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Baackgroound 
All levels of govvernment— local, regionnal, state, annd federal—hhave been cconsidering 
locaations wheree crashes aree most severe for many y years.  Sev veral years aggo the 
nattional consennsus was thaat there shouuld be goalss to reduce ccrashes, andd in the 20055 
federal legislati on: Safe, AAccountable, Flexible, Effficient Transsportation Eqquity Act:  AA 
Leggacy for Use rs (SAFETEAA-LU), there was more eemphasis on improving hhighway 
safeety along with a dedicatted funding pprogram—thhe Highway Safety Imprrovement 
Proogram (HSIP ). 

In aan effort to reduce the nnumber of crrash-related  fatalities annd incapacitaating 
injuuries, Massacchusetts devveloped a Sttrategic Highhway Safety Plan in 20066. The 
misssion of the SSafety Plan is to “Develoop, promote , implementt, and evaluaate data-
drivven, multidissciplinary strrategies to mmaximize saffety for userss of the roaddway 
system.” One oof the manyy strategies nnoted in the Safety Plan is to “conduuct Road 
Safety Audits (RRSA) at highh-crash locattions throughhout the Co mmonwealthh.” 
MasssDOT incorrporated the RSA as a reequirement ffor securing Federal fundding 
(Higghway Safetty Improvemment Programm [HSIP] funnds) for safeety projects. 

Thee Federal Higghway Administration (FFHWA) defin es a Road SSafety Audit (RSA) as 
the  formal safeety examinattion of an exxisting or future road or intersection by an 
indeependent, mmultidisciplinaary team. Thhe purpose oof an RSA iss to identify potential 
safeety issues annd possible oopportunitie s for safety improvemennts while connsidering all 
roadway users. 

Thee Cape Cod CCommission, serving as the regiona l planning aggency for thhe fifteen 
towwns on Cape Cod, has reeviewed manny transportaation locatio ons over the years 
durring various processes, including thee Regional Transportatioon Plan, the 
Traansportation Improveme nt Program,  and Develoopments of RRegional Imppact, 
connsidering thee existing saffety issues aand potential improvemeents. In adddition, the 
CCCC began lookking at spec ific safety loocations annuually through safety studdies and 
Roaad Safety Auudits (RSAs)..  A portion oof the federaal HSIP fundds are allocaated for 
impprovements tto the regionn’s highest ccrash locatioons. 

Inntroduuction 
Aboout 31,000 yyear round reesidents inhabit the Towwn of Falmouuth, one of ffifteen 
towwns on Cape Cod.  As wi th most Cappe Cod town s, there are visitors in toown adding 
to tthe numberss of people mmoving arou nd for variouus activities..  Falmouth is a coastal 
area town or deestination foor residents aand visitors with an histtoric downtoown, 
scieentific instituutions, and oother attract ions. 

In FFalmouth, thhere are portts with ferryy services to the Islands,, intercity buus 
connnections, local bus servvices provideed by the Cape Cod Regiional Transitt Authority, 
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andd the Shiningg Sea Bikewaay along witth the walka ble, livable ssections of ddowntown 
Wooods Hole and Falmouth.. However, most of the travel in an d around to wn is 
acccomplished bby private auutomobile.  

Thee Sandwich RRoad sectionn of roadwayy, between aand includin g the interseections of 
Carrriage Shop RRoad and Haatchville Roaad, based onn Equivalent Property Daamage Only 
(EPPDO) rate1 iss the tenth hhighest crashh location onn Cape Cod, and was sellected by 
the  Cape Cod Joint Transpoortation Commmittee (CCJJTC) as a Rooad Safety AAudit 
locaation. 

In tthe spring off 2011 CCC sstaff requestted crash reeports and innformation frrom the 
Towwn of Falmo uth for this Road Safetyy Audit. The crash data wwere revieweed with a 
resulting crash diagram andd summary developed. 

Thee Town of Faalmouth wass contacted ffor a list of pparticipants in Septembeer 2011, 
andd the Road SSafety Audit was schedu led with MasssDOT and tthe Town off Falmouth. 

Prroject Data 
Thee Road Safetty Audit meeeting and sitte visit took pplace on Fridday, Septemmber 16, 
20111, at 10:00 a.m., at Fal mouth Townn Hall and o n site at thee Sandwich RRoad sectionn 
andd intersectionns. 

Taable 1.  P articipatinng Audit TTeam Memmbers 
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Prroject Locattion annd Desscriptiion 
Sanndwich Roadd in the Tow n of Falmou th is a two-l ane roadwa y that extennds from 
appproximately tthe Massachhusetts Militaary Reservattion in the Hatchville villaage, across 
Natthan Ellis Higghway / Rouute 151, to RRoute 28 in tthe Teatickeet village areea. The 
secction of Sanddwich Road rreviewed du ring the Roaad Safety Auudit is about 500 linear 
feett and includeed the interssections of CCarriage Shoop Road and  Hatchville RRoad. 

Sanndwich Roadd is functionaally classifiedd as an urbaan extension of a rural mminor 
arteerial, and ru ns in a northh/south direcction.  Carriaage Shop Rooad is classiffied as an 
urbban minor ar terial and Haatchville Roaad is an urbaan collector. 

Figgure 1. Loocus Map 
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Figgure 1. Land Usee and Environmentaal Map 
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Rooad Saafety AAudit: Sanddwich RRoad 


Thee RSA Team reviewed thhe crash diaggram, the crrash summa ry, the traffi c volumes 
andd turning moovement couunts, and thee speed reguulations. 

Thee Sandwich RRoad crashees from 20088-2010 includded eight att the intersecction with 
Carrriage Shop RRoad and twwo at the inteersection wi th Hatchvillee Road. Injuury crashes 
acccounted for 550% of the ccrashes at each intersecction and oveerall. 

Of tthe Carriagee Shop Road  intersectionn crashes, 622.5% were aangle crashees, and the 
others were reaar-end crashhes. All of thhese angle ccrashes occuurred betweeen vehicles 
turnning left fromm Carriage SShop Road inn conflict witth vehicles hheading nortthbound on 
Sanndwich Roadd. The rear-end crashess at this locattion were beetween vehiccles headingg 
souuthbound on  Sandwich RRoad that weere slowing oor waiting too turn left onnto Carriagee 
Shoop Road andd vehicles beehind them. 

At tthe Hatchvillle Road inte rsection withh Sandwich Road two crrashes were reported in 
the  2008-2010 time frame. An injury rrear-end cra sh happenedd between ttwo vehicles 
heaading northbbound on Sa ndwich Roadd as the firstt slowed to tturn left intoo Hatchville 
Roaad. One anggle crash folllowed when  a northbound vehicle oon Sandwich Road 
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atteempting a leeft turn into Hatchville Rooad came innto conflict wwith a southbbound 
Sanndwich Roadd vehicle.  

Thee regulatory speed limit for Sandwicch Road in thhe vicinity off Hatchville RRoad is 35 
milees per hour, and this reggulatory speeed changes about 100 ffeet norther ly toward 
the  Carriage Shhop Road inttersection.  

Thee posted speeed limits refflect these reegulatory sppeeds.  On SSandwich Ro ad heading 
souuthbound thee speed is poosted at 40 miles per hoour prior to tthe Carriagee Shop Road 
inteersection, annd the speedd limit sign foor 35 miles pper hour is oon the islandd at 
Hattchville Roadd. Heading nnorthbound on Sandwichh Road, the speed is poosted at 40 
milees per hour about 100 feeet south off the Carriag ge Shop Roadd intersectioon. 

Thee regulatory speed for CCarriage Shopp Road is 355 miles per hhour headingg westboundd 
to tthe stop at tthe intersect ion with Sanndwich Roadd. 

Thee speed reguulations for SSandwich Rooad and Carrriage Shop RRoad are inccluded in thee 
apppendices. 
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Auudit OObservationss and PPotenttial Saafety 
Ennhanccementts 
SAAFETY ISSUE #1. SSIGNAGE 

Observation: Sandwich RRoad has inttersection 
warrning signs aat other inte rsections, annd it was 
repported that itt is advisablee to add inteersection 
warrning signs tto maintain cconsistency in alerting 
drivvers for the CCarriage Shoop Road andd Hatchville 
Roaad intersectioons. 

Anoother sign noote is the cuurve warningg sign on thee 
island at Hatchvville Road ass fairly closee to the otheer 
signns on the isl and, but maay need to reemain becauuse 
of ddistance to tthe curve. 

Thee Carriage Shhop Road sttreet sign is wworn and 
shoould be replaaced for imp roved visibil ity. 

Loccal destinatioon and informmational sig ns in rural 
histtoric charactter of the areea were obsserved and itt 
wass noted that it may be bbeneficial to relocate thee 
Falmmouth Counntry Club signn northerly pprior to the 
Carrriage Shop RRoad interseection.  It waas thought tthat 
drivvers looking for the locattion may be stopping tooo 
quicckly for the traffic behinnd them to taake it in andd 
adjust. 

A littter free zonne sign should be movedd away fromm the 
bussy Sandwich Road sectioon with the i ntersectionss. 

Enhhancementt:  Add interrsection warnning signs foor 
botth intersectioons in both ddirections aloong Sandwicch 
Roaad, along witth a supplemmental tab n oting the naame 
of tthe cross strreet. 

Insttall a new sttreet sign at Carriage Shhop Road an d Hatchville Road in largger size (thee 
stanndard accordding to the MMUTCD).  

Movve the litter free zone si gn to anotheer section beeyond the inntersections.. 

Connsider relocaation of the FFalmouth Coountry Club ssign. 
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SAAFETY ISSUE #2. SSPEED 

Observation: At the Carrriage 
Shoop Road inteersection, 622.5% of 
crasshes were bbetween veh icles 
turnning left fromm Carriage SShop 
Roaad and vehiccles heading 
norrthbound on Sandwich RRoad. It 
wass noted that although thhe speed 
limiit is 40 miless per hour, vvehicles 
are  probably traaveling fasteer along 
the  straight streetch of Sanddwich 
Roaad. 

Enhhancementt:  A speed sstudy 
couuld be perforrmed to deteect
travveling speedds and when  there may bbe peaks in violations.  TThe police ccould then 
folloow-up with ttargeted enfforcement att times to prrovide a pre sence and eexpectation 
of eenforcementt in the corri dor. 

SAAFETY ISSUE #3. CCONFLICTTING VOLUUMES 

Observation: Sandwich RRoad 
souuthbound traaffic turning left at 
Carrriage Shop RRoad accounnts for 
21%% (112 out oof 541 vehiccles). At 
the  intersectionn 37.5% of ccrashes 
resulted in rearr-ends to Sa ndwich 
Roaad southbou nd vehicles stopped 
or sslowing to tuurn left onto  Carriage 
Shoop Road. 

Thee northboundd through veehicles 
on Sandwich Rooad numberred 595 
connflicting with  64% or 1588 
vehhicles enterinng from Carrriage 
Shoop Road turnning left ontoo Sandwich Road.  At thhe intersectioon, 62.5% oof crashes 
werre between vvehicles turnning left fromm Carriage SShop Road aand vehicles heading 
norrthbound on Sandwich RRoad. 

Enhhancementt:   Installatiion of inters ection warniing signs shoould providee greater 
awaareness of thhe potential conflicts. 

A leeft turn pockket for the S andwich Roaad traffic turrning left on nto Carriage Shop Road 
mayy reduce reaar-end crashhes at this lo cation.  A reeview of left turn lane wwarrants can 
helpp to determiine the needd. 
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SAAFETY ISSUE #4. PPAVEMENTT MARKINNGS 

Observation: 

Sanndwich Roadd northboundd 
throough vehiclees and vehicles 
turnning left ontto Sandwich 
Roaad from Carrriage Shop RRoad 
acccount for 62. 5% of crashhes 
at tthe intersecttion. It was 
notted that vehiicles were 
drivving over thee painted 
narrrow median  at the end of 
Carrriage Shop RRoad.  Townn 
stafff noted thatt it had beenn 
painnted earlier this summe r, 
butt recently theere was a fluuid 
leakk and resultiing clean-upp 
that dulled the painted meddian. A raiseed median mmay assist inn delineationn, but it was 
mentioned thatt truck trafficc needs the wider area ffor turner.  IIt was thougght that 
rummble strips mmay be too looud at this sspot. 

At tthe Sandwic h Road and Hatchville inntersection, an island exxists with tw o way trafficc 
on both sides aand may be tthe cause off confusion. 

Enhhancementt: Repaint tthe median. 

A ppossible long  term enhanncement mayy be to instaall a slightly raised median for 
impproved vehiccular delineation. 
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SAAFETY ISSUE #5. ISLAND ATT HATCHVVILLE ROAAD 

Observation: 

At tthe Sandwic h Road and 
Hattchville Roadd intersectionn, an 
island exists wi th two way traffic 
on both sides. It was noteed that 
it mmay be the ccause of 
connfusion—drivvers that aree not 
fammiliar with the area may not 
knoow which sidde of the islaand to 
usee when traveeling north oon 
Sanndwich Roadd and turningg left 
at HHatchville Rooad. 

Folllowing the RRSA Team mmeeting, 
a chheck for direections that 
required a left tturn from Saandwich 
Roaad northbou nd into Hatcchville Road 
on Google mapps, directed ddrivers to 
turnn left north oof the islandd into 
Hattchville Roadd. 

Enhhancementt: 

It mmay be beneeficial to lookk at traffic 
floww improvemeents and/or Global 
Possitioning Systtem (GPS) mmap 
direections to deetermine pottential 
refinements.  

A loong term connsideration mmay be to 
elimminate the issland and convert the 
aliggnment into a right angleed 
tradditional interrsection, or ““T” 
inteersection. 
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SAAFETY ISSUE #6. BBICYCLE AAND PEDEESTRIAN AACCOMMOODATIONN 

Observation: 

Sanndwich Roadd has a smal l paved 
shooulder in thiss section thaat widens at the 
Hattchville Roadd island on thhe southbouund 
sidee.  A grassy area also exxists on bothh 
sidees of the roaadway.  There are no 
sepparate facilities for bicyclles or 
peddestrians.  Town staff reeported that 
funds for capitaal improvem ents are 
limiited and tha t any costly improvemennts 
to SSandwich Rooad are not yyet in line. 

Theere is a crossswalk approxximately 2000 
feett from Sand wich Road aaround the 
curvve on Hatchhville Road thhat is 
mentioned und er the issue for sight 
disttance. 

Enhhancementt: 

Connsider improoved bicycle//pedestrian 
acccommodationn when recoonstruction foor 
Sanndwich Roadd is being co nsidered.  
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SAAFETY ISSUE #7. SSIGHT DISSTANCE 

Observation: 

On the Hatchvi lle Road isla nd there aree 
sevveral low busshes that aree high 
enoough to block views to thhe south at 
the  northerly sttop bar.  Busshes could 
be trimmed or relocated too assure 
visibility. 

On Hatchville RRoad approxiimately 200 
feett west of thee intersection is a 
crosswalk and iit was notedd that it is 
nott visible untill one is drivi ng around 
the  corner. It wwas mentionned that the 
bruush could be cut back onn the right 
sidee of Hatchvillle Road on approach too 
the crosswalk. 

At CCarriage Shoop Road lookking 
norrtherly onto Sandwich Rooad, brush 
on the northeassterly cornerr of the 
inteersection shoould be trim med to 
alloow for vehicles stopped aat Carriage 
Shoop Road to hhave an imprroved view 
norrthbound. 

A vvehicle stoppped on Carriaage Shop 
Roaad to turn le ft onto Sanddwich Road 
mayy have visib ility blocked by a 
vehhicle turning right from CCarriage 
Shoop Road. DDrivers in leftt turning 
vehhicles may finnd themselvves creeping 
outt into the int ersection to see around 
vehhicles stoppeed in the righht lane and 
mayy accept a sshort gap at the last 
minnute to movee out of the lane. 

Enhhancementt: 

Trimmming or cuutting back bbrush to 
impprove visibilitty. 

Afteer appropria te trimming review sigh t distance too ensure adeequate sightt distance 
for perception aand reactionn time is ach ieved. 
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Suummaary of RRoad SSafetyy Auditt 
Thee following ssummary listt of the Roadd Safety Auddit observatioons and enhhancements 
is pprovided to aassist in the design and//or implemenntation of pootential imprrovements 
eliccited during tthe process. It is also reecommendeed that for anny more inv olved 
geoometric channges, the dessign processs include furtther analysiss and public input. 

“Saafety Payoff”” estimates aare subjectivve and may bbe based on n the relativee percent of 
crasshes that maay be reduceed by the ennhancement based on k nown and d ocumented 
crassh reductionn factors, if aavailable, or estimated ccrash reductiion based onn a stated 
souurce. Estimaates of crashh reduction aare categorizzed as “Low”” (<30%), “ Medium” 
(31% to 70%),, and “High” (>71%)]. TThe time fraame is categgorized as “SShort-term” 
(<11 year), “Me dium-term” (1 to 3 yearrs), or “Longg-term” (>3 years).  Thee costs are 
cateegorized as “Low” (<$100,000), “Meddium” ($10,0001 to $50,0000), or “Higgh” 
(>$$50,001). 

Manny of the “Saafety Payoff” estimates in this reporrt were baseed on crash rreduction 
facttors in the DDesktop Refeerence for CrCrash Reductiion Factors, Report No. FHWA-SA-
08--011 by the UU.S. Departmment of Trannsportation, Federal Hig ghway Adminnistration, 
Sepptember 20008. 
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Table 2. Potential Safety Enhancement Summary 

Safety Issue 

Signage 
Intersection warning signs 

Potential Safety Enhancement 

The addition of intersection warning signs 
on Sandwich Road will provide advance 
warning and corridor consistency 

Safety Payoff 

Low

Time Frame 

Short-term 

Cost 

Low 

Responsible 
Agency 

Town 

Signage 
Street and informational signs 

Replacement or adjustment of location to 
improve visibility 

Low Short-term Low Town 

Speed Speed study / document level of violators Low Medium-term Medium Region/Town 

Speed 
Short focused periodic enforcement to 
slow vehicles 

Low Medium-term Medium Town 

Conflicting Volumes 
Left turns in and out of side 
roads conflicting with 
Sandwich Road volumes 

Intersection warning signage (above) 

Potential left turn pocket Sandwich Rd. SB 
at Carriage Shop Rd. to separate vehicles 

Low 
Long-term High Town 

Pavement Markings 
Carriage Shop Rd. painted 
median 

Generally in good condition with the 
painted median at Carriage Shop Rd. 
fading and needs repainting. 

Low Short-term Low Town 

Pavement Markings 
Carriage Shop Rd. painted 
median 

Median at Carriage Shop Rd. may 
improve delineation with a slightly raised 
treatment for the median. 

Medium-High Medium-term Medium Town 

Island at Hatchville Road 
Driver confusion / Google map 
directs Sandwich Rd. NB 
drivers to turn left northerly of 
the island. 

Review potential traffic flow improvements 
around the island through striping 
changes to reduce driver confusion.   
Google map directs Sandwich Rd. NB 
drivers to turn left northerly of the island. 

Low Medium-term Low Region/Town 

Island at Hatchville Road Eliminate the island for “T” intersection Medium Long-term High Town 

Bicycle and Pedestrian 
Accommodation, narrow 
paved shoulder & grass 
shoulder 

Consider improved bicycle/pedestrian 
accommodation when reconstruction for 
Sandwich Road is being considered. 

Medium Long-term High Town 

Sight Distance 
Trimming brush / bushes 

Improved visibility Low Short-term Low-Medium Town 
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Appendix A. RSA Meeting Agenda 
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Appendix B. RSA Audit Team 
Contact List 
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Participating Audit Team Members 

Date: September 16, 2011 Location:  Falmouth Town Hall and site visit 

Members 
Audit Team 

Agency/Affiliation Email Address Phone Number 

Marlene McCollem 
Falmouth Planning 
Department 

mmccollem@falmouthmass.us 508-495-7440 

Peter McConarty  Falmouth Engineering Division pmcconarty@falmouthmass.us 508-457-2543 

Bob Williams Falmouth Engineering Division 508-457-2543 

Lisa Schletzbaum MassDOT – Safety Division Lisa.schletzbaum@state.ma.us 617-973-7685 

Alolade Campbell 
MassDOT Highway Division 
District 5 Projects 

Alolade.Campbell@state.ma.us 508-884-4352 

Glenn Cannon 
Technical Services Director, 
Cape Cod Commission 

gcannon@capecodcommission.org 508-362-3828 

Priscilla N. Leclerc 
Senior Transportation Planner, 
Cape Cod Commission 

pleclerc@capecodcommission.org 508-362-3828 
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Appendix C. Detailed Crash Data 
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Sou 
rce: 

Falmouth PPolice Departm ent Crash Repoorts for the locations, 2008-22010 
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Sandwich Road @ Carriage Shop Road 

# 
Date Time Day Severity Cars Manner Bike/Ped Weather Summary 

1/21/2008 11:03:00 AM Mon PDO 2 Angle n/a 
clear / 
cloudy 

Veh 1 did not use care entering from Carriage Shop Rd turning left onto Sandwich 
Rd SB and struck Veh 2 --as Veh 2 was heading NB on Sand Rd.  No injuries & 
damage to both vehicles but able to drive away 

5/25/2008 4:26:00 PM Sun Injury 2 Angle n/a clear 
Veh 1 NB Sand Rd and hit by Veh 2 failing to yield the ROW when turning L from CS 
Rd 

8/27/2008 8:33:00 PM Wed Injury 2 Angle n/a clear 
Veh 1 NB Sand Rd and hit by Veh 2 failing to yield the ROW when turning L from CS 
Rd 

11/4/2008 1:11:00 PM Tue Injury 2 Rear-end n/a clear 
Veh 1 SB Sand Rd slowing to turn LEFT onto CS Rd and hit by Veh 2 also SB on 
Sandwich Rd -- reported sun in eyes heading SB did not see Veh 1 

11/6/2008 5:25:00 PM Thu PDO 2 Rear-end n/a rain 
Veh 1 SB Sand Rd stopped to turn LEFT onto CS Rd, and hit by Veh 2 also SB on 
Sandwich Rd unable to stop due to excessive speed under wet road conditions 

Veh 1 SB Sand Rd stopped to turn LEFT onto CS Rd, Veh 2 stopped behind waiting 
for Veh 1 to turn, and Veh 3 also SB on Sandwich Rd hits Veh 2 pushing Veh 2 into 

8/8/2009 7:49:00 PM Sat PDO 3 Rear-end n/a clear Veh 1. 

Veh 1 did not use care entering from Carriage Shop Rd turning left onto Sandwich 
Rd SB and struck Veh 2 --as Veh 2 was heading NB on Sand Rd. Both vehicles 

8/12/2010 2:49:00 PM Thu PDO 2 Angle n/a clear towed. 

Veh 1 did not use care entering from Carriage Shop Rd turning left onto Sandwich 
Rd SB and struck Veh 2 --as Veh 2 was heading NB on Sand Rd. Injury to 

10/7/2010 3:20:00 PM Thu Injury 2 Angle n/a clear passenger of Veh 2. 

Sandwich Road @ Hatchville Road 

Date Time Day Severity 
# 

Cars Manner Bike/Ped Weather Summary 

cloudy / Veh 1 (Sand.Rd NB) attempted LEFT into Hatchville Rd, and hit by Veh 2 SB on 
1/31/2008 10:35:00 AM Thu PDO 2 Angle n/a rain Sandwich Rd. 

7/11/2009 1:40:00 PM Sat Injury 2 Rear-end n/a clear 
Veh 1 Sand.Rd NB slowing to turn LEFT into Hatchville Rd, and hit by Veh 2 also 
travelling NB on Sandwich Rd but did not see Veh 1 slowing down. 

Source: Falmouth Police Department Crash Reports for the locations, 2008-2010 
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Appendix D. Additional Information 


 Traffic Volumes 

 Turning Movement Counts  

o Carriage Shop Road 

o Hatchville Road 

 Speed Regulations 

o Sandwich Road 

o Carriage Shop Road 
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Appendix E. Road Safety Audit 
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