.  

8.	 Consider the use of flexible delineators on the flush concrete median in the vicinity of Clay 

Pond Road to prevent wrong-way turns.  

9.	 As part of long-term reconstruction efforts, consider replacing the flush concrete median with 

a raised median to prevent wrong-way travel along Route 28. 

10. As part of long-term reconstruction efforts, repair or replace damaged drainage structures and 

ensure that all areas drain properly. 

11. As part of long-term reconstruction efforts, consider providing pedestrian and bicycle 

accommodations, such as the planned shared-use path parallel to Route 28.  Consider 

pedestrian/bicycle crossing infrastructure in conjunction with the proposed Route 28 parallel 

shared-use path. 

12. Consider enlarging signs and sign legend/text, providing better lighting, and maintaining 

pavement markings to accommodate the rising population of older drivers on Cape Cod. 
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Potential Safety  Enhancements  

Based on its observations and discussions, the RSA team identified the issues and possible enhancements 

that could improve safety along Route 28 between Bourne Rotary and the Otis Rotary.  Because the 

upcoming project is a resurfacing project, many of the long-term enhancements may be too costly to 

incorporate.  However, it is envisioned that the short-term enhancements can be evaluated/included as 

part of the resurfacing project.  The long-term and high-cost enhancements should be evaluated and could 

be implemented when greater resources become available. 

Provide advance guide signage; 

Remove difficult to read, outdated, and unnecessary signage; 

Provide longitudinal and arrow pavement markings within rotaries; 

Trim overgrown vegetation; 

Restrict turning movements from driveways; 

Provide adequate acceleration and deceleration lanes; and 

Provide additional speed limit and “Reduced Speed Ahead” signage. 

Consider replacing the Bourne Rotary and/or the Otis Rotary with a grade-separated interchange; 

Evaluate turnaround locations; 

Convert the Route 28/Waterhouse Road intersection into a traditional “T” intersection; 

Improve access management by closing commercial driveways; 

Improve lighting at the Otis Rotary; 

Improve drainage; and 

Provide pedestrian and bicycle accommodations. 
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Table 2 summarizes these safety issues, possible enhancements, estimated safety payoff, time frame, cost, 

and responsibility.  Safety payoff estimates are based on engineering judgment and are categorized as 

low, medium, and high.  The time frame is categorized as short-term (<1 year), mid-term (1 to 3 years), 

or long-term (typically >3 years). 

The costs are categorized as low (<$10,000), medium ($10,000 to $50,000), or high (>$50,000).  It is the 

responsibility of MassDOT to ensure that the designer incorporates the relevant safety enhancements 

identified as part of this RSA.  The RSA is intended to identify all potential safety improvements.  Those 

improvements that can be evaluated and included as part of the design process for the resurfacing should 

be.  
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Road Safety Audit 
Bourne, MA 

Route 28 from the Bourne Rotary to the Otis 
Rotary

Meeting Location: Bourne Town Hall 
24 Perry Ave, Buzzards Bay, MA 

Monday, April 8, 2013 
8:00 AM – 12:00 noon 

Type of meeting: High Crash Locations – Road Safety Audit 

Attendees: Invited Participants to Comprise a Multidisciplinary Team 

Please bring: Thoughts and Enthusiasm!! 

8:00 AM Welcome and Introductions 

8:15 AM Discussion of Safety Issues 

• Crash history, Speed Regulations – provided in advance 

• Existing Geometries and Conditions 

9:15 AM Site Visit 

• Drive to the intersections of Borne Rotary, Waterhouse Road, Otis Rotary 

• As a group, identify areas for improvement 

10:45 AM Discussion of Potential Improvements 

• Discuss observations and finalize safety issue areas 

• Discuss potential improvements and finalize recommendations 

12:00 noon Adjourn for the Day – but the RSA has not ended 

Instructions for Participants: 

• Before attending the RSA on April 8th, participants are encouraged to drive 
through the corridor and complete/consider elements on the RSA Prompt List with 
a focus on safety. 

• All participants will be actively involved in the process throughout.  Participants 
are encouraged to come with thoughts and ideas, but are reminded that the 
synergy that develops and respect for others’ opinions are key elements to the 
success of the overall RSA process. 

• After the RSA meeting, participants will be asked to comment and respond to the 
document materials to assure it is reflective of the RSA completed by the 
multidisciplinary team. 

 

 



 

    

 

 

 

 

Road  Safety Audit  
Route 28  between Bourne  Rotary  and Otis Rotary, Bourne, MA  
Prepared  by  Howard/Stein-Hudson  Associates,  Inc.  
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Route 28 between Bourne Rotary and Otis Rotary, Bourne, MA 
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Road Safety Audit 
Cranberry Highway (Routes 6 and 28), Bourne, MA 
Prepared by Howard/Stein-Hudson Associates, Inc. 

Appendix C. Detailed Crash Data
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 Crash Data Summary Tables and Charts 
Route 28, Jonathan Bourne Drive / Otis Park Drive / Clay Pond Road (3); Bourne, MA
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