260 West Exchange Street, Suite 300
Providence, RI 02903
tel:

401-751-5360

fax:

401-274-2173

November 18, 2015

Mr. Guilford Mooring, P.E.
Superintendent of Public Works
Town of Amherst
586 South Pleasant Street
Amherst, Massachusetts 01002

Subject:

Traffic Engineering Services
East Pleasant Street at Triangle Street – channelized turn lanes

Dear Mr. Mooring:
It is our understanding that the proposed channelized turn lanes (CTLs) at the intersection of East
Pleasant Street at Triangle Street are intended to accommodate articulated buses in the Pioneer
Valley Transit Authority (PVTA) fleet as well as larger heavy vehicles. The purpose of this letter is to
illustrate current literature research on pedestrian safety with CTL’s as well as illustrate how the
proposed roundabout can accommodate the existing UMASS Transit operated PVTA buses
including the 60’ articulated buses for the routes and larger heavy vehicles without the CTLs. It is
our professional opinion that retaining the existing CTL’s is not necessary to accommodate vehicles
at the proposed roundabout and are not the most appropriate option for crossing pedestrians.

Channelized Turn Lanes and Pedestrian Safety - Current Literature
The most thorough publication available today regarding channelized turn lanes and pedestrian
accommodation is the NCHRP Report 674 – Crossing Solutions at Roundabouts and Channelized Turn
Lanes for Pedestrians with Vision Disabilities.
Although Report 674 focuses on pedestrians with vision disabilities, the accommodation of all
pedestrians through an intersection is critical regardless of a pedestrian’s range of mobility (visual
disability, hearing disability or motor skill disability). Report 674 studied several test locations
(both signalized, unsignalized and roundabouts) identifying concerns regarding pedestrian
crossings within CTL’s:
Crosswalk placement within the CTL (at the upstream side, the midpoint, or the downstream side)
Merging geometries (impacting vehicle speed and sight lines)

Crosswalk placement within the CTL may result in different experiences for pedestrians and
motorists. For those locations where crosswalks are installed at the upstream end of the CTL,
pedestrians are faced with the challenge of determining whether or not approaching vehicles

Mr. Guilford B. Mooring, P.E.
East Pleasant Street at Triangle Street – channelized turn lanes
November 18, 2015
Page 2

intended to use the CTL or continue through the intersection. Motorists intending to use a CTL may
fail to use proper signal indication. Conversely, merging geometries, paired with crosswalk
placement at the downstream end effects both motorists and pedestrian habits:
Motorists, sometimes still in motion, tend to look to their left to find a gap in the traffic stream
instead of looking in the direction of travel
Motorists tend to speed up if they see an available gap
Pedestrians may enter the crosswalk without sight distance to an approaching vehicle in the CTL

Although crosswalk placement at the mid-point of the CTL appears to be where vehicle speeds are
likely at their lowest, the mid-point crosswalk location may still effect the habits noted above.
Report 674 suggests that if CTL’s are proposed with crosswalks, signalization of the crosswalk in
the CTL should be considered in the design. If signalization is not an option, raising the crosswalk in
the CTL is recommended. Rapid Reflector Flashing Beacons (RRFB) may also be considered for
treatment to alert motorists to the presence of pedestrians.

Channelized Turn Lanes and Pedestrian Safety – Site specific
Existing Conditions
Under existing conditions, the intersection is signalized with exclusive pedestrian phasing - where
all vehicle traffic flow under signal control is stopped, allowing pedestrians to cross the intersection
using the crosswalks (existing crosswalks are present along each approach to the traffic signal and
along the upstream approaches to the CTLs).
The intersection is significantly skewed, with Triangle Street approaches angled approximately 30
degrees, where a typical four legged intersection has approaches at 90 degrees or perpendicular.
Acute angle intersections always present issues with intersection sight lines requiring drivers to
look beyond their normal 180 degree vision cone and stretching to essentially look down the
skewed approach if turning right on red or during times when the signal is flashing. This condition
is worsened with the two existing Channelized Turn Lanes (CTL) for the right turns on the
northbound and southbound East Pleasant Street approaches.
With these existing intersection geometrics, pedestrians crossing the intersection approaches must
be more vigilant in looking for vehicles either turning right on red or violating the signal control.
Further, although the crosswalks are placed at the upstream side of the CTL, pedestrians traveling
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in the same direction as the approaching traffic must stop and turn around completely to view oncoming traffic.
Proposed Conditions
Under proposed conditions, the installation of a single lane roundabout (please see technical
memorandum East Pleasant Street at Triangle Street – Pedestrian Activity dated November 18,
2015 regarding updated analysis of the proposed roundabout) will provide pedestrian crossing
locations that feature:
Overall slower vehicle approach speeds
Crossing locations across only one vehicular travel lane at a time
Motorists navigating the splitter island area looking in the direction of travel (towards the
crosswalk)

While these are the most desirable conditions for pedestrian crossings at an ‘unsignalized’
intersection, the inclusion of CTLs with the proposed roundabout is of concern with respect to
pedestrian safety. Furthermore, retaining the CTL’s with the roundabout will require an additional
pedestrian crossing at the roundabout with higher speed and turning vehicles conflicting with the
crossing, reducing the safety benefits of the roundabout over the existing traffic control signal.
To illustrate the proposed roundabout’s ability to accommodate vehicles without the CTLs, CDM
Smith has performed research on the bus fleet in the region as well as vehicle turning exercises.

Bus fleet
Consultation with the General Manager of the University of Massachusetts (UMass) Transit
Services, indicates that UMass Transit Services operates the following bus vehicles on behalf of the
PVTA:
Xclesior® New Flyers at 35, 40 and 60-foot articulated buses
40-foot Gillig Low Floor Transit buses

It is our understanding that the most critical large bus movement through the intersection is the
Route 34 Orchard Hill/Mullins Center/Campus Shuttle which runs from East Pleasant Street to
Triangle Street, with a southbound right turn movement onto Triangle Street with frequent service
throughout the day.
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Vehicle turning exercises were conducted in consideration of removing the CTL’s to test the efficacy
of the turning radii’s at the two corners. The exercise included the latest specifications for the New
Flyer 60’ articulated bus, a standard city bus, a standard WB-50 semi-trailer, and a passenger car.
To accommodate the New Flyer 60’ articulated bus, the design vehicle in the software used
(Autoturn®) was configured to the specifications.
Further, specific turning movements were evaluated and illustrated in the following figures,
attached for your review:
Figure 1 – Updated roundabout design (which eliminates the CTL’s)
Figure Auto-1: Existing Turn Movements (Articulated Bus East Pleasant Northbound Left, East
Pleasant Southbound Right, Triangle Eastbound Right & WB-50 East Pleasant Northbound Right)
Figure Auto-2: Proposed Right Turn Movements – Articulated Bus (East Pleasant Southbound &
Triangle Eastbound)
Figure Auto-3: Proposed Left Turn Movement – Articulated Bus (East Pleasant Northbound)
Figure Auto-4: Proposed Right Turn Movements – Standard City Bus
Figure Auto-5: Proposed Right Turn Movements – WB-50 Semi Trailer
Figure Auto-6: Proposed Right Turn Movements – Passenger Car

As illustrated in the attached figures, the current existing configuration can accommodate the
articulated bus movements, but cannot accommodate the East Pleasant Street northbound right
turn movement to Triangle Street without encroaching on the opposing lane of traffic.
In general, the updated roundabout design (illustrated in Figure 1) can accommodate almost all of
the turn movements for the selected design vehicles.
The only turn movement which cannot be accomplished without circulating the roundabout is the
East Pleasant Street northbound right-turn for larger vehicles. Larger vehicles traveling along East
Pleasant Street northbound will need to circulate the roundabout in order to head east on Triangle
Street. It is our professional opinion that the small inconvenience of circulating the roundabout for
the one right-turn movement is outweighed by the improved pedestrian safety associated with
removing the CTL’s from the design. The articulated bus right turn movement from East Pleasant
Street northbound to Triangle Street eastbound and Triangle Street westbound to East Pleasant
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Street northbound were not included as part of the analysis because there are no bus routes that
make these movements. If future routes are added that include these turns, the roundabout would
accommodate the bus vehicle in a similar way to the WB-50.

Conclusions
At the intersection of East Pleasant Street at Triangle Street, combining the CTL’s with the
roundabout operation may appear to offer benefits to facilitate the maneuvering of large vehicles
through the roundabout. However, maintaining the CTL’s with the roundabout will maintain
existing pedestrian-vehicle conflicts that could be avoided without the installation of the CTL’s.
After a detailed review of the vehicle movements, and consideration of the pedestrian safety, it is
our professional opinion that the safety costs associated with inclusion of the CTL’s is not offset by
the flexibility offered larger vehicles, as these vehicles can be accommodated without the CTL’s. If
the town maintains its desire to include the CTL’s, then CDM Smith recommends additional
treatment of the proposed crosswalks (such as raised crosswalks and RRFB installation) to help
mitigate the pedestrian safety concerns..
Thank you for this opportunity to provide the Town of Amherst with continued traffic engineering
services. Should you have any questions or comments, please do not hesitate to contact me at 401457-0366.
Very Truly Yours,

Lisa Sherman, P.E., PTOE
Senior Project Manager
Attachments: Figures
cc:

Timothy Dupuis, CDM Smith
Joseph Balskus, CDM Smith
Sean Murphy, CDM Smith

