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Backgroun   

The  Federal  H ghway  Adm n strat on  (FHWA)  def nes  a  Road  Safety  Aud t  (RSA)  as  the  formal  safety  

exam nat on  of  an  ex st ng  or  future  road  or   ntersect on  by  an   ndependent,  mult d sc pl nary  team.  The  

purpose  of  an  RSA  s  to   dent fy potent al  safety  ssues  and poss ble  opportun t es  for  safety  mprovements  

cons der ng  all  roadway  users.  Th s  RSA  evaluates  the  rotary   ntersect on  of  Falmouth  Road  (Route  28)  at  

Iyannough  Road  (Route  132)  –  more  commonly  known  as  the  Barnstable  A rport  Rotary   n  Barnstable,  

MA.  Add t onal  approaches  to  and  from  the  rotary  are  also   ncluded   n  the  aud t  safety  area,  as  shown   n  

F gure  1.    

The  rotary   ntersect on  of  Falmouth  Road  (Route  28)  at  Iyannough  Road  (Route  132)  –  more  commonly  

known  as  the  Barnstable  A rport  Rotary   n  Barnstable,  MA  –   s  cons dered  a  HSIP  crash  cluster  for  2011-

2013, 2012-2014, and 2013-2015. A key object ve of the RSA  s to  dent fy short-term, m d-term, and long-

term safety  mprovements that can be  mplemented at the subject  ntersect ons and  ncorporated  n potent al  

 mprovements  of  these   ntersect ons.   

Project  Data  

A  Road  Safety  Aud t  was  completed  for  the  study  area   ntersect on  on  Monday,  Apr l  1,  2019.  The  RSA  

meet ng was  held  at the  Barnstable Mun c pal A rport located  at 480 Barnstable  Road  n  Hyann s, MA.   As  

shown  below   n  Table  1,  the  aud t  team  cons sted  of  a  mult d sc pl nary  team  w th  representat ves  from  

state,  reg onal  and  local  agenc es  and  organ zat ons  prov d ng  expert se   n  the  eng neer ng,  plann ng,  

ma ntenance  and  emergency  response  f elds.  Contact   nformat on  for  the  RSA  attendees   s  prov ded   n  

Append x  B  of  th s  report.  

W th n  the  ema l   nv tat on  sent  on  Fr day,  March  22,  2019  to  each  part c pant   n  the  RSA,  background  

mater al  was  prov ded.  Th s   nformat on   ncluded  coll s on  d agrams  and  crash  data  summar es  for  the  

rotary.  Dur ng  the  RSA  meet ng,  these  mater als  were  rev ewed  as  a  group  pr or  to  the  f eld  v s t  to  the  

 ntersect on.  Dur ng  the  RSA f eld  v s t,  var ous  safety  ssues  were  observed  and  dent f ed.   Follow ng  the  

RSA  f eld  v s t,  the  team  returned  to  d scuss  add t onal  concerns  and  potent al  solut ons  for  the  ex st ng  

safety  ssues.  
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Table 1: Participating Au it Team Members 
Audit  eam Member Agency/Affiliation 

Michelle Deng MassDOT Traffic Safety 

Ana Fill MassDOT Traffic Safety 

Bianca Marshall MassDOT D5 Traffic 

Jason Walters MassDOT D5 Projects 

Matt Lounsbury Barnstable Police Department 

Dean Melanson Hyannis Fire Department 

Aman a Ruggiero Barnstable Department of Public Works (DPW) 

Mona Solmonte Town of Barnstable Transportation Coor inator 

Colleen Me eiros Cape Co  Commission 

Jeff Cra  ock Sea Sports Cyclery 

Ra u Nan Kittelson & Associates Inc. 

Lauren Hunt Kittelson & Associates Inc. 

Phil Viveiros McMahon Associates Inc. 

Alex Bulhoes McMahon Associates Inc. 

Project Location an Description 

Study  rea Roadways  

There are several roadways that serv ce the A rport Rotary that are descr bed below and shown  n F gure 1: 

Falmouth Road (Route 28) 

Falmouth Road (Route 28)  s class f ed as an urban pr nc pal arter al under MassDOT jur sd ct on; wh le 

Route 28  s des gnated as a north/south route, Falmouth Road generally travels  n an east/west d rect on to 

the west of the Barnstable A rport Rotary. At the rotary, Route 28 cont nues to the east on Iyannough Road 

(Route 28). Falmouth Road (Route 28) prov des one lane of travel  n each d rect on w th shoulder mark ngs. 

The roadway var es  n w dth, and w th n the study area Falmouth Road (Route 28) has a s ngle w de travel 

lane that can accommodate two veh cles enter ng the rotary at once. Adjacent to the Barnstable A rport 

Rotary, Falmouth Road (Route 28)  s abutted by reta l land uses. There are currently no s dewalks prov ded 

on e ther s de of the roadway, w th the except on of the segment of s dewalk on the C t zen’s Bank property, 

and there are no marked cross ngs w th n the study area on Falmouth Road (Route 28). The speed l m t on 

Falmouth Road (Route 28)  s 35 mph, except at the approach to the rotary where the speed l m t decreases 

to 25 m les per hour. No posted speed l m t s gns are present. 

Iyannough Road (Route 132) 

Iyannough Road (Route 132)  s class f ed as an urban pr nc pal arter al under Town of Barnstable 

jur sd ct on that travels  n a north/south d rect on from the Barnstable A rport Rotary to the north. 

Iyannough Road (Route 132) prov des two lanes of travel  n each d rect on w th a sloped curb med an and 

shoulder mark ngs. At  ts  ntersect on w th the Barnstable A rport Rotary, Iyannough Road (Route 132) 
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operates  as  two  lanes   n  e ther  d rect on,  although   t   s  not  str ped  as  such   n  the   mmed ate  v c n ty  of  the  

approach.  On  the  western  s de  of  Iyannough  Road  (Route  132)  enter ng  the  rotary,  there  are  d agonal  

pavement  mark ngs  w th n  the  r ght  shoulder  and  the  shoulder  narrows  down  to  a  p nch  po nt  at  the  

approach.  There  are  no  s dewalks  or  crosswalks  present;  however,  there  appears  to  be  a  pedestr an  des re  

l ne worn  n the grass at the northwestern corner of th s approach. Adjacent to the Barnstable A rport Rotary  

 ntersect on,  Iyannough  Road  (Route  132)   s  abutted  by  reta l  land  uses.  No  posted  speed  l m t   s  present  

on  Iyannough  Road  (Route  132);  however,  a  warn ng  s gn  for  30  m les  per  hour  (mph)   n  the  Bus ness  

D str ct   s  present   n  the  northbound  d rect on.  

 

Iyannough  Road  (Route  28)  

Iyannough  Road  (Route  28)   s  class f ed  as  an  urban  pr nc pal  arter al  under  MassDOT  jur sd ct on  that  

travels  n an east/west d rect on from the Barnstable  A rport Rotary to the east. Iyannough Road (Route 28)  

prov des  one  lane  of  travel   n  each  d rect on  w th  w de  shoulder  mark ngs.  The  roadway  var es   n  w dth,  

and  w th n  the  study  area,  Iyannough  Road  (Route  28)  has  w de  travel  lanes.  Adjacent  to  the  Barnstable  

A rport  Rotary,  Iyannough  Road  (Route  28)  s  abutted by  the  Barnstable  Mun c pal  A rport  and  reta l  land  

uses.  There   s  an  entrance  for  the  Barnstable  Mun c pal  A rport  located  approx mately  400  feet  east  of  the  

rotary  on  Iyannough  Road  (Route  28).  There  are  no  s dewalks  prov ded  on  e ther  s de  of  the  roadway  and  

there  are  no  marked  cross ngs  w th n  the  study  area  on  Iyannough  Road  (Route  28).  The  speed  l m t  on  

Iyannough  Road  (Route  28)   s  35  m les  per  hour  (mph),  except  when  approach ng  the  rotary  where   t   s  25  

m les  per  hour  (mph).  There  are  posted  speed  l m t  s gns  of  25  mph  westbound  and  35  mph  eastbound   n  

the  v c n ty  of  the  rotary.  

 

Barnstable  Road  

Barnstable  Road   s  compr sed  of  two  segments  w th n  the  study  area,  as  follows:  

•  The  northern  segment  beg ns  at  the   ntersect on  w th  A rport  Road  to  the  north,  generally  runn ng  

south  along  the  Barnstable  Mun c pal  A rport  before  connect ng  to  the  Barnstable  A rport  Rotary.   

•  The southern segment beg ns at the Barnstable A rport Rotary, generally runn ng south towards the  

 ntersect on  w th Ma n  Street   n  the  v llage  of  Hyann s.       

 

The  northern  segment  of  Barnstable  Road   s  class f ed  as  a  local  roadway  under  Town  of  Barnstable  

jur sd ct on.  W th n  the  study  area,  Barnstable  Road   s  a  one-way  roadway   n  the  southbound  d rect on,  

prov d ng one lane of travel w th narrow shoulders on both s des of the roadway.   Barnstable Road d verges  

approx mately  150  feet  pr or  to  the  Barnstable  A rport  Rotary,  allow ng  traff c  to  e ther  rema n  on  a rport  

property  (v a  a  one-way  counter-clockw se  c rculator  roadway)  or  ex t  the  a rport  v a  the  rotary.   There   s  

no  access  prov ded  from  the  Barnstable  A rport  Rotary  to  Barnstable  Road  northbound.   Approx mately  

350  feet  north  of  the  A rport  Rotary,  an  unnamed  connector  roadway   ntersects  Barnstable  Road  and  

prov des a connect on to Iyannough Road (Route 132); north of th s  ntersect on,  Barnstable Road prov des  

one  lane  of  travel  n  each  d rect on  w th  shoulder  mark ngs.  S dewalks  are  prov ded  on  the  western  s de  of  

the  roadway  term nat ng  before  the  rotary.  Barnstable  Road   s  pr mar ly  abutted  by  reta l  land  uses  to  the  

west,  the  Barnstable  Mun c pal  A rport  to  the  east,  and does  not  appear  to  have  a  posted  speed  l m t.   

 

The  southern  segment  of  Barnstable  Road   s  class f ed  as  an  urban  pr nc pal  arter al  under  Town  of  
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Barnstable  jur sd ct on.  Barnstable  Road  prov des  one  lane  of  travel   n  each  d rect on  w th  a  sloped  curb  

med an  and  shoulder  mark ngs.  Barnstable  Road  trans t ons  from  one  to  two  lanes  approach ng  the  rotary.  

S dewalks  are  prov ded  on  both  s des;  however,  there  are  no  crosswalks  prov ded   n  the  v c n ty  of  the  

rotary.  The  roadway   s  pr mar ly  abutted  by  reta l  land  uses.  There  are  no  posted  speed  l m t  s gns  on  

Barnstable  Road.   

 

Study  rea Intersection  

 

Barnstable  A rport  Rotary  

As  shown   n  F gure 1,  the  Barnstable  A rport Rotary  s a large  rotary,  wh ch  serves as  an  ntersect on  of the  

follow ng  roadways:   

•  Falmouth  Road (Route  28)  

•  Iyannough  Road  (Route  132)  

•  Iyannough  Road  (Route  28)  

•  Barnstable  Road  

 

In  general,  there   s  one  w de  lane  that  serves  as  a  c rculator  around  the  rotary.  The  rotary   s  absent  of  

pavement  mark ngs  w th  the  except on  of  the  marked  edge  l nes.  There  are  no  s dewalks  or  crosswalks  

prov ded  around  the  rotary.   

 

Falmouth  Road  (Route  28)  connects  to  the  Barnstable  A rport  Rotary  from  the  west  and  prov des  a  s ngle  

channel zed lane that  s under y eld control. Iyannough Road (Route 132) connects to the Barnstable A rport  

Rotary  from  the  northwest  and  prov des  one  w de  channel zed  lane  w thout  lane  mark ngs  at  the  entrance,  

wh ch  effect vely  funct ons  as  a  two-lane  approach  under  y eld  control.  Iyannough  Road  (Route  28)  

connects  to  the  Barnstable  A rport  Rotary from  the  southeast  and prov des  a s ngle  channel zed lane  that   s  

under  y eld  control.  The  northern  segment  of  Barnstable  Road  connects  to  the  Barnstable  A rport  Rotary  

from  the  north  and  prov des  a  s ngle  channel zed  lane  that   s  under  y eld  control.  There  are  no  departure  

lanes  prov ded  at  the  approach  for  the  northern  segment  of  Barnstable  Road.  The  southern  segment  of  

Barnstable  Road  connects  to  the  Barnstable  A rport  Rotary  from  the  south  and  prov des  two  channel zed  

lanes  that  are  under  y eld  control.       

 

Crash Data  

 

Crash  data  from  the  Barnstable  Pol ce  Department  were  prov ded  for  the  study  area  by  MassDOT  for  th s  

RSA.  Crashes  for  each  locat on  were  summar zed  for  a  three-year  per od  from  2014-2016.  A  total  of  78  

crashes  occurred  w th n  the  study  area  dur ng  the  three-year  per od  rev ewed.  Of  the  reported  crashes  that  

occurred, 11 crashes (14%) were angle coll s ons, 38 crashes (49%) were rear-end crashes, 25 crashes (32%)  

were  s desw pe  coll s ons,  and  4  crashes  (5%)  were  s ngle  veh cle  coll s ons.  Of  the  crashes  that  occurred,  

approx mately 82%  resulted   n  property damage  only  and  there  were  no  fatal  crashes  w th n  the  three-year  

per od.   
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Based  on the  reported data, there   s  a decrease  n  crashes  dur ng the  w nter and  spr ng  months  of December  

through  Apr l  and  then  an   ncrease  from  6%  to  14%   n  May  when  there   s  l kely  an   ncrease   n  tour sm-

related  traff c.  The  h ghest  t me  per od  for  crash  act v ty   s  dur ng  the  m dday  per od  between  10:00  AM  

and  12:00  PM  when  traff c  volumes  are  heav er   n  the  nearby  reta l  areas  and  potent ally  due  to  traff c  

generated  by  Cape  Cod  Hosp tal  and  the  Steamsh p  Author ty  ferr es.  Based  on  the  crash  data,  the  20-29  

dr ver  age  group  had  the  h ghest   nvolvement   n  crashes  (24%).   

A  deta led  crash d agram  of  the  study  area   ntersect on   s  prov ded  n  Append x  C.      
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Au it Observations an Potential Safety 
Enhancements 

Dur ng the RSA meet ng pr or to the f eld v s t, a br ef  ntroduct on of the RSA process and a summary of 

crash  nformat on was presented to the aud t part c pants. Follow ng th s br ef presentat on, the members 

of the aud t team were asked to d scuss the ex st ng  ssues that may affect safety w th n the study area. The 

aud t team then v s ted the study area as a group, at wh ch t me observat ons of var ous safety concerns and 

def c enc es were  dent f ed and documented. Prov ded below  s a l st of the safety concerns and the 

potent al enhancements  dent f ed dur ng the RSA. 

Safety Issue #1: Traffic Operati ns 

Observati ns:  

Dur ng the aud t meet ng, the group d scussed the lack of clear 

lane des gnat on and/or mark ngs both approach ng and w th n 

the rotary. In part cular, Iyannough Road (Route 132)  s str ped 

as two lanes to approx mately 50 feet before the rotary; at the 

rotary, a w de lane w th no str p ng  s prov ded, creat ng 

confus on on whether the lane should operate as one or two lanes. 

W th n the rotary, there  s also a lack of clear lane des gnat on, 

wh ch may contr bute to veh cles ex t ng from the  nner lane 

creat ng confus on for veh cles enter ng the rotary. Based on the 

crash data, 27% of the crashes were s desw pe  n nature, wh ch 

may be attr buted to the lack of clear lane des gnat on and/or mark ngs. 

The group also observed a lack of clear s gnage  n advance of the rotary to prov de wayf nd ng gu dance to 

dr vers. In some  nstances, there  s ex st ng s gnage w th n the study area that may need to be re-evaluated 

to determ ne  f the s gnage  s necessary. In add t on, the locat on of the ex st ng s gnage may need to be re-

evaluated to determ ne  f  t  s adequate. For example, there are wayf nd ng s gns for the A rport throughout 

the rotary that do not appear to meet the current retroreflect ve requ rements and the v s b l ty may be 

h ndered by other nearby s gnage ( .e. Iyannough Road (Route 28) approach). In add t on, the area 

exper ences a h gh volume of tour sts and dr vers who are unfam l ar w th the area, wh ch exacerbates the 

s tuat on. 

It was also noted that there  s typ cally traff c congest on  n both d rect ons along Iyannough Road (Route 

28) from the rotary to the  ntersect on w th Yarmouth Road approx mately 0.5 m le south. Aud t part c pants 

noted that southbound queues from the s gnal zed Yarmouth Road  ntersect on often extend  nto the A rport 

Rotary, wh ch creates congest on w th n the rotary and at approach roadways, part cularly the Barnstable 

Road northbound approach. The group ment oned that there are  nstances when the traff c queue on the 

northern segment of Barnstable Road extends north past the Wendy’s dr veway, wh ch restr cts access to 

the Barnstable Mun c pal A rport dr veway. Rear-end crashes at the rotary entrances may have occurred 

because dr vers tend to dr ve more aggress vely  n per ods of traff c congest on and attempt to accept shorter 
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gaps when enter ng the rotary; as a result, enter ng veh cles may need to suddenly stop  f gaps  n traff c are 

too short, result ng  n a rear-end crash  nvolv ng the veh cle beh nd them. 

The group observed veh cles travell ng at h gh speeds approach ng and nav gat ng around the rotary dur ng 

off-peak t mes. Speed ng was spec f cally not ced on the northeastern quadrant of the rotary between 

Iyannough Road (Route 28) and the northern segment of Barnstable Road, where dr vers have an 

opportun ty to ga n speed. The h gh speeds present a safety concern, espec ally w th n the rotary where 

there are numerous dec s on po nts for dr vers. H gh speeds w th n the rotary also make  t more d ff cult for 

 ncom ng dr vers to accurately judge gaps w th n the rotary. The  nab l ty to judge gaps appropr ately due 

to speeds may also cause dr vers to stop abruptly, and may be another contr but ng factor to the rear-end 

crashes that occurred at the rotary entrances. 

The aud t team also observed that GPS systems often d rect dr vers to follow unconvent onal routes to the 

Barnstable Mun c pal A rport. 

Enhancements:  

• Evaluate ex st ng s gnage w th n the study area and cons der remov ng unnecessary s gnage. 

• Evaluate the ex st ng lane and arrow pavement mark ngs  n the study area and cons der alternat ve 

mark ngs w th n the rotary and at approach roadways to prov de clear lane des gnat on. 

• Evaluate the number of lanes needed w th n the rotary and prov de modern roundabout mark ngs 

to clar fy operat ons and reduce the l kel hood of unexpected maneuvers. 

• Cons der  nstall ng d agrammat c wayf nd ng s gnage  n advance of the rotary to prov de 

 nformat on to dr vers and reduce the l kel hood of unexpected maneuvers. 

• Cons der  nstall ng d agonal pavement mark ngs  n shoulders for  mproved lane def n t on. 

• Evaluate the s gnal t m ngs and queue detect on at the  ntersect on of Iyannough Road (Route 28) 

and Yarmouth Road on an  nter m bas s to reduce queu ng extend ng  nto the rotary. Longer-term 

 mprovements are be ng  mplemented at th s  ntersect on. 

• Cons der  nstall ng adv sory speed s gnage at all approaches enter ng the rotary to encourage slower 

speeds. 

• Evaluate speed l m ts on approach roadways and cons der  nstall ng speed l m t s gnage to 

encourage appropr ate speeds. 

• Cons der  nstall ng trans t onal mater als and/or a “ra sed rotary” concept to  mprove awareness of 

the rotary and encourage slower speeds. 

• Cons der  mprov ng wayf nd ng s gnage to the Barnstable Mun c pal A rport to prov de an 

alternat ve route to the A rport other than the rotary. 

• Coord nate w th GPS prov ders to prov de better gu dance to the Barnstable Mun c pal A rport. 

• Rev ew or g n and dest nat on data to/from the Barnstable Mun c pal A rport to  dent fy alternat ve 

routes. 
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Safety Issue #2: R adway Ge metry 

Observati ns:   

The group made a general observat on that the major ty of the delta  slands at the approaches to the rotary 

do not appear to prov de adequate deflect on. Proper deflect on  s necessary to better or ent the dr vers wh le 

enter ng the rotary. In add t on, proper deflect on can act as a speed calm ng measure for veh cles enter ng 

the rotary. Aud t part c pants also observed a number of  nstances where veh cles entered the rotary v a a 

“stra ght-on” maneuver toward the  nner port on of the c rcle, cutt ng across the outer veh cle path and, on 

a few occas ons, cutt ng off approach ng veh cles w th n the rotary. Based on the crash data, there were 9 

angle crashes (12%) that occurred at the approach entrances, wh ch may be attr buted to the lack of 

deflect on of the delta  slands. 

Due to the skew and/or asymmetr c layout of the rotary, there are 

short segments where veh cles are maneuver ng between entrances 

and ex ts, spec f cally the segment between Iyannough Road (Route 

132) and Falmouth Road (Route 28) and the segment between 

Barnstable Road and Falmouth Road (Route 28). The h gh crossover 

volume presents a safety concern at these locat ons. Based on the 

crash data, there were 20 crashes (26%) at th s crossover area between 

the Iyannough Road (Route 132) entrance and Falmouth Road (Route 

28) ex t. The major ty of these crashes were angle and s desw pe  n 

manner, and there were also several rear-end crashes as well, wh ch 

may be attr butable to the  nter-c rcle veh cular crossover. There were 

also 4 crashes (crash numbers 5, 50, 60, 61)  n the  nter-c rcle segments between Barnstable Road and 

Iyannough Road (Route 28), wh ch may be attr butable to the  nter-c rcle crossover as well. 

Based on observat ons from the group, the Iyannough Road (Route 132) approach appears to be too narrow 

to properly funct on as two lanes although  t appears to operate as such. In add t on, the group ment oned 

that the s ght d stance at the approaches may be h ndered, wh ch could  mpact proper gap judgement. Based 

on the crash data, 5 rear-end crashes (6%) and 7 angle crashes (9%) occurred at the Iyannough Road (Route 

132) approach, some of wh ch may be attr butable to the narrow cross sect on. Based on the crash data, 24 

rear-end crashes (31%) and 9 angle crashes (12%) occurred at the approach entrances, some of wh ch may 

be attr butable to potent al s ght d stance obstruct ons. 

Image  2:  Inter-circle  Crossover  
between  Falmouth  Road  and  

Barnstable  Road  

Enhancements: 

• Evaluate the lane capac ty demands at all approaches to accommodate merge areas. 

• Evaluate the ex st ng delta  slands at all approaches and cons der re-des gn ng the entrances to 

 mprove deflect on. 

• Evaluate whether there  s adequate s ght d stance at all approaches to  mprove gap acceptance for 

enter ng veh cles. 
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• Cons der add ng r ght turn bypass lanes where appropr ate to d vert veh cles that do not need to 

access the rotary. 

• Cons der relocat ng the approach from the northern segment of Barnstable Road to  ncrease 

separat on between the Barnstable Road approach and the Iyannough Road (Route 132) approach. 

• Evaluate the need for two lanes at the Barnstable Road northbound approach and the Iyannough 

Road (Route 132) approach;  f two lanes are requ red, ensure that adequate w dth  s prov ded. 

• Cons der  nstall ng flex ble del neator posts along the shoulder from Iyannough Road (Route 132) 

to Falmouth Road (Route 28), as a short-term tr al, to prov de better lane def n t on and el m nate 

veh cles ex t ng the rotary from the  nner lane. 

• Evaluate a rport access along the northern segment of Barnstable Road and cons der geometr c 

 mprovements to fac l tate access for  nstances when there  s traff c congest on on Barnstable Road. 

• Evaluate a double roundabout concept to  ncrease separat on between approaches and encourage 

slower speeds w th n the roundabout. 

• Evaluate the feas b l ty of convert ng the rotary  nto a s gnal zed  ntersect on. 

• Evaluate the feas b l ty of real gn ng the approach roadways to el m nate the short rotary segments 

between approaches. 

• Evaluate prov d ng grade separat on to reduce the number of roadways  ntersect ng the rotary as 

recommended  n the Hyann s Access Study Implementat on report. 

Safety Issue #3: Emergency Vehicle Operati ns 

Observati ns:   

Dur ng the aud t meet ng, the attend ng emergency response 

personnel expla ned that the ava lable w dth on the southern 

segment of Barnstable Road  s restr ct ve and does not prov de 

adequate space for veh cles to pull over when emergency veh cles 

are respond ng. There  s a concrete med an w th sloped curb ng  n 

the center of the roadway and vert cal curb ng on the s de of the 

roadway. The phys cal obstruct ons  n conjunct on w th the narrow 

s ngle lane w dth restr ct access for emergency veh cles  n e ther 

d rect on. Th s cond t on  s exacerbated when queue ng w th n the 

rotary  s present, as noted earl er. The group  dent f ed the A rport 

Rotary as a major  ntersect on connect ng to Cape Cod Hosp tal and  s frequented by emergency personnel. 

Enhancements:  

•  Cons der  coord nat on  w th  emergency  response  personnel  on  any  potent al  geometr c  

 mprovements  to  ensure  that  accommodat ons  are  made  to  fac l tate  emergency veh cle  operat ons.   

•  Evaluate  the  pull-off  areas  along  all  approach  roadways  to  ensure  that  there   s  adequate  clearance  

for  emergency  veh cles  to  pass.   

     Image 3: Barnstable Road Median 
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• Cons der  nstall ng d agonal pavement mark ngs w th n the r ght shoulder of the rotary, s m lar to 

the treatment on Iyannough Road (Route 132), to prov de pull-off areas. 

• Cons der re-des gn ng the med an on the southern segment of Barnstable Road to make  t 

traversable for emergency veh cles. 

• Cons der the feas b l ty of emergency pre-empt on strateg es and/or s gnals that could help fac l tate 

emergency veh cle operat ons through the rotary. 

Safety Issue #4: Heavy Vehicle Operati ns 

Observati ns:   

Dur ng the aud t f eld v s t,  t was observed that heavy veh cles tended 

to encroach on the adjacent lanes wh le enter ng the rotary  n order to 

nav gate the turn. Aud t part c pants noted that heavy veh cles tend to 

ut l ze the full w dth of the c rculator road to nav gate w th n the 

rotary. The crash data supports these tendenc es as the major ty of the 

crashes where a tractor tra ler was  dent f ed (crash numbers 26, 36, 

64, & 77) were s desw pe  n manner,  nd cat ng that lane 

encroachment may be a contr but ng factor. The group  dent f ed that 

the nearby Steamsh p Author ty Hyann s Term nal generates heavy 

veh cle traff c that exacerbates these  ssues. Dur ng the aud t, t re tracks were observed  n the grass area 

beh nd the curb on the corner of Iyannough Road (Route 132) at the rotary entrance, wh ch  nd cates that 

truck encroachment  s present. 

Enhancements:  

•  Evaluate  potent al  alternat ve  truck  routes  to  d vert  heavy  veh cles  away from  the  rotary.  

•  Cons der   nstall ng  truck  aprons  or  shoulders  to  accommodate  heavy  veh cle  turn ng  movements.  

•  Cons der truck lane use gu dance s gnage and/or pavement mark ngs ( .e. “Trucks Use Inner Lane”)  

to  prov de  clear  gu dance  for  heavy  veh cles.   

•  Evaluate  turn ng paths  at  all  approaches  to  determ ne   f geometry  s  adequate.   

 

    
 

Image 4: Heavy Vehicle 
Encroachment 
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Safety Issue #5: Pedestrian and Bicycle Acc mm dati ns 

Observati ns:  

Dur ng the aud t f eld v s t,  t was observed that there are no 

pedestr an or b cycle accommodat ons around the rotary, w th the 

except on of a walkway on the C t zens Bank s te between the 

southern segment of Barnstable Road and Iyannough Road 

(Route 28) approaches. There are some worn paths  n grassy 

areas, spec f cally between the Iyannough Road (Route 132) and 

Falmouth Road (Route 28) approaches, wh ch may  nd cate a 

pedestr an des re l ne. The group ment oned that there are 

seasonal workers  n the area that walk and/or b ke to work, as well 

as some anecdotal observat ons of people park ng off-s te and 

walk ng to the A rport. Add t onally, there was a ment on that b cycl sts currently avo d the rotary and seek 

alternat ve routes because of uncerta nty as to whether b cycl sts can safely nav gate the rotary. Although 

there were no crashes w th n the study area  nvolv ng a pedestr an or b cycle, the des re l nes should be 

evaluated to determ ne whether adequate amen t es are  n place. 

Enhancements:  

 

•  Evaluate  the  pedestr an  and  b cycle  des re  l nes  and  cons der  appropr ate  amen t es,  such  as  

s dewalks,  crosswalks,  rectangular  rap d  flash ng  beacons  (RRFB),  etc.  to   mprove  b cycle  and  

pedestr an  fac l t es  around  the  rotary.    

•  Cons der  the  needs  of  seasonal  cycl sts  wh le  evaluat ng  gu dance  and  wayf nd ng  s gnage  w th n  

and  adjacent  to  the  rotary  to  prov de  clear  gu dance.  

•  Cons der  organ z ng  an  educat onal  campa gn  w th  handouts  and  suggested  routes  for  cycl sts,  

wh ch  would   nvolve  coord nat on  w th  employers,  reta l  shops,  etc.   

     
 

Image 5: Lack of Pedestrian 
Amenities 

Safety Issue #6: Driver’s Educati n 

Observati ns:   

Based on the crash data, the 20-29 dr ver age group had the h ghest  nvolvement  n crashes (24%). In 

d scuss on, aud t part c pants ment oned that the age group corresponds to the most prevalent age range of 

the seasonal workers  n the area. In add t on, aud t members ment oned that there may be unfam l ar ty w th 

dr v ng  n rotar es amongst dr vers of all age groups. 

Enhancements:  

• Cons der development of an educat onal campa gn (potent ally targeted to seasonal v s tors) that 

re nforces how roadway users should nav gate w th n the A rport Rotary. 
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Recommen ations 

After the s te v s t, aud t part c pants returned to d scuss the safety  ssues and cons der var ous 

 mprovements. The aud t part c pants were encouraged to cons der both short and long-term  mprovements 

for each of the ex st ng safety  ssues. Each  mprovement cons dered has been categor zed as short-term, 

m d-term, or long-term based on the def n t ons shown  n Table 2. Add t onally, a cost category has been 

ass gned to each  mprovement based on the parameters set forth  n Table 2. 

Table 2: Estimate Time Frame an Costs Break own 
 ime Frame Costs 

Short-Term <1 Year Low <$10,000 

Mi -Term 1-3 Years Me ium $10,001-$50,000 

Long-Term >3 Years High >$50,000 

Summary of Roa Safety Au it 

A summary of the potent al recommendat ons d scussed by the RSA aud t team are summar zed  n Table 

3. The recommendat ons are summar zed based on the potent al safety payoff, t me frame, approx mate 

cost and potent al respons ble agency. The safety payoff  s a subject ve judgment of the potent al 

effect veness of the safety recommendat ons l sted below. 
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Table 3: Potential Safety Enhancement Summary 

Safety Issue Potential Safety Enhancement 
Safety 
Payoff 

 ime 
Frame 

Cost Jurisdiction 

Traffic Operations 
Evaluate existing signage within the stu y area an  consi er 
removing unnecessary signage. 

High 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Evaluate the existing lane an  arrow pavement markings in the 
stu y area an  consi er alternative markings within the rotary 
an  at approach roa ways to provi e clear lane  esignation. 

High Mi -Term Me ium 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Evaluate the number of lanes nee e  within the rotary an  
provi e mo ern roun about markings to clarify operations an  
re uce the likelihoo  of unexpecte  maneuvers. 

High Mi -Term Me ium 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Consi er installing  iagrammatic wayfin ing signage in 
a vance of the rotary to provi e information to  rivers an  
re uce the likelihoo  of unexpecte  maneuvers. 

High Mi -Term Me ium 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Consi er installing  iagonal pavement markings in shoul ers 
for improve  lane  efinition. 

Me ium Mi -Term Low 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 

Evaluate the signal timings an  queue  etection at the 
intersection of Iyannough Roa  (Route 28) an  Yarmouth Roa  
on an interim basis to re uce queuing exten ing into the rotary. 
Longer-term improvements are being implemente  at this 
intersection. 

Low 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Consi er installing a visory spee  signage at all approaches 
entering the rotary to encourage slower spee s. 

Me ium 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Evaluate spee  limits on approach roa ways an  consi er 
installing spee  limit signage to encourage appropriate spee s. 

Me ium 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Consi er installing transitional materials an /or a “raise  rotary” 
concept to improve awareness of the rotary an  encourage 
slower spee s. 

Low 
Long-
Term 

High 
Town of 

Barnstable/ 
MassDOT 
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Safety Issue Potential Safety Enhancement 
Safety 
Payoff 

 ime 
Frame 

Cost Jurisdiction 

Traffic Operations 

Consi er improving wayfin ing signage to the Barnstable 

Municipal Airport to provi e an alternative route to the Airport 

other than the rotary. 

High Mi -Term Low 
Town of 

Barnstable/ 
MassDOT 

Traffic Operations 
Coor inate with GPS provi ers to provi e better gui ance to the 

Barnstable Municipal Airport. 
Me ium 

Short-
Term 

Low N/A 

Traffic Operations 
Review origin an   estination  ata to/from the Barnstable 

Municipal Airport to i entify alternative routes. 
Low 

Short-
Term 

Low N/A 

Roa way 
Geometry 

Evaluate the lane capacity  eman s at all approaches to 

accommo ate merge areas. 
High Mi -Term Me ium 

Town of 
Barnstable/ 
MassDOT 

Roa way 
Geometry 

Evaluate the existing  elta islan s at all approaches an  
consi er re- esigning the entrances to improve  eflection. 

High Mi -Term High 
Town of 

Barnstable/ 
MassDOT 

Roa way 
Geometry 

Evaluate whether there is a equate sight  istance at all 
approaches to improve gap acceptance for entering vehicles. 

High 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Roa way 
Geometry 

Consi er a  ing right turn bypass lanes where appropriate to 
 ivert vehicles that  o not nee  to access the rotary. 

Me ium 
Long-
Term 

High 
Town of 

Barnstable/ 
MassDOT 

Roa way 
Geometry 

Consi er relocating the approach from the northern segment of 
Barnstable Roa  to increase separation between the 
Barnstable Roa  approach an  the Iyannough Roa  (Route 
132) approach. 

Me ium 
Long-
Term 

High 
Town of 

Barnstable/ 
MassDOT 

Roa way 
Geometry 

Evaluate the nee  for two lanes at the Barnstable Roa  
northboun  approach an  the Iyannough Roa  (Route 132) 
approach; if two lanes are require , ensure that a equate wi th 
is provi e . 

Me ium Mi -Term Me ium 
Town of 

Barnstable/ 
MassDOT 

Roa way 
Geometry 

Consi er installing flexible  elineator posts along the shoul er 
from Iyannough Roa  (Route 132) to Falmouth Roa  (Route 
28), as a short-term trial, to provi e better lane  efinition an  
eliminate vehicles exiting the rotary from the inner lane. 

Low 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 
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Safety Issue Potential Safety Enhancement 
Safety 
Payoff 

 ime 
Frame 

Cost Jurisdiction 

Roa way 
Geometry 

Evaluate airport access along the northern segment of 
Barnstable Roa  an  consi er geometric improvements to 
facilitate access for instances when there is traffic congestion 
on Barnstable Roa . 

Low Mi -Term Me ium 
Town of 

Barnstable 

Roa way 
Geometry 

Evaluate a  ouble roun about concept to increase separation 

between approaches an  encourage slower spee s within the 

roun about. 

Me ium 
Long-
Term 

High 
Town of 

Barnstable/ 
MassDOT 

Roa way 

Geometry 

Evaluate the feasibility of converting the rotary into a signalize  

intersection. 
High 

Long-

Term 
High 

Town of 

Barnstable/ 

MassDOT 

Roa way 

Geometry 

Evaluate the feasibility of realigning the approach roa ways to 

eliminate the short rotary segments between approaches. 
High 

Long-

Term 
High 

Town of 

Barnstable/ 

MassDOT 

Roa way 

Geometry 

Evaluate provi ing gra e separation to re uce the number of 

roa ways intersecting the rotary as recommen e  in the 

Hyannis Access Stu y Implementation report. 

High 
Long-

Term 
High 

Town of 

Barnstable/ 

MassDOT 

Emergency 
Vehicle 
Operations 

Consi er coor ination with emergency response personnel on 
any potential geometric improvements to ensure that 
accommo ations are ma e to facilitate emergency vehicle 
operations. 

High 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Emergency 
Vehicle 
Operations 

Evaluate the pull-off areas along all approach roa ways to 
ensure that there is a equate clearance for emergency vehicles 
to pass. 

High 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Emergency 
Vehicle 
Operations 

Consi er installing  iagonal pavement markings within the right 
shoul er of the rotary, similar to the treatment on Iyannough 
Roa  (Route 132), to provi e pull-off areas. 

High 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Emergency 
Vehicle 
Operations 

Consi er re- esigning the me ian on the southern segment of 
Barnstable Roa  to make it traversable for emergency vehicles. 

High Mi -Term High 
Town of 

Barnstable 
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Safety Issue Potential Safety Enhancement 
Safety 
Payoff 

 ime 
Frame 

Cost Jurisdiction 

Emergency 
Vehicle 
Operations 

Consi er the feasibility of emergency pre-emption strategies 
an /or signals that coul  help facilitate emergency vehicle 
operations through the rotary. 

Me ium 
Long-
Term 

Me ium 
Town of 

Barnstable/ 
MassDOT 

Heavy Vehicle 
Operations 

Evaluate potential alternative truck routes to  ivert heavy 
vehicles away from the rotary. 

Low 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Heavy Vehicle 
Operations 

Consi er installing truck aprons or shoul ers to accommo ate 
heavy vehicle turning movements. 

Low Mi -Term Me ium 
Town of 

Barnstable/ 
MassDOT 

Heavy Vehicle 
Operations 

Consi er truck lane use gui ance signage an /or pavement 
markings (i.e. “Trucks Use Inner Lane”) to provi e clear 
gui ance for heavy vehicles. 

Low Mi -Term Me ium 
Town of 

Barnstable/ 
MassDOT 

Heavy Vehicle 
Operations 

Evaluate turning paths at all approaches to  etermine if 
geometry is a equate. 

Me ium 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Pe estrian an  
Bicycle 
Accommo ations 

Evaluate the pe estrian an  bicycle  esire lines an  consi er 
appropriate amenities, such as si ewalks, crosswalks, 
rectangular rapi  flashing beacons (RRFB), etc. to improve 
bicycle an  pe estrian facilities aroun  the rotary. 

Me ium Mi -Term High 
Town of 

Barnstable/ 
MassDOT 

Pe estrian an  
Bicycle 
Accommo ations 

Consi er the nee s of seasonal cyclists while evaluating 
gui ance an  wayfin ing signage within an  a jacent to the 
rotary to provi e clear gui ance. 

Me ium Mi -Term Low 
Town of 

Barnstable/ 
MassDOT 

Pe estrian an  
Bicycle 
Accommo ations 

Consi er organizing an e ucational campaign with han outs 
an  suggeste  routes for cyclists, which woul  involve 
coor ination with employers, retail shops, etc. 

Low 
Short-
Term 

Low 
Town of 

Barnstable/ 
MassDOT 

Driver’s E ucation 
Consi er  evelopment of an e ucational campaign (potentially 
targete  to seasonal visitors) that reinforces how roa way 
users shoul  navigate within the Airport Rotary 

Low 
Short-
Term 

Low N/A 



     
     

 

 
 
 

 
   

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

Roa  Safety Au it—Barnstable Airport Rotary 
Prepared by McMahon Associates, Inc. 
FINAL 

Appen ix A. RSA Meeting Agen a 



 

  
 
 
  

   
 

  
 

  
  

   
 

    

    

   
 

   

   

       

    

   

        

    

    

    

   

     

 
 

   
  

  
 

  
 

   
 

Road Safety Audit 
Barnstable, MA 

Airport Rotary 
(Route 28 at Iyannough Road & Barnstable Road) 

Meeting Location: Barnstable Municipal Airport 
1st floor conference room 

480 Barnstable Road, Hyannis, MA 02601 
April 1st, 2019 

9:00 AM– 12:00 PM 

Type of meeting: High crash location – Road Safety Audit 

Attendees: Invited participants to comprise a multidisciplinary team 

Please bring: Thoughts and enthusiasm!! 

9:00 AM Welcome and Introductions 

9:15 AM Discussion of Safety Issues 

• Crash history, speed regulations, recent and existing projects – all provided in advance 

• Existing geometries and conditions 

10:00 AM Site Visit 

• Walk to the Airport Rotary (Route 28 at Iyannough Road and Barnstable Road) 

• As a group, identify areas for improvement 

11:00 AM Discussion of Potential Improvements 

• Discuss observations and finalize safety issue areas 

• Discuss potential improvements and finalize recommendations 

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

Instructions for Participants: 
• Before attending the RSA on April 1st, participants are encouraged to drive/walk through the 

intersection 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. 
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Appen ix B. RSA Au it Team Contact List 
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Participating Au it  Team  Members  
Date: April 1, 2019 Location: Barnstable Municipal Airport 

480 Barnstable Roa , Hyannis, MA 

Audit  eam 
Members 

Agency/Affiliation Email Address 
Phone 
Number 

Michelle Deng 
MassDOT Traffic 
Safety 

michelle. eng@state.ma.us 857-368-9637 

Ana Fill 
MassDOT Traffic 
Safety 

ana.fill@state.ma.us 857-368-9648 

Bianca Marshall MassDOT D5 Traffic bianca.marshall@ ot.state.ma.us 508-884-4335 

Jason Walters 
MassDOT D5 
Projects 

Jason.walters@ ot.state.ma.us 508-884-4370 

Matt Lounsbury 
Barnstable Police 
Department 

lounsburym@barnstablepolice.com 508-778-3858 

Dean Melanson 
Hyannis Fire 
Department 

 melanson@hyannisfire.org 508-648-5802 

Aman a Ruggiero 
Barnstable 
Department of 
Public Works (DPW) 

Aman a.ruggiero@town.barnstable.ma.us 

Mona Solmonte 
Town of Barnstable 
Transportation 
Coor inator 

mona.solmonte@town.barnstable.ma.us 508-862-4613 

Colleen Me eiros 
Cape Co  
Commission 

Colleen.me eiros@capeco commission.org 508-362-3828 

Jeff Cra  ock Sea Sports Cyclery jeffreyscra  ock@gmail.com 508-292-4761 
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	Background  The  Federal  Highway  Administration  (FHWA)  defines  a  Road  Safety  Audit  (RSA)  as  the  formal  safety  examination  of  an  existing  or  future  road  or  intersection  by  an  independent,  multidisciplinary  team.  The  purpose  of  an  RSA is  to  identify potential  safety issues  and possible  opportunities  for  safety improvements  considering  all  roadway  users.  This  RSA  evaluates  the  rotary  intersection  of  Falmouth  Road  (Route  28)  at  Iyannough  Road  (Route  132
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	Project Location andDescription 
	Project Location andDescription 
	StudyAreaRoadways 
	StudyAreaRoadways 
	Thereareseveral roadways that service the AirportRotarythatare describedbelow and shownin Figure1: 
	Falmouth Road (Route 28) is classified as an urban principal arterial under MassDOT jurisdiction; while Route 28is designated as anorth/south route, Falmouth Road generally travels in an east/west direction to the west ofthe Barnstable AirportRotary. Atthe rotary, Route 28 continues to the east on IyannoughRoad (Route28).FalmouthRoad(Route28)providesonelaneoftravelineachdirectionwithshouldermarkings. The roadway varies in width, and within the study area FalmouthRoad(Route 28)has asingle wide travel lane th
	Falmouth Road(Route 28) 

	Iyannough Road (Route 132) is classified as an urban principal arterial under Town of Barnstable jurisdiction that travels in a north/south direction from the Barnstable Airport Rotary to the north. Iyannough Road (Route 132) provides two lanes of travel in each direction with asloped curb median and shoulder markings. At its intersection with the Barnstable Airport Rotary, Iyannough Road (Route 132) 
	Iyannough Road (Route 132) 
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	operates  as  two  lanes  in  either  direction,  although  it  is  not  striped  as  such  in  the  immediate  vicinity  of  the  approach.  On  the  western  side  of  Iyannough  Road  (Route  132)  entering  the  rotary,  there  are  diagonal  pavement  markings  within  the  right  shoulder  and  the  shoulder  narrows  down  to  a  pinch  point  at  the  approach.  There  are  no  sidewalks  or  crosswalks  present;  however,  there  appears  to  be  a  pedestrian  desire  line worn in the grass at the
	operates  as  two  lanes  in  either  direction,  although  it  is  not  striped  as  such  in  the  immediate  vicinity  of  the  approach.  On  the  western  side  of  Iyannough  Road  (Route  132)  entering  the  rotary,  there  are  diagonal  pavement  markings  within  the  right  shoulder  and  the  shoulder  narrows  down  to  a  pinch  point  at  the  approach.  There  are  no  sidewalks  or  crosswalks  present;  however,  there  appears  to  be  a  pedestrian  desire  line worn in the grass at the
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	Barnstable  jurisdiction.  Barnstable  Road  provides  one  lane  of  travel  in  each  direction  with  a  sloped  curb  median  and  shoulder  markings.  Barnstable  Road  transitions  from  one  to  two  lanes  approaching  the  rotary.  Sidewalks  are  provided  on  both  sides;  however,  there  are  no  crosswalks  provided  in  the  vicinity  of  the  rotary.  The  roadway  is  primarily  abutted  by  retail  land  uses.  There  are  no  posted  speed  limit  signs  on  Barnstable  Road.    Study Are
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	Based  on the  reported data, there  is  a decrease in  crashes  during the  winter and  spring  months  of December  through  April  and  then  an  increase  from  6%  to  14%  in  May  when  there  is  likely  an  increase  in  tourism-related  traffic.  The  highest  time  period  for  crash  activity  is  during  the  midday  period  between  10:00  AM  and  12:00  PM  when  traffic  volumes  are  heavier  in  the  nearby  retail  areas  and  potentially  due  to  traffic  generated  by  Cape  Cod  Hosp


	Figure
	          Image 1: Lack of Lane Definition within Barnstable Airport Rotary 
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	AuditObservations andPotential Safety Enhancements 
	AuditObservations andPotential Safety Enhancements 
	During the RSA meeting prior to the field visit, a brief introduction of the RSA process and a summary of crash information was presented to the audit participants. Following this brief presentation, the members of the audit team were asked to discuss the existingissues that may affect safety within the study area. The auditteamthen visitedthe studyareaas agroup, at whichtime observations of various safetyconcerns and deficiencies were identified and documented. Provided below is a list of the safety concer
	SafetyIssue#1:TrafficOperations 
	Observations: 
	Observations: 
	During the audit meeting, the group discussed the lack of clear lane designation and/or markings both approaching and within the rotary. In particular, Iyannough Road (Route 132) is striped as two lanes to approximately 50 feet before the rotary; at the rotary, a wide lane with no striping is provided, creating confusiononwhetherthelaneshouldoperateasoneortwolanes. Within the rotary, there is also a lack of clear lane designation, which may contribute to vehicles exiting from the inner lane creating confusi
	The group also observed alack of clear signage in advance ofthe rotaryto provide wayfindingguidance to drivers. In some instances, there is existing signage within the study area that may need to be re-evaluated to determine ifthe signage is necessary. In addition, the location ofthe existing signage may need to be reevaluatedto determine ifitis adequate. For example, there are wayfindingsigns for the Airportthroughout the rotary that do not appear to meet the current retroreflective requirements and the vi
	-

	It was also noted that there is typically traffic congestion in both directions along Iyannough Road (Route 28)fromtherotarytotheintersectionwithYarmouthRoadapproximately0.5milesouth.Auditparticipants notedthatsouthboundqueuesfromthesignalizedYarmouthRoadintersectionoftenextendintotheAirport Rotary, which creates congestion within the rotary and at approach roadways, particularly the Barnstable Road northbound approach. The group mentioned that there are instances when the traffic queue on the northern segm
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	gaps when enteringthe rotary; as aresult, entering vehicles may need to suddenly stopifgaps in traffic are too short, resultingin arear-end crash involving the vehicle behind them. 
	gaps when enteringthe rotary; as aresult, entering vehicles may need to suddenly stopifgaps in traffic are too short, resultingin arear-end crash involving the vehicle behind them. 
	Thegroup observed vehicles travellingathigh speedsapproachingandnavigatingaroundthe rotaryduring off-peak times. Speeding was specifically noticed on the northeastern quadrant of the rotary between Iyannough Road (Route 28) and the northern segment of Barnstable Road, where drivers have an opportunity to gain speed. The high speeds present a safety concern, especially within the rotary where therearenumerousdecision points fordrivers.High speedswithintherotaryalsomake it moredifficultfor incoming drivers to
	The audit team also observed that GPS systems often direct drivers to follow unconventional routes to the Barnstable Municipal Airport. 

	Enhancements: 
	Enhancements: 
	• 
	• 
	• 
	Evaluate existing signage within the study area and consider removing unnecessary signage. 

	• 
	• 
	Evaluate the existinglane and arrow pavement markings in the study area and consider alternative markings within the rotary and at approach roadways to provide clear lane designation. 

	• 
	• 
	Evaluate the number of lanes needed within the rotary and provide modern roundabout markings to clarify operations and reduce the likelihood of unexpected maneuvers. 

	• 
	• 
	Consider installing diagrammatic wayfinding signage in advance of the rotary to provide information to drivers and reduce the likelihood of unexpected maneuvers. 

	• 
	• 
	Consider installingdiagonal pavement markings in shoulders for improved lane definition. 

	• 
	• 
	Evaluate the signal timings and queue detection at the intersection of Iyannough Road (Route 28) and Yarmouth Road on an interim basis to reduce queuing extending into the rotary. Longer-term improvements are beingimplemented at this intersection. 

	• 
	• 
	Considerinstallingadvisoryspeedsignageatallapproachesenteringtherotarytoencourageslower speeds. 

	• 
	• 
	Evaluate speed limits on approach roadways and consider installing speed limit signage to encourage appropriate speeds. 

	• 
	• 
	Consider installing transitional materials and/or a“raised rotary” concept to improve awareness of the rotary and encourage slower speeds. 

	• 
	• 
	Consider improving wayfinding signage to the Barnstable Municipal Airport to provide an alternative route to the Airport other than the rotary. 

	• 
	• 
	Coordinate with GPS providers to provide better guidance to the Barnstable Municipal Airport. 

	• 
	• 
	Revieworiginanddestinationdatato/fromtheBarnstableMunicipalAirporttoidentifyalternative routes. 
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	SafetyIssue#2:RoadwayGeometry 
	SafetyIssue#2:RoadwayGeometry 

	Observations: 
	Observations: 
	The group made a general observation that the majority of the delta islands at the approaches to the rotary donotappeartoprovideadequatedeflection.Properdeflectionisnecessarytobetterorientthedriverswhile entering the rotary. In addition, proper deflection can act as a speed calming measure for vehicles entering the rotary. Audit participants also observed a number of instances where vehicles entered the rotary via a “straight-on” maneuver toward the inner portion of the circle, cutting across the outer vehi
	Due to the skew and/or asymmetric layout of the rotary, there are short segments where vehicles are maneuvering between entrances and exits, specifically the segment between Iyannough Road (Route 132) and Falmouth Road (Route 28) and the segment between Barnstable Road and Falmouth Road (Route 28). The high crossover volume presents a safety concern at these locations. Based on the crashdata,therewere20crashes(26%)atthiscrossoverareabetween theIyannoughRoad(Route132)entranceandFalmouthRoad(Route 28) exit. T
	also 4 crashes (crash numbers 5, 50, 60, 61) in the inter-circle segments between Barnstable Road and Iyannough Road (Route 28), which maybe attributable to the inter-circle crossover as well. 
	Basedon observationsfromthegroup,the IyannoughRoad(Route 132)approach appearstobetoonarrow to properly function as two lanes although it appears to operate as such. In addition, the group mentioned thatthesightdistanceattheapproachesmaybehindered,whichcouldimpactpropergapjudgement.Based onthecrashdata,5rear-endcrashes(6%)and7anglecrashes(9%)occurredattheIyannoughRoad(Route 132) approach, some of which maybe attributable to the narrow cross section. Based on the crashdata, 24 rear-end crashes (31%) and9 angl

	Image  2:  Inter-circle  Crossover  between  Falmouth  Road  and  Barnstable  Road  
	Image  2:  Inter-circle  Crossover  between  Falmouth  Road  and  Barnstable  Road  
	Enhancements: 
	• 
	• 
	• 
	Evaluate the lane capacitydemands at all approaches to accommodate merge areas. 

	• 
	• 
	Evaluate the existing delta islands at all approaches and consider re-designing the entrances to improve deflection. 

	• 
	• 
	Evaluate whether there is adequate sight distance at all approaches to improve gap acceptance for entering vehicles. 
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	• 
	Consider adding right turn bypass lanes where appropriate to divert vehicles that do not need to access the rotary. 

	• 
	• 
	Consider relocating the approach from the northern segment of Barnstable Road to increase separation between the Barnstable Road approach and the Iyannough Road (Route 132) approach. 

	• 
	• 
	Evaluate the need for two lanes at the Barnstable Road northbound approach and the Iyannough Road (Route 132) approach; if two lanes are required, ensure that adequate widthis provided. 

	• 
	• 
	Consider installingflexible delineator posts along the shoulder from Iyannough Road (Route 132) to Falmouth Road (Route 28), as a short-term trial, to provide better lane definition and eliminate vehicles exiting the rotaryfrom the inner lane. 

	• 
	• 
	Evaluate airport access along the northern segment of Barnstable Road and consider geometric improvementstofacilitateaccessforinstanceswhenthereistrafficcongestiononBarnstableRoad. 

	• 
	• 
	Evaluate a double roundabout concept to increase separation between approaches and encourage slower speeds within the roundabout. 

	• 
	• 
	Evaluate the feasibility of converting the rotaryinto a signalizedintersection. 

	• 
	• 
	Evaluate the feasibility of realigningthe approach roadways to eliminate the short rotary segments between approaches. 

	• 
	• 
	Evaluate providing grade separation to reduce the number of roadways intersecting the rotary as recommended in the Hyannis Access StudyImplementation report. 


	SafetyIssue#3:EmergencyVehicleOperations 

	Observations: 
	Observations: 
	During the audit meeting, the attending emergency response personnel explained that the available width on the southern segment of Barnstable Road is restrictive and does not provide adequate space for vehicles to pull over when emergency vehicles are responding. There is aconcrete median with sloped curbingin the center of the roadway and vertical curbing on the side of the roadway.Thephysicalobstructionsinconjunctionwiththenarrow single lane width restrict access for emergency vehicles in either direction

	Enhancements:  •  Consider  coordination  with  emergency  response  personnel  on  any  potential  geometric  improvements  to  ensure  that  accommodations  are  made  to  facilitate  emergency vehicle  operations.   •  Evaluate  the  pull-off  areas  along  all  approach  roadways  to  ensure  that  there  is  adequate  clearance  for  emergency  vehicles  to  pass.   
	Enhancements:  •  Consider  coordination  with  emergency  response  personnel  on  any  potential  geometric  improvements  to  ensure  that  accommodations  are  made  to  facilitate  emergency vehicle  operations.   •  Evaluate  the  pull-off  areas  along  all  approach  roadways  to  ensure  that  there  is  adequate  clearance  for  emergency  vehicles  to  pass.   

	     Image 3: Barnstable RoadMedian 
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	• 
	• 
	• 
	Consider installing diagonal pavement markings within the right shoulder of the rotary, similar to the treatment on Iyannough Road (Route 132), to provide pull-off areas. 

	• 
	• 
	Consider re-designing the median on the southern segment of Barnstable Road to make it traversable for emergency vehicles. 

	• 
	• 
	Considerthefeasibilityofemergencypre-emptionstrategiesand/orsignalsthatcouldhelpfacilitate emergency vehicle operations through the rotary. 


	SafetyIssue#4:HeavyVehicleOperations 

	Observations: 
	Observations: 
	Duringtheauditfieldvisit,itwasobservedthatheavyvehiclestended to encroach on the adjacentlanes while enteringtherotaryin order to navigatetheturn.Auditparticipantsnotedthatheavyvehiclestendto utilize the full width of the circulator road to navigate within the rotary.Thecrashdatasupportsthesetendenciesasthemajorityofthe crashes where a tractor trailer was identified (crash numbers 26, 36, 64, & 77) were sideswipe in manner, indicating that lane encroachment maybe acontributingfactor. The groupidentifiedthat

	Enhancements:  •  Evaluate  potential  alternative  truck  routes  to  divert  heavy  vehicles  away from  the  rotary.  •  Consider  installing  truck  aprons  or  shoulders  to  accommodate  heavy  vehicle  turning  movements.  •  Consider truck lane use guidance signage and/or pavement markings (i.e. “Trucks Use Inner Lane”)  to  provide  clear  guidance  for  heavy  vehicles.   •  Evaluate  turning paths  at  all  approaches  to  determine  if geometry is  adequate.    
	Enhancements:  •  Evaluate  potential  alternative  truck  routes  to  divert  heavy  vehicles  away from  the  rotary.  •  Consider  installing  truck  aprons  or  shoulders  to  accommodate  heavy  vehicle  turning  movements.  •  Consider truck lane use guidance signage and/or pavement markings (i.e. “Trucks Use Inner Lane”)  to  provide  clear  guidance  for  heavy  vehicles.   •  Evaluate  turning paths  at  all  approaches  to  determine  if geometry is  adequate.    

	     Image 4: Heavy Vehicle Encroachment 
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	SafetyIssue#5:PedestrianandBicycleAccommodations 
	SafetyIssue#5:PedestrianandBicycleAccommodations 
	SafetyIssue#5:PedestrianandBicycleAccommodations 

	Observations: 
	Observations: 
	During the audit field visit, it was observed that there are no pedestrianorbicycleaccommodationsaroundtherotary,withthe exception of a walkway on the Citizens Bank site between the southern segment of Barnstable Road and Iyannough Road (Route 28) approaches. There are some worn paths in grassy areas, specifically between the Iyannough Road (Route 132) and Falmouth Road (Route 28) approaches, which may indicate a pedestrian desire line. The group mentioned that there are seasonalworkersintheareathatwalkand/

	Enhancements:   •  Evaluate  the  pedestrian  and  bicycle  desire  lines  and  consider  appropriate  amenities,  such  as  sidewalks,  crosswalks,  rectangular  rapid  flashing  beacons  (RRFB),  etc.  to  improve  bicycle  and  pedestrian  facilities  around  the  rotary.    •  Consider  the  needs  of  seasonal  cyclists  while  evaluating  guidance  and  wayfinding  signage  within  and  adjacent  to  the  rotary  to  provide  clear  guidance.  •  Consider  organizing  an  educational  campaign  with  
	Enhancements:   •  Evaluate  the  pedestrian  and  bicycle  desire  lines  and  consider  appropriate  amenities,  such  as  sidewalks,  crosswalks,  rectangular  rapid  flashing  beacons  (RRFB),  etc.  to  improve  bicycle  and  pedestrian  facilities  around  the  rotary.    •  Consider  the  needs  of  seasonal  cyclists  while  evaluating  guidance  and  wayfinding  signage  within  and  adjacent  to  the  rotary  to  provide  clear  guidance.  •  Consider  organizing  an  educational  campaign  with  

	      Image 5: Lack of Pedestrian Amenities 
	SafetyIssue#6:Driver’sEducation 
	SafetyIssue#6:Driver’sEducation 

	Observations: 
	Observations: 
	Based on the crash data, the 20-29 driver age group had the highest involvement in crashes (24%). In discussion, audit participants mentioned that the age group corresponds to the most prevalent age range of theseasonalworkersinthearea.Inaddition,auditmembersmentionedthattheremaybeunfamiliaritywith drivingin rotaries amongst drivers of all age groups. 

	Enhancements: 
	Enhancements: 
	• Consider development of an educational campaign (potentially targeted to seasonal visitors) that reinforces how roadway users should navigate within the Airport Rotary. 
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	Recommendations 
	Recommendations 
	After the site visit, audit participants returned to discuss the safety issues and consider various improvements.The auditparticipants were encouragedto consider both short andlong-termimprovements for each of the existing safety issues. Each improvement considered has been categorized as short-term, mid-term, or long-term based on the definitions shown in Table 2. Additionally, a cost category has been assigned to eachimprovement based on the parameters set forthin Table 2. 
	Table 2: EstimatedTime Frame andCosts Breakdown 
	Time Frame Costs Short-Term <1 Year Low <$10,000 Mid-Term 1-3 Years Medium $10,001-$50,000 Long-Term >3 Years High >$50,000 

	Summary ofRoadSafetyAudit 
	Summary ofRoadSafetyAudit 
	A summary of the potential recommendations discussed by the RSA audit team are summarized in Table 
	3. The recommendations are summarized based on the potential safety payoff, time frame, approximate cost and potential responsible agency. The safety payoff is a subjective judgment of the potential effectiveness of the safety recommendations listedbelow. 
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	Table 3: PotentialSafetyEnhancement Summary 
	SafetyIssue Potential Safety Enhancement Safety Payoff Time Frame Cost Jurisdiction Traffic Operations Evaluate existing signage within the study area and consider removing unnecessary signage. High Short-Term Low Town of Barnstable/ MassDOT Traffic Operations Evaluate the existing lane and arrow pavement markings in the study area and consider alternative markings within the rotary and at approach roadways to provide clear lane designation. High Mid-Term Medium Town of Barnstable/ MassDOT Traffic Operation
	Page 15 
	SafetyIssue Potential Safety Enhancement Safety Payoff Time Frame Cost Jurisdiction Traffic Operations Consider improving wayfinding signage to the Barnstable Municipal Airport to provide an alternative route to the Airport other than the rotary. High Mid-Term Low Town of Barnstable/ MassDOT Traffic Operations Coordinate with GPS providers to provide better guidance to the Barnstable Municipal Airport. Medium Short-Term Low N/A Traffic Operations Review origin and destination data to/from the Barnstable Mun
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	SafetyIssue Potential Safety Enhancement Safety Payoff Time Frame Cost Jurisdiction Roadway Geometry Evaluate airport access along the northern segment of Barnstable Road and consider geometric improvements to facilitate access for instances when there is traffic congestion on Barnstable Road. Low Mid-Term Medium Town of Barnstable Roadway Geometry Evaluate a double roundabout concept to increase separation between approaches and encourage slower speeds within the roundabout. Medium Long-Term High Town of B
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	SafetyIssue Potential Safety Enhancement Safety Payoff Time Frame Cost Jurisdiction Emergency Vehicle Operations Consider the feasibility of emergencypre-emption strategies and/or signals that could help facilitate emergency vehicle operations through the rotary. Medium Long-Term Medium Town of Barnstable/ MassDOT Heavy Vehicle Operations Evaluate potential alternative truck routes to divert heavy vehicles away from the rotary. Low Short-Term Low Town of Barnstable/ MassDOT Heavy Vehicle Operations Consider

	Appendix A. RSAMeetingAgenda 
	Appendix A. RSAMeetingAgenda 
	Road Safety Audit Barnstable, MA Airport Rotary (Route 28 at Iyannough Road & Barnstable Road) Meeting Location: Barnstable Municipal Airport 1st floor conference room 480 Barnstable Road, Hyannis, MA 02601 April 1st, 2019 9:00 AM– 12:00 PM Type of meeting: High crash location – Road Safety Audit Attendees: Invited participants to comprise a multidisciplinary team Please bring: Thoughts and enthusiasm!! 9:00 AM Welcome and Introductions 9:15 AM Discussion of Safety Issues • Crash history, speed regulations,

	Appendix B. RSAAudit Team Contact List 
	Appendix B. RSAAudit Team Contact List 

	ParticipatingAudit Team Members 
	ParticipatingAudit Team Members 
	Date: April 1, 2019 Location: Barnstable Municipal Airport 480 Barnstable Road, Hyannis, MA 
	Audit Team Members Agency/Affiliation Email Address Phone Number Michelle Deng MassDOT Traffic Safety michelle.deng@state.ma.us 857-368-9637 Ana Fill MassDOT Traffic Safety ana.fill@state.ma.us 857-368-9648 Bianca Marshall MassDOT D5 Traffic bianca.marshall@dot.state.ma.us 508-884-4335 Jason Walters MassDOT D5 Projects Jason.walters@dot.state.ma.us 508-884-4370 Matt Lounsbury Barnstable Police Department lounsburym@barnstablepolice.com 508-778-3858 Dean Melanson Hyannis Fire Department dmelanson@hyannisfire
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	Appendix C. Detailed Crash Data 
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