School Sisters of Notre Dame
Development Traffic Impact Study
Village of EIm Grove, Wisconsin

e i
1"

Prepared For: Mandel Group
Prepared By: Kenneth H. Voigt, P.E.
Ayres Associates
September 23, 2020



N

©® N

Table of Contents

Section Title
Executive Summary
Introduction
Existing Street, Safety and Traffic
a. Study Street Segment
b. Traffic Patterns
c. Pedestrians
d. Traffic Safety
Mandel Group Residential Development Plan
a. Trip Generation
b. Peak Hour Traffic
Traffic Operation
a. Existing and 2023 Traffic Operation
b. Year 2023 Traffic Operation with Mandel Development Trips
¢. Year 2028 Traffic Operation
i. Year 2028 Background Traffic Growth Operation Without
Any New Development
il. Year 2028 Background Growth Traffic Operation with Mandel
Development Trips
iii. Year 2028 Traffic Growth with Mandel and Viilage Downtown
Corridor Master Plan Residential Development Trip Operation
Legion Drive Intersection Operation Improvement Analysis
Traffic Analysis for Three SSND Property Access Road Alternative
Conclusions
Recommendations

Page

[« I - N

1
10
11
13
13
16
17
20
24
25

o

28

32

39
41
46
438



Figure

1

NoOoYWU e wN

10
11
12
13
14
15

16

17

18

19
20

Table

VAR WN

0 N

List of Figures
Title
Study Segment of Watertown Plank Road
Watertown Plank Road Historic Daily Traffic Volumes
Watertown Plank Road Hourly Traffic Distribution

Watertown Plank Road 2019 Morning Peak Hour Intersection Traffic Movements

Watertown Plank Road 2019 Evening Peak Hour Intersection Traffic Movements
Planned Mandel Residential Development Site Plan

Distribution of Morning Peak Hour Trips Generated by Mandel Residential
Development Plan

Distribution of Evening Peak Hour Trips Generated by Mandel Residential
Development Plan

2023 Morning Peak Hour Traffic with Mandel Development Trips

2023 Evening Peak Hour Traffic with Mandel Development Trips

2028 Morning Peak Hour Background Traffic Without Mandel Development
2028 Evening Peak Hour Background Traffic Without Mandel Development
2028 Morning Peak Hour Traffic With Mandel Development Trips

2028 Evening Peak Hour Traffic With Mandel Development Trips

Distribution of Morning Peak Hour Trips Generated by Village Downtown Corridor

Master Plan Residential Trips

Distribution of Evening Peak Hour Trips Generated by Village Downtown Corridor

Master Plan Residential Development

21
22
25

29
30

34

35

2028 Morning Peak Hour Traffic With Mandel Development and Village Downtown

Corridor Master Plan Residential Development

2028 Evening Peak Hour Traffic With Mandel Development and Village Downtown

Corridor Master Plan Residential Development
2023 Morning Peak Hour Traffic with Three Access Road Mandel Development
2023 Evening Peak Hour Traffic with Three Access Road Mandel Development

List of Tables

Title
Pedestrians Crossing Watertown Plank Road at
Stephen Place/Blue Ridge Boulevard and Crescent Drive Intersections
Watertown Plank Road Intersection Crash History
Watertown Plank Road Collision Patterns
Mandel Residential Development Peak Hour Trip Generation
Intersection Level of Service Description
2019 and 2023 Morning and Evening Peak Hour Background Traffic Intersection
Operation
2023 Peak Hour Traffic Operation with Mandel Development Trips
2028 Peak Hour Background Traffic Operation Without Any New Development
2028 Peak Hour Traffic Operation With Mandel Development Trips

36

37
42
43

Page
10

10
11
13
16

23
27
31



10
11

12
13

14

15

Village Downtown Corridor Master Plan Residential Trip Generation 33
2028 Peak Hour Background Traffic Operation With Mandel Development and Village

Downtown Corridor Master Plan Residential Trips 38
Legion Drive Intersection Signal Timing Improvement Operation 40
2023 and 2028 Crescent Drive Peak Hour Operation Scenario Under a Three SSND
Access Road Alternative 44
2023 and 2028 Stephen Place/Blue Ridge Boulevard Peak Hour Operation Scenario
Under a Three SSND Access Road Alternative 45

2023 and 2028 Stephen Place/SSND Eastern Access Road Peak Hour Operation
Scenario Under a Three SSND Access Road Alternative 46



School Sisters of Notre Dame
Development Traffic Impact Study
Executive Summary

The School Sisters of Notre Dame (SSND) will be moving to a new location at Mount Mary
College and have agreed to sell their Elm Grove property on Watertown Plank Road to Mandel
Group for residential development. Mandel Group, as part of their development process, has
retained Ayres Associates to conduct a technical traffic impact analysis to assure that the new
residential development does not adversely impact existing transportation safety and operation
at the Watertown Plank Road intersections and neighborhood streets in the vicinity of the
School Sisters of Notre Dame property.

The study segment of Watertown Plank Road between North 124 Street and Elm Grove Road
is an arterial street with a 25 mph speed limit carrying 9,100 vehicles on a typical weekday.
Since 2006 daily traffic on Watertown Plank Road has exhibited a stable or slightly decreasing
volume. Between the Stephen Place/Blue Ridge Boulevard and Church Street intersections,
Watertown Plank Road is identified as a School Zone area with a 15 mph speed limit when St.
Mary’s Elementary school is in session. Peak hour traffic periods occur from 7:15 to 8:15 A.M.
and 4:30 to 5:30 P.M. From a traffic safety perspective the highest crash study intersections are
located at Elm Grove Road with an average of 3.8 crashes per year and at Legion Drive with 2.6
crashes per year. Only one crash involving a pedestrian was reported over the 2015 to 2019
time period.

The Mandel residential development is planned to include 266 apartments, 17 side-by-side
duplexes and a 100 unit senior housing component. According to data published by the
Institute of Transportation Engineers, the Mande! development is expected to generate 145
morning peak hour trips and 180 evening peak hour trips which will replace the existing 25
morning and 35 evening peak hour trips generated by the existing SSND development. The net
change would be 120 new morning and 145 evening peak hour trips from the Mandel
residential development.

A traffic analysis of the following Watertown Plank Road intersections was conducted to
identify the impact of Mandel residential trips on existing and future year 2023 and 2028
operation:

North 124 Street

Stephen Place/Blue Ridge Boulevard
Crescent drive

Juneau Boulevard

Western SSND Access Road

Legion Drive

Elm Grove Road



The Stephen Place intersection with the eastern SSND access road is included in this study.
Study Findings

Year 2019: In 2019, all study intersections were operating at Level of Service (LOS) ‘D’ or better
except for the northeastbound Watertown Plank Road left turn at Legion Drive which was
operating at LOS ‘E’ during the morning peak hour and at LOS ‘F’ during the evening peak hour.
LOS ‘E’ and “F’ are considered unacceptable operation characterized with long vehicle delays
and queuing. This operational problem can be resolved by reassigning 5 seconds of green time
from the southwestbound intersection movements on Watertown Plank Road to the
northeastbound left turn movemens resulting in LOS ‘D’ operation or better for all traffic
movements at the Legion Drive intersection.

Year 2023: By the year 2023, when the Mandel residential development is planned to be
completed, intersection operation without Mandel trips is the same as experienced in 2019
except for the southbound approach of Juneau Boulevard which is expected to operate at LOS
‘D’ during the evening peak hour due to a southbound delay increase from 24.5 in 2019 to 25.3
seconds in 2023.

With the addition of trips generated by the Mandel residential development in the year 2023,
only two study intersection operating levels are expected to experience a change. This change
involves the southwestbound Watertown Plank Road left turn at Elm Grove Road changing from
LOS ‘A’ to LOS ‘B’ during the morning peak hour with the northbound approach of Stephen Place
expected to experience a LOS change from LOS ‘C’ to LOS ‘D’ with an increased delay during the
evening peak hour from 22.6 seconds to 27.7 seconds with.

Year 2028: Year 2028 background traffic, without any new residential development, is expected
to grow at a rate of one half percent per year. Under this growth assumption all study
intersections are expected to continue to operate at the same LOS as they will in 2023.

Intersection operation with the addition of Mandel residential trips in 2028 compared to a 2028
background traffic growth only scenario is expected to change operation of the southbound Blue
Ridge Boulevard intersection approach to Watertown Plank Road from LOS ‘B’ to LOS 'C’ with
the southwestbound Watertown Plank Road left turn at Elm Grove Road expected to change
from LOS ‘A’ to LOS ‘B’ during the morning peak hour. During the evening peak hour the
northbound approach of Stephen Place is expected to change from LOS °C’ to LOS ‘D’ due to an
increase in average vehicle delay from 23.7 seconds to 28.7 seconds.

The potential trips generated by additional residential development in the Village of ElIm Grove
Downtown Corridor Master Plan plus Mandel residential trips is expected to only change
operation of the eastbound left turn at North 124 Street from LOS ‘A’ to LOS ‘B’ operation
compared to year 2028 operation with Mandel residential development trips only.



An additional analysis was conducted with a third SSND property access road located at the
Crescent Drive intersection. Based upon traffic operation analysis findings and traffic safety
considerations an additional access road at Crescent Drive is not recommended.

Recommendations

Study recommendations to provide safe and efficient operation of the study intersections
include:

1. Modify the signal timing plan at Legion Drive by transferring 5 seconds of green time
from the southwestbound through movement on Watertown Plank Road to the
northeastbound left turn. This action will improve operation of the northeastbound
left turn from its current morning peak hour operation of LOS ‘E” and evening peak
hour operation of LOS ‘F’ to LOS ‘D’ during both peak hours without negatively
changing the LOS of Legion Drive.

2. Upgrade the existing ‘in-street’ pavement yellow flashing pedestrian warning lights to
Rectangular Rapid Flashing Yellow Beacons (RRFB’s) at the Church Street and Elm
Grove Street pedestrian crosswalks to improve driver awareness of pedestrians
crossing Watertown Plank Road. This is consistent with the RRFB beacons located at
the Crescent Drive crosswalk.

3. Upgrade all crosswalk markings on Watertown Plank Road to ‘Continental’ design. This
design is the most visible crosswalk marking for motorists and sight disadvantaged
pedestrians. This should enhance pedestrian safety along Watertown Plank Road.



School Sisters of Notre Dame
Development Traffic Impact Study
Elm Grove, Wisconsin

Introduction

The School Sisters of Notre Dame (SSND) will be moving to a new location at Mount Mary
College and have agreed to sell their Elm Grove property on Watertown Plank Road to the
Mandel Group for residential development. The Mandel Group, as part of their development
process, has retained Ayres Associates to conduct a technical traffic impact analysis to assure
that the new residential development does not adversely impact existing transportation safety
and operation at the Watertown Plank Road intersections and neighborhood streets in the
vicinity of the School Sisters of Notre Dame property. This study analysis identifies:

e Existing Street and Traffic Conditions
e Mandel Group Residential Development Plan
o Traffic Operation
o 2019 and 2023 Traffic Conditions
e 2028 Traffic Operation
o Year 2028 Traffic Conditions
¢ Traffic Operation for a Three Access Road Alternative
Conclusions
s Recommendations

A Technical Supplement to this report contains supporting detailed intersection capacity
analysis software worksheets.

Existing Street and Traffic Conditions
This study analyzes traffic and safety conditions at the following Watertown Plank intersections:

North 124 Street

Stephen Place/Blue Ridge Boulevard
Crescent Drive

Juneau Boulevard

School Sisters of Notre Dame entrance road
Legion Drive

Eim Grove Road

The traffic analysis also includes the Stephen Place intersection with the School Sisters of Notre
Dame eastern entrance road.

Study Street Segment: Watertown Plank Road is an arterial street with a 25 mph posted speed
limit. Between Stephen Place and the western School Sisters of Notre Dame entrance road,



Watertown Plank Road is basically 35 feet wide with one lane of traffic in each direction, no on-
street parking and a continuous sidewalk that terminates on the north side of the street at
Crescent Drive and along the south side of the street at the Stephan Place intersection. At the
western SSND access road, the north curb on Watertown Plank Road tapers over a distance of
150 feet to provide a roadway width of 30 feet after which it widens to provide on-street
parking. Between Blue Ridge Boulevard and Church Street, Watertown Plank Road is designated
as a 15 mph school zone. Figure 1 provides a diagram of the study segment of Watertown Plank
Road between North 124%™ Street and Eim Grove Road.

Figure 1: Study Segment of Watertown Plank Road
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Both Stephen Place/Blue Ridge Boulevard and Crescent Drive are 24-foot wide, 2-way
neighborhood streets without curbs or sidewalks which are stop sign controlled at their
intersections with Watertown Plank Road. Juneau Boulevard intersects with Watertown Plank
Road at a skewed angle from the west and is stop sign controlled. It is noted that the alignment
of Watertown Plank Road curves from an east-west street to a northeast/southwest direction
street at Juneau Boulevard. Watertown Plank Road has marked pedestrian crosswalks at its
intersections with Stephen Place/Blue Ridge Boulevard, Crescent Drive, Juneau Boulevard,
Church Street, Elm Grove Street, Legion Drive and EIm Grove Road. The Juneau Boulevard
intersection is a designated school crossing for St. Mary’s Elementary School. The crosswalk at
Crescent Drive includes a pedestrian activated rectangular rapid flashing yellow beacon. Yellow
pedestrian activated ‘in pavement’ flashing lights are located at the Church Street and Elm
Grove Street intersections. The Juneau Boulevard crosswalk includes a ‘Yield to Pedestrians’
sign located on the roadway centerline.

Traffic Patterns: According to data collected by the Wisconsin Department of Transportation,
weekday traffic volumes on Watertown Plank Road are at 9,100 vpd. Figure 2 shows the historic
traffic volume pattern on Watertown Plank Road between Stephen Place/Blue Ridge Boulevard
and Crescent Drive.

Figure 2: Watertown Plank Road Historic Daily Traffic Volumes
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As shown on Figure 2, traffic volumes on Watertown Plank Road have remained relatively
constant or slightly decreasing since 2006 with only a slight increase to 11,200 vpd in 2009 after
which it steadily deceased to about 9,100 vpd. It is noted that this intersection impact study
includes an analysis of the year 2023 traffic operation, when the Mandel Group development is
planned to be open and the year 2028, 5-years after development opening. To be conservative,
the Year 2023 and 2028 traffic analysis periods assume that existing through traffic volumes,



contrary to historic decreasing patterns, will grow at a rate of a half percent per year. This is in
conformance with accepted traffic study practices.

Figure 3 provides a graph of the hourly traffic distribution on a typical weekday for the segment
of Watertown Plank Road between Stephen Place/Blue Ridge Boulevard and Crescent Drive.

Figure 3: Watertown Plank Road Hourly Traffic Distribution
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As shown on Figure 3, hourly weekday traffic patterns indicate that morning peak traffic occurs
between 7:15 A.M. to 8:15 A.M. with a 2-way volume of approximately 800 vph slowly
increasing during the day until the 4:30 P.M. to 5:30 P.M. evening peak traffic period when it
reaches a high of approximately 1,200 vph.

Based on the traffic data collected by the Wisconsin Department of Transportation, Ayres
Associates staff collected morning and evening peak hour intersection counts at the study
intersection. Figures 4 and 5 show the study intersection counts. These counts were collected in
in May, 2019 while St. Mary’s School was still in session with most classes starting at 7:45 A.M.
and dismissing at 2:45 P.M. The counts were collected in 15-minute intervals during the 6:00
A.M. to 9:00 A.M. and the 3:00 P.M. to 6:00 P.M. time periods which confirmed that the highest
hourly volumes in May of 2019 occur between the morning 7:15 A.M. to 8:15 A.M. at 745 vpd
and the evening 4:30 P.M. to 5:30 P.M. hour at 1,060 vph.



Traffic Movements
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Watertown Plank Road 2019 Morning Peak Hour Intersect

Figure 4
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Watertown Plank Road 2019 Evening Peak Hour Intersection Traffi

Figure 5
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Pedestrians: In addition to collecting the intersection traffic count information shown on
Figures 4 and 5, Ayres Associates also collected pedestrian count data at the study
intersections. Table 1 summarizes the pedestrian crossing activity on Watertown Plank Road at
the Stephen Place/Blue Ridge Boulevard and Crescent Drive crosswalks during the 6:00 A.M. to
9:00 A.M. and 3:00 P.M. to 6:00 P.M. period time periods.

Table 1: Pedestrians Crossing Watertown Plank Road at Stephen Place/Blue Ridge Boulevard
and Crescent Drive Intersections

Crescent Drive Stephen Pl/Blue Ridge Blvd

Time Period North East South West North East South West
6—-7AM 0 2 n/a 4 0 0 1 0
7—-8 AM 0 0 nfa O 0 0 1 0
8-9AM 0 0 n/a 1 0 2 2 6
3-4PM 0 1] n/a 0 0 0 0 0
4-5PM 0 0 nfa O 0 1 1 0
5-6PM 0 0 n/a 0 0 0 1 0

As shown on Table 1, the highest volume of pedestrians crossing Watertown Plank Road at
Crescent Drive involved 6 pedestrians during the 6:00 A.M. to 7:00 A.M. hour with the highest
number of pedestrians crossing at the Stephen Place/Blue Ridge Boulevard intersection
involving 10 pedestrians during the 8:00 P.M. to 9:00 A.M. hour. During the other survey time
periods, 1 pedestrian per hour was observed crossing Watertown Plank Road.

Traffic Safety: Traffic crashes reported during the 5-year time period from 2015-2019 are

summarized in Table 2. As indicated in Table 2, the highest number of intersection crashes

occurred at Elm Grove Road which averaged 3.8 crashes per year followed by the Legion Drive
intersection with an average of 2.6 crashes per year.

Table 2: Watertown Plank Road Intersection Crash History

Crashes /Year Crash Severity
Property

Damage Annual

Location 2015 | 2016 | 2017 | 2018 | 2019 Only Injury | Fatal | Total | Average
Elm Grove Road 1 2 7 4 5 15 4 0 19 3.8
Legion Drive 1 3 1 2 6 12 1 0 13 2.6
Juneau Avenue 0 2 0 0 0 2 0 o 2 0.4
Crescent Drive 1 3 0 0 2 4 2 0 6 1.2

Blue Ridge/Stephen

Place 0 0 0 0 0 0 0 0 0 0.0
N. 124 Street 4 2 1 1 1 8 1 0 9 1.8
Total 7 12 9 7 14 41 8 0 49 9.8

Source: University of Wisconsin Transportation Operations Laboratory

10




Table 2 data indicates only 8 of the total 49 crashes (16%) reported on the study intersections
involved injuries with 50% of those occurring at the EIm Grove Road intersection.

Table 3, identifies the type of collisions reported at the study intersections. The predominate
collision pattern involved rear-end crashes. Of the 13 rear-end crashes, the Legion Drive and
North 124% Street intersections had the highest number with 5 rear-end crashes each. Of the 6
left-turn crashes, 3 of the crashes occurred at the Elm Grove Road intersection, 2 at the Legion
Drive intersection, and 1 at the North 124" Street intersection. Of the 6 sideswipes that
occurred between vehicles travelling in the same direction, 4 occurred at the Elm Grove Road
intersection. Additionally, there were 5 angle crashes that occurred within the study limits. As
also shown on Table 3, there was only one crash reported involving a pedestrian over the 5-
year data period.

Table 3: Watertown Plank Road Collision Patterns

Collision Types
Rear- Property
Rear- | Lleft- | Sideswipe Sideswipe- | to- Damage
Location End Turn —~Same | Angle | Opposite | Rear | Pedestrian Only Total
Elm Grove 2 3 4 2 0 0 1 7 19
Legion 5 2 2 1 1 0 0 2 13
Juneau 0 0 0 0 0 0 0 2 2
Crescent 1 0 0 0 0 0 0 5 6
Biue
Ridge/Stephen

Pl 0 0 0 0 0 0 0 0
124t 5 1 0 2 0 1 0 0 9
Total 13 6 6 5 1 1 1 16 49

Source: University of Wisconsin Transportation Operations Laboratory

Mandel Group Residential Development Plan
The Mandel Group Residential Development Plan (Mandel) shown on Figure 6 includes a mix of
senior housing, apartments and townhouses which are planned to be completed in the year
2023. The existing historic building (Notre Dame Hall and Maria Hall) fronting on Watertown
Plank Road, which is shown on the cover of this report, will remain as a landmark building in the
development plan as will the cemetery located between the historic building and the western
property boundary. The residential plan is composed of 266 apartments, 100 senior housing
units, and 17 side-by-side duplexes. Figure 6 shows the development site plan location for the
residential buildings, the development access roadways, and the internal roadway circulation

system.

i1




Flgure 6: Planned Mandel Group Resndentlal Development Slte Plan

As shown on the above site plan, apartment uses are clustered in the center core of the
property with an internal circulation roadway. Primary apartment access to Watertown Plank
Road is focused on the existing SSND roadway connection located between Juneau Avenue and
Church Street. The duplexes are located along the eastern edge of the property serving as a
transition between the existing single family neighborhood homes along Stephen Place and the
planned apartments located in the core development area of the SSND property. The duplexes
and a portion of the apartment development located between the duplexes and the east side
of the historic building are expected to use Stephen Place to access Watertown Plank Road.
Finally, the planned senior housing component of the development is located adjacent to the
south property boundary serving as a transition between the existing residential neighborhood
and the apartments located in the core area of the SSND property. Access to the senior housing
is provided by the existing western SSND access to Watertown Plank Road located between
Juneau Boulevard and Church Street.
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Trip Generation: For traffic analysis purposes, the nationally recognized Institute of
Transportation Engineers (ITE) Trip Generation Manual, 10" edition was used to identify the
number of peak traffic hour trips generated by the Mandel Development Plan. Table 4
summarizes the morning and evening period trips generated by the Mandel plan.

Table 4: Mandel Residential Development Peak Hour Trip Generation

No. of ITE Morning Peak Hour Evening Peak Hour

Land Use Component Units Code Enter Exit Total Enter Exit Total
e Apartments

o Mid-rise 200 221 20 55 75 55 35 90

o HistoricBldg 66 221 5 20 25 20 10 30

e Side-by-Side Duplexes 17 220 5 15 20 15 10 25

e Senior Housing 100 252 10 15 25 20 15 35

Total 400 40 105 145 116 70 180

As indicated on Table 4, the total 400 residential plan dwelling units are projected to generate a
total of 145 morning and 180 evening peak hour trips. These trips will replace existing trips
generated by the current SSND development. The current SSND development generates 25
morning and 35 evening peak hour trips. The difference between the trips generated by the
Mandel development and the current SSND development will reduce traffic impacts from the
Mandel development to 120 morning peak hour and 145 evening new peak hour trips at the
Watertown Plank Road intersections. Based on peak hour traffic movement data collected at
the study intersections, as well as, the Watertown Plank Road intersection with Longwood
Avenue, which serves neighborhoods north and south of Watertown Plank Road between
Stephen Place and North 124" Street, the directional distribution pattern of traffic generated
by the Mandel development is expected to have 60% of its trip origins and destinations
to/from the west with the remaining 40% of the trips originating from or destined to the east.

As previously shown on Figures 2 and 3, there were no vehicles on Stephen Place or Blue Ridge
Boulevard that crossed Watertown Plank Road in a north/south direction during peak traffic
periods. The only vehicles observed to cross Watertown Plank Road at Longwood Avenue
involved 2 school buses during the peak hour time periods. It is ,therefore, not expected that
any trips from the Mandel development will use either Crescent Drive or Blue Ridge Boulevard
north on Watertown Plank Road.

Peak Hour Traffic: Figures 7 and 8 show the morning and evening peak hour street assignment
of trips generated by the Mandel development based on the number of trips entering and
exiting the development shown on Table 4. This trip assignment is based on the directional
distribution expected from the existing intersection traffic movement patterns previously
described.

13



Trip Distribution of Morning Peak Hour Trips Generated by Mandel Residential

Figure 7
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Trip Distribution of Evening Peak Hour Trips Generated by Mandel Residential

Figure 8
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The new Mandel development trips shown on Figures 7 and 8 will be combined with the
existing intersection traffic movements along with the reduction in trips generated by the
current SSND development.

Traffic Operation

The primary purpose of this study is to identify how operation of the study intersections will be
impacted by trips generated from the Mandel development plan. In order to analyze future
intersection operating condition impacts it is first necessary to identify current intersection
operation.

Intersection operation is nationally defined by Level of Service (LOS) categories. These LOS
categories have been defined by the National Academy of Sciences Transportation Research
Board and have been adopted by Federal, state and local municipalities to analyze intersection
operation. Level of Service (LOS) ‘D’, as defined in the Highway Capacity Manual 6 Edition
(HCM), is normally used as the threshold for acceptable peak hour intersection operation. In
built out urban areas The LOS is determined based on the average amount of delay
experienced by each vehicle entering an intersection during the study period and is categorized
by grades of ‘A’ through ‘F’. Table 5 summarizes the different intersection LOS parameters.

Table 5: Intersection Level of Service Description
Alpha  Signalized Unsignalized Delay
LOS (sec/veh) (sec/veh) Description

No Congestion: Very few vehicles

experience delay.

Minimal Congestion: Some vehicles

B >10-20 >10-15 experience delay but many travel through
intersection without stopping.
Minor Congestion: Many vehicles

C >20-35 >15-25 experience delay but some travel through

intersection without stopping.

Moderate Congestion: Most vehicles

experience delay.

Severe Congestion: Most vehicles

E >55-80 >35-50 experience significant delay. Volumes
nearing capacity. -
Extreme Congestion: Nearly all vehicles

A <10 <10

D >35-55 >25-35

E >80 >50 experience significant delay. Volume may
Oorv/C>1.0 Orv/C>1.0 be higher than capacity. Potential
_§ridlock.

The 95t percentile queue is also included in the operations summary as an additional
performance measure. The 95™ percentile queue (sometimes referred to as the “maximum
probable queue”) represents the distance away from the stop bar of an intersection at which
95% of all vehicle backups for a given traffic movement are expected to extend. In other words,

16



there is only a 5% probability that the 95* percentile queue length will be exceeded during the
analysis period.

Intersection operation for the traffic signal and stop sign controls at the study intersections
were analyzed using Synchro 10 software. The results presented in this report are based on
HCM 2000 analysis format.

Existing and 2023 Traffic Operation: Table 6 summarizes existing 2019 morning and evening
background traffic study intersection operation. It also summarizes intersection background
traffic operation for the year 2023 when it is planned that the Mandel development
construction will be completed.

Table 6: 2019 and 2023 Morning and Evening Peak Hour Background Traffic Intersection

Operation
North 124% Street
Scenario Countrol MOE Movement QVERALL
EsL | €8y | €BR | |weL | wer | wer| | nNaL | nav | NBr | | sBL | sar | seR
Las A c C 3 c B
2013 AM Existing | Signal | Delay(sec) 9.7 212 344 283 225 | 190
Queue it} 125" 100 75' 175' 100° -
LOS A c [ [ c [3
2019 PMExisting | Signal | Delay(sec) 94 28.5 334 321 254 | 221
Queue fft) 125' 200 50' 200' 125' -
Mavement OVERALL
e8L | €8y | eBR | | weL | wer|wea| | nac | neT [ nBR | | sBL | sav | s
108 A 3 C c [ B
"m”: P Signal | Delayfsec) 97 242 344 283 225 | 189
Sackprou Queus (it) 125" 100’ 75 175' 100" -
105 A 3 C C C [3
ZDHPMn d Signal | Delsy fsec) 8.5 28.7 335 32.2 256 222
Backgrou Queue [t} 125' 200' 50" 200' 125 -
Stephen Place/Blue Ridge Boulevard
Scenario Control MOE Movement OVERALL
EBL | E8t | esR | | weL|wer|war| | neu | BT | N8R | | sBL | sBT | saR
Los A A 3 B A
2019AMExiting | Stop | Delay(sec) 01 a4 176 139 1.0
Queue it} 25' 25* 25° 25° -
Los A A [3 B A
2019PMExisting | Stop | Delay(sec) 03 0.0 220 120 09
Queue (ft) 25' 25’ 25' 25 -
Movement OVERALL
eBL | EBr | E8R | | weL | wer | wer| | ney [ n8T | N8R | | saL | sav | sem
105 A A [ 8 A
a:m"“ Stop | Dalay(sec) 0.1 04 179 14.1 10
keround Queue [t} 25' 25° 25' 25 -~
Los A A C B A
:‘”""M Stop | ODelay(sec) 0.3 0.0 226 121 0.9
kgrou Queue (t) 25' 25' 25' 25" -
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Operation (con’t)

Crescent Drive

Table 6: 2019 and 2023 Morning and Evening Peak Hour Background Traffic Intersection

Scanario Control MOE Movement OVERALL
eBt | esv | |wer|wer| | sBL | s8R
LOS A A c A
2019 AM Existing | Stop | Delay{sec) 12 (%] 15.9 12
Queue (ft) 25" 0 25' -
108 A A C A
2019 PM Existing | Stop | Delay(sec) 10 F oo 154 09
Queue {ft} 25 0 25" -
Movement OVERALL
eBL | eBr | |wer|wer| | saL | sBR
LOS A A C A
n20|23 M: d Step Delay {sec}) 12 0.0 16.1 1.8
Queue {ft) 25 o 25° -
LOsS A A C A
8::2::1 4 Stop | Delay{sec) 1.0 0.0 15.6 0.9
Queue (ft) 25’ 0 25' -
Juneau Boulevard
Scanario Control MOE Movement OVERALL
weL | war | | saL | sBr NEL | NER
LoS A c A A
2019 AM Existing Stap Delay {sac}) 0.0 18.8' 0.0 23
Queue (it} o 50 25' -
LOS A Cc A A
2019 PM Existing Stop Delay {sec) 0.0 24.5' 0.0 1.4
Queue {ft) 0' 50 25 -
Movement OVERALL
WeL | wer | | sBL | sBR NEL | NER
LOS A Cc A A
B::ll:::: d Stop | Delay(sec) g0 19.3" 0.0 2.3
Queue (it} o' 50’ 25° -
tOS A D A A
a:fl;a:'x d Stop Delay (sac) 0.0 25.3 0.0 14
Queue (ft) 0 50° 25' -
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Table 6: 2019 and 2023 Morning and Evening Peak Hour Background Traffic Intersection
Operation {con’t)

Western SSND Access Road

Scenaria Control MOE Movement OVERALL
nwat | nwer | | neat | N | | swal | swaT
LOS B A A A
2019AM Existing | Stop | Delay(sec) 10.2 0.0 0.2 0.1
Queua {ft} 25' o' 25 -
LOS C A A A
2019 PM Existing Stap Dalay (sec) 153 0.0 02 0.2
Queue {ft) 25' 0’ 25' -
Movement OVERALL
NWBL | NWBR | | NEBT | NEBR | | swat | sweT
L0S B A A A
2023 AM
ceround Stop | Delay(sec) 103 F oo 0.2 0.1
Queue (it} 25' Q' 25" -
C A A
2023 PM 0 A
Background Stop Delay (sec) 156 0.0 0.2 0.2
Queue (ft) 25' o' 25" -
Legion Drive
5 Contral | MOE S Movement OVERALL
SEBL | SEBT | SEBR | | NWBL | NWST | NWBR NEBL | NEBY | NCBR | | SWBL | SWBT | sweR
108 [ C - E 8 c B ¢
2019AM Existing | Signal | Delay(sec) | 3B.2 203 = 764 151 204 155 222
Queue () | 25 75' - 100° 225' 200' 25° -
105 D [3 3 F 8 3 B c
2019PM Bxisting | Signal | Delay(sec) | 39.0 212 28.7 1354 16.2 224 15.5 296
Quevefft) | 50' 100° 50' 175’ 300' 275' 28" -
Movement OVERALL
SEBL | SEBT | SEBR | | NWBL | NWBT | NwBR neal | NEBT | nEBR | | swet | sweT | swer
2023 AM LOS D < = E 8 3 B C
Background signal | Delayfsec) | 382 203 = 76.4 150 206 155 222
Gueue(®) | 25° 75 ~ 100' 225' 200’ 25' -
105 b 3 c F [ C B <
B:'s:::‘d signal | Detayfac) | 29.0 212 29.7 135.4 163 22.7 155 296
Queue(t) | 50° 100' 50° 175* 300' 300' 25' -
Elm Grove Road
Scanario Control MOE Movement OVERALL
NBL NBR NEBT NEBR SWBL SWBT
10s [ c A A A A 8
2019 AM Bxisting | Signal | Delayfsec} | 20.0 23.1 89 7.3 97 g3 11.7
Queue {ft) 50' 100 100° 25 75’ 75" -
105 C C A A 8 A 8
2019PM Existing | Signal | Delayfsec) | 216 23.2 3.0 7.3 10.7 8.9 12.6
Queue{ft) | 100 125' 125 25 100 125" -
Movement OVERALL
NBL NBR NEBT NEBR SWBL SWBT
Los [4 [ A A A A B
a:‘ 23 A':d Signal | Delay(sec} | 200 231 89 7.3 9.8 8.3 11.8
it Queue (ft) 50" 125 100 25 75' 75' -
tOs c [ A A 8 A B
B::::‘: 4 Signal | Delayfsec) | 216 23.2 9.1 73 11.0 9.0 12.6
Queue{ft) | 100 125' 125 25' 125 125" -
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Operation {con’t)

Stephen Place/Eastern SSND Access Road

Table 6: 2019 and 2023 Morning and Evening Peak Hour Background Traffic Intersection

SSND East Driveway Traffic Operations
Scenario Control MOE Movement OVERALL
EBL | eaR naL | net [ | ssr | sam
LOS A A A A
2019 AM Existing Stop Delay {sec) 0.0 0.0 0.0 0.0
Queue {it) 25’ 25' 0' -
LOS A A A A
2019 PM Existing Stop Delay (sec) 88 0.0 a.0 26
Queue {ft) 25’ 25’ 0 -
Movement OVERALL
EBL | EmR nBt | nBt | | sar | sem
Los A A A A
:‘:::: d Stop Delay {sec) a.0 0.0 a.0 0.0
Queue () 25’ 25* o' -
LOS A A A A
8::’!::«: d Stop Delay (sec) 8.8 0.0 0.0 26
Queue (it} 25" 25' o' -

The analysis summarized in Table 6 indicates that all traffic movements are operating at or
better than LOS ‘D’ except for the northeastbound left turn on Watertown Plank Road at its
intersection with Legion Drive which is operating at LOS ‘E’ during the morning and LOS ‘F’
during the evening peak traffic.

The analysis summarized in Table 6 also indicates that all study intersection traffic movements
in 2023 are expected to continue operating at or better than LOS ‘D’ except for the
northeastbound Watertown Plank Road left turn at Legion Drive which is operating at LOS ‘F’
during the morning and LOS ‘F’ during the evening peak traffic periods. The southeastbound left
turn from Legion Drive to Watertown Plank Road is operating at LOS ‘D’, which is acceptable
operation, during both the morning and evening peak hours. The southbound approach of the
Juneau Boulevard intersection during the evening peak hour is expected to change from LOS ‘C’
in 2019 to LOS ‘D’ operation in the year 2023 due to background traffic growth. All other study
intersections are operating at LOS ‘C’ or better in 2019 and 2023r.

Year 2023 Traffic Operation with Mandel Development Trips: Figures 9 and 10 show peak hour

traffic volumes with the addition of trips generated by the Mandel development that were
previously shown on Figures 7 and 8..
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2023 Morning Peak Hour Traffic with Mandel Development Tr

Figure 9

WY ST:8- WVST:L | WY

[S[\ERE]]

‘ad IA0YO W13

LSIM ANSS

Hd NOIOaT

“1d N3Hd3LS
1Sv3 aNSS
O, /\noq —
N\
A

sae | L2, Reg |
< L] o L‘H;P .ﬂ.ws .ﬂwmv
ot [mle ‘¥ MNYd PRSI ol iV
b B°E NMOLYILYM 03 | "
LS Hlvel

‘anta nvannr

'an1g 39aiy 3n1g dU0 LNIOS3UO

21



ips

2023 Evening Peak Hour Traffic with Mandel Development Tri

Figure 10
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The peak hour volumes on Figures 9 and 10 were analyzed to identify the impact on year 2023
background traffic operation which were summarized in Table 6. Table 7 shows year 2023
intersection operation with the additional traffic generated from the Mandel development.

Table 7: 2023 Peak Hour Traffic Operation with Mandel Development Trips

North 124 Street
Movement OVERALL
s [ eor | ear [ [wee[wer[won| [wm [nev|men] ] se | sev | ser
2023 AM with SSND = £ < : : : :
. " signal | Datay fsac) 9.9 24.3 344 28.3 226 18.7
veiopme _Queue ft) 125* 100° 7% 175’ 100° =
105 A c C C [ C
zoz::mmmzstﬂo Signal | Delay(sec) 9.6 29.0 338 32.6 26.4 22.4
eivpine Queue () 125' 200° 50° 200" 125 -
Stephen Place/Blue Ridge Boulevard
Movement OVERALL
ea. | esv [ ese | [wee[wer|wen| | mes | wev | mer || sel | sev | seR
2023 AM with tos A 2 s : Y
SSND Stop Dalay sec) 0. 04 20.1 149 2.0
Davelopment Queue () 25' 25° 25’ 25’ -
LOS A A D B A
zo:a.::nbmim stop | Delaybec) 03 0.7 27.7 124 15
pme Queue () 25" 25 25 25" =
Crescent Drive
Movement OVERALL
est | et | [war [ wer| [ sai | ssR
Los A A c A
2
e e - T
op! QUEIIQ m} 25 o 25° —
LOS A A C A
2023
°m::‘:"‘“‘ist"'° Stop | Delay(sec) 10 0.0 170 09
F Queue {it) 25' 0 25’ -
Juneau Boulevard
Movement OVERALL
wat | wer | | satL | s8R NEL | NER
LOS A C A A
O oelopment | StoP [ Detaytec 0.0 EEES 20 24
> Queue (ft) o e - -
LOS A D A A
02
' :e::mu‘:;m Stop | Delay(sec) 0.0 = B 1.5
opm Queue (ft) o 50' 25 -
Western SSND Access Road
Movement QVERALL
nwaL | Nwar | | nest [ nesr | | swal | swar
LOS B A A A
zoz:e::upmmu;ﬁw Stop | Delayfsec) 14.1 0.0 23 13
Queue (ft) 25 o 25 =
LOS C A A A
23 PM with SSND
2°mm " Stop | Delay(sec) 207 0.0 1.0 13
f Queue (it} 25' 0’ 25’ -
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Table 7: 2023 Peak Hour Traffic Operation with Mandel Development Trips (con’t)

Legion Drive

Movemant OVERALL
SEBL | SEBY | SEBR | | NWBL | NWBT | NWBR NEBL | NEBY | NEBR | | SWBL | SWBT | sweR
2023 AM with SSND ] D < - E = = 8 £
Devel at Signal | Delay(see) | 38.2 203 - 76.4 15.3 223 15.5 22.8
opme Queue (ft) | 25’ 75 5 100" 225' 250° 25° =
108 D C [3 F B [ B [
202::::*!&?;"0 signal | Delaybec) | 39.0 21.2 29.7 135.4 17.6 23.5 15.5 29.7
opme Quevefh) | 50 100" 50° 175" 350° 325" 25' -
Eim Grove Road
Movement OVERALL
NBL NBR NEBY | NEBR SWBL | SwWBY
SSNE LOS C C A A B A B
zoi:::ﬂ:;: nt Signal Delay (sec) 20.0 233 8.0 73 10.7 B.6& 119
Queye (ft) 50' 3125° 125 25' 100" 100' —
LOS [ C A A 8 A [:)
SSND
m:;::““;m Signal | Delayfsec) | 216 23.8 93 7.3 11.8 9.1 13.0
opm Queve () | 100° | 150° 150° | 25 125' | 125° -
Stephen Place/Eastern SSND Access Road
Movement OVERALL
eBL | EBR nBL | NBT | | sBT | sBR
A A A
2023 AM with SSND 2] A
Divelopment Stop Delay (sec) 9.0 0.0 0.0 4.0
Queue (ft) 25 25’ (i} -
LOS A A A
2023 PM with SSND
Oidicomant Stop | Delay(sec) 9.0 0.0 0.0 2.2
P Queue {it) 25' 25' 1} -

The traffic operation analysis summarized on Table 7 indicates that the only intersection
approaches that changes LOS in year 2023 with trips generated by the Mandel development
plan when compared to year 2023 background traffic growth only conditions is the
southwestbound approach Watertown Plank Road left turn at Eim Grove Road which changes
from LOS ‘A’ to LOS ‘B’ during the morning peak hour and the northbound approach of Stephen
Place to Watertown Plank Road which is expected to change from LOS ‘C’ to LOS ‘D’ operation
during the evening peak hour due to an average vehicle delay change from 22.6 seconds to 27.7
seconds per vehicle. All other intersections continue to operate at the same LOS in the year
2023 with and without Mandel development traffic.

Year 2028 Traffic Operation: The traffic analysis for the year 2028 investigates the following
three different development traffic scenarios:

1. Year 2028 traffic growth without any new development

2. Year 2028 traffic growth plus Mandel development trips

3. Year 2028 traffic growth plus Mandel and Village Downtown Corridor Master Plan
residential trips
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1. Year 2028 Background Traffic Growth Operation Without Any New Development:

Figures 11 and 12 show the Year 2028 peak hour background traffic intersection volumes

without any Mandel development trips. Year 2028 volumes represent an annual growth rate

of 0.5% per year.

Figure 11: 2028 Morning Peak Hour Background Traffic Volumes Without Mandel
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2028 Evening Peak Hour Background Traffic Volumes Without Mandel

Figure 12
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Table 8 summarizes study intersection operation under the assumed one half percent annual
growth of background through traffic on Watertown Plank Road.

Table 8: Year 2028 Peak Hour Background Traffic Operation Without Any New Development

North 124" Street
Movement OVERALL
EBL | EBT | EBR | | WBL| WeT | WBR | | N6t | NBT | N8R | | saL | saT | SR
2028AM Los L} c c c ry 3
e signal | Delay(sec) a8 284 348 286 223 | 130
grou Queue (ft) 125" 100° 75' 175° 100' -
105 A C 3 C [ [
B:mm g Signal | Delay fsec) 93 283 337 324 259 | 220
kgroun Queue (t) 125° 200" 50' 200° 125° -
Stephen Place/Blue Ridge Boulevard
Movement OVERALL
€BL | EBT | EBR | | WBL| WBT | WBR | | NBi | NBT | N8R saL | SaT | seR
2028AM LOS A A 3 ) A
Stop Delay (sec) 0.k a4 185 14.5 1.0
Bpckgrosad Queue (1) 25" 25" 25" 25' =
2028 PM Los A A c B y
Stop | Delay fsec) 03 00 237 122 )
Sackaround Queue (1t} 25 25 25 25" -
Crescent Drive
Movement OVERALL
eBL | ear | | wer|wer| | saL | sBR
LOS A A c A
B:!Ztuh:d stop | Delay(sec) 12 a.0 16.5 1.8
Queue {ft) 25 o' 28 -
LOS A A [ A
B:m":d Stop | Delay(sec) 10 0.0 16.0 09
Queue ({t) 25 a' 25° -
Juneau Boulevard
Mowvement OVERALL
wBL | WeR | | sBL | sBR NEL | NER
LOS A C A A
Bim“:d Stop | Delay(sec) 0.0 19.9' 0.0 23
Queue (ft) o 50’ 25" -
LOS A D A A
8::"“': 4 Stop | Delay(sec) 0.0 266' 0.0 14
Queue (it} 13 50' 25’ -
Western SSND Access Road
Movement QVERALL
NwBL | NweR | | NeaT | Nesr | | swee | swer
LOS B A A A
B::““Md Stop | Delay(sec) 10.3 0.0 0.2 0.1
Fraun Queue {ft) 25" 0 25" -
LOS C A A A
zozspmnd Stop | Delay(sec) 16.2 0.0 0.2 0.2
Queue {ft) 25" Q' 25 -
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Table 8: 2028 Peak Hour Background Traffic Operation Without Any New Development {(con’t)

Legion Drive
Movement QVERALL
seBL | seBv | sesR | | nwaL | NwaT | NwBR NEBL | NEBT | NEBR | | SwBL | swat | swer
—— L0S o c - £ B [ e ¢
Background Signal | Delay(sec) | 38.2 203 - 76.4 15.2 206 155 222
Queuef) | 25' 75' — 100 225 [ 200 ] 25 -
L0s ) 3 3 3 8 3 B ¢
;:'::umnd Signal | Delayfsec) | 39.0 212 29.7 135.4 166 231 15.5 29.7
Queue {ft) 50’ 100" 50' 175" 300" 300" 25" -
Elm Grove Road
Movement OVERALL
NBL NBR NEBT NEBR SWEL SWBT
LOS C C A A A A B
B:co::':::d Signal Dalay {sec) 200 234 2.0 73 10.0 8.5 119
Queuye {ft} 50’ 125’ 125’ 25" 75' 100' -
’ LOS C C A A B A B
B::!I ":d Signal Delay{sec) 21.6 234 9.1 7.3 111 9.0 12.7
) Queue (ft) 100' 125' 125" 25’ 125' 125’ -
Stephen Place/Eastern SSND Access Road
Movement OVERALL
EBL | EBR N8l | NBT | | sBT | sBR
LOS A A A A
2028 AM
Background Stop Delay{sec) 0.0 0.0 0.0 0.0
Queue {ft} 25' 25 '} -
1 A A
2028 PM Los 4 A
Background Stop Dalay (sec) 8.8 0.0 0.0 2.6
Queue {ft) 25 25* Q' -

As shown on Table 8, all of the study intersection peak hour traffic operations in 2028 continue
to operate at the same LOS they experienced in 2023.

2. Year 2028 Background Growth Traffic Operation with Mandel Development Trips:
Figures 13 and 14 show the Year 2028 peak hour background traffic intersection volumes

with Mandel development trips.

28



2028 Morning Peak Hour Background Traffic Volumes With Mandel

Figure 13
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Figure 14: Year 2028 Evening Peak Hour Background Traffic Volumes With Mandel

Development Trips
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Table 9 summarizes study intersection operation under the assumed one half percent annual
growth of through traffic on Watertown Plank Road with the addition of residential trips
generated by the Mandel development.

Table 9: 2028 Peak Hour Traffic Operation With Mandel Development Trips

North 124 Street

Movement OVERALL
EBL | EsT | esr | | wel | wer | wer| [ ne. [ m8T | ner | | saL | saT | sem
10s A c c c c B
202:;:"“;"‘“:;""‘” signal | Delay(sec) 100 244 348 286 229 | 189
o Queue {ft) 125' 100' 75 175" T
Los A C C C 3 [3
2 D?‘::"m'ﬁm signal | Delay{sec) 96 293 38 326 67| 225
foime: Queue (it} 125 200° 50' 200" 125 -
Stephen Place/Blue Ridge Boulevard
Movement QOVERALL
8L | &87 | eBR | [weL | wer [ wek| [ neL | noT [ Ner | | se | sev | sam
L0S A A [ C A
201:.::‘ "‘"“:”" Stop | Detaylsec) 01 04 209 153 2.0
lopme Queue (it} 25' 25° 25 25’ ~
Las A A D ] A
zom wil::;m Stop | Daleyoee] 03 05 8.7 123 15
S Queue {ft) 25 25" 25 25 —
Crescent Drive
Movement OVERALL
EBL | EBT war | wer | | ssL | sBR
LOS A A C A
2028 AM with SSND
Development Stop Delay {(sec) 12 0.0 17.7 138
Queue {it) 25" '} 25’ -
108 A A c A
2028 PM with SSND
Development Stop Delay {sec) 1.0 0.0 17.0 0.9
Queue (it} 25' a 25 -
Juneau Boulevard
Movement OVERALL
weL | wer | | saL | sBr NEL | NER
Los A C A A
2028 AM with SSND
uD!wlnpm! nt Stop Dealay (sec) 4.0 219 0.0 2.4
Queue (it} 0’ 50' 25 -
LOS A D A A
2028 PM with SSND
Devel ent Stop Delay {sec) 0.0 30.3" 0.0 15
; Queue {ft} 0’ 50" 25 -
Western SSND Access Road
Movement OVERALL
nwat | nwer | | NesT | neBr | | swatL | swet
LOS B A A A
2028 AM with SSND
\ y A
Development Stop Delay (sec) 184 L 3 13
Queue (ft} 25' [} 25' -
LOS C A A A
2028 PM with SSND
Dev:‘lmem Stop Delay (sac) 217 a.0 10 1.3
Queue {ft}) 25' o' 25 -
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Table 9: 2028 Peak Hour Traffic Operation With Mandel Development Trips {con’t)

Legion Drive

As shown on Table 9, during the morning peak hour operation of the southwestbound

Movement QVERALL
SEBL | SEBY | SEBR | | NwaL | NWET | NwaR neaL | NeaT| mer | [ swal| swer | swee
Los 0 c - E 8 c B c
z°t:: mu;mssm Signal | Detayfsec) | 382 203 - 76.4 155 223 155 | 228
_— Queuefft) | 25 75 Z 100° 250° 250 25" -
Los D c C 3 8 c 8 c
201 ::: with‘?tﬂﬂ Signal | Delayfsec) | 39.0 212 9.7 135.4 18.0 239 15.5 29.8
o Queue{ft) | 50' 100° 50" 175 350° 325' 25’ =
Elm Grove Road
Movement OVERALL
NBL NBR NEBT NEBR SWBL SWBT
_ £0S [3 [3 A A 8 A B8
2011::;1 "m;n! ‘sm Signal | Deloyisec) | 200 235 9.2 7.3 109 8.7 120
i Queuefft} | 50° | 125° 125° | 25 w00’ | 100° ~
‘ Los C [3 A A B A B
zo;:e:: ‘"i:e:im Signal | Delay{sec) | 216 24.0 9.4 7.3 120 9.2 131
o Queve (it} | 100' 150" 150" 25' 125 | 125 ~
Stephen Place/Eastern SSND Access Road
Maovement OVERALL
EBL | EBR not | naT | | sar | sem
A A A
2028 AM with SSND e A
Develonment Stop Delay {sec) 9.0 0.0 0.0 4.0
oF Queue {ft) 25' 25' 0 -
| A A A
2028 PM with SSND LQS A
Devel ent Stop Delay {sec) 20 0.0 0.0 2.2
o Queue {it) 25' 25 o' -

Watertown Plank Road left turn at ElIm Grove Road is expected to change from LOS ‘A’ to LOS
‘B’ in the year 2028 with Mandel development traffic. The southbound approach of Blur Ridge
Boulevard is expected to change from LOS ‘B’ to LOS ‘C’ operation in 2028 with the addition of

Mandel development plan trips. During the evening peak hour the northbound approach of

Stephen Place is expected to change from LOS ‘C’ to LOS ‘D’ operation with the addition of
Mandel development plan trips due to an increase in average vehicle delays from 23.7 seconds
to 8.7 second per vehicle. All of the other study intersections are expected to continue to
operate at the same LOS as they did in 2023.

3. Year 2028 Traffic Growth with Mandel and Village Downtown Corridor Master Plan

Residential Development Trip Operation: In order to analyze year 2028 traffic impacts it is

necessary to quantify the number of trips that may be generated by future residential
development identified in the Village Downtown Corridor Master Plan. On page 97 of the

Village of EIm Grove Downtown Corridor Plan a total of 243 new residential multi-family

dwelling units may be constructed. The Downtown Corridor Plan does not include the SSND
property. Table 10 provides a summary of the Master Plan number of new residential trips

generated between the Legion Drive and Elm Grove Road intersections according to date

published in the ITE Trip Generation Manual, 10* edition.
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Table 10: Village Downtown Corridor Master Plan Residential Trip Generation

No.of ITE Morning Peak Hour Evening Peak Hour
Land Use Units Code Total Enter Exit Total Enter Exit
o Mid-Rise Apartments 243 221 85 20 65 105 65 40

Figures 15 and 16 show the distribution of Village Downtown Corridor Master Plan
residential trips.
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Distribution of Morning Peak Hour Trips Generated by Village Downtown

Figure 15

Corridor Master Plan Residential Development
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Distribution of Evening Peak Hour Trips Generated by Village Downtown

Figure 16

Corridor Master Plan Residential Development
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Figures 17 and 18 show the Year 2028 peak hour background traffic intersection volumes with
Mandel development and Village Downtown Corridor Master Plan residential trips.

Figure 17: 2028 Morning Peak Hour Background Traffic Volumes With Mandel
Development and Village Downtown Corridor Master Plan Residential Development
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2028 Evening Peak Hour Background Traffic Volumes With Mandel

Development and Village Downtown Corridor Master Plan Residential Development

Figure 18
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Table 11 summarizes study intersection operation under the assumed one half percent annual
growth of through traffic on Watertown Plank Road along with residential traffic generated by
both the Mandel development and the Village Downtown Corridor Master Plan.

Table 11: 2028 Peak Hour Background Traffic Operation With Mandel Development and
Village Downtown Corridor Master Plan Residential Trips

North 124t Street
Movement OVERALL
e8L | es7 | esm | [wee | war|wer| | nBL [ By | NBR | | S8 | sar | sam
2028 AM with SSND Los B C 3 T c B
& Village Signal | Defay(sec) 10.1 245 34.8 28.6 230 188
Development Queue (ft) 125 125’ 75" 175’ 100* -
2028 PM with SSND Los A c 3 c c c
& Village Signal | Delay(sec) 9.7 29.7 33.9 330 274 | 228
Development Queue (it} 125" 228' 50° 200" 150" -
Stephen Place/Blue Ridge Boulevard
Movement OVERALL
e8L | e | 3R | [ weL [ war|[wer| [ mee [ meT | ner | [ saL [ sev | s8R
2028 AM with SSND L0s A A C c A
& Village Stop | Defayfsec) 0.1 04 222 158 20
Develogment Queue () 25 25° 25' 25' ~
2028 PM with SSND 0§ A A D B A
& Village Stop | Delay(sec) 0.3 0.7 314 128 16
Davelopment Queue it} 25" 25 25* 25 -
Crescent Drive
Movement OVERALL
EBL | €87 | |wer|wer| | seL | ser
2028 AM with SSND LOS A A [ A
B Village Stop | Delay(sec) 12 0.0 18.5 1.8
Development Queue {ft) 25" Q' 25' -
2028 PM with SSND L0S A A [ A
& Viltage Stop Dalay {sec) 1.0 0.0 176 10
Development Queye {ft] 25' o' 25' -
Juneau Boulevard
Movement OVERALL
WHL | WBR | | SBL | 58R | | NEL | NeR
2028 AM with SSND t0s A c A A
& Village Stop Delay {sec) 0.0 ¢ 23.4° 0.0 25
Development Queue {ft) o' 50' 25' -
2028 PM with SSND Los A D A A
& Village Stop Delay {sec) 0.0 327 0.0 1.6
Development Queue (ft) o 50° 25' -
Western SSND Access Road
Movement OVERALL
NwBL | NweR | | NeBY | NEBR | | swaL | swaT
2028 AM with SSND L0s 8 A A A
& Village Stop | Delay(sec) 15.3 0.0 0.4 13
Development Queuse (it} 25’ Q' 25’ -
2028 PM with SSND os C A A A
& Village Stop | Delay{sec) 233 0.0 1.0 1.3
Development Queue ({t) 28’ Q' 25' -~
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Table 11: 2028 Peak Hour Background Traffic Operation With Mandel Development and
Village Downtown Corridor Master Plan Residential Trips {con’t)

Legion Drive

Legion Drive Traffic Operations
™ QVERALL
SEBL | SEBT | SEBR | | NWBL | NWET | NWBR NEBL | NEBT | NEBR | | SwaBtL [ SwBT | swar
2028 AM with SSND Los D c . . E ] 5 8 c
& Village signal | Delayisec) | 38.2 203 ""v‘;':i"""’“"’ 754 16.1 226 155 | 230
Development Queueit) | 25’ 75' veway 100" 250° 250" 50° -
2028 PM with SSND Los [ 3 c £ ] [ B C
&Village Signal | Delayfsec) | 39.0 212 297 1354 184 268 155 300
Development QueuefRt) | 50’ 100° 50 175' 375° 350" 25’ -
Elm Grove Road
Movement OVERALL
NBL NGR NEBY | NEBR SWBL | SWBY
2028 AM with SSND LOS c c A A [ A B
& Village Signal | Delay(sec) | 20.0 23.6 9.2 7.3 116 8.9 122
Davelopment Queue (it} 50" 125° 128’ 25' 125 100 -
2028 PM with SSND Las ¢ [ A A B A 8
& Village Signal Delay (sec) 21.6 245 9.6 73 128 8.3 134
Development Queue (ft} 100 150" 150' 25' 150' 150 -
Stephen Place/Eastern SSND Access Road
Movement OVERALL
E8L | EBR net | NBT [ | saT | sar
2028 AM with SSND LOs A A A A
& Village Stop Delay (sec) 8.0 0.0 0.0 4.0
Development Queue (ft) 25’ 25’ Q' =
2028 PM with SSND LOS A A A A
& Village Stop Delay (sec) 9.0 0.0 0.0 2.2
Development Queue (it} 25" 25' o' -

As shown on Table 11, the only intersection that is expected to experience an operational LOS
change in the year 2028 attributed to the Village of Eim Grove Downtown Corridor Master Plan
and Mandel development plan residential trips compared to year 2028 operation with Mandel
only trips is the eastbound approach at North 124" Street which is expected to change from
LOS ‘A’ to LOS ‘B’ during the morning peak hour. The Stephen Place northbound approach to
Watertown Plank Road continues to operate at LOS ‘D’ during the evening peak hour which is
identical to its operation in 2028 with Mandel development trips and slightly lower than its
existing LOS ‘C’ operation in 2019. At LOS ‘D’ operation in 2028 with Mandel and Village
Downtown Corridor residential trips, the northbound approach of Stephen Place maintains a 1-
car backup with an average vehicle delay of 31.4 seconds compared to the delay in 2023 0f 22.6
seconds per vehicle. The Juneau Boulevard southbound approach LOS remains at LOS ‘D’,
similar to that expected with background traffic growth in the year 2023 without any new
residential development.

Legion Drive Intersection Operational Improvement Analysis

All intersection analyses conducted in this study indicate the Legion Drive intersection with
Watertown Plank Road northeastbound left turn experiences LOS ‘E’ operation during the
morning peak hour and LOS ‘F’ operation during the evening peak hour. This poor Los exists in

39



the year 2019 through 2028. A traffic signal timing improvement that reassigns 5 seconds of
green time from the southwestbound through movement on Watertown Plank Road to the

northeastbound left turn can improve northeastbound left turn operation to LOS ‘D’. Under this
signal timing change all other intersection movements remain at LOS ‘D’ or better operation.
Table 12 summarizes the change in Legion Drive operation with signal timing improvements.

Table 12: Leg_»iqn Drive Intersectipn }Si»gpall Tim_in}»g» Improvement ppgration

Legion Drive Traffic Operations
Scenario Control MoE Wavement OVERALL
seBl. | sesT | seeR | | wwnl | nwat | nwer nesL | nenv | mesR | | swel | swart | swar
LOS D c No Vehicles - Exited 0 8 C B [+
2019 AM Existing | Signal | Delaylsec) | 382 203 - 482 15.1 24,8 185 | 213
Queue(R) | 25' 75 i 100° 225' 225° 25° -
s ) 3 C 0 8 3 B T
2019PM Existing | Signal | Delayisec) | 39.0 212 29.7 495 16.2 27.6 185 | 244
Queue(t} | 50° 100° 50° 125 300° 300° 25" -
- Movement QVERALL
seal | sesv | sesa | | wwes | nwar [ nwBr neBL | nesT | wesr | | swet | swer| swer
105 o c b o 0 B C 8 C
a::::::d sgvt [ Dutptan) | 353 703 Na oﬁm“:““’ IT¥ 350 50 185 | 214
Queue(ft) | 25' 75" 100° 225' 225 25' .
2023PM 108 D < < 2 3 B L LS
Signal | Delayfsec) | 380 212 2.7 295 163 281 185 | 243
Background Queue(t) | 50° 100° 50° 125° 300° 325 75" —
Movement OVERALL
105 D [ . " D ] C B [4
202IAMwIthSSND | oorat | Delay(eee) | 382 703 Noidies BTt 82 153 374 W5 | 226
Development = D = -
Queueh) | 25' 75 100° 225 275 25" =
LOS 2] C C ¢] 8 [ B c
”ﬁ:‘h'::.:m signal | Delayfsec) | 35.0 712 27 49.5 176 2.2 185 | 249
Queue(ft} | SO’ 100° 50' 125' 350" 350" 25 -
™ OVERALL
seat | seat | sesr | | awst [ nwer [ nwar nEsL | neaT| nesr | | sweL] swet] swer
L0s D 3 . ] D ] 3 B C
n::::ﬂ":d signal | Delayiec) | 38.2 70.3 Nosictes - Bxtad T 152 0 85 | 214
Queve(t} | 25 75' 100" 225’ 225" 25 -
20285 L0S 0 C C D ) 3 B c
N Signal | Detayfsec) | 390 212 9.7 43.5 16.6 287 185 | 245
Sachgrow Queuet) | 50' 100' 50’ 125" 300° 325" 25' -
Movement QVERALL
seai | sear [ sear | [ sown [ nwat | nwsr neat | neer [ mesr| [ swat] swar] swes
o5 ) [3 —_—— D B 3 8 c
zo:;a;mm signal | Delayfsec) | 382 202 o vehicies- Exited 442 155 274 1®S | 226
pent Queuveft) | 25° 75' 100° 250° 275" 25" -
LOS 1] C C D B C 8 [
Z":::"‘“"m Signal | Delaylsech | 35.0 12 28.7 49.5 18.0 299 185 | 253
opment Queue(t) | 50 100° 50° 125° 350' 350° 25' =
M OVERALL
seat | seaT | sesm | | nwee | nwer [ nwar Nest | nemT [ nesr | | swed | swar [ swer
2028 AM with SSND L0s D c ) ) B 3 8 C
& Village Signal | Delsy(sec) | 382 203 "W‘:i.ds'a'm 24.2 6.1 278 185 | 229
Davelos Queue ) | 25' 75 ko 100° 250° 275 25’ =
2028 PM with SSND L0s o 3 3 ) ] c B C
& Village Signal | Delaysec) | 390 212 29.7 4935 184 314 185 | 260
Development Queue (R} | 50’ 100° 50° 125" 375’ 375" 25' -

As shown on Table 12, under all development scenarios in 2023 and 2028 the Legion Drive
traffic movements are expected to operate at LOS ‘D’ or better during both the morning and

evening peak traffic periods.
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Traffic Analysis for Three SSND Property Access Road Alternative

An additional analysis was conducted of a Mandel development site plan alternative that would
include a third SSND property access road aligning directly with Crescent Drive as a standard 4-
leg intersection. The only intersections impacted by the access alternative, in comparison to the
existing two SSND access road condition are the Crescent Drive and Stephen Place/Blue Ridge
Drive intersections and the Stephen Place intersection with the existing eastern SSND access
road.

Figures 19 and 20 illustrate the redistribution of traffic movements with a three SSND access
road alternative.
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Figure 19: 2023 Morning Peak Hour Traffic with Three Access Road Mandel Development
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Figure 20: 2023 Evening Peak Hour Traffic with Three Access Road Mandel Development
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With three SSND property access roads, trips generated by the 17 side-by-side duplexes are
expected to use the eastern development access road at Stephen Place. The apartments
located adjacent to the east side of the existing SSND historic buildings would use the new
center access road connection at Crescent Drive as shown on Figures 19 and 20. This access
road utilization would remain constant under the 2028 development scenarios with three
access points.

Crescent Drive: Table 13 summarizes the three SSND three access road alternative intersection
operation for the Crescent Drive intersection with Watertown Plank Road.

Table 13: 2023 and 2028 Crescent Drive Peak Hour Operation Scenario Under a Three SSND
Access Road Alternative

Crescent Drive Traffic Operations
Scenario Control MOE Movement OVERALL
el | 87 | B8R | [wel | wer| weR| | nsL | nev | nBR sal. | sar | s8R
105 A A 3 C A
“mmmm' Stop | Delay{szc) 12 0.2 225 19.8 2.6
Queue (1) 25 25° 25' 25' =
L0S A A E 5 A
z°:’.?':$:s‘"° Stop | Delay [wec) 10 03 35.5 181 15
Queue () 25" 25" 25' 25 .
M OVERALL
eat | ey | esR | [ war| wer| wer| [ mBe [ mer | mex SBL | SBT | s8R
Los A A C 3 A
“m‘;ﬂ"‘::ﬁ“ Stop | Delayfsec) 12 0.2 232 20.4 26
Queue {ft) 25 25' 25' 25 -
105 A A 3 C A
zoz:.::awimm- Swp | Detaylsec) 10 03 375 18.7 15
fopmen Queue (it} 25' 25' 25' 25 .
’ Movement OVERALL
e | ey | esr | | wet | wer| wen [ | net [ nav | ner SBL | sar | ser
2028 AM with SSND L0S A A [3 [ A
& Village stop | Delayfsec) 12 0.2 246 21.6 26
Development Queue {ft} 25' 25" 25' 25' -
2028 PM with SSND Las A A 3 3 A
& Village Stop | Delay sec) 10 0.3 404 19.6 16
Development Queue it} 25 25' 25* 25 —~

The peak hour traffic operation at the Crescent Drive intersection ,with a new a new center
SSND access road, which is shown on Table 13, indicates that all intersection traffic movements
in 2023 and 2028 with trips generated by the Mandel development and Village Downton
Corridor Master Plan residential development will operate at LOS ‘C’ or better conditions
except for the northbound SSND center access road approach to Watertown Plank Road during
the evening peak hour when it is expected to operate below design levels at LOS 'E’. This
evening LOS represents 35.5 to 40.4 seconds of average northbound vehicle delay exiting the
Mandel development with a maximum vehicle backup of 1 car. The ‘Stop’ sign operation
analysis results from our experience and long involvement with the TRB Highway Capacity
Committee is very conservative and tends to overstate vehicle delays. In most situations
vehicles will use gaps in the Watertown Plank Road traffic stream before reaching LOS ‘E’ delay
thresholds. Southbound traffic operation on Crescent Drive remains at LOS ‘C’ with a slight
increase of 2 to 3 seconds in average vehicle delay.



Stephen Place/Blue Ridge Boulevard: Table 14 summarizes the three SSND three access road
alternative intersection operation for the Stephen Place/Blue Ridge Boulevard intersection with
Watertown Plank Road.

Table 14: 2023 and 2028 Stephen Place/Blue Ridge Boulevard Peak Hour Operation Scenario
Under a Three SSND Access Road Alternative

Blue Ridge Boulevard/Stephen Place Traffic Operations
Scenario Control MOE Movement OVERALL
EBL | EBT | EBR weL | war | wer | | naL | nev [ N8R | | sBL | sar | seR
[ A A [3 8 A
mt::mﬁm Stop | Delay{sec) [ X 0.2 19.3 14.7 1.3
ueue it} 25 25' 25° 25 ~
Las A A [4 [ A
zo?.:::mﬁm Stop | Delayfsec) 0.3 0.3 229 12.5 a9
Queue {ft} 25" 25 25* 25 -
Movement OVERALL
est | eoy | esr | | wat | wer | wen| [ nee [ mer [ ner [ | saL [ ser | sam
Los A A C c A
m::emﬁm Stop | Delayfsac) 0.1 0.2 19.8 15.0 13
Queus {ft) 25" 25’ 25° 25' -
LOS A A [3 8 A
zoz;::m:s‘m Stop | Delayfsac) 03 0.2 234 126 0.9
Queue (ft) 25 25 25 25 -
Movement COVERALL
tBL | 8T | ER | | waL | war | wea| | et [ Nar [ nsR [ | saL | sar | sam
2028 AM with SSND LOS A A [ C A
& Village Stop | Delay fsec) 0.1 0.2 209 155 1.3
Development Queus {ft}) 25 25 25' 25 -
2028 PM with SSND LaS A A [4 [ A
& Village Stop | Delayfsec) 03 0.2 24.7 130 0.9
Development Queue (ft) 25" 25' 25" 25’ -

The peak hour traffic operation at the Stephen Place/Blue Ridge Boulevard intersection with a
new a new center SSND access road shown on Table 14 indicates that all Stephen Place
intersection traffic movements in 2023 and 2028 with trips generated by the Mandel
development and the Village Downtown Corridor Master Plan residential development will
operate at LOS ‘C’ or better conditions with a maximum backup of 1 car.

Stephen Place/SSND East Access Road: Table 15 summarizes the three SSND three access road
alternative intersection operation for the Stephen Place intersection with the existing eastern
SSND access road.
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Table 15: 2023 and 2028 Stephen Place/SSND Eastern Access Road Peak Hour Operation
Scenario Under a Three SSND Access Street Alternative

Scenario Control MOE Movement OVERALL
es. | esr [ | naL | NBT [ | sBT | sam
Movement OVERALL
EBL | EBR NBL | N8t | | SBY | sBR
LOS A A A A
zoz:; ::::iﬁ@ Stop | Delay(sec) 8.8 0.0 0.0 24
Queue (ft} 25 25' 0' o
2023 PM with SSND 105 A A A A
Development Stop Delay {sec) BB 0.0 4.0 14
Queue {ft] 25* 25 0 -
Movement OVERALL
EBL | EBR nBL | nBT | | sar | sam
LOS A A A A
zo{:;::::':::tun Stop Delay (sec) 8.8 0.0 0.0 24
Queue {ft) 25* 25’ o' -
LosS A A A A
2028 PM with SSND oo || Deieria) — — 00 o
Development
Queue (ft} 25 25' o' -
Movement OVERALL
EBL | EBR naL | naT [ | sar [ sam
2028 AM with SSND LOS A A A A
& Village Stop | Delay{sec) 88 0.0 0.0 24
Development Queue (ft) 25 25 0' =
2028 PM with SSND LOS A A A A
& Village Stop Delay (sac) 88 0.0 0.0 1.4
Development Queue (it} 25" 25’ 1} =

The peak hour traffic operation at the Stephen Place intersection with the existing SSND access
road shown on Table 15 continues to operate with all traffic movements at LOS ‘A’ under all
conditions through 2028 with or without the additional trips generated by the Mandel
development or new residential development identified in the Village Downtown Corridor
Master Plan.

Conclusions

This study identifies existing street and traffic conditions, it reports on the detailed analysis of
existing and future Year 2023 and 2028 traffic patterns, trip generation and distribution from
the Mandel development and potential new trips from new residential development
referenced in the Village of EIm Grove Downtown Corridor Master Plan, and impacts those
developments trips on morning and evening peak hour operation at the study intersections
along Watertown Plank Road.
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From the study findings it is concluded that:

1.

10.

All study intersections are currently operating at LOS ‘D’ or better conditions during
the morning and evening peak traffic hours except at the northeastbound left turn at
the Legion Drive intersection which experiences LOS ‘E’ and ‘F’ operation.

Traffic safety data over the 5-year time period from 2015 through 2019 indicates the
highest study number of crashes occurred at the EIm Grove Road intersection with an
average of 3.8 crashes per year followed by the Legion Drive intersection with an
average of 2.6 crashes per year. The majority of crashes involved rear-end vehicle
collisions. There was only 1 crash involving a pedestrian which was reported at the Elm
Grove Road intersection.

Historic traffic volumes on Watertown Plank Road have demonstrated a flat or slightly
decreasing volume since 2006. The 24-hour weekday volume on the study segment of
Watertown Plank Road in 2019 was 9,100 vehicles per day. (In conformance with
accepted traffic study practices this report analyzes future ‘through’ traffic growth at
an increasing rate on 0.5% per year)

In 2019 all study intersections are currently operating at LOS ‘D’ or better conditions
during the morning and evening peak hours except for the northeastbound
Watertown Plank Road left turn at Legion Drive which experiences Los ‘E* morning and
LOS ‘F’ evening operation.

In 2023, under a 0.5% traffic growth without any Mandel development trips all
intersection traffic movements are expected to provide the same LOS as they in 2019,
except for the southbound approach of Juneau Boulevard during the evening peak
hour which is expected to change from LOS ‘C’ to LOS ‘D’.

The Mandel development is estimated to generate 145 morning and 180 evening peak
hour trips. Of those trips, it is estimated that 60% will have a trip origin or destination
to/from the west with the remaining 40% originating or destined to the east.

The Mandel trips will replace the 25 morning and 35 evening existing SSND generated
trips resulting a net SSND development impact of 120 new morning and 145 new
evening trips on Watertown Plank Road.

In 2023, with Mandel residential development trips, LOS at the study intersections are
expected to operate similar to how they operate in 2023 without any Mandel
development trips except for the southwestbound Watertown Plank Road left turn at
Elm Grove Road which changes from LOS ‘A’ to LOS ‘B’ and the northbound approach
movements on Stephen Place which changes from LOS ‘C’ to LOS ‘D’ operation.

In the year 2028, background traffic growth without any new development trips, the
study intersections are expected to operate the same as they operate in 2023.

In the year 2028, with background traffic growth and the addition of Mandel
development trips, the study intersections continue to operate the same as they
operate with no Mandel development trips except for the southwestbound
Watertown Plank Road left turn at Elm Grove Road which changes from LOS ‘A’ to Los
‘B’, as well as, the Blue Ridge Boulevard southbound approach to Watertown Plank
Road which is expected to change from LOS ‘B’ to LOS ‘C’ during the morning peak
hour. During the evening peak hour the northbound approach of Stephen Place which
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11.

12.

13.

is expected to change from LOS ‘C’ to LOS ‘D’ due to an average increase in vehicle
delay from 23.7 to 28.7 seconds.

Itis expected that by the year 2028 that the Village Downtown Corridor Master Plan
may have added an additional 234 residential units which may generate 85 morning
and 105 evening peak hour trips.

In the year 2028, with trips generated by the potential residential development in the
Village Downtown Corridor Master Plan plus trips generated by the Mandel
development, it is expected that the study intersections will continue to operate as
they would in 2028 without any development during the morning peak hour except
for the eastbound approach of North 124%™ Street at Watertown Plank Road which
would change from Los ‘a’ to LOS ‘B’.

Under a SSND three property access road alternative involving a new SSND connection
at the Crescent Drive intersection plus the two existing road connections, peak hour
traffic operation at the new SSND property center road connection is expected to
operate at LOS ‘E’ during the evening peak hour with a one vehicle backup. It is
expected that the Stop Sign control software overstates this condition as experience
has shown it to be very conservative as single cars typically find safe gaps to enter the
traffic stream. The only other intersection directly impacted by this alternative is at
Stephen Place which indicates the southbound approach changes from LOS ‘B’ in 2023
to LOS ‘C’ in 2028 with Mandel development trips.

Recommendations
The following street improvements are recommended to maximize traffic operation and
safety at the Watertown Plank Road intersections:

4.

Modify the signal timing plan at Legion Drive by transferring 5 seconds of green time
from the southwestbound through movement on Watertown Plank Road to the
northeastbound left turn. This action will improve operation of the northeastbound
left turn from its current morning peak hour operation of LOS ‘E’ and evening peak
hour operation of LOS ‘F’ to LOS ‘D’ during both peak hours without negatively
changing the LOS of Legion Drive.

Upgrade the existing ‘in-street’ pavement yellow flashing pedestrian warning lights to
Rectangular Rapid Flashing Yellow Beacons (RRFB’s) at the Church Street and Elm
Grove Street pedestrian crosswalks to improve driver awareness of pedestrians
crossing Watertown Plank Road. This is consistent with the RRFB beacons located at
the Crescent Drive crosswalk.

Upgrade all crosswalk markings on Watertown Plank Road to ‘Continental’ design. This
design is the most visible crosswalk marking for motorists and sight disadvantaged
pedestrians. This should enhance pedestrian safety by increasing pedestrian
awareness to drivers.

It is not recommended to construct a third access road to the SSND property due to
safety concerns associated with its close proximity to traffic movements and
pedestrian activity at the Juneau Boulevard and Crescent Drive intersections.
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