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Section One
Introduction
The purpose of this study is to evaluate the transportation system performance of the University
Drive corridor, from State Route 9 to Amity Street. This 2,500-foot long section of University Drive
is owned, maintained and operated by the Town of Amherst. The study area is a major employment
center and regional shopping destination, so providing access to the adjacent land uses is one of
University Drive’s primary functions. However, as the main north-south route connecting State
Route 9 to the University of Massachusetts campus, University Drive must accommodate a
considerable amount of through traffic as well.
The first part of the study evaluates the corridor from an access management standpoint. Existing
access-related safety and congestion issues have been identified. Possible strategies and solutions
(i.e., “improvement scenarios”) to address these issues have been identified and developed to a
conceptual level. An evaluation matrix has been prepared which compares these improvement
scenarios to the existing conditions, and to each other.
The second part of this study takes a look at the performance of the University Drive / Amity Street
intersection, where excessive delay and queues are common. This signalized intersection was
analyzed based on peak hour intersection turning movement counts, and possible intersection
geometry improvements were identified. The intersection was then analyzed again based on the
identified improvements to see if the overall delay at this key intersection could be reduced.
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Section Two
Existing Conditions
2.1

Roadway Cross Section

Within the study area, University Drive consists of two 11-foot travel lanes and two 1-foot shoulders.
Curbing and numerous street trees are present along both sides. There is a 12-foot wide paved,
multi-use path on the east side of University Drive, and a 5-foot wide concrete sidewalk on the west
side. Right-of-way width varies, with the average width being about 95 feet (apparently to
accommodate previous plans for a four-lane facility). The existing two-lane roadway is located in
the western half of the right-of-way corridor.
One of the unique features of the University Drive corridor is the two-way service road (also called a
“frontage road”) that runs along the west side, for almost the entire length of the study area. The
width of the service road varies from 20 feet to 26 feet and the “outer separation” (i.e., the width of
the area between the University Drive traveled way and the service road) is about 18 feet. This
service road is outside of the University Drive right-of-way.
Refer to Drawing No. 1 in Appendix A for a general plan of the area.
2.2

Access to Abutting Properties

2.2.1 East Side Properties
There are four curb cuts along the east side of University Drive. The southernmost driveway, which
services professional offices, is only about 225 feet north of the State Route 9 / University Drive
intersection. The other three driveways, which service (1) an extended health care facility and an
assisted living facility, (2) two office buildings, and (3) a shopping center, are well-designed and
evenly spaced.
2.2.2 West Side Properties
A wide variety of land uses exist along the west side of University Drive. Proceeding from south to
north, there is a restaurant, a large supermarket, a pharmacy with a drive-through window, a post
office, an office building, a small shopping plaza, a small building which houses offices and a tavern,
and another tavern at the corner of University Drive and Amity Street (Rafters). Another parcel is
partially developed (a parking lot has been constructed), and additional development is occurring on
the parcel that contains Rafters.
Access to these properties is provided via a two-way service road, which starts at the supermarket
parking lot and runs north to the Rafters parking lot. Access to the service road is provided at three
locations along University Drive: (1) in front of the supermarket, (2) immediately north of the post
office, and (3) immediately north of the small shopping plaza. Presently, the service road is
barricaded off between the two taverns.
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2.3

Problem Areas

Three significant problem areas were identified during a field reconnaissance on October 7, 2003.
All are located where there are connections between University Drive and the service road. The
geometry of these “intersections” and the resulting number of conflict points create confusing, unsafe
situations, the results of which, during peak hours, include adverse effects upon traffic flows along
University Drive. Detailed descriptions of these problem areas are provided in the following
sections.
The southernmost driveway on the west side of University Drive is also problematic as it is located
very close to the “functional area” of the State Route 9 / University Drive intersection. However,
addressing this deficiency was not considered a high priority due to the driveway’s isolated location
and low traffic volumes.
2.3.1 Problem Area #1:
University Drive / Service Road connection in front of the Supermarket
This is the most significant access-related problem area within the study area due to the high volume
of traffic that passes through this “intersection.” The confusion created at this location frequently
affects the flow of traffic along University Drive. The following factors contribute to the poor
performance of this intersection:
•

•
•

This problem area actually consists of several overlapping intersections (i.e., the three-way
intersection between University Drive and the service road connection, the four-way
intersection between the service road and the University Drive connection / supermarket
driveway, and several proximate “T” intersections between the service road and the
supermarket parking aisles), creating a complex pattern of conflict points.
Due to the minimal outer separation between University Drive and the service road at this
location - about 18 feet - a queue of only one vehicle waiting to turn onto University Drive
adversely affects the other intersections described above.
The geometry of the intersection formed by University Drive, the service road, and the
connection between the two, makes maneuvering through this “H” shaped intersection
difficult for automobiles, and even more difficult for larger vehicles.

2.3.2 Problem Area #2:
University Drive / Service Road connection immediately north
of the Post Office
The performance-reducing characteristics of this intersection are very similar to those present at
Problem Area #1; these include:
•

This problem area actually consists of three overlapping intersections (i.e., the three-way
intersection between University Drive and the service road connection, the four-way
intersection between the service road and the University Drive connection / post office
driveway, and the three-way intersection between the service road and an office building
driveway), creating a complex pattern of conflict points.

Dufresne-Henry

Page 3

University Drive Corridor Study
Amherst, Massachusetts

•
•

Due to the minimal outer separation between University Drive and the service road at this
location - about 18 feet - a queue of only one vehicle waiting to turn onto University Drive
adversely affects the other intersections described above.
The geometry of the intersection formed by University Drive, the service road, and the
connection between the two, makes maneuvering through this “H” shaped intersection
difficult for automobiles, and even more difficult for larger vehicles.

2.3.3 Problem Area #3:
University Drive / Service Road connection in front of the
Small Shopping Plaza
The volume of traffic that passes through this “intersection” is less than what can be found at
Problem Areas #1 and #2; however, it is still significant enough to warrant consideration for
improvements to this area. The following factors contribute to the poor performance of this
intersection:
•

•
•
•
•

This problem area actually consists of two overlapping intersections (i.e., the three-way
intersection between University Drive and the service road connection, and the four-way
intersection between the service road and the University Drive connection / shopping plaza
driveway), creating a complex pattern of conflict points.
Because of the awkward shape and misalignment of these intersecting roadways/driveways,
90-degree parking actually exists within the limits of the intersection, so backing vehicles
create additional conflicts.
The extensive width of the University Drive / service road connection - about 60 feet contributes to drivers’ confusion in this area.
Due to the minimal outer separation between University Drive and the service road at this
location - about 18 feet - a queue of only one vehicle waiting to turn onto University Drive
adversely affects the other intersection described above.
The geometry of the intersection formed by University Drive, the service road, and the
connection between the two, makes maneuvering through this “H” shaped intersection
difficult for automobiles, and even more difficult for larger vehicles.

Dufresne-Henry

Page 4

University Drive Corridor Study
Amherst, Massachusetts

Section Three
Improvement Scenarios
Three possible improvement scenarios were identified, developed to a conceptual level, and
evaluated. The following paragraphs provide brief descriptions of these improvement scenarios, and
Drawings Nos. 2, 3 and 4 in Appendix A show the access modifications being proposed under each
scenario. Section 3.4 contains an evaluation matrix, which compares the three improvement
scenarios to the existing conditions, and to each other.
3.1

Improvement Scenario #1:
Off-Roadway Modifications Only

Under this scenario, no changes would be made to University Drive; instead, extensive off-roadway
access modifications would be made. These are shown on Drawing No. 2 in Appendix A and
include:
•
•
•

•
•

Removal of the service road, except in the following locations: (1) between the supermarket
and the post office, and (2) between the office building and its secondary parking lot.
Extensive driveway and internal circulation modifications within the supermarket parking lot.
A reconfigured driveway, with additional storage length and improved channelization,
servicing the post office and the adjacent office building. A new curb cut on University
Drive, allowing right-turn egress only and designed to accommodate tractor trailers, would
also be constructed at the post office.
A reconfigured driveway, with additional storage length and improved channelization,
servicing the small shopping plaza and the adjacent office / tavern building.
Two new curb cuts on University Drive to provide access to areas of future development.

The estimated construction cost of the actions proposed under this improvement scenario is
$400,000. This amount does not include right-of-way or utility relocation costs.
3.2

Improvement Scenario #2:
Elimination of the Service Road and Construction of a Continuous Two-Way
Left Turn Lane on University Drive

This scenario involves the elimination of the service road and the widening of University Drive, with
the resulting cross section including two 11-foot travel lanes, two 1-foot shoulders, and a 12-foot
wide continuous two-way left turn lane. All widening would occur on the west side, to avoid the
wetlands present along the east side of the roadway, as well as the newly constructed multi-use path.
Proposed access modifications are shown on Drawing No. 3 in Appendix A, and include:
•
•

Extensive driveway and internal circulation modifications within the supermarket parking lot.
A reconfigured driveway, with additional storage length and improved channelization,
servicing the post office and the adjacent office building. A new curb cut on University
Drive, allowing right-turn egress only and designed to accommodate tractor trailers, would
also be constructed at the post office.
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•
•
•

A new curb cut on University Drive for the office building’s secondary parking lot.
Replacement of the existing shared access driveway between the small shopping plaza and
the office / tavern building with two separate driveways. (Space limitations preclude the
continuation of the shared access arrangement.)
Two new curb cuts on University Drive to provide access to areas of future development.

The estimated construction cost of the actions proposed under this improvement scenario is
$1,020,000. This amount does not include right-of-way or utility relocation costs.
General advantages and disadvantages associated with the construction of a continuous two-way left
turn lane are provided below:
Advantages
• Provides a high level of access for adjacent businesses.
• Enhances operational flexibility for emergency vehicles.
Disadvantages
• Not as safe as a raised median; increases the number of conflicting traffic movements.
• Does not provide refuge for pedestrians crossing University Drive
• Has more pavement and less greenspace.
3.3

Improvement Scenario #3:
Elimination of the Service Road and Conversion of University Drive to a
Two-Lane Boulevard with Raised Median

This scenario involves the elimination of the service road and the widening of University Drive,
including the construction of a raised median. In each direction, there would be a 12-foot wide
travel lane flanked by 4-foot and 2-foot shoulders on the right and left sides, respectively. (These
widths are necessary to provide for passage of a stalled vehicle.) The raised median would be 16 feet
wide, narrowing to 6 feet wide in areas with left turn lanes. The median would disallow left-turn
ingress and egress at several locations, reducing access to the affected properties. All roadway
widening would occur on the west side, to avoid the wetlands present along the east side of the
roadway, as well as the newly constructed multi-use path. Proposed access modifications are shown
on Drawing No. 4 in Appendix A, and include:
•
•

•
•
•

Extensive driveway and internal circulation modifications within the supermarket parking lot.
A reconfigured driveway, with additional storage length and improved channelization,
servicing the post office and the adjacent office building. A new curb cut on University
Drive, allowing right-turn egress only and designed to accommodate tractor trailers, would
also be constructed at the post office.
A new curb cut on University Drive for the office building’s secondary parking lot.
Replacement of the existing shared access driveway between the small shopping plaza and
the office / tavern building with two separate driveways. (Space limitations preclude the
continuation of the shared access arrangement.)
Two new curb cuts on University Drive to provide access to areas of future development.
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The estimated construction cost of the actions proposed under this improvement scenario is
$1,320,000. This amount does not include right-of-way or utility relocation costs.
General advantages and disadvantages associated with the construction of a raised median are
provided below:
Advantages
• The raised median will improve safety and mobility by directing left turns to designated turn
lanes.
• The boulevard design is aesthetically pleasing and would aid traffic calming.
• The median could serve as a pedestrian refuge for people crossing University Drive.
Disadvantages
• The raised median will reduce access to adjacent businesses.
• The design encourages mobility rather than access. Additional through traffic may be
attracted to the corridor as a result.
• The raised median reduces the operational flexibility for emergency vehicles.
• Additional maintenance would be required if landscaping is provided in the median.
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3.4

Evaluation Matrix
Improvement Scenario
#1

Improvement Scenario
#2

Improvement Scenario
#3

Off-Roadway Improvements
Only

Elimination of Service Road
and Construction of a
Continuous Two-Way Left
Turn Lane

Elimination of Service Road
and Conversion of University
Drive to a Two-Lane
Boulevard

$400,000

$1,020,000

$1,320,000

8

8

8

Capital cost
Issues Affecting Abutting Properties
Number of parcels
affected
Net number of parking
spaces lost

58
(50 spaces at supermarket, 8
spaces at office building)

50
(at supermarket)

60
(50 spaces at supermarket, 10
spaces at office/tavern bldg)

Access to abutting
properties

Slight improvement

Slight improvement

Slightly worse

(some properties would now have
direct access from University
Drive)

(some properties would now have
direct access from University
Drive)

(left turn ingress and egress
would be disallowed at some
properties)

Slight improvement

Slight improvement

Slightly worse

Emergency access

(some properties would now have
direct access from University
Drive)

(some properties would now have
direct access from University
Drive)

(left turn ingress and egress
would be disallowed at some
properties)

Motorist safety (in driveways and parking lots)

Significant improvement

Significant improvement

Significant improvement

(better channelization, number of
conflict points reduced)

(better channelization, number of
conflict points reduced)

(better channelization, number of
conflict points reduced)

Significant improvement

Significant improvement

(due to separation of turning
vehicles and through traffic, and
driveway improvements; offset
somewhat due to three additional
curb cuts)

(due to separation of turning
vehicles and through traffic, and
driveway improvements; offset
somewhat due to three additional
curb cuts)

Safety and Congestion Issues along University Drive
Congestion reduction
along University Drive

Slight improvement
(due to driveway improvements;
offset somewhat due to three
additional curb cuts)

Slight improvement
Motorist safety
(along University Drive)

Pedestrian safety

Slight improvement
(due to driveway improvements)

Slightly worse
(due to add’l driveway
crossings.)

(due to separation of turning
vehicles and through traffic, and
driveway improvements. Not as
safe as #3 because of the increased number of conflicting
traffic movements in the two-way
left turn lane.)

Significantly worse
(due to add’l driveway crossings
and additional pavement/
increased crossing width)

Significant improvement
(due to separation of turning
vehicles and through traffic, and
driveway improvements. Planted
median would also “calm”
traffic.)

Slightly worse
(due to add’l driveway crossings.
Safer than #2 because raised
island provides refuge for pedestrians crossing University Drive.)

Other Issues
Aesthetics

Negligible difference

Maintenance
Requirements

Negligible difference

Dufresne-Henry

Slightly worse
(additional pavement area)

Slight increase
(additional pavement area)

Significant improvement
(planted median would enhance
appearance of corridor and aid
traffic calming.)

Significant increase
(planted median would require
frequent maintenance)
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Section Four
University Drive / Amity Street Intersection Analysis
The Town of Amherst has expressed that delay and queue lengths may be excessive at this
intersection. This analysis models the existing condition based on the counts collected, and attempts
to identify what geometric or operational elements are causing these problems, as well as identify
other problems not readily apparent. Possible improvements to the intersection were also modeled
and measures of effectiveness were compared. Performance modeling was done using computer
software, HCS2000, release 4.1d.
4.1

Background and Assumptions

This four-way intersection is currently signalized and has one-lane approaches on all legs. Lanes are
11 feet wide, with one foot shoulders. There is a bike path / pedestrian crossing on the east approach
and pedestrian crossings on the north and south approaches. The signal phasing has concurrent
pedestrian phases on three legs and an “advance green” on the east approach. The signal is actuated
by the presence of vehicles on all approaches, but is not coordinated with other nearby signals.
Actual signal cycle length, timing, or phasing is unknown, except for the parameters presented
above, but is assumed to be near optimal given existing constraints.
Traffic turning movement volumes and pedestrian counts were collected in the peak morning and
afternoon hours on December 2, 2003 by the Town of Amherst.
The traffic volumes were analyzed by Dufresne-Henry for the peak hour and adjusted for season. A
growth factor of 1% per year was used to project these volumes to 2004 and 2014, based on historical
growth on Amity Street and Massachusetts Avenue.
4.2

Analysis Results

A review of the collected volumes show that afternoon traffic exceeded morning traffic for each
turning movement, in nearly all cases. Therefore, the analysis focused on the PM peak hour, as a
worst case. Turning movement diagrams can be found in Appendix B.
The model results for the existing condition show acceptable average delay and corresponding levels
of service (LOS). However, these traffic volumes are approaching certain limits of capacity, and
may be over capacity at certain peak times of the season or year. Specifically, the volume/capacity
ratios are near, or over 0.85, the level which indicates the approach is nearing saturation. See Table 1
on the following page.
As an alternative to the existing geometry, a dedicated left turn lane on the east approach was
modeled, with the performance results shown in Table 2. Signal phasing for this model is similar to
existing, however a new signal head for this additional lane would be required.
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Table 1:
Intersection Performance – 2004 PM Peak Hour
Existing Geometry
Intersection
Approach
West
East
South
North
Overall

Average Delay
(seconds)
37.1
36.3
24.6
21.9
28.9

LOS
D
D
C
C
C

Average
Queue (cars)
5.6
8.3
9.0
9.5

Volume/Capacity
0.82
0.92
0.82
0.79

Table 2:
Intersection Performance – 2004 PM Peak Hour
Add a Dedicated Left Turn Lane on the East Approach
Intersection
Approach
West
East-thru/right
East-left
South
North
Overall

Average Delay
(seconds)
30.9
16.6
23.6
14.3
14.0
18.2

LOS
C
B
C
B
B
B

Average
Queue (cars)
5.8
3.4
4.5
7.9
8.6

Volume/Capacity
0.72
0.69
0.43
0.64
0.63

These results show a significant reduction in delay, volume/capacity, as well as queue lengths on all
approaches. This improvement is due to the shorter time required to clear the traffic on the east
approach with an additional lane, and eliminating the inefficiency of lefts and throughs sharing a lane
in the existing “advance green” situation. This additional time is then used by the other approaches,
thus the entire intersection benefits.
A second alternative was developed that attempts to address the high number of right turns from the
south approach. The performance results for this alternative showed little if any overall benefit, but
a modest improvement in delay and queues on the south approach. Refer to Table 3 on the next
page. The key element which explains this is that the volume on the north approach is higher (and
thus more critical). Since the south approach shares this phase of the signal, no overall benefit is
achieved.
To ensure that the alternative geometry (adding a dedicated left turn lane on the east approach) will
perform well in the future, the projected 2014 PM traffic volumes were entered in the analysis with
only minor reductions in performance and no change in level of service.
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Table 3:
Intersection Performance – 2004 PM Peak Hour
Add a Dedicated Left Turn Lane on the East Approach and a Right Turn Lane on the South
Approach
Intersection
Approach
West
East-thru/right
East-left
South-thru/left
South-right
North
Overall

4.3

Average Delay
(seconds)
28.9
16.2
26.0
14.2
11.6
18.5
19.5

LOS
C
B
C
B
B
B
B

Average
Queue (cars)
5.4
4.3
3.2
5.6
1.2
9.4

Volume/Capacity
0.68
0.40
0.68
0.53
0.14
0.70

Recommendation

Given the analysis results detailed above, it appears that adding a dedicated left turn lane on the east
approach, with the appropriate signal modifications, would be a cost effective solution to address the
excessive delays and queue lengths that are experienced at this intersection. This solution would
allow the signalized intersection to perform adequately in the foreseeable future. Queuing capacity
for this dedicated lane should be six to eight cars (150-200 ft.). Amity Street would have to be
widened east of the intersection to accommodate this lane, the approach taper, and through-lane shift.
Some widening would also have to take place on the west approach to accommodate an appropriate
lane shift to line up the existing lanes with the modified east approach configuration.
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