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Background
All levels of government— local, regional, state, and federal—have been considering
locations where crashes are most severe for many years. Several years ago, the national
consensus was that there should be goals to reduce crashes, and in the 2005 federal
legislation: Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy
for Users (SAFETEA-LU), there was more emphasis on improving highway safety along
with a dedicated funding program—the Highway Safety Improvement Program (HSIP).
The latest federal legislation: Fixing America’s Surface Transportation (FAST), signed
into law on December 4, 2015, retains the Highway Safety Improvement Program (HSIP)
as one of its core highway programs.
To reduce the number of crash-related fatalities and incapacitating injuries,
Massachusetts developed a Strategic Highway Safety Plan in 2006. The mission of the
Safety Plan is to “Develop, promote, implement, and evaluate data-driven,
multidisciplinary strategies to maximize safety for users of the roadway system.” One of
the many strategies noted in the Safety Plan is to “conduct Road Safety Audits at highcrash locations throughout the Commonwealth.” MassDOT incorporated the Road
Safety Audit as a requirement for securing Federal funding (Highway Safety
Improvement Program [HSIP] funds) for safety projects.
The Federal Highway Administration (FHWA) defines a Road Safety Audit as the formal
safety examination of an existing or future road or intersection by an independent,
multidisciplinary team. The purpose of a Road Safety Audit is to identify potential safety
issues and possible opportunities for safety improvements while considering all roadway
users.
The Cape Cod Commission (CCC), serving as the regional planning agency for the fifteen
towns on Cape Cod, has reviewed many transportation locations over the years during
various processes, including the Regional Transportation Plan, the Transportation
Improvement Program, and Developments of Regional Impact, considering the existing
safety issues and potential improvements. In addition, the CCC began looking at specific
safety locations annually through safety studies and Road Safety Audits. A portion of the
federal HSIP funds are allocated for improvements to the region’s highest crash
locations.
This RSA evaluates the intersection of Route 6 (Grand Army of the Republic Highway) at
the northern intersection of Nauset Road in Eastham, Massachusetts as shown in Figure
2.
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Road Safety Audit Multidisciplinary Team
The Road Safety Audit was scheduled with representatives of the Massachusetts
Department of Transportation (MassDOT), town officials, and representatives of other
stakeholders. The Road Safety Audit meeting was held on August 22, 2017, beginning at
10:00 a.m., at the Eastham Police Station. The multidisciplinary team also visited the
site during the Road Safety Audit meeting, and then reconvened at the station.
Table 1 - RSA Team Members

Audit Team Member

Agency / Affiliation

Ed Kulhawik

Eastham Police Department

Kent Farrenkopf

Eastham Fire Department

Neil Andres

Eastham Department of Public Works

Paul Lagg

Eastham Planning Department

Elsa Chan

MassDOT Traffic Safety

Kevin T. Fitzgerald

MassDOT Traffic Safety

Jason Walters

MassDOT District 5 – Projects

Emily Budzynkiewicz

Safe Routes to School

Peter Doolittle

Cape Cod Regional Transit Authority

Lev Malakhoff

Cape Cod Commission

Steve Tupper

Cape Cod Commission

Dave Nolan

Cape Cod Commission
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Project Location and Description
Route 6 (Grand Army of the Republic Highway) at Nauset Road/Wampum Lane in
Eastham is a four-way signalized intersection shown in the aerial view of the figure
below. The study area locus is shown in Figure 2.
The intersection serves both regional and local traffic. The location of the intersection
makes it important for commercial and non-commercial through-trips to/from the
towns of Provincetown, Truro, and Wellfleet from/to the rest of Cape Cod and beyond.

Figure 1 – Aerial view of Route 6/Nauset Road intersection

This RSA has been conducted in context with other planning efforts & development
issues. The town of Eastham has requested designation of parcels abutting Route 6 as
part of a District of Critical Planning Concern (DCPC). The DCPC designation allows a
moratorium on development while the town develops strategies and regulations to
insure traffic flow and safety along the corridor between the Wellfleet town line and Old
Orchard Road. Recent upgrades in water supply infrastructure have spawned concerns
of new development putting strain on the available transportation infrastructure.
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Figure 2 – Locus Map
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Also, a 50-unit affordable housing project has been proposed with frontage along Route
6 to the south of Railroad Avenue. This project is currently on appeal. Part of the
proposed traffic circulation for this development includes the use of Railroad
Avenue/Nauset Road to access the traffic signal to turn left onto Route 6.
The local street network is shown in Figure 3. Nauset Road is the main route for travel
to Nauset Regional High School for residents of the towns to the north as well as
Eastham residents living in areas to the north and west. Due to the challenges motorists
face when attempting to turn left onto Route 6, some motorists to the south will make
use of Railroad Avenue/Nauset Road as an ad-hoc “jughandle” intersection to turn left
onto Route 6 to head south. Nauset Road also serves as an important connection to the
Cape Cod Rail Trail for users traveling from/to the northern/western part of Eastham via
Aspinet Road/Route 6.

Figure 3 – Local Street Network including Cape Cod Rail Trail

To address concerns about mobility and safety along the Route 6 corridor and other
important connecting roads in town, to Town of Eastham is contracting with the Cape
Cod Commission to develop a “Complete Streets” prioritization plan.
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Project Data
U.S. Route 6 within the study area is classified as an Urban Principal Arterial and is
under state jurisdiction. Nauset Road is under town jurisdiction and is classified as an
Urban Minor Arterial. Aspinet Rd and Wampum Lane are classified as local roads and
are under town jurisdiction.
Crash reports for this Road Safety Audit were supplied by the Eastham Police
Department. The crash data were reviewed and collision diagrams were developed for
the Route 6 intersection with Nauset Road/Wampum Lane as well as the intersection of
Route 6 with Aspinet Road and are available in the appendix.
Nauset Road/Wampum Lane intersection crashes
Approaches to this four-way signalized intersection include:
•
•
•

Route 6 approaches (1 left turn/through lane and 1 right turn/through lane)
Nauset Road approach (1 left turn/through lane and 1 right turn lane)
Wampum Lane (1 multi-purpose lane)

From the reports provided by Eastham Police Department, six crashes occurred at the
Nauset Road location between 2014 and 2016 with two property-damage-only crashes,
four injury crashes, and no fatal crashes. Most of the crashes occurred during the busy
summer season indicating that heavy traffic flow may be a contributing factor. Four of
the crashes were rear-end (two of which involved injuries). These two injury rear-end
crashes in addition to a property-damage only rear-end crash occurred on the
northbound approach of Route 6 were angle crashes.
Aspinet Road intersection crashes
Approaches to this three-way unsignalized intersection include:
•
•
•

Route 6 northbound approach (1 left turn/through lane and 1 through lane)
Route 6 southbound approach (1 through lane and 1 right turn/through lane)
Aspinet Road approach (1 multi-purpose lane)

From the reports provided by Eastham Police Department, three crashes occurred at the
Aspinet Road location between 2013 and 2016 with two property-damage-only crashes,
one injury crash, and no fatal crashes. The crashes occurred in three separate months:
February, June, and August. All the recorded crashes involved turning vehicles: two
crashes (one of which resulted in injury) involved northbound vehicles turning left into
Aspinet Road and the third crash involved a vehicle turning right from Aspinet Road.
Traffic volumes
Cape Cod Commission staff also prepared reports of the traffic volume data at the Nauset
Road intersection. Turning movement counts taken in August of 2015 show that the
8
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intersection carries 1,794 vehicles during the 4-5 p.m. period with 40 vehicles turning
left from Route 6 southbound. During the 8-9 a.m. period there were 1,573 vehicles
traveling through the intersection with 95 vehicles turning left from southbound Route
6.
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Road Safety Audit Observations and
Potential Improvements
On Tuesday, August 22, 2017 the Road Safety Audit Team met at the Eastham Police
Station for a discussion of the existing conditions, visited the site for field observations,
and returned to discuss the safety issues at the location. The summary crash data, a
collision diagram, and traffic volume reports were brought to the Road Safety Audit team
meeting, and are included in the appendix.
The following safety issues were identified through the site visit and discussions with the
Road Safety Audit team including a review of the crash data (available in the appendix).

Safety Issue #1. Lack of Multi-modal Accommodation
Safe facilities for pedestrians and cyclists encourage healthy transportation options and
reduced automobile use and its associated impacts on the environment. While there
have been no reported pedestrian/bicyclist crashes, the study team made several
observations of potential safety issues (discussed below).
Observations
•
•
•
•
•
•
•

•
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Route 6 includes a sidewalk along the western side of the roadway, there is no
sidewalk along the east side where many of the commercial parcels are located.
There is no sidewalk or bicycle accommodation along Nauset Road; the Cape Cod
Rail Trail is accessible from Nauset Road approximately 1/10 mile east from
Route 6.
There are no crosswalks on any of the approaches at either the Nauset Road or
the Aspinet Road intersections.
Due to large curb radii, pedestrian travel across Aspinet Road can be challenging
due to longer crossing distance.
The signal at Nauset Road has no pedestrian activation nor pedestrian signal
head.
Pedestrians attempting to safely cross Route 6 must wait for a vehicle on either
Nauset Road or Wampum Lane to activate a phase to stop Route 6 traffic.
The study team observed many pedestrians and cyclists crossing between
Wampum Lane and Nauset Road. These people appeared to be traveling between
points west and east via Aspinet Road, the sidewalk along the west side of Route
6, and Nauset Road (presumably to access the Cape Cod Rail Trail).
During a crossing of Route 6 from Nauset Road attempting to access the westside sidewalk, the study team witnessed one pedestrian (walking a bicycle)
misjudge the curbing, trip, and collapse onto the sidewalk. The lack of crosswalk
and bicycle/pedestrian signal activation could be a factor in this crash.
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Figure 4 - Pedestrians crossing Route 6 to access Nauset Road

Figure 5 - Cyclists (on foot) crossing Route 6 to access Nauset Road
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Figure 6 - Aspinet Road approach showing wide crossing distance and lack of
crosswalk

Potential Enhancements
•
•
•
•
•
•

Add an ADA-compliant pedestrian push button/signal head (includes
countdowns both audible, visual, and vibrotactile), and crosswalk to cross Route
6 at Nauset Road (this also requires a ramp system on the east side of Route 6).
Install ADA-compliant curb ramps on sidewalk along west side of Route 6.
Provide crosswalks on all four approaches of the Nauset Road/Wampum Lane
intersection and on the Aspinet Road approach.
Provide a sidewalk along Nauset Road from Route 6 to the Cape Cod Rail Trail.
Provide a sidewalk along the eastern side of Route 6.
Consider a “road diet” for Route 6 (reducing number of travel lanes and add bike
lanes).

Safety Issue #2. Intersection Control & Lighting
In 2014 MassDOT modified the signal head for Route 6 southbound travel to include a
left-turn arrow and a leading-left phase.
Observations
•
•
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Overall, the signal system is in poor condition; there is no emergency vehicle
preemption (e.g., Opticom system).
The signal actuation on the Nauset Road approach is in some cases unnecessary
(e.g., when a car makes a right turn on red the actuation causes Route 6 traffic to

Road Safety Audit: Eastham – Route 6 at Nauset Road/Wampum Lane 2017

•

•
•
•
•
•
•
•
•

stop despite there being no vehicle waiting on the minor street). This causes
unnecessary delay and may lead to driver frustration/risk taking.
The mounting hardware for the southbound Route 6 signal head is failing; the
signal head is tilted. The lower connector arm on the signal head in the northeast
quadrant is rusted through and broken. The post mounted on the northwest
corner of the intersection is broken or not attached at the base. Should these
mountings entirely collapse, motorists would have difficultly determining when
to stop.
The visor for the northbound Route 6 green light is missing; there are no
backplates on the signal heads. These could be potential causes for the recorded
rear-end crashes by reducing signal visibility.
In general, signal heads are not centered over the approach lanes, creating some
confusion as motorists approach the intersection.
One team member noted that some of the signal heads appeared insufficiently
bright; some of the signals seem to be of an older incandescent design.
The short weaving distance for vehicles traveling from Aspinet Road to make a
left turn into Nauset Road is a potential conflict (potential sideswipe and rearend crashes).
Another potential signal visibility issue was noted due to the number of trucks
traveling through the intersection (potentially blocking views of the signal heads).
Route 6 is posted for 40 mph; speeding is a concern, potentially due to roadway
geometry (Route 6 is relatively straight in the vicinity).
The intersection includes overhead lighting which seems adequate.
The study team discussed the advantages of conversion of the intersection to a
roundabout.

Figure 7 - Route 6 southbound signal housing damaged and tilting
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Figure 8 - Entrance to Wampum Lane green signal head missing visor

Figure 9 - Lower signal connecter arm rusted through and separated from pole on
signal head in the northeast quadrant

Potential Enhancements
When developing potential solutions to improve safety at intersections, the Commission
considers conversion to roundabout as well as traditional signal-controlled options.
Conversion of a signal-controlled intersection to a roundabout has been shown to reduce
injury and fatal crashes by 78% (according to the Federal Highway Administration,
National Cooperative Highway Research Program Report 672).
•
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Check signal timings to make sure they are adequate for the speeds of Route 6;
recalculate clearance times (can potentially help reduce rear-end crashes).
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•
•
•
•
•
•

Increase frequency of speed enforcement
Modify signal actuation on Nauset Road to eliminate stopping Route 6 traffic in
cases where drivers have already turned right on red.
Add visors, replace broken connectors, convert to LED signal heads, backplates,
and retroreflective borders on existing signals to enhance signal visibility
Add additional post mounted signals to provide better signal visibility
Upgrade signal system with new signal heads, visors, backplates, poles, and
vehicle pre-emption.
Consider converting the Nauset Road intersection to a modern roundabout.

Safety Issue #3. Pavement Markings & Signage
The traffic control devices, including pavement markings and signs, are critical for the
safety of all roadway users. The Manual on Uniform Traffic Control Devices (MUTCD)
sets minimum standards and provides guidance to ensure uniformity of traffic control
devices across the nation.
Observations
•
•
•
•

The stop sign on Aspinet Road is much lower than the standard height of 7 feet
and is not conspicuous due to its position to the right of the sidewalk.
The Nauset Road street sign is broken and faded; sign visibility is poor.
The guidance implied by the “Bike Route” sign at the entrance to Nauset Road is
ambiguous (as it does not inform the cyclist of route name or destination).
The stop line pavement marking on Nauset Road is worn and missing in sections.
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Figure 10 - Nauset Road street sign faded and partly broken

Figure 11 - Stop bar worn at Nauset Road approach
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Figure 12 - Bike route sign at Nauset Road entrance – ambiguous
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Figure 13 - Aspinet Road approach showing low stop sign and ambiguous bike route
sign

Potential Enhancements
•
•
•
•
•
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Add a “signal ahead” sign on Route 6 approaches to warn motorists of upcoming
signalized intersection.
Replace worn pavement marking including stop line on Nauset Road.
Replace Nauset Road street sign at location to improve visibility.
Include destination information & arrows for bike route signs (e.g., “To Cape Cod
Rail Trail”) to provide better wayfinding for cyclists, pedestrians, and motorists.
To improve stop sign visibility at Aspinet Road, consider:
o Relocate stop sign to curb (install at standard height) & relocate adjacent
side walk based on MUTCD standards.
o Install pedestrian refuge at center of Aspinet Road with supplemental
stop sign to provide an area for pedestrians to cross the road in two
stages.
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Safety Issue #4. Obstructions
A Policy on Geometric Design of Highways and Streets (2011), prepared by the
American Association of State Highway and Transportation Officials, is the definitive
reference manual on roadway design. The manual states that “each quadrant of an
intersection should contain a triangular area free of obstructions that might block an
approaching driver’s view of potentially conflicting vehicles.” This clear sight triangle is
also needed to provide “sight distance for a stopped vehicle on a minor-road approach
to depart from the intersection and enter or cross the major road.”
Observations:
•

•

For vehicles exiting Aspinet Road, sight distance is limited by vegetation in the
northwest quadrant along Route 6; additional vegetation obscures the view of the
stop sign. The limited sight distance at this location may be a contributing cause
of three of the recorded crashes.
For vehicles exiting Nauset Road, a utility pole and guy wire in the northeast
quadrant slightly obscure sight distance. Site distance is limited by vegetation in
the southeast quadrant along Route 6.

Figure 14 – Potential sight obstructions in northeast quadrant of Nauset Road
intersection - utility pole and guy wires
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Potential Enhancements:
•
•

Remove trees and hedges to the south of the Nauset Road intersection that are
currently obstructing sight lines along the east side of Route 6 to improve sight
lines.
Remove trees and hedges to the north of the Aspinet Road intersection that are
currently obstructing sight lines along the west side of Route 6 to improve sight
lines.

Safety Issue #5. Pavement Conditions & Drainage
Observations
•
•

Pavement is showing signs of wear including weathering, minor cracking and
utility patches.
At Wampum Lane, erosion of the road edge was noted in the northwest quadrant;
possibly exacerbated by an incorrectly installed catch basin cover (installed in
reverse orientation).

Figure 15 - Catch basin blocked by debris
20
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Potential Enhancements
•
•

Maintain catch basins, re-install covers as needed to improve roadway drainage.
Consider repaving as part of a Nauset Road intersection upgrade.

Summary of Road Safety Audit
The summary list of the Road Safety Audit observations and enhancements is provided
in the following table to assist in the design and/or implementation of potential
improvements elicited during the process. It is also recommended that any design
process for more involved geometric changes include further analysis and public input.
Safety payoff estimates are subjective judgement of the potential effectiveness of the
potential enhancement. Where available, documented crash reduction factors were used
to develop these safety payoff estimates.
The time frame is categorized as short-term (<1 year), medium-term (1 to 3 years), or
long-term (>3 years). The costs are categorized as low (<$10,000), medium ($10,001 to
$50,000), or high (>$50,000).
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Potential Safety Enhancement Summary

Safety Issue

Potential Safety Enhancement
Add an ADA-compliant pedestrian push button/signal head
(includes countdowns both audible, visual, and vibrotactile),
and crosswalk to cross Route 6 at Nauset Road (this also
requires a ramp system on the east side of Route 6).
Install ADA-compliant curb ramps on sidewalk along west
side of Route 6.

Multi-modal
Accommodation

Provide crosswalks on all four approaches of the Nauset
Road/Wampum Lane intersection and on the Aspinet Road
approach.
Provide a sidewalk along Nauset Road from Route 6 to the
Cape Cod Rail Trail.
Provide a sidewalk along the eastern side of Route 6.
Consider a “road diet” for Route 6 (reducing number of
travel lanes and add bike lanes).
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Safety Payoff

Time Frame

High
.
.
.
.

Short
.
.
.
.

Medium
.
.
.
.

MassDOT/
Town
.
.
.

Medium
.

Short
.

Low
.

MassDOT/
Town

Medium
.
.

Short
.
.

Medium
.
.

MassDOT/
Town
.

Medium
.

Medium
.

Med/High
.

Town
.

High
.
High

Medium
.
Long

Med/High
.
High

MassDOT
.
MassDOT
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Cost

Jurisdiction

Intersection
Control &
Lighting

Check signal timings to make sure they are adequate for the
speeds of Route 6; recalculate clearance times (can
potentially help reduce rear-end crashes).

Low
.
.

Short
.
.

Low
.
.

MassDOT
.
.

Increase frequency of speed enforcement
.

Low
.

Ongoing
.

Medium
.

Town
.

Modify signal actuation on Nauset Road to eliminate
stopping Route 6 traffic in cases where drivers have already
turned right on red.

Low
.
.

Medium
.
.

Low
.
.

MassDOT/
Town
.

Add visors, replace broken connectors, convert to LED
signal heads, backplates, and retroreflective borders on
existing signals to enhance signal visibility

Medium
.
.

Medium
.
.

Medium
.
.

MassDOT/
Town
.

Add additional post mounted signals to provide better signal
visibility

Low
.

Medium
.

Medium
.

MassDOT/
Town

Upgrade signal system with new signal heads, visors,
backplates, poles, and vehicle pre-emption.

High
.

Medium
.

Med/High
.

MassDOT/
Town

Consider converting the Nauset Road intersection to a
modern roundabout.

High

Long

High

MassDOT/
Town
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Pavement
Markings &
Signage

Add a “signal ahead” sign on Route 6 approaches to warn
motorists of upcoming signalized intersection.

Low
.

Short
.

Low
.

MassDOT
.

Replace worn pavement marking including stop line on
Nauset Road

Low
.

Short
.

Low
.

MassDOT/
Town

Replace Nauset Road street sign at location to improve
visibility

Low
.

Short
.

Low
.

MassDOT/
Town

Include destination information & arrows for bike route
signs (e.g., “To Cape Cod Rail Trail”)

Low
.

Short
.

Low
.

MassDOT/
Town

Low

Medium

Medium

Town

Medium

Medium

Medium

Town

Remove trees and hedges to the south of the Nauset Road
intersection that are currently obstructing sight lines along
the east side of Route 6.

Medium
.
.

Short
.
.

Low
.
.

MassDOT/
Town
.

Remove trees and hedges to the north of the Aspinet Road
intersection that are currently obstructing sight lines along
the west side of Route 6.

Medium

Short

Low

MassDOT/
Town

Maintain catch basins, re-install covers as needed.
.

Low
.

Short
.

Low
.

Town
.

Consider repaving as part of a Nauset Road intersection
upgrade.

Low

Medium

Medium

MassDOT/
Town

To improve stop sign visibility at Aspinet Road, consider:
•
•

Obstructions

Pavement
Conditions &
Drainage
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Relocate stop sign to curb (install at standard
height) & relocate adjacent side walk
Install pedestrian refuge at center of Aspinet Road
with supplemental stop sign
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Participating Audit Team Members – Contact Information

Table 2 - RSA Contact Infromation

Audit Team
Member
Ed Kulhawik
Kent Farrenkopf
Neil Andres
Paul Lagg
Elsa Chan
Kevin T. Fitzgerald
Jason Walters
Emily Budzynkiewicz
Peter Doolittle
Lev Malakhoff
Steve Tupper
Dave Nolan

Agency / Affiliation

Email Address

Eastham Police Department
Eastham Fire Department
Eastham Department of Public Works
Eastham Planning Department
MassDOT Traffic Safety
MassDOT Traffic Safety
MassDOT District 5 – Projects
Safe Routes to School
Cape Cod Regional Transit Authority
Cape Cod Commission
Cape Cod Commission
Cape Cod Commission

ekulhawik@eastham-ma.gov
kfarrenkopf@eastham-ma.gov
nandres@eastham-ma.gov
plagg@eastham-ma.gov
elsa.chan@state.ma.us
kevin.t.fitzgerald@state.ma.us
jason.walters@state.ma.us
emily.budzynkiewicz@state.ma.us
pdoolittle@capecodrta.org
lmalakhoff@capecodcommission.org
stupper@capecodcommission.org
david.nolan@capecodcommission.org
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