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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 ElIm 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 ElIm 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 Mandel 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.

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 124t 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.



Year 2019: In 20189, 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 movements 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 ElIm 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.

The addition of Mandel residential trips in 2028 compared to 2028 background traffic growth 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 ElIm 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 EIm 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 also 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.



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 EIm
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 EIm 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. This study analysis identifies:

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

A Technical Supplement to this report contains supporting traffic figures related to
development trip assignments and detailed intersection capacity analysis software worksheets.

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

North 124t Street

Stephen Place/Blue Ridge Boulevard
Crescent Drive

Juneau Boulevard

School Sisters of Notre Dame entrance road
Legion Drive

Elm Grove Road

The traffic analysis also includes the Stephen Place intersection with the School Sisters of Notre
Dame eastern access 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 generally 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 Stephen Place intersection. At the
western SSND access road, the north curb on Watertown Plank Road tapers over a distance of
of 150 feet to create 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 Elm 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 and 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, EIm 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’ yellow 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
accordance 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, weekday hourly 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
approaches 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 turning movement counts at the
study intersections. 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 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.
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Pedestrians: In addition to collecting the intersection traffic count information shown on
Figures 4 and 5 above, 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. 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 n/a 0 0 0 0
8-9AM 0 0 n/a 1 0 2 2 6
3—-4PM 0 0 n/a 0 0 0 0 0
4-5PM 0 0 n/a 0 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 A.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 EIm Grove Road which averaged 3.8 crashes per year followed by the Legion Drive
intersection with an average of 2.6 crashes per year.
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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 0 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. 124t 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 Lab

Table 2 data indicates only 8 of the total 49 crashes reported (16%) involved injuries with 50%

of those occurring at the Elm 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 124t 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 EIm 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 reported crash involving a pedestrian over the 5-

year data period.
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Table 3: Watertown Plank Road Collision Patterns

Collision Types
Rear- Property
Rear- | Left- | 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
Blue Ridge/
Stephen Place 0 0 0 0 0 0 0 0 0
124 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 Lab

Mandel Group Residential Development Plan
The Mandel Group Residential Development Plan (Mandel) includes a mix of senior housing,
apartments and side-by-side duplexes 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,
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 Mandel Residential Plan is composed of 266 apartments, 100 senior housing units, and 17
side-by-side duplexes. Figure 6 shows the development site plan locations for the residential
buildings, the development access roadways, and the internal roadway circulation system.

12




Flgure 6: Planned Mandel Resudentlal Development Slte Plan
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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 on Stephen Place and the
planned apartments located in the core development area of the SSND property. The duplexes
and a portion of the apartments located between duplexes and the east side of the historic
buildings 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 also serving as a transition between that 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 SSND access road to Watertown Plank Road between Juneau
Boulevard and Church Street.

Trip Generation: For traffic analysis purposes the nationally recognized Institute of
Transportation Engineers (ITE) Trip Generation Manual, 10% edition was used to identify the

13



number of peak traffic hour trips generated by the Mandel Development Plan. Table 4
summarizes the morning and evening peak 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 100 251 10 15 25 20 15 35
Total 400 40 105 145 110 70 180

Source: /TE Trip Generation Manual, 10% edition

As indicated on Table 4, the 400 residential 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, based on traffic counts
collected by Ayres Associates, 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 Watertown Plank Road traffic impacts from the Mandel development
to 120 morning and 145 evening new peak hour trips. Based on peak hour traffic movement
data collected at the study intersections, as well as, the Watertown Plank Road intersection
with Longview Drive, which serves neighborhoods north and south of Watertown Plank Road
between Stephen Place and North 124t 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 Longview Drive 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 of
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.
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Figure 7: Trip Distribution of Morning Peak Hour Trips Generated by Mandel Residential

Development Plan
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Figure 8: Trip Distribution of Evening Peak Hour Trips Generated by Mandel Residential

Development Plan
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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 attributed to the
current SSND development. The Mandel trip distribution assignments attributed to the existing
SSND development are included in the Technical Supplement to this report.

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
intersection operating conditions 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 6t 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
_experiencedelay.
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. o
Extreme Congestion: Nearly all vehicles

A <10 <10

D >35-55 >25-35

E >80 >50 experience significant delay. Volume may
Orv/C>1.0 OrVv/C>1.0 be higher than capacity. Potential
gridlock.

The 95% percentile queue is also included in the operations summary as an additional
performance measure. The 95t 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 queues for a given traffic movement are expected to extend. In other words, there is
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only a 5% probability that the 95t 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 124t Street
Scenario Control MOE Movement OVERALL
eBL | £8T | eBR | | weL | wer|wen| | nL | noT | ner | | ser | seT | ser
105 A 3 < 3 c 8
2019 AM Existing | Signal | Defay(sec) 97 242 34.4 283 225 | 190
Queue (ft) 125° 100’ 75' 175' 100' -
Los A < C C C c
2019PMExisting | Signal | Delay(sec) 9.4 285 334 321 254 | 221
Queue (f) 125' 200" 50" 200' 125' -
Movement OVERALL
esL | 87 | e8R | |weL|weT[wer] [ neL | neT | nBr | | saL | s8T | ser
L0s A I C C 3 8
202
u‘;ﬁ:d signal | Delay(sec) 9.7 282 34.4 28.3 225 | 189
Quee (ft) 125° 100° 75" 175' 100' -
108 A [3 C C ¢ [
a:fl::rm Signal | Delay {sec) 95 287 335 322 | 256 | 222
Queue (i} 125° 200' 50" 200° 125' -
Stephen Place/Blue Ridge Boulevard
Scenasio Control MOE Movement OVERALL
g8t | 87 | eBR | [waL [ wer | wer| [ naL | nBT [ nBr [ | ssL [ sar | ssR
108 A A < B A
2019AM Bxisting | Stop | Delay(sec) 0.1 0.4 17.6 139 10
Queue () 25" 25° 25' 25" -
L0S A A C B A
2019PMExisting | Stop | Delayisec) 03 0.0 220 120 09
Queue (ft) 25 28" 25 25 -
Movement OVERALL
eBL | esr | esr | | weL | wer | war | [ naL | ~er [ mer [ | st | ser | ssr
105 A A [5 B A
2023AM
packground Stop | Delay{sec) 0.1 04 17.9 14.1 1.0
Queue (ft) 25' 25’ 25" 28" -
105 A A C B A
a::zm:d Stop | Delaylsec) 03 0.0 226 12.1 0.9
Kerou Queue (ft) 25" 25' 25" 25' -
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Table 6: 2019 and 2023 Morning and Evening Peak Hour Background Traffic Intersection
Operation (con’t)
Crescent Drive

Scenario Control MOE Movement OVERALL
esL | £87 | |war|wer| [ sBL | ser
L0S A A C A
2019 AM Existing Stop Delay {sec) 1.2 0.0 159 1.8
Queue {ft) 25’ ) 25" -
L0S A A Cc A
2019 PM Existing Stop Delay {sec) 1.0 0.0 154 0.9
Queue {it) 28’ 0’ 25* -
Movement OVERALL
et | 8T | [wer|wer| | sat | ser
105 A A C A
8:::':::: d Stop Delay {sec) 1.2 0.0 16.1 1.8
Queue {R) 25¢ 0 25 -
108 A A C A
8::2::: d Stop Delay (sec) 1.0 0.0 15.6 0.9
Queue {ft) 25° 0' 25' -
Juneau Boulevard
Scenario Control MOE Movement OVERALL
wel | wer | | saL [ ser NE. | NER
LOS A C A A
2019 AM Existing | Stop | Delay{sec) 0.0 18.8' 0.0 23
Queue {ft) o' 50" 25° -
108 A [ A A
2019 PM Existing | Stop | Delay{sec) 0.0 24,5 0.0 1.4
Queue {it) o 50° 25" -
Movement OVERALL
weL | wer | | sBL | sBR NEL | NER
Lo A C A A
8:::;::: d Stop Delay {sac) 0.0 19.3' 0.0 2.3
Queue {ft) 0 $0’ 25" -
LOS A D A A
8::::1'::: d Stop Delay{sec) 0.0 25.3' 0.0 1.4
Queue {ft) [} 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

Scenario Control MOE Movement OVERALL
wwsL | NwaR | | neaT | nesr | | sweL | swet
Los B A A A
2019 AM Existing Stop Delay{sec) 10.2 0.0 0.2 01
Queue {ft) 25° 0 25’ -
10S C A A A
2019 PM Existing Stop Delay(sec) 15.3 0.0 0.2 0.2
Queue {ft) 25’ 0’ 25° -
Movement OVERALL
nwsL | Nwer | | NEBT | NEsr | | swaL | swar
LOS 8 A A A
B::::u::: 4 Stop | Delay(sec) 10.3 0.0 0.2 0.1
Queue (ft} 25 0 25' -
2023 PM LO0S C A A A
Background Stop Delay {sec) 15.6 0.0 0.2 0.2
Queue {ft) 25 0 25 -
Legion Drive
Scenario Control MOE Movement OVERALL
seer | seet [ sesR | [nwet [ wwet [nwer | | wnest [ west| nesr | [ swel | swer| swer
LS 2 B No vehicles E L < g £
2019AMExisting | Signal | Delay(sec) | 28.2 203 Exited Driveway 76.4 15.1 20.4 155 | 222
Queueft) | 25 75' 100’ 225' 200’ 25’ ~
L0$ D < < F 8 C ] [4
2019 PM Existing | Signal | Dalay(sec) | 39.0 212 29.7 135.4 16.2 22.4 155 29.6
Quevelft) | 50 100' 59' 175' 300' 275! 25’ -
Movement OVERALL
seBl | seT | seBR | | mwet | wwet | NweR | | mel | neat | ness | | swat [ swer [ swen
108 D < E B c B ¢
voowns | 5o [Bmed T ) e (e e s s T
Queue (i) | 25 75' 100° 225' 200" 25 -
2023 PM 108 - : : : . 3 . g
Background Signal | Delaysec) | 39.0 212 29.7 135.4 16.3 22.7 155 296
Quewelft) | 50' 100' 50’ 175 300’ 300’ 28 -
Elm Grove Road
Scenario Control MOE Movement OVERALL
NBL NBR NEBT | NEBR SWBL | SWBT
108 [3 C A A A A [
2019AM Existing | Signal | Delay(sec) | 20.0 231 89 7.3 9.7 8.3 117
Quevefft) | SO’ 100’ 100' 25 78 75 -
108 [ [4 A A B A 8
2019 PMExisting | Signal | Delay(sec) | 216 23.2 9.0 7.3 107 | 89 126
Queue(R) | 100' 125’ 125' 25 1000 | 128 -~
Movement OVERALL
NBL NSR NEBT | NEBR SWBL | SWBT
108 [3 C A A A A 8
B::z::: p Signal | Delay(sec) | 20.0 231 89 73 9.8 83 218
Queuefft) | 50’ 128' 100' 25' 75 75 -
10§ [= c A A B8 A 8
B:fg::: 4 Signal | Delayisec) | 21.6 232 9.1 7.3 110 | 9.0 126
Queueift) | 100’ 128’ 125' 25° 128' | 128 -
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Table 6: 2019 and 2023 Morning and Evening Peak Hour Background Traffic Intersection
Operation (con’t)
Stephen Place/Eastern SSND Access Road

SSND East Driveway Traffic Operations
Scenario Contsol MOE Movement OVERALL
EsL | EBR neL | Ner | [ sBT | ser
105 A A A A
2019 AM Existing Stop Delay (sec) 0.0 0.0 0.0 0.0
Queue {ft) 25’ 25' o' -
105 A A A A
2019PMExisting | Stop | Delayisec) 88 0.0 00 2.6
Queue {ft) 25 25' 0 -
Movement OVERALL
£8L | EBR nBL | NBT | | sBT | s8R
105 A A A A
5:3:;:::‘ Stop Delay (sec) 0.0 0.0 0.0 0.0
Queue {ft) 25’ 25° 0' -
[Ee) A A A A
B::lz:x d Stop Delay{sec) 8.8 0.0 0.0 2.6
Queue {ft) 25" 25’ o' —

The analysis summarized in Table 6 indicates that all study intersection traffic movements in
2019 were operating at LOS ‘D’ or better conditions except for the northeastbound Watertown
Plank Road left turn which was operating at LOS ‘E’ during the morning peak hour and at LOS ‘F’
during the evening peak hour.

The analysis summarized in Table 6 also indicates that all study intersection traffic movements
in 2023are expected to continue operating at or better than LOS ‘D’ except for the
northeastbound Watertown Plank Road left turn at its intersection with Legion Drive which is
operating at LOS ‘E’ during the morning and LOS ‘F’ during the evening peak traffic. The
southeastbound left turn from Legion Drive to Watertown Plank Road is operating at LOS ‘D’
during both the morning and evening peak hours. The southbound approach of the Juneau
Boulevard intersection during the evening peak hour changes 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 ‘D’ or better in 2019 and 2023.

Year 2023 Traffic Operation with Mandel Development Trips: Figures 9 and 10 show peak hour
traffic volumes with the residential trips generated by the Mandel development.
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Figure 9: Year 2023 Morning Peak Hour Traffic with Mandel Development Trips
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Figure 10: Year 2023 Evening Peak Hour Traffic with Mandel Development Trips
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The peak hour volumes on Figures 9 and 10 with Mandel development trips were analyzed to
identify the impact on year 2023 background traffic operation which were previously
summarized in Table 6. Table 7 shows year 2023 intersection operation with the additional
residential trips generated by the Mandel development.

Table 7: Year 2023 Peak Hour Traffic Operation with Mandel Development Trips
North 124 Street

Movement OVERALL
g8t | BT | €8R | | weL | wer|wsr| [ wBL | meT | nBR | | st | ssr | sem
105 A c C C C )
2023 AM with
Develo ﬂs:nn Signal | Delay({sec) 9.9 243 384 283 226 | 187
pr Queue (ft) 125° 100' 75’ 175’ 100" =
‘ 108 A c C c c c
m:et:?w‘:eﬁm signal | Delay{sec) 96 29.0 338 326 64 | 224
op Queue (ft) 125 200" 50' 200' 126’ =
Stephen Place/Blue Ridge Boulevard
Movement OVERALL
eaL | €87 | e8r | [ wseL | wer | wsr| | mat | weT [ ner [ | saL | ser | sBr
108 A A C B A
IO?EAI\:MRI'S:&D Stop | Delay(sec) 0.1 0.4 201 149 2,0
EsSpees Queve () 25 25" 2% % .
105 A A D B A
P
IO?GV:;M:E.:ND Stop | Delay(sec) 03 0.7 27.7 124 1.5
” Queue () 25° 2 2 T3 -
Crescent Drive
Movement OVERALL
€8L | €8T WBT | WBR sBL | SBR
LOS A A C A
2023 AM with SSND
Davsionaam Stop | Delay fsec) 1.2 0.0 17.3 1.8
P Queue (ft) 25 o 25" =
LOS A A C A
0 D
2 ?;f:::e:st" Stop | Delay(sec) 1.0 T oo 17.0 0.9
Queue {ft) 25' o 25" -
Juneau Boulevard
Movement OVERALL
wa. | wer | | saL | s8R NEL | NER
108 A C A A
2"?‘3‘““’"’;?” Stop | Delay(sec) 0.0 212 0.0 2.4
opm Queue (ft) o' 50' 25' ~
108 A D A A
023 PM with SSND
: ;Mopm::" Stop | Delay{sec) 0.0 28.7" 0.0 15
Queue (ft) Q' 50 25 -
Western SSND Access Road
Movement OVERALL
Nwat | NweR | | neBT | NEBR | | swaL | sweT
LOS 8 A A A
”2::;‘:”";:":“” stop | Delay(sec) 141 0.0 0.4 1.3
i Queue (ft) 25 0 28 -
LOS C A A A
2023 PM with SSND
Development Stop Delay (sec) 20.7 0.0 1.0 1.3
Queue (ft) 25' 0 25’ -
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Table 7: Year 2023 Peak Hour Traffic Operation with Mandel Development Trips (con’t)

Legion Drive

Movement OVERALL
seaL | seav | sear | [ nwaL [ nwer [ nwer | | mest | nesr| nese| | swel | swer] swer
108 D C £ B c 8 3
2023 AM with SSND No vehicles
Development Signal | Delay{sec) | 38.2 203 Exited Driveway 764 153 23 155 228
Queuefft) | 25' 75" 100° 225' 250° 25' .
108 D ¢ 3 f B c 8 C
2023 PM with SSND
Development Signal | Delayfsec) | 39.0 212 297 1354 176 235 15.5 29.7
pme Queue{f) | 50' 100" 50' 175 350' 325’ 25 -
Elm Grove Road
Movement OVERALL
N8L N8R NEBT | NEBR SWBL | SWBT
LOS c c A A 8 A B
zoz:e:::mu:sﬁm | Signat | Delayisec) | 200 | 233 20 73 107 | 86 119
i Queve(ft) | 50° | 125’ 125 | 25 100 | 100’ -
1 LOS c c A A 8 A 8
1”:2::::“&5:‘"” signal | Delay(sec) | 216 23.8 93 73 11.8 9.1 13.0
N Queue () | 100' | 150' 150’ 25' 125' | 128 -
Stephen Place/Eastern SSND Access Road
Movement OVERALL
EBL | E£BR ~BL | wer s87 | SR
LOS A A A A
2023 AM with SSND
Development Stop Delay (sec) 2.0 0.0 0.0 4.0
Queue (ft) 25° 25 0 -
LOS A A A A
2023 PM with SSND
Development Stop Delay (sec) 9.0 0.0 0.0 2.2
op Queue (ft) 25 25* o -

The operation analysis summarized on Table 7 indicates that the only year 2023 intersection

approaches that change LOS with trips generated by the Mandel development when compared
to year 2023 background traffic growth only is the southwestbound Watertown Plank Road left
turn at Elm 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 increase from 22.6 seconds to 27.7 seconds. 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 background traffic growth without any new development

g

Downtown Corridor residential trips

Year 2028 background traffic growth plus Mandel development trips
Year 2028 background traffic growth plus Mandel and Village Master Plan

1. Year 2028 Backeground Traffic Growth Operation Without Any New Development:

Table 8 summarizes study intersection operation under the assumed one half percent
annual growth of background through traffic on Watertown Plank Road.
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North 124t Street

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

Movement OVERALL
e8L | eo7 | eBR | [wet [ wser|wen| | wat [ wer | mner | | s8L | ser | ser
L0§ A C 3 C C 8
2028 AM
Background Signal | Delay(sec) 9.8 244 34.8 28.6 28| 190
Queue {ft) 125 100' 75' 175’ 100' -
10§ A C 3 C 3 ¢
2028PM
Background Signal | Delay (sec) 95 283 337 324 59| 20
Queue (ft) 125' 200° 50! 200° 125 | -
Stephen Place/Blue Ridge Boulevard
Movement OVERALL
e | st | esn | |wet | wer|wer| | weL | wer | ner | | seL | ser | sem
105 A A ¢ B A
2028 AM
Backpround Stop | Delay({sec) 01 04 185 145 1.0
Queue {ft) 28’ 25 25 25 -
L0s A A 3 B
2028°M
Seckisind Stop | Defay(sec) 03 0.0 23.7 122 09
Queue {ft) 25' 25 25' 25' -
Crescent Drive
Movement OVERALL
eBL | €8T | [wer|wes| | seL | ssr
LOS A A C A
2028 AM
Bacw;n d Stop | Delay(sec) 12 0.0 16.5 1.8
Queue {ft) 25' o' 25 -
L0S A A c A
28 PM
B::";ou“ 4 stop | Delay{sec) 1.0 0.0 16.0 0.9
Queue {ft) 28’ o' 28’ -
Juneau Boulevard
Movement OVERALL
weL | wer | | sBL | sBR NE. | NER
L0s A [4 A A
2028 AM ;
Backiound Stop Delay {sec) 0.0 195 0.0 23
Queue {it) 0 50 25' -
Los A D A A
s::s:::n p Stop | Delay(sec) 0.0 26.6' 0.0 1.4
Queue {ft) 0 50 25' e
Western SSND Access Road
Movement OVERALL
nwalL | NweR | | nesT | near | | swat | swer
10S 8 A A A
2028 AM
8ackground Stop Delay{sec) 10.3 0.0 0.2 01
Queue {ft) 25 0 25' -
LOS c A A A
2028 PM
Background Stop Delay {sec) 16.1 0.0 02 0.2
Queue {ft) 25 0’ 25 ~-
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Table 8: Year 2028 Peak Hour Background Traffic Operation Without Any New Development

(con’t)
Legion Drive
Movement OVERAWL
sesL | seaT | sesR | | nweL | nwer [ nwer | | nes | nest| wesr | [ swal [ swer| swem
Los D 3 E C B 3
2028AM No vehicles
Background | SE° | Delaylsed) | 382 | 203 Eited DSy 764 152 06 | 155 | 222
Queve(f) | 25' 75' 100' 225' | 2000 | 29 -
LOS D 3 c F 3 B 3
B::i::uMnd Signal | Delayfsec) | 390 212 297 1354 16.6 231 155 | 297
Queve{ft) | s0' 100' 50° 175' 300' 300' 25' -
Elm Grove Road
Movement OVERALL
NBL NBR NEBT | NEBR sweL | swer
108 < A A A A B
3:::":4“: p Signal | Delay(sec) | 200 | 234 2.0 7.3 100 | 8s 119
‘ Queue {ft) | 50’ 125° 125' 25' 75 | 100 =
L0s C A A 8 A 8
B:;::x 4 Signal | Delay{sec) | 216 234 91 73 111 | 9.0 127
Queve(ft) | 100' | 125’ 125' 25' 125' | 128 -
Stephen Place/Eastern SSND Access Road
Movement OVERALL
e8L | €8r | | nBL | nBT | | sBT | ser
LOS A A A A
2028 AM
Background Stop Delay(sec) 0.0 0.0 0.0 0.0
‘ Queue (ft) 25° 28’ o' -
LOS A A A A
2028 PM
Background Stop Delay {sec) 8.8 0.0 0.0 2.6
Queue {ft) 25 25’ 0’ -

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. The year 2028 traffic

volumes without any new development represents an assumed ‘through’ traffic growth rate
of one half percent per year.

summarizes study intersection operation under the assumed one half percent annual

growth of through traffic on Watertown Plank Road and the addition of residential trips

generated by the Mandel development.

Year 2028 Background Growth Traffic Operation with Mandel Development Trips: Table 9
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Table 9: Year 2028 Peak Hour Traffic Operation With Mandel Development Trips
North 124% Street

Movement OVERALL
esL | E8T | esR | [ wet | wer| wer | | neL | o7 [ N8R | | oL | ser | ssm
L0s A C 3 3 c 8
2028 AM with SSND
Develoament | & | Delaylsec) 100 244 348 86 29| 189
g Queue {f) 125 100 75 75 | w00 | -
10§ A C C 3 3 c
2028 PM with SSND
Diviloninent Signal | Delay(sec) 9.6 293 338 32.6 267 | 225
i Queue {ft) 125 200 50' 00 | 125 | -
Stephen Place/Blue Ridge Boulevard
Movement OVERALL
€L | €67 | €R | [wsL | wer | weR| | neL | Net | Ner | | ssL | sBT | seR
L0S A A c 3 A
o v
2 ?ec::o""::::“" Stop | Delayisec) 01 04 209 153 20
) Queue () 2 2 = 2 =
10§ A A ) )
2028 PM with SSND
Dev: meﬁ“ Stop | Delay{sec) 03 0.5 28.7 125 15
o Queue ) 2 2 2 25° -
Crescent Drive
Movement OVERALL
esL | 8T | | weT|wer| | s8L | ssr
L0s A A c A
th
zot?eh:owameztﬂo Stop Delay{sec) 1.2 0.0 17.7 1.8
4 Queue (ft) 25’ o 25' N
105 A A c A
zoz.:::::vi:e:iuo Stop | Delay(sec) 1.0 ¥ oo 17.0 0.9
P Queue (ft) 25’ o 25° N
Juneau Boulevard
Movement OVERALL
waelL | wer | [ sBL [ sBr | | na | ner
. 108 A C A A
“ﬁc:fa‘;";:::m Stop | Delay(sec) 0.0 219 0.0 2.4
Queue {ft) 0’ 50' 25 -
SSND 108 A D A A
20?&110%‘::"' Stop Delay{sec) 0.0 30.3° 0.0 15
P Queue (ft) o 50° 25" -
Western SSND Access Road
Movement OVERALL
nwal | NweBr | | nesT | nesr | | swaL [ swer
108 B A A A
zo?;::ffﬂ:::f"” Stop | Delay(sec) 14.4 0.0 0.4 1.3
i Queue {ft) 25 0 25’ -
108 C A A A
RPN | (| e T % 1o i3
P Queue (i) 25° o 25" -

28




Table 9: Year 2028 Peak Hour Traffic Operation With Mandel Development Trips (con’t)
Legion Drive

Movement OVERALL
seaL | sesT | seBr | [ nwal [ nwet | Nwer | | mesl | west| nesm | | swel | swar | swen
105 D C E 8 ¢ B
2028 AM with SSND No vehicles
Development Signal Delayfsec) | 382 203 Exited Driveway 764 ] a3 155 228
Queuefft) | 25 75" - 100' 250' 250' 25 -
105 D C c F 8 3 B
2028 PM with SSND
°:evel:"mm Signal | Deloylsed) | 390 | 212 297 1354 | 180 B9 | 155 | 298
i Quevefft) | S0° 100' 50’ 175' 350" 325' 25 -
Elm Grove Road
Movement OVERALL
NBL NBR NEBY | NEBR SWBL | SWBT
105 c ¢ A A ] A B
2028 AM with SSND
Development Signal | Delay{sec) | 200 | 235 9.2 7.3 109 | 87 120
Queue(ft) | 50’ 12%' 125! 25 100' | 100° -
105 C C A A B A B
2028 PM with SSND
Development Signal | Delayfsec) | 216 | 24.0 9.4 7.3 120 | 92 131
Queue(ft) | 100' | 150 150' 25 125 | 128 -
Stephen Place/Eastern SSND Access Road
Movement OVERALL
€8L | EBR NBL | NBT | | sBT | saR
: L0S A A A A
zoﬁ::f;:i"” Stop | Defay{sec) 9.0 0.0 0.0 40
2 Queue (ft) 25' 25’ 0 -
105 A A A A
2028 PM with SSND
Development Stop Delay {sec) 3.0 0.0 0.0 2.2
5 Queue {ft) 25 25! 0 -

As shown on Table 9, during the morning peak hour operation of the southwestbound
Watertown Plank Road left turn at EIm Grove Road is expected to change from LOS ‘A’ to
LOS ‘B’ in the year 2028 with Mandel development traffic with operation of the southbound
approach on Blue Ridge Boulevard expected to change from LOS ‘B’ to LOS ‘C’ in 2028 with
the addition of Mandel development trips. During the evening peak hour the northbound
approach of Stephen Place expected to change from LOS ‘C’ operation to LOS ‘D’ during the
evening peak hour in 2028 with the addition of Mandel residential trips due to an increase
in average vehicle delays from 23.7 seconds to an average vehicle delay of 28.7 seconds. All
of the other study intersections continue to operate at the same LOS as they did in 2023.

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 ElIm 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
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generated between the Legion Drive and Elm Grove Road intersections according to date
published in the ITE Trip Generation Manual, 10*" edition.

Table 10: Village Downtown Corridor Master Plan Residential Trip Generation

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

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

development.

Table 11: Year 2028 Peak Hour Background Traffic Operation With Mandel Development and
Village Downtown Corridor Master Plan Residential Trips
North 124t Street

Movement OVERALL
sl | es7 | eBR | |wel | wer|wer| | new | nar | meR | | seL | ser | seR
2028 AM with SSND L0S ] 3 3 3 c B
& Village Signal | Delay(sec) 10.1 %S5 348 86 |20 188
Development Queue () 125' 125° 75’ 175 1000 | -
2028 AM with SSND 105 A 3 C C c [
& Village Signal | Delay(sec) 9.7 29.7 339 330 |24 228
Development Queue {ft) 125' 225' 50' 200 |00 -
Stephen Place/Blue Ridge Boulevard
Movement OVERALL
e | £87 | eBR | | waL|wer|wsR| [ weL | ner | mer | | s | ser | sem
2028 AM with SSND 105 A A 3 ¢ A
& Village Stop | Delaysec) 0.1 0.4 22 158 20
Development Queue {ft) 25 25 25 25 -
2028 AM with SSND 108 A A D B
& Village $top | Delay(sec) 03 0.7 314 128 16
Development Queuve {ft) 28 28 25 25 -
Crescent Drive
Movement OVERALL
ea. | esr | [wer|wsr| | sBL | seR
2028 AM with SSND 105 A A [3 A
& Village Stop Delay {sec) 1.2 0.0 185 1.8
Development Queue {ft) 25’ 0 25’ -
2028 AM with SSND L0S A A C A
& village Stop | Delay (sec) 1.0 T o0 17.6 1.0
Development Queue (ft) 25 0’ 25' -
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Table 11: Year 2028 Peak Hour Background Traffic Operation With Mandel Development and
Village Downtown Corridor Master Plan Residential Trips (con’t)
Juneau Boulevard

Movement OVERALL
wel | wer | | s8L | s8R | | neL | Ner
2028 AM with SSND Los A ' c A A
& Village Stop Delay {sec) 0.0 234 0.0 25
Development Queue {ft) o' 50' riy -
2028 AM with SSND LOS A D A A
& Village Stop Delay (sec) 0.0 32.7° 0.0 16
Development Queue {ft) 0 50 25’ -
Waestern SSND Access Road
Movement OVERALL
_ nwaL | nweR | | nesT | Nesr | | swst | sweT
2028 AM with SSND LOS B A A A
& Village Stop Delay (sec) 15.0 0.0 0.4 1.2
Development Queue {ft) 25’ 0 25" -
2028 AM with SSND LOS < A A A
& Village Stop Delay {sec) 233 0.0 10 13
Development Queue (ft) 25* [} 25 -
Legion Drive
Movement OVERALL
seBl | SeB7 | seBR | | wwaL | NwBT [ NweR | | NeBL | nEBr|neBR| | swel | swet | swer
2028AMwith SSND L0 D 3 : E B 3 B C
No vehicles
& Village Signal | Delay(sec) | 38.2 203 Exited Driveway 764 16.1 26 155 | 230
Development Queue(ft) | 25' 75 = 100’ 250' 250' 50’ -
2028 AM with SSND Los D ¢ ¢ F B C B ¢
B Village signal | Delay(sec) | 390 | 212 297 1254 | 184 2138 155 | 200
Davelopment Queus (it} S0 100° 50 175' 378 350 25' -
Elm Grove Road
Movement OVERALL
NBL NBR NEBY NEBR SWBL | swaT
2028 AM with SSND LOs C C A A B A B
& Village Signal | Delay(sec) 20.0 23.6 9.2 7.3 116 8.9 12.2
Development Queue {ft) 50' 128 125° riy 125' 100' -
2028 AM with SSND 105 ¢ [4 A A B A 8
&Village Signal Delay {sec) 216 24.5 9.6 73 12.8 9.3 134
Development Queue {ft) 100' 150 150 25! 150 150' -
Stephen Place/Eastern SSND Access Road
Movement OVERALL
EBL | EBR NBL | NBT | | sBT | sSBR
2028 AM with LOS A A A A
SSND & Village Stop | Delay (sec) 9.0 0.0 0.0 4.0
Development Queue (ft) 25' 25' 0' --
2028 AM with LOS A A A A
SSND & Village Stop | Delay (sec) 9.0 0.0 0.0 2.2
Development Queue (ft) 25' 25' 0' --
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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 in combination with the Mandel residential trip generation compared to year
2028 operation with Mandel only trips, shown in Table 9, is the eastbound approach at
North 124t 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 traffic 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 per vehicle compared to the delay in 2023 of 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 the intersection analyses conducted in this study indicate the Legion Drive intersection with
Watertown Plank Road the northeastbound left turn is experiencing LOD ‘E’ operation during
the morning peak hour and LOS ‘F operation during the evening peak hour. This poor LOS exists
in the year 2019 through 2028. A signal timing improvement that reassigns 5 seconds of green
time from the southwestbound through movement on Watertown Plank Road to the
northeastbound left turn improves 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 the signal timing improvement.
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Table 12: Legion Drive Intersection Signal Timing Improvement Operation

Legion Drive Traffic Operations
Scenario Control MOE Movement OVERALL
sl | sesv | sesR | [ nweL [ wwer | wwer | | wesL | west|mesr| | swei| swet| swer
108 0 [3 - D) 8 3 B 3
2019AMBxisting | Signal | Delayfsec) | 382 |  20.3 Ezt:"l';r's; ey 442 151 228 | 185 | 213
Queue () | 25 75' 100° 225’ 225' 25 -
L0 0 C C 0 B (o B [
2019PMExisting | Signal | Delay(sec) | 39.0 212 297 495 162 276 185 | 241
Queue(h) | 50’ 100’ 50' 125' 300’ 300' 25' -
Movement QVERALL
seBL | s [ sear | | nweL | nwer |NweR | | mesL | nesr|mesr| | swet | sweT| swer
2023 AM L8 . s No vehicles 2 . 5 £ <
Delay(sec) | 382 203 . : 442 150 250 185 | 214
sacgond | Queve () | 25° 75 . w0 | 225 25 5 | -
L0s D 3 c D B 3 B C
2033"’““ Signal | Delay{sec) | 39.0 212 29.7 495 163 281 185 | 243
Backgrou Queve(R) | 50’ 100’ 50' 125' 300' 225’ 25' -
Movement OVERALL
seBL | seaT | sesR | | nweL | NweT [NwBR | | e | NEST| NEBR| | swel | SWBT | sweR
108 D c . D B 3 B 3
zoz:;::::y Sl [ Delayliec) | 382 | 203 e way [L]_42 13 24| s | us
Queve (i) [ 25’ 75 100 s 275 2 N
105 D 3 c 0 B C B C
zoatv:m:s‘un signal | Delaylsec) | 39.0 212 297 495 17.6 292 185 | 249
Queve () [ 50' 100' 50’ 128’ 350° 350" 25' -
Movement OVERALL
seal | seav [ seer | [ nwst | nwer | nwen | | nest | nest|wesr| [ swei|swer| swer
2028AM tes > s No vehicles D 2 £ - £
signd | Delay(sec) | 38.2 203 : . 44.2 152 250 185 | 214
Background Queve(r) | 25' 75" G L W' | 225 25 5 | -
105 D 3 3 D 8 c B c
B:’z::m Signal | Deloy(sec) | 390 | 212 97 95 | 166 287 | 185 | 245
Queve{R) | 50’ 100" 50' 125' 300° 325’ 25 -
Movement QVERALL
sesl, | seov | sevR | [ nwaL | wwet [ nwen | | neeL | weet|mesr| | swet | swer| swer
10§ 0 3 - D B 3 B c
m;;x:o::x:fm signal | Delay(sec) | 38.2 203 - 44,2 155 274 185 | 226
Queve ) | 25’ 75' - 100' 250' 275° 25" ~
105 D 3 c D 8 C B c
zom;i;heﬁm signal | Delay(sec) | 39.0 21.2 297 495 180 299 185 | 253
Queueft}) | 50’ 100' 50’ 128’ 350" 350" 25 -
Movement OVERALL
sesl | seaT [ seeR [ [ wwsd [ wwer [ wwen | | wesL [ nest| nesn| [ swei | swer| swer
2028 AM with SSND 108 ) c - ) 8 3 B 3
& Village Signal | Deley(sec) | 382 203 - 442 161 278 185 | 229
Development Queve (it} 25! 75 - 100° 25¢° 275! 25 -
2028 PM with SSND 108 D 3 c D 8 3 B ¢
&Village signal | Delay(sec) | 390 12 297 495 184 314 185 | 260
Development Queue(t) | so' 100' 50’ 128' 375' 375" 25' =

As shown on Table 12, under all development scenarios in 2023 and 2028 the Legion Drive
traffic movements should 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 11 and 12 illustrate the redistribution of traffic movements with a three SSND access
road alternative.
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Figure 11: 2023 Morning Peak Hour Traffic with Three Access Road Mandel Development
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Figure 12: 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 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 11 and 12. This access road trip utilization
pattern would remain constant under the 2028 development scenarios with three access
points.

Crescent Drive: Table 13 summarizes the year 2023 and 2028 SSND three access road
alternative operation for the Crescent Drive intersection with Watertown Plank Road.

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

Crescent Drive Traffic Operations
Scenario Control MOE Movement OVERALL
e8L | €7 | £8R | |weL |wsT|wer| [ mBL [ ~ev | neR | | sBL [ seT | seR
LOS A A C < A
zoz:e:e'?o:::ﬁﬂn stop | Delay(sec) 12 02 s 08 26
Queue (ft) 25’ 25 25" 25 -
LOS A A E s A
z°?e:‘:m?‘~n Stop | Delay(sec) 1.0 0.3 355 181 15
Queue [ft) 25" 25 258" 25’ -
Movement OVERALL
eeL | 87 | #8R | [weL|wer|wer| [ meL | BT | neR | | seL | sBr | seR
LOS A A C C A
zoz:e::o::‘:nss:m Stop Delay {sec) 12 0.2 232 204 2.6
Queye (ft} 25" 25' 25' 25 -
L05 A A E C A
zozmxfzﬁm Stop | Delay{sec) 1.0 0.3 375 187 15
Queue (ft) 25' 25" 25' 28" -
Movement OVERALL
e8L | 87 | #8R | |weL [wer|wer| [ nBL | NBT [ naR | | seL | ser | sem
2028 AM with SSND LOS A A C < A
& Village Stop | Delay(sec) 12 0.2 24.6 216 26
Development Queue (it} 25 25 25’ 25 -
2028 AM withSSND 105 A A E <
& Village Stop Delay {sec) 10 0.3 40.4 196 1.6
Development Queue (it} 25’ 25' 25’ 25 -

The peak hour traffic operation at the Crescent Drive intersection, with a new center SSND
access road summarized on Table 13, indicates that all intersection traffic movements in 2023
and 2028, with trips generated by the Mandel development and Village Downtown Corridor
Master Plan residential development, should 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
residential 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 tending to overstate vehicle delays. In most situations, vehicles
will use gaps in the Watertown Plank Road traffic stream before it experiences LOS ‘E’ delay
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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: Year 2023 and 2028 Stephen Place/Blue Ridge Boulevard Peak Hour Operation
Scenarios Under a Three SSND Access Road Alternative

Scenario Control MOE Movement OVERALL
eBL | EBT | eBR [ [weL | wer|wer| [ meL| BT | Ner [ [ sBL [ sBT [ sBR
. LOS A A C B A
ZOZDZCZ'D";::Z::ND Stop | Delay (sec) 01 02 193 7 13
Queue (ft) 25' 25! 25' 25' -
) LOS A A 3 B
zo?etzz:;:‘::stmn Stop | Delay (sec) 03 03 229 125 0.9
Queue (ft) 25 25! 25' 25' -
Movement OVERALL
eBL | EBT | EBR [ [ wsL | wsT|wBR| | NBL | NBT | NBR | | sBL | SBT | SBR
: LOS A A C C A
2“:;‘2:'0‘::‘:::"" Stop | Delay fsec) 01 02 198 150 13
Queue (ft) 25' 25' 25' 25' -
ith LOS A A C B
20?3:2’:::;:1"" Stop | Delay sec) 03 02 234 126 0.9
Queue (ft) 25' 25' 25' 25' -
Movement OVERALL
EBL | EBT | EBR | | WBL| WBT|WBR| | NBL | NBT | NBR | | sBL | $BT | SBR
2028 AM with SSND LOS A A C ¢ A
& Village Stop | Delay (sec) 0.1 0.2 209 15.5 13
Development Queue (ft) 25' 25' 25' 25" -
2028 AM with SSND LOS A A C B
& Village Stop | Delay (sec) 0.3 0.2 24.7 13.0 0.9
Development Queue (ft) 25' 25' 25' 25' -

The peak hour traffic operation at the Stephen Place/Blue Ridge Boulevard intersection under a
new center SSND access road alternative shown on Table 13 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 trips
should operate at LOS ‘C’ or better conditions with a maximum backup of 1 car.

Stephen Place/SSND East Access Road: Table 15 summarizes the 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: Year 2023 and 2028 Stephen Place/SSND Eastern Access Road Peak Hour Operation
Scenarios Under a Three SSND Access Street Alternative

Scenario Control MOE Movement OVERALL
EBL | EBR | | NBL | NBT | | SBT | SBR
Movement OVERALL
EBL | EBR NBL | NBT SBT | SBR
2023 AM with SSND LOS A 2 A A
Development Stop Delay (sec) 8.8 0.0 0.0 2.4
Queue (ft) 25' 25' 0' _
] LOS A A A A
zoznse:::::,:he:stwn stop | Delay(sec) 8.8 0.0 0.0 14
Queue (ft) 25' 25' o' -
Movement OVERALL
EBL | EBR NBL | NBT SBT | SBR
. LOS A A A A
zo?ec:fov;:;::iND Stop Delay (sec) 8.8 0.0 0.0 2.4
Queue (ft) 25" 25' o' -
. LOS A A A A
mz:e:x;’;';heﬁ"") stop | Delay(sec) 88 0.0 0.0 14
Queue (ft) 25' 25" o' -~
Movement OVERALL
EBL | EBR NBL | NBT SBT | SBR
2028 AM with SSND LOS A A A A
& Village Stop Delay (sec) 8.8 0.0 0.0 2.4
Development Queue (ft) 25' 25' o' —
2028 AM with SSND LOS A A A A
& Village Stop Delay (sec) 8.8 0.0 0.0 1.4
Development Queue (ft) 25' 25' o' -

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 trips identified in the Village Downtown Corridor
Master Plan.

Conclusions

This study identifies existing street, intersection safety 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 residential development and potential trips from new residential
development referenced in the Village of EIm Grove Downtown Corridor Master Plan, and the
impact of those development trips on morning and evening peak hour operation at the
Watertown Plank Road study intersections.

From the study findings it is concluded that:

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

2. Traffic safety data over the 5-year time period from 2015 through 2019 indicates the
highest study crashes occurred at the EIm Grove Road intersection with an average of
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10.

11.

12

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 EIm 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 year ‘through’ background
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 traffic hours except for the northeastbound
Watertown Plank Road left turn at the Legion Drive intersection which experiences
LOS ‘E’ morning and ‘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 in 2019,
except for the southbound approach of Juneau Boulevard during the evening peak
hour which will change from LOS ‘C’ to LOS ‘D’ operation.

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.

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 change 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 continue 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 without Mandel development trips except for the southwestbound
Watertown Plank Road left turn at Eim Grove Road which changes from LOS ‘A’ to LOS
‘B’, as well as, 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 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.

It is expected that by the year 2028 that the Village Downtown Corridor Master Plan
may have added an additional 234 residential units which would 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
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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 124t Street to Watertown Plank Road which
would change from LOS ‘A’ to LOS ‘B’.

13. Under a SSND three property access road alternative, which involves 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.

The Technical Supplement to this report contains supporting traffic figures related to the

Mandel residential development and the potential ElIm Grove Downtown Corridor Master
Plan residential development trip assignments and detailed intersection capacity analysis
worksheets.

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

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 by increasing pedestrian awareness
to drivers.

4. Itis 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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