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Executive Summary
The 6824 University Avenue Development TIA evaluates the traffic impacts of a proposed
residential apartment building on the study area roadway network. The proposed building will be
located mid-block on the north side of University Drive between Park Street and Mayflower Drive.
The study area is generally bounded by University Avenue, Park Street to the west, and Mayflower
Drive to the east. This study estimates trips for the proposed development, which is expected to be
developed in Year 2019, and distributes it onto the adjacent roadway network. This study analyzes
three traffic conditions: existing conditions, Year 2019 conditions without site-generated traffic,
and Year 2019 conditions with site-generated traffic. Traffic impacts at adjacent intersections
surrounding the site were evaluated, and recommendations were proposed to improve the roadway
system to support both future growth and site-generated traffic in the study area.
The 6824 University Avenue Development TIA was conducted in accordance and in a manner
consistent with Middleton’s Traffic Impact Analysis Guidelines (March 2005). This report
documents the methodologies, impact assessment, and recommended mitigation strategies to
facilitate acceptable traffic Levels of Service (LOS) at key intersections in the analysis area.
Traffic operations analysis performed for this project indicate that side street operational
deficiencies currently exist at the University Avenue and Park Street intersection without the
proposed 6824 University Avenue Development traffic added to the study corridor. These
deficiencies will continue to worsen in the future due to background traffic growth regardless of
the addition of site traffic from the proposed site.
The addition of site traffic from the proposed development does not have a significant impact on
the overall roadway network performance. Due to the low projected volumes from the site and the
high existing volumes on the corridor, the impact is negligible.
Site access to two proposed access drives should provide right-in, right-out access due to existing
geometrics (an existing raised median along University Avenue), mobility concerns (access drives
located less than 400 feet from the signalized Park Street intersection), and safety concerns
(unconventional left-turns necessary to enter and exit the site). “No Left Turn” signs facing the
site access drives and a “No Left Turn / no U-turn” sign (MUTCD R3-18) facing eastbound
University Avenue should be installed to promote these turn restrictions. Circulation within the
eastern surface parking lot would be improved by converting a parking space next to the proposed
turnaround area into a larger turnaround area. This would provide more space for vehicles to
properly make a Y-turn to turnaround in the parking lot.
Site traffic wanting to travel eastbound on University Avenue will not adversely impact operations
along local streets such as Franklin Avenue or Elmwood Avenue due to the small amount of peakhour trips generated by this development (maximum of 13 outbound trips, or one trip every 4.5
minutes) as well as several parallel routes available for these trips to distribute the traffic load.
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1.0 Introduction
1.1 Study Purpose
This report documents the results of a traffic impact analysis (TIA) for a proposed development
containing 39 residential apartments located mid-block on the north side of University Avenue
between Park Street and Mayflower Drive in Middleton, Wisconsin. The purpose of this TIA is to
identify transportation system impacts due to site development traffic. Transportation system
modification recommendations were made to accommodate traffic increases related to the proposed
site as well as anticipated background growth in the vicinity of the site.

1.2 Study Area
Per City of Middleton TIA guidelines and City of Middleton staff recommendations, the TIA study
area includes an analysis of the following three intersections:
•
•
•

University Avenue and Park Street
University Avenue and South Mayflower Drive
University Avenue and North Mayflower Drive

In addition, a review of two existing access drives was conducted to determine if traffic currently
enters and exits the site. The general study area limits are illustrated in Figure 1.1.

1.3 Study Approach
This study was completed utilizing methodologies consistent with Middleton’s Traffic Impact
Analysis Guidelines (March 2005). A preliminary estimate of peak hour trips was determined to be
40-60 trips for the proposed site. As guidelines state, small developments are those with less than
100 peak hour trips; therefore, standards for a “small development” were followed. Consistent with
the Middleton TIA guidelines, this study also utilizes industry accepted publications such as the
Institute of Transportation Engineers (ITE) Trip Generation Manual.
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2.0 Proposed Development
2.1 Land Use Type and Size
The proposed development will consist of 39 residential apartments. A site plan of the proposed
site is illustrated in Figure 2.1. The following describes the proposed development that is
anticipated in the study area:
6824 University Avenue Site
The 6824 University Avenue development will be located mid-block on the north side of University
Avenue between Park Street and Mayflower Drive. The site is currently occupied by one residential
house, a detached garage for the residence, and a vacant parking lot. This house is currently being
utilized as a corporate office. Two access drives from University Avenue are currently provided to
the site. The proposed site will relocate the two access drives to locations approximately 300 feet
and 360 feet east of Park Street. The westernmost access drive would be used by residents of the
site to access underground parking while the easternmost access drive would be used by visitors to
the site.
One of the key components of a TIA is the estimation of the number of trips that are expected to
be generated by new or changed land use activities on the site. Trips generated by developments
composed of a single land use can be estimated using the Institute of Transportation Engineers’
(ITE’s) Trip Generation, 10th Edition. Trips generated by land uses for the proposed development
were projected using the ITE methods.
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Figure 2.1: Proposed Development

Source: Vierbicher

Date: April, 2018
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3.0 Existing Area Conditions
3.1 Roadway Transportation System
Descriptions of major area roadways within the study area are summarized below while roadway
and intersection characteristics are illustrated in Figure 3.1.

University Avenue
University Avenue is a four-lane, east-west principal arterial roadway and is the primary east-west
facility in Middleton. At its signalized intersection with Park Street, University Avenue provides
an exclusive left turn lane, a through lane, and a shared through/right-turn lane on both approaches.
A 5-lane cross-section with a two-way, left-turn lane (TWLTL) is provided approximately 380 feet
east of Park Street. At its unsignalized intersection with South Mayflower Drive, a westbound leftturn lane is provided via the TWLTL. At its unsignalized intersection with North Mayflower Drive,
the TWLTL ends to provide a pedestrian refuge island; therefore, no eastbound exclusive left-turn
lane is provided at this location. On-street parking is restricted along University Avenue and the
roadway has a posted speed limit of 30 mph.

Park Street
Park Street is a two-lane north-south roadway classified as a minor arterial roadway south of
University Avenue and classified as a local roadway to the north of University Avenue. At its
signalized intersection with University Avenue, the south leg of the intersection provides a shared
through/left-turn lane and an exclusive right-turn lane while the north leg provides an exclusive
left-turn lane and a shared through/right-turn lane. A dedicated bike lane is provided along
northbound Park Street on the north leg of the intersection (i.e. leading away from the University
Avenue / Park Street intersection). On-street parking is prohibited along Park Street near
University Avenue and the roadway has a posted speed limit of 25 mph.

Mayflower Drive
Mayflower Drive is a two-lane, north-south local street that connects residential neighborhoods to
University Avenue. Mayflower Drive has an offset intersection with University Avenue with the
south leg intersecting University Avenue approximately 170 feet west of the north leg. At the
unsignalized intersection with University Avenue, both legs of Mayflower Drive do not provide
exclusive turn lanes and all movements from Mayflower Drive are under stop-sign control. Onstreet parking is permitted along both sides of Mayflower Drive. While no posted speed limits are
provided along Mayflower Drive, the roadway has a speed limit of 25 mph per Wisconsin State
Statute 346.57, Speed restrictions.
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Figure 3.1

3.2 Area Land Uses
Land proposed to become the proposed residential apartment building is currently comprised of a
residential home, however the existing residential building is used not as a place of residence but
as a corporate office instead. Several land uses are adjacent to the proposed multi-use building site
include Juno Wellness Massage and Acupuncture located to the west, Greene-Niesen Insurance
Agency located to the east, and Willy Street Co-op located across the street to the south.

3.3 Data Collection Plan
SRF’s data collection efforts focused on gathering and organizing a variety of information related
to the study area. A field review of the study area was performed to gather intersection and roadway
geometrics, and surrounding land uses. Traffic signal phasing and timing information for
signalized intersections within the study area was provided by the City of Middleton. Intersection
turning movement counts were gathered to understand traffic operations during peak traffic periods
within the study area.
All intersections located within the study area were identified during the project scoping process.
Analyzed intersections are located near the development site or would be directly affected by
development traffic in the area. Discussions with City of Middleton staff determined that
intersection data collection would be conducted at three intersections and two existing access
drives. The intersections selected for data collection are listed below.
•
•
•
•
•

University Avenue and Park Street
University Avenue and Existing site access drive (west)
University Avenue and Existing site access drive (east)
University Avenue and South Mayflower Drive
University Avenue and North Mayflower Drive

Key study area roadways and intersection locations are shown in Figure 3.1.

Peak Hour Turning Movement Counts
Weekday morning (7:00 to 8:30 a.m.) and weekday afternoon (4:15 to 5:45 p.m.) turning movement
counts were collected in March 2018 while classes were in session at area schools. The counts
were collected using video-based data collection technology. Specifically, a video camera was
mounted on a pole to capture traffic operations at each intersection. The recorded video data were
reviewed and quantified into traffic counts.
It was determined that the morning peak hour of the study area occurs from 7:30 to 8:30 a.m. and
the evening peak hour occurs from 4:30 to 5:30 p.m. Peak hour turning movement volumes are
displayed in Figure 3.2 while intersection turning movement count summaries for each intersection
are provided in Appendix A. It should be noted that since the traffic counts were collected on
different days, volume balancing between intersections was required to account for some daily
variable changes in traffic.
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3.4 Site Access
The proposed residential development will construct access to University Avenue through two
access drives. The western drive will be located approximately at the same location as the driveway
for the existing Juno Wellness LLC Massage and Acupuncture building; approximately 260 feet
east of Park Street. The eastern driveway will be located approximately 100 feet east of the western
driveway.

Internal Site Circulation
Internal site circulation for the site is proposed to consist of two two-way access drives: the
westernmost access drive provides access to surface parking spaces and a parking ramp for
residents, while the easternmost access drive provides access to surface parking spaces in front of
the building. A total of 64 parking spaces will be provided onsite: 59 parking ramp spaces, and 5
surface parking lot spaces. Please refer to Figure 2.1 for additional access drive and parking space
details.
Based on the site design illustrated in Figure 2.1, the easternmost parking lot does not promote
efficient circulation for vehicles entering and exiting this parking area. The lack of a parking aisle
“hammerhead” or “stub” at the end of the parking aisle limits the ability of vehicles to turn around
within the parking lot. Under this site design, a vehicle would either use an empty parking space
or the delineated area at the end of the surface parking spaces to perform a Y-turn maneuver, or
back-out into University Avenue. Either scenarios would be expected to create significant
circulation and safety concerns, especially when all surface parking spaces are occupied. One
potential solution to this condition would be to expand the area at the northeast corner of the surface
lot to be painted with diagonal lines approximately 18’ wide, instead of only 9’ wide as currently
shown; it is likely that this amount of space would allow for a vehicle to perform an adequate Yturn movement to turn around. Modifying the pavement markings to create additional turnaround
space would result in a surface lot of only 4 stalls, including one accessible stall.
The westernmost access drive is proposed to have right-in, right-out access due to the existing
raised median along University Avenue. The raised median transitions into a two-way, left-turn
lane (TWLTL) at the easternmost access drive (see Figure 2.1). A more detailed review of this
easterly access drive was conducted to determine the amount of access recommended to and from
this drive based on existing geometrics, mobility, and safety considerations. This analysis is
provided below:
Existing Geometrics: the existing raised median along University Avenue ends at a point
approximately halfway across the proposed access drive. Passenger vehicle turning
templates were applied to this location to evaluate the feasibility of left-turns in and out of
this access drive. The results indicate that passenger vehicle can make left-turns both in
and out of the parking lot however, the movements are not conventional. Figure 3.3 depicts
two opposing left-turns following a traditional turning pattern and the conflicts that are
present if such a scenario were to occur. Figure 3.4 shows the type of movements that
would be required for opposing left-turns to safely occur at this location. As can be seen in
the figure, vehicles would be required to follow two pivot points to safely cross at the same
time. This movement is not a natural movement and would require driver’s utmost attention
to avoid collision. Lastly, left-turns into the driveway were reviewed as shown in Figure
3.5. Here it can be seen that left-turning vehicles would have to perform a slight U-turn
maneuver around the median to enter the driveway.

6824 UNIVERSITY AVENUE DEVELOPMENT TIA
SRF Consulting Group, Inc.

9

Figure 3.3: Anticipated Left-turn Maneuver at Easternmost Driveway1

1

Figures depicts left turns out of the proposed apartments easterly driveway concurrent with a left turn out of
Parkwood Plaza on the south side of university Ave. Note the wide conflict zone from overlap of the vehicle paths.
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Figure 3.4: Safe Left-Turn Maneuver at Easternmost Driveway2

2

Figure depicts left turn out of the proposed apartments easterly driveway concurrent with left turning vehicles out of
Parkwood Plaza on the southside of University Ave. Note the atypical turning maneuvers needed by each driver to
avoid conflict between the vehicle paths. Also, note that the driver turning left out of Parkwood Plaza would not have
space to position their vehicle in the two-way left turn lane as part of a two stage maneuver.
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Figure 3.5: Left-turn Maneuver into Easternmost Driveway3

3

Figure depicts left turn from eastbound University Avenue into the proposed easterly site driveway. Note that the
driver would not be able to position their vehicle into the two-way left turn lane to wait for a gap in westbound traffic.
The left turn would be made from the inside eastbound lane of University Avenue.
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Traffic Mobility: eastbound, left-turning vehicles into the access drive must store in the
inside through lane of University Avenue to do so. This condition converts the inside lane
of University Avenue into a shared through / left-turn lane, forcing eastbound through
movement along University Avenue to either wait for the left-turning vehicle to exit the
inside lane or move over to the outside lane and continue their travel. This, in turn, reduces
the mobility of the major roadway (eastbound University Avenue, in this case). The
proximity of this access drive to the signalized Park Street intersection (approximately 360
feet) may create mobility issues along University Avenue that could affect the Park Street
intersection.
Traffic Safety: in addition to the mobility issues previously discussed, the shared left-turn
condition increases the probability of rear-end crashes as motorists – especially motorists
leaving a signalized intersection – are not expecting a vehicle to stop and wait in a travel
lane to complete their left-turn movement. In addition, left turns from this parking lot may
conflict with left-turning vehicles from Willy Street Co-Op access drive. Because these
two access drives are proposed to be negatively offset, left-turning vehicles from each drive
may conflict with each other.

When considering existing geometrics, traffic mobility, and traffic safety, the easternmost access
drive should be designed for right-in, right-out access to minimize vehicular conflict and congestion
along University Avenue. A “No left turn” sign should be installed for vehicles exiting the drive
and a “No left turn / no U-turn” sign (MUTCD R3-18) should be installed for eastbound traffic at
the end of the raised median to prohibit eastbound motorists from performing this traffic movement
to enter the proposed site. Drivers exiting the site’s easterly driveway with the intention of traveling
eastbound on University Avenue will likely use Park Street to Elmwood Avenue or Franklin Street
for travel back to University Avenue (this condition will be discussed later in Chapter 6 of this
report).
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4.0 Development Traffic
4.1 Site Traffic
Trip Generation
The number of trips the proposed site traffic will produce was based on the trip generation rates
from the Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition. This
source assisted in the development of weekday morning peak hour, weekday afternoon peak hour,
and daily trip generation estimates for the proposed development. The site information was then
used to project peak-hour and daily trips to and from each site via ITE Trip Generation Manual
trip generation rates.
Table 4.1 summarizes trip generation estimates for the proposed 6824 University Avenue site. The
table displays trip projections for the weekday morning and afternoon peak periods, which coincide
with the peak hours of the adjacent roadways, and daily estimates.
Table 4.1 Trip Generation Estimate Summary

Land Use
Residential
Apartments

ITE Code
220

Size
39 units

Total New Trips to the Area

Weekday
AM Peak

Weekday
PM Peak

In

Out

In

Out

Daily
Two-way
Trips

4

14

14

8

285

4

14

14

8

285

4.2 Trip Distribution / Assignment
Trip distribution patterns for the proposed site were developed using approximate ratios of the
current traffic flow. The resultant trip distribution patterns used for this study are shown in Figure
4.1. Trip assignment is the determination of the amount of traffic that will use each access point
and route to reach the site. Trip distribution determines where trips desire to go and the assignment
places those trips on the roadway network to reach the desired destination. Trip assignments for
site-generated traffic from the proposed site were made based on trip distribution patterns that were
previously noted.
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5.0 Future Traffic
5.1 Future Traffic
Background traffic is non-study area or regional trips that travel through the study area to reach
their destination. While their trip origin or destination is not within the study area, they contribute
to the typical increase of traffic over time. It is assumed that the proposed 6824 University Avenue
site will be ready for occupancy by the end of Year 2019. Therefore, to account for future trips
that would travel through the study area, an average annual growth rate of one percent was added
to develop background traffic volumes for the analysis horizon year.
Figure 5.1 illustrates Year 2019 traffic conditions without site-generated traffic (existing-year
traffic + background growth) while Figure 5.2 illustrates Year 2019 traffic conditions with sitegenerated traffic (existing-year traffic + site traffic + background growth) for the study area.
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6.0 Traffic Operations Analysis
(Without Site Traffic)
To determine how traffic operates under current and future conditions, an operational analysis was
conducted for intersections identified in Section 3.3 using methodologies published in the Highway
Capacity Manual (HCM). The HCM module in the traffic operations software package, Synchro,
was used to document the results of the traffic operations analysis. Operational analysis results
identify a Level of Service (LOS), which is intended to depict the quality of traffic flow through an
intersection. Signalized and unsignalized intersections are given a ranking from LOS A through
LOS F as a function of the average control delay as presented in Table 6.1 for signalized
intersections and Table 6.2 for unsignalized and roundabout intersections.
Table 6.1 Level of Service (LOS) Criteria, Signalized Intersections
LOS
Designation

Average Control
Delay/Vehicle
(seconds)

Description

A

≤ 10.0

Very low vehicle delays, free flow, signal progression extremely favorable, most
vehicles arrive during given signal phase.

B

10.1 to 20.0

Good signal progression, more vehicles stop and experience higher delays than
for LOS A.

C

20.1 to 35.0

Stable flow, fair signal progression, significant number of vehicles stop at
signals.

D

35.1 to 55.0

Congestion noticeable, longer delays and unfavorable signal progression, many
vehicles stop at signals.

E

55.1 to 80.0

Limit of acceptable delay, unstable flow, poor signal progression, traffic near
roadway capacity, frequent cycle failures.

F

> 80.0

Unacceptable delays, extremely unstable flow and congestion, traffic exceeds
roadway capacity, stop-and-go conditions

Table 6.2: Level of Service (LOS) Criteria, Unsignalized Intersections
LOS
Designation

Average Control
Delay/Vehicle
(seconds)

A

≤ 10.0

B

10.1 to 15.0

Same as LOS A

C

15.1 to 25.0

Moderate delays at intersections with satisfactory to good traffic flow. Light
congestion; infrequent backups on critical approaches.

D

25.1 to 35.0

Increased probability of delays along every approach. Significant congestion on
critical approaches, but intersection functional. No standing long lines formed.

E

35.1 to 50.0

Heavy traffic flow condition. Heavy delays probable. No available gaps for
cross-street traffic or main street turning traffic. Limited stable traffic flow.

F

> 50.0

Description
No delays at intersections with continuous flow of traffic. Uncongested
operations: high frequency of long gaps available for all left and right turning
traffic. No observable queues.

Unstable traffic flow. Heavy congestion. Traffic moves in forced flow condition.
Average delays greater than one minute highly probable. Total breakdown.

SOURCE: Highway Capacity Manual, HCM2010, Transportation Research Board, 2010.
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Based on City of Middleton TIA Guidelines, LOS A through C is considered acceptable.
According to the TIA Guidelines, the city’s goal is to have its transportation system operate at a
minimum LOS of C. However, for principal arterial corridors such as University Avenue, it may
not be cost-effective to maintain LOS C (e.g. right of way constraints and impacts to improve the
roadway). Therefore, the City TIA guidelines state that while the desirable LOS along principal
arterials is LOS C, the minimum acceptable LOS for these roadway types is LOS D. The TIA
guidelines acknowledge that intersections may currently, or in the future operate below LOS D
even without development traffic. Under this condition, TIA guidelines state that a proposed
development is responsible for maintaining the LOS that currently exists at an intersection.
For the intersection operations analysis, all key intersections in the study area were evaluated to
determine which intersections may not operate at LOS A, B or C. In addition, a more detailed
analysis of the intersections was conducted to identify and address individual turning movements
(greater than 50 vehicles per hour) that are operating at LOS D, E, or F. It is important to note that
some intersections may currently have individual turning movements that operate at LOS D, E or
F. However, these movements may have relatively low volumes (less than 50 vehicles per hour)
and cost-effective improvements may not exist to improve their LOS.
For side-street stop controlled intersections, the majority of the intersection delay is attributed to
the side-street approaches, since traffic on the mainline is not required to stop. It is typical of
intersections with higher mainline traffic volumes to experience heavier levels of delay on the sidestreet approaches, but operate at an acceptable overall intersection level of service during the peak
hour periods. However, as the side-street delay increases, motorists tend to accept smaller gaps
and/or take greater risks in their attempt to enter the mainline traffic stream which could eventually
lead to safety problems. In this case, increasing incidents of crashes could require intersection
modifications even though overall operational analyses indicate LOS values D or above.
In addition, the inclusion of site-generated traffic may lead to small increases in vehicle delay,
triggering a change in the level of service range from LOS C to D. The actual increase in delay
may only be a few seconds, which would be insignificant in terms of driver perception. In those
cases, mitigating improvements may not be necessary.

6.1 Existing Conditions
To determine how traffic currently operates in the study area, an operational analysis was conducted
for the weekday morning and afternoon peak hours at the key intersections. Existing geometrics,
traffic controls, and peak hour traffic volumes for the key intersections are shown in Figures 3.1
and 3.2. Level of service and queueing results for each turning movement at the analyzed
intersections are shown in Table 6.3 for the weekday AM peak hour and Table 6.4 for the weekday
PM peak hour. The traffic operations output files are located in Appendix B.
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Table 6.3 Traffic Operations Analysis, Existing Conditions, Weekday AM Peak Hour

Table 6.4 Traffic Operations Analysis, Existing Conditions, Weekday PM Peak Hour
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From Table 6.3 and Table 6.4, overall intersection traffic operations within the study area are
performing at LOS C or better during both the morning and evening peak hours. There are only
two movements experiencing LOS D during the peak periods, at the intersection of University
Avenue and Park Street. These delays are present along the side-street (Park Street) due to the
majority of traffic signal green time allotted to University Avenue traffic movements. Delays
experienced in the northbound through/left-turn lane (35.1 seconds during the weekday morning
peak hour) are just outside the LOS C/D threshold of 35 seconds. Southbound left-turn delays are
also LOS D, but do not create significant queues during these time periods (maximum of 90 feet).

6.2 Year 2019 Conditions
As the existing roadway system does not fully accommodate the existing traffic, it is expected that
the 2019 traffic will likely experience some service issues as well. 2019 traffic volumes were
created using an assumed traffic increase of 1% per year. Level of service (LOS) and queuing
results for the Year 2019 no build (no site traffic) conditions analysis are shown in Table 6.5
(weekday morning peak hour) and Table 6.6 (weekday afternoon peak hour). Traffic operations
output files for Year 2019 no build conditions are presented in Appendix C.
Table 6.5 Traffic Operations Analysis, Year 2019 Conditions, No Site Traffic, Weekday
AM Peak Hour

Table 6.6 Traffic Operations Analysis, Year 2019 Conditions, No Site Traffic, Weekday
PM Peak Hour
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From Table 6.5 and Table 6.6, the overall intersection traffic operations throughout the study area
are consistent with the existing year analysis. Operations along Park Street will continue to operate
at LOS D, but increase by less than one second of delay. The delays for the minor movements are
expected to continue as traffic along University Avenue continues to grow.
Improvement Analysis for 2019 conditions
Improvement analysis for the University Avenue and Park Street intersection is constrained by two
factors: available right-of way, and signal coordination along University Avenue. Because of these
constraints, the following improvement alternatives were reviewed:
(1) Adjustment of maximum green time for each phase
(2) Re-stripe lane designations for northbound approach to an exclusive left-turn lane and
a shared through/right-turn lane
(3) Adjustment of lane designation for northbound approach (see above) and adding a
protected left-turn phase for the northbound approach
(4) Adjustment of traffic signal cycle length
The adjustment of the green time for each phase (alternative 1) did not reduce the delay for the
minor movements during both morning and afternoon peak periods. Re-striping the northbound
lane designation to an exclusive left-turn lane with a shared through / right-turn lane (alternative 2)
improved operations during the morning peak hour. However, the afternoon peak hour did not
receive as much of a benefit. Delay for the southbound approach improves; however, northbound
operations declines using this new lane configuration as the northbound left-turning volume
continues to have issues finding gaps against the southbound through volume. The increased delay
for this alternative, though, is not considered to be significant and is offset due to the benefit gained
during the morning peak hour. Adding a protected left-turn phase for the northbound and
southbound approach (alternative 3) created poorer traffic operations for the northbound and
southbound approaches than using permitted phasing only as it removed green time from the
remaining Park Street turning movements.
It was determined that the adjustment of the cycle length at this intersection from 90 seconds to 60
seconds (alternative 4) did significantly improve traffic operations during peak traffic periods.
However, this traffic signal is coordinated with other intersections along University Avenue, so
operations at these other locations would need to be evaluated to ensure efficient traffic operations
at those intersections along the corridor. Alternative 4 was identified and recommended in a
previous TIA study. Table 6.7 and Table 6.8 illustrates the results of adjusting the traffic signal
cycle length at the University Avenue and Park Street intersection.

6824 UNIVERSITY AVENUE DEVELOPMENT TIA
SRF Consulting Group, Inc.

23

Table 6.7 Traffic Operations Analysis, Year 2019 Conditions, No Site Traffic, Weekday
AM Peak Hour - Improved

Table 6.8 Traffic Operations Analysis, Year 2019 Conditions, No Site Traffic, Weekday
PM Peak Hour - Improved
Weekday Evening Peak - 2019 No Build Improved with 60 Sec Cycle Length
Intersection

Overall
Delay (s)
LOS

University Avenue and Park Street

15.5

B

University Avenue and Mayflower Drive (South)

0.4

A

University Avenue and Mayflower Drive (North)

0.7

A
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By Approach
Delay (s)
LOS
V/C Ratio
95% Queue (ft)
Delay (s)
LOS
V/C Ratio
95% Queue (ft)
Delay (s)
LOS
V/C Ratio
95% Queue (ft)
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Eastbound
LT
TH
RT
10.7 20.3 20.2
B
C
C
0.04 0.71 0.71
10
330 335
0.0
0.0
A
A
0
0.00
0
0
12.4 0.8
B
A
0.05
0
5
0

Westbound
LT
TH
RT
15.4 8.4
8.1
B
A
A
0.66 0.45 0.45
115 205 215
11.3 0.0
B
A
0.03
0
5
0
0.0
0.0
A
A
0
0.00
0
0

Northbound
LT
TH
RT
22.1
22.1
C
C
0.56
0.22
175
70
21.3
C
0.14
15

Southbound
LT
TH
RT
17.6
26.4
C
B
0.25
0.13
20
75

21.7
C
0.09
10

7.0 Traffic Operations Analysis
(With Site Traffic)
From Section 6.0, traffic operations analysis was performed along the existing transportation
network for existing-year (Year 2018) and Year 2019 without site traffic conditions to understand
how the surrounding roadways will accommodate existing and projected traffic volumes. Analysis
indicated that motorists along the minor movements at University Avenue and Park Street, and will
continue to, experience delays equating to LOS D during peak periods due to the existing signal
timings favoring University Avenue traffic movements.
To determine traffic impacts to the study area due to the proposed residential building, site traffic
was added to the Year 2019 existing geometry roadway network. This methodology was performed
so that an appropriate evaluation of site traffic impacts could be determined. The following analysis
investigates additional impacts generated by site traffic from the proposed apartment building.
Level of service results of Year 2019 conditions with site traffic is shown in Table 7.1 for the
weekday morning peak hour while Table 7.2 illustrates traffic operations for the weekday afternoon
peak hour. Traffic operations files for Year 2019 conditions with site traffic are presented in
Appendix E.

Table 7.1 Traffic Operations Analysis, Year 2019 Existing Geometric Conditions with
Site Traffic, Weekday Morning Peak Hour
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Table 7.2 Traffic Operations Analysis, Year 2019 Existing Geometric Conditions with
Site Traffic, Weekday Afternoon Peak Hour

Based on the results of Year 2019 conditions with site traffic, the addition of the proposed
residential site traffic does not significantly impact the operations already present throughout the
study area. Previously discussed recommendations for the Year 2019 conditions without site traffic
continue to provide adequate operations along the corridor with the addition of the site traffic. This
can be seen in Tables 7.3 and 7.4. A more detailed summary of this can be found in Appendix F.
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Table 7.3 Traffic Operations Analysis, Year 2019 with Site Traffic, Weekday Morning
Peak Hour - Improved
Weekday Morning Peak - 2018 Condition Improved Analysis
Intersection

Overall
Delay (s)
LOS

University Avenue and Park Street

15.6

B

University Avenue and Mayflower Drive (South)

0.2

A

University Avenue and Mayflower Drive (North)

0.5

A

By Approach
Delay (s)
LOS
V/C Ratio
95% Queue (ft)
Delay (s)
LOS
V/C Ratio
95% Queue (ft)
Delay (s)
LOS
V/C Ratio
95% Queue (ft)

Eastbound
LT
TH
RT
11.6 20.4 20.4
B
C
C
0.01 0.66 0.66
5
285 290
0.0
0.0
A
A
0
0.00
0
0
10.2 0.1
B
A
0.01
0
0
0

Westbound
LT
TH
RT
11.6 9.2
9.1
B
A
A
0.49 0.4
0.4
80
180 190
10.6 0.0
B
A
0.02
0
5
0
0.0
0.0
A
A
0
0.00
0
0

Northbound
LT
TH
RT
20.4
11.6
B
C
0.49
0.15
150
45
18.4
C
0.05
5

Southbound
LT
TH
RT
16.2
26.1
C
B
0.29
0.31
60
95

16.1
C
0.13
10

Table 7.4 Traffic Operations Analysis, Year 2019 with Site Traffic, Weekday Afternoon
Peak Hour - Improved
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8.0 Findings and Recommendations
The following findings and recommendations for the proposed residential development are based
on site reviews of the study area, trip generation and trip assignment to the roadway network, and
intersection operations analysis for existing-year and full buildout conditions.
•

•
•

•

The site access plan, as shown in Chapter 3, shows concern for safe execution of left turns
in and out of the driveways due to the present median along University Avenue as well as
the proximity to the signalized Park Street intersection and retail driveway across the street.
To prevent unconventional turning movements in and out of the site as well as backups
along University Avenue, it is recommended that site access at both driveways provide
right in/ right out access only with additional signage indicating “No left turn” from the
driveways. Additionally, a “No U-turn / no left turn” sign (MUTCD R3-18) should be
installed in the median for eastbound University Avenue traffic to reinforce the
recommended access plan.
The site access plan shows potential issues for internal circulation at the easternmost
driveway. Converting one proposed parking space into a larger delineated turnaround area
would provide more efficient U-turns for vehicles in this parking area.
Traffic operations analysis performed and outlined in Chapter 6.0 indicate that existing
operational deficiencies occur at the intersection of University Avenue and Park Street.
Motorists from the side-street (Park Street) approaches experience longer delays to the
current traffic signal cycle length favoring University Avenue traffic movements. Possible
strategies to alleviate delay are as follows:
o Further discussions regarding the adjustment of cycle length along
University Avenue should be considered. Analysis shows that changing
the cycle length would be ideal at the intersection of University Avenue
and Park Street; however further studies should be completed to determine
if this is an appropriate cycle length for all University Avenue intersections
in coordination with Park Street. This recommendation is consistent with
previous studies that include this intersection.
Traffic operations analysis performed in Chapter 7.0 indicate that site-generated traffic
from the proposed multi-use building will not significantly impact operations within the
study area and no improvements are recommended due to the additional traffic.
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