Memorandum

To: Mr. Michael Thompson

From: Michael J. Labadie, PE and Jill M. Bauer, PE, PTOE

Date: September 29, 2021

RE: Traffic Impact Study for Proposed Development Bebb Oak in Rochester Hills, Michigan

ROWE Professional Services Company has completed a Traffic Impact Study (TIS) related to the
mixed-use development located at 2800 South Rochester Road (M-150) in the City of Rochester
Hills, MIl. The current site plan (included in the materials attached to this report) shows 94 units
of multifamily housing, 10,245 square-feet of retail, and 3,503 square-feet of fast-food restaurant
with a drive-through with an anticipated opening date in 2022. This TIS was prepared to
determine if any improvements would be necessary to mitigate traffic impacts to the adjacent road
network. This report has been completed in accordance with the requirements specified by the
Michigan Department of Transportation (MDOT), the Road Commission for Oakland County
(RCOC), and the City of Rochester Hills.

TRAFFIC IMPACT STUDY

Traffic Counts
Turning movement counts (TMCs) were collected during the weekday AM (7 a.m. to 9 a.m.) and
PM (4 p.m. to 6 p.m.) peak periods on June 10, 2021, and the Saturday peak period (11 a.m. to
1 p.m.) on June 12, 2021, at the intersections of:

¢ Rochester Road (M-150) & Barclay Circle/Wabash Road

o Rochester Road (M-150) & Auburn Road

o Rochester Road (M-150) & North Site Driveway

e Rochester Road (M-150) & South Site Driveway

Due to the impact of COVID-19, current traffic volume data is not representative of typical
operations. Historical traffic data from the Southeast Michigan Council of Governments
(SEMCOG) Transportation Data Management System (TDMS) website was compared to the
TMCs completed in 2021 and an adjustment factor was determined for the AM and PM peak hour.
This factor was used to adjust the completed TMCs to “Pre-COVID-19” levels. For the AM peak
hour, a 40 percent adjustment factor was used. For the PM peak hour and Saturday peak hour,
no adjustment factor was necessary.

All study intersections are shown in Figure 1 attached to this memorandum. All traffic counts
used in this study are attached to this memorandum. The existing adjusted peak hour traffic
volumes are shown in Figure 2 attached to this memorandum.
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Background Traffic Scenario

Historical traffic data from the Southeast Michigan Council of Governments (SEMCOG) was
referenced to determine the applicable growth rate for the existing traffic volumes for the project
build-out year in 2022. Based on this review, a background growth rate of two (2) percent was
utilized.

In addition, one background development was identified and included in the background traffic
condition. Using the information and methodologies specified in the latest version of Trip
Generation (Trip Generation Manual, 10th Edition, 2017) and data provided by the developer,
ROWE forecast the weekday AM, PM, and Saturday peak hour trips. The results of the trip
generation forecasts for the background developments are provided below in Table 1.

Table 1
Trip Generation for Background Developments
Land Use Units ‘ AM Peak Hour PM Peak Hour
Code In Out| Total In | Out | Total

Sat. Peak Hour

Land Use In | Out Total

Chick-fil-A - 4978 SF | 51 | 54 105 | 142 | 136 | 278 | 178 | 159 337
Shopping Center 820 5000 SF | 3 2 5 28 31 59 30 28 58
Total - - 54 | 56 110 | 170 | 167 | 337 | 208 | 187 395

These trips were distributed using the trip distribution developed from existing traffic volumes.
The background traffic volumes are shown in Figure 3 attached to this memorandum.

Trip Generation

Using the information and methodologies specified in the latest version of Trip Generation (Trip
Generation Manual, 10th Edition, 2017), ROWE forecast the weekday AM, PM, and Saturday
peak hour trips associated with the proposed development. The results of the trip generation
forecasts are provided below in Table 2.

Table 2
Generation for Proposed Development
AM Peak Hour

Trip
Land Use
Code In

PM Peak Hour |
Out Total In

_ Sat. Peak Hour

Land Use Out Total In Out Total

Multifamily Housing (Mid-Rise) 221 94 DU 9 25 34 25 16 41 22 24 46 511
Retail — Shopping Center 820 10,245 SF 6 4 10 48 53 101 53 49 102 1277
Fast-Food with Drive Through Window 934 3,503 SF 72 | 69 141 59 55 114 98 94 192 1650
Total - - 87 | 98 185 132 | 124 | 256 173 | 167 | 340 | 3,438
Internal Capture Reductions:
6% AM (7% In, 6% Out) 48% PM (47% In, 50% QOut) | 6 5 11 62 62 124 81 84 165 -
48% Saturday (47% In, 50% Out)
Total External Trips | 81 93 174 70 62 132 92 83 175 | 3,438
Pass-By Rates, LUC 820: 34% PM, 26% Saturday | 0 0 0 16 18 34 14 13 27 -
Pass-By Rates, LUC 934: 49% AM, 50% PM, 50% Saturday | 35 | 34 69 30 28 58 49 47 96 -
Total New Trips | 46 | 59 105 24 16 40 29 23 52 3,438
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In multi-use developments, not all the trips generated are from sources outside the boundaries of
the development but are rather trips that are “internally captured” within the site. The methodology
presented in the Trip Generation Handbook (Trip Generation Handbook, 3rd Edition, 2017) was
followed to determine an appropriate internal capture rate for the proposed development. Internal
capture rates for the Saturday peak hour were calculated using the PM peak hour formulas. The
results of this analysis suggest a 6 percent (7 percent in, 6 percent out) AM peak hour, a 48
percent (47 percent in, 50 percent out) PM peak hour, and a 48 percent (47 percent in, 50 percent
out) Saturday peak hour internal capture rate for the combination of land uses. With the inclusion
of the internal capture reductions, the proposed development will generate 174 external trips
during the AM peak hour (81 inbound and 93 outbound), 132 external trips during the PM peak
hour (70 inbound and 62 outbound), and 175 external trips during the Saturday peak hour (92
inbound and 83 outbound).

Typically, when using the Shopping Center land use, these areas are not included in the internal
capture calculations. However, on this site the Shopping Center land use is being used for an
unknown retail in addition to the other specific uses. This is acceptable per the ITE Trip Generation
Handbook, which states:

“A shopping center could also be considered a mixed-use development because it typically
includes uses other than general retail such as restaurants, banks, and office. However, because
data have been collected directly for them as a-stand-alone developments, shopping centers are
considered in Trip Generation Manual as a single land use. The associated trip generation data
presented in the Manual already reflect the effects of internal capture and the mixed-use nature
of the center. Accordingly, internal capture rates are not applicable and should not be used
to estimate trips for shopping centers if using statistics and data for Land Use Code 820.
However, if the shopping center is part of a larger mixed-use development or if it is planned to
have outparcel development of a significantly different land use type, such as residential, the site
could be considered a mixed-use development for the purpose of estimating site trip generation.”
(Section 6.3 Mixed-Use Development Classified as a Single Use, pg. 44-45)”

The latter part of the statement quoted above mentions developments of significantly different
land use types. This proposed development has significantly different land use types other than
the shopping center like the multifamily housing, which justifies the inclusion of the shopping
center area in the internal capture calculations.

Not all the traffic generated by the proposed development will be new traffic added onto the
adjacent roadway network. As with most new commercial development, a significant amount of
the site-generated traffic is considered “pass-by” traffic. Pass-by trips are trips already present
on the adjacent roadway network, which are interrupted to visit the site. Pass-by trips are
accounted for by reducing the number of forecast new trips to be added to the roadway network;
however, actual driveway volumes are not reduced. Pass-by trips are normally expressed as a
percentage of trips generated by the new development. These pass-by rates are published in the
Trip Generation Handbook.

The Trip Generation Handbook suggests a 49 percent AM, 50 percent PM, and a 50 percent
Saturday pass-by rate for the LUC 934 and a 34 percent PM and 26 percent Saturday pass-by
rate for the LUC 820. Since no pass-by data has been published for LUC 934 for the Saturday
peak hour, the PM pass-by trip for this LUC was used during the Saturday peak hour.



Mr. Michael Thompson
September 29, 2021
Page 4

With the application of the pass-by trip factors, the site-generated trips can be classified as “pass-
by” and “new” trips. The proposed development is expected to generate 174 total trips during
the AM peak hour, 132 total trips during the PM peak hour, and 175 total trips during Saturday
peak hour. However, only 105 of the AM peak hour trips, 40 of the PM peak hour trips, and 52
of the Saturday peak hour trips will be new traffic not currently using the adjacent street network,
whose primary purpose is to visit the new development.

Pursuant to the request of MDOT, the City of Rochester Hills, and their consultants, a second trip
generation table and subsequent LOS analyses were generated with the exclusion of internal
capture trips and a hybrid trip generation method for the restaurant with drive-through use. The
results of these analyses can be found attached to this memorandum.

Trip Distribution

The existing traffic volumes were used to develop a trip distribution model for the AM, PM, and
Saturday peak hours for the new ftraffic that will be generated by the proposed development.
Traffic volumes were calculated on each external node of the network. These numbers were
converted into percentages for each peak hour. Table 3 provides the probable distribution based
on the existing traffic patterns.

Table 3
Trip Distribution

. . . AM Peak Hour | PM Peak Hour  Sat. Peak Hour
Direction Via To From  To From To From
North Rochester Road (M-150) 24% 38% 32% 30% 32% 34%
South Rochester Road (M-150) 42% 29% 32% 32% 33% 30%
East Wabash Road/Barclay Circle 8% 6% 7% 9% 7% 7%
Auburn Road 12% 13% 15% 12% 14% 13%
West Wabash Road/Barclay Circle 1% 2% 2% 2% 2% 2%
Auburn Road 13% 12% 12% 15% 13% 14%
Total 100% 100% | 100% | 100% [ 100% | 100%

The trip distribution for the site is shown in Figure 4 attached to this memorandum. The
background traffic volumes were combined with the site generated traffic volumes to obtain the
total future traffic volumes, which are shown in Figure 5 attached to this memorandum.

Level of Service Analysis
Level of service (LOS) analyses for existing, background, and total future (build) conditions for
the AM, PM and Saturday peak hours were performed for the intersections of:
¢ Rochester Road (M-150) & Wabash Road/Barclay Circle
0 Signalized Intersection
o Rochester Road (M-150) & Auburn Road
o Signalized Intersection
o Rochester Road (M-150) & North Site Driveway
0 Unsignalized Intersection
o Existing driveway approximately 1,250 feet north of Auburn Road
o Driveway will operate as right-in/right-out
¢ Rochester Road (M-150) & South Site Driveway
0 Unsignalized Intersection
o Existing driveway approximately 1,050 feet north of Auburn Road
o Driveway approach will consist of one left turn only lane and one right turn only
lane
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According to the most recent (61) edition of the Highway Capacity Manual (HCM), LOS is a
qualitative measure describing operational conditions of a traffic stream or intersection. LOS
ranges from A to F, with LOS A being the best and LOS D generally being considered acceptable.
Table 4 presents the criteria for defining the various LOS for signalized and unsignalized
intersections.

Table 4
LOS Criteria
LOS Average Stopped Delay/Vehicle (seconds)
Signalized Intersection Unsignalized Intersection
A <10 <10
B >10and =20 >10and <15
C >20and <35 >15and £ 25
D > 35 and £ 55 >25and 35
E > 55 and £ 80 > 35 and £ 50
F >80 > 50

Note: LOS D is considered acceptable in urban/suburban areas.

The results of the LOS analyses for the intersection listed above are summarized in Table 5
through Table 7. Full LOS output reports are attached to this memorandum.

Existing Conditions
The results of the LOS analysis for existing conditions reveals that several movements and
approaches of the studied intersections operate at LOS D or better during the AM and PM peak
hours, with the following exceptions:
o Rochester Road (M-150) & Auburn Road
o LOSE
= AM Peak Hour Movements: EBT, WBT, WBR

= AM Peak Hour Approaches: EB, WB
= PM Peak Hour Movements: EBT, EBR, WBT, WBR, SBT
= PM Peak Hour Approaches: EB, WB, SB
= Saturday Peak Hour Movements: EBL, EBT, WBL, WBR, NBL, SBL
» Saturday Peak Hour Approaches: EB, WB
o LOSF

=  AM Peak Hour Movements: EBL, EBR, WBL, NBL, SBL
= PM Peak Hour Movements: EBL, WBL, NBL, SBL
e Rochester Road (M-150) & Wabash Road/Barclay Circle

o LOSE
= AM Peak Hour Movements: EBL, EBT/R, WBL, WBL/T, WBR, NBL, SBL
= AM Peak Hour Approaches: EB, WB
= PM Peak Hour Movements: EBL, EBT/R, WBL, SBL
= PM Peak Hour Approaches: EB, WB
= Saturday Peak Hour Movements: NBL, NBR

o LOSF
= PM Peak Hour Movements: NBL
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The operational results for existing conditions are presented in Table 5.

Table 5
LOS Analysis for Existing Conditions
Intersection Control Approach AM PM Peak
Type Peak
Eastbound E 758 E 713 E 58.7
Rochester Road (M-150) Westbound E 727 E 70.1 E 57.6
& Signalized Northbound C 270 B 17.8 D 423
Auburn Road Southbound C 214 E 69.1 C 226
Overall D 37.0 D 52.0 D 39.8
Eastbound E 759 E 642 D 47.0
Rochester 'gf’ad (M-150) Westbound | E 632 | E 632 | D 452
Signalized Northbound B 145| B 149 | C 2938
WabaShg‘r’C?g/BarC'ay Southbound | C 225 | C 279 | C 252
Overall C 255 | C 291 C 30.1
Sto Eastbound A 0.0 C 220 D 30.1
Rochester Road (M-150) - - Northbound | A 0.0 | A 0.0 | A 0.1
ree
. . Southbound A 0.0 A 0.0 A 0.0
North Site Driveway TWSC Overall A 00 | A 02 | A 05
Sto Eastbound A 0.0 C 214 | C 199
R°CheSter§:’ad (M-150) - ° Northbound | A 00 | A 00 | A 0.1
ree
. . Southbound A 0.0 A 0.0 A 0.0
South Site Driveway TWSC Overall A 00 | A 01 | A 02

XX.X Average seconds of delay per vehicle

Background Conditions
The results of the LOS analysis for background conditions reveals that several movements and
approaches of the studied intersections would continue to operate at LOS D or better during the
AM and PM peak hours, with the following exceptions:
e Rochester Road (M-150) & Auburn Road
o LOSE
=  AM Peak Hour Movements: EBT, WBT, WBR
AM Peak Hour Approaches: EB, WB
PM Peak Hour Movements: EBT, EBR, WBT, WBR, SBT
PM Peak Hour Approaches: EB, WB, SB
PM Peak Hour Overall Intersection
Saturday Peak Hour Movements: EBL, EBT, EBR, WBR, NBL, SBL
Saturday Peak Hour Approaches: EB, WB

o LOSF
=  AM Peak Hour Movements: EBL, EBR, WBL, NBL, SBL
=  PM Peak Hour Movements: EBL, WBL, NBL, SBL
» Saturday Peak Hour Movements: WBL

¢ Rochester Road (M-150) & Wabash Road/Barclay Circle

o LOSE
=  AM Peak Hour Movements: EBL, WBL, WBL/T, WBR, SBL
= AM Peak Hour Approaches: EB, WB
= PM Peak Hour Movements: EBL, EBT/R, WBL, SBL
= PM Peak Hour Approaches: EB, WB
» Saturday Peak Hour Movements: NBL, NBR
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o LOSF
=  AM Peak Hour Movements: EBT/R
= PM Peak Hour Movements: NBL

The operational results for background conditions are presented in Table 6.

Table 6
LOS Analysis for Background Conditions
Intersection C.?nt':l Approach
__lype = __Feak
Eastbound E 765 |[E 720| E 61.2
Rochester Road (M-150) Westbound | E 723" |[E 766 | E 635
& Signalized Northbound | C 298 |C 219 | D 520
Auburn Road Southbound | C 332 |E 714 | C 32.6
Overall D 426 |E 551 | D 48.1
Eastbound E 776 |E 646 | D 47.2
Rochester R;(oad (M-150) Westbound | E 63.2 | E 635| D 455
Signalized Northbound | B 151 | B 153 | C 29.6'
Wabas“gf(jg/BarC'ay Southbound | C 234 | C 287 | C 257
Overall C 261 |[C 296 | C 304
Stop Eastbound | A 0.0 C 232| D 31.0
ROChGSterFéoad(M'wo) oo Northbound | A 00 | A 00 | A 01
. . Southbound | A 0.0 A 00 A 0.0
North Site Driveway TWSC Overall | A 00 |A 02 | A 05
Stop Eastbound | A 0.0 C 224 | C 203
ROCheSterF;"ad(M'ﬁo) oo Northbound | A 00 | A 00 | A 0.1
. . Southbound | A 0.0 A 00 A 0.0
South Site Driveway TWSC Overall | A 00 |A 01 | A 02

XX.X Average seconds of delay per vehicle
'Delay decreases due to actuated signal

Future Conditions
The results of the LOS analysis for future conditions reveals that several movements and
approaches of the studied intersections would continue to operate at LOS D or better during the
AM and PM peak hours, with the following exceptions:
o Rochester Road (M-150) & Auburn Road
o LOSE

AM Peak Hour Movements: EBT, WBT, WBR

AM Peak Hour Approaches: EB, WB

PM Peak Hour Movements: EBT, EBR, WBT, WBR, SBT

PM Peak Hour Approaches: EB, WB, SB

PM Peak Hour Overall Intersection

Saturday Peak Hour Movements: EBL, EBT, EBR, WBR, NBL, SBL
Saturday Peak Hour Approaches: EB, WB

o LOSF
=  AM Peak Hour Movements: EBL, EBR, WBL, NBL, SBL
= PM Peak Hour Movements: EBL, WBL, NBL, SBL
= Saturday Peak Hour Movements: WBL, NBT



Mr. Michael Thompson
September 29, 2021
Page 8

¢ Rochester Road (M-150) & Wabash Road/Barclay Circle
o LOSE
=  AM Peak Hour Movements: EBL, WBL, WBL/T, WBR, NBL, SBL
= AM Peak Hour Approaches: EB, WB
= PM Peak Hour Movements: EBL, EBT/R, WBL, WBT/R, WBR, SBL
= PM Peak Hour Approaches: EB, WB
= Saturday Peak Hour Movements: NBL
o LOSF
= AM Peak Hour Movements: EBT/R
= PM Peak Hour Movements: NBL
¢ Rochester Road (M-150) & South Site Driveway

o LOSE
= PM Peak Hour Approaches: EB
o LOSF

=  AM Peak Hour Movements: EBL
= AM Peak Hour Approaches: EB

= PM Peak Hour Movements: EBL

= Saturday Peak Hour Movements: EBL

» Saturday Peak Hour Approaches: EB

95" percentile queue lengths were reviewed at the site driveways. Queue lengths for left turning
vehicles entering at the south site driveway do not exceed 77 feet (3 vehicles) in the AM peak
hour, 63 feet (3 vehicles) in the PM peak hour, and 50 feet (2 vehicles) in the Saturday peak hour.
Queue lengths for vehicles exiting via either site driveway will not exceed 98 feet (4 vehicles) in
the AM peak hour, 75 feet (3 vehicles) in the PM peak hour, and 339 feet (14 vehicles) in the
Saturday peak hour.

The following observations were made, and improvements were recommended, if applicable, at
the following intersections due to future traffic conditions:
¢ Rochester Road (M-150) & Auburn Road
0 Southbound Rochester Road (M-150) operates at poor LOS due to the lack of
progression caused by the split signal phasing at Rochester Road (M-150) &
Wabash Road/Barclay Circle. It is understood that improvements are planned for
this intersection which will result in the removal of this split phasing, cycle length
optimization, and coordination with the Rochester Road (M-150) corridor and will
improve intersection operations.
¢ Rochester Road (M-150) & Wabash Road/Barclay Circle
o0 This signal currently operates with split signal phasing for Wabash Road and
Barclay Circle. It is understood that improvements are planned for this
intersection which will result in the removal of this split phasing, cycle length
optimization, and coordination with the Rochester Road (M-150) corridor and will
improve intersection operations.
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The operational results for future conditions are presented in Table 7.

Table 7
LOS Analysis for Future Conditions

Intersection c.? ntreol Approach ‘ P'Z';nk PM Peak Sat. Peak

Eastbound | E 769 |E 722 | E 61.11

Rochester Road (M-150) Westbound | E 731 |E 76.7 E 64.8

& Signalized Northbound | C 29.8 | C 22.1 D 54.6

Auburn Road Southbound | C 34.7 | E 727 C 337

Overal |D 433 |E 557 | D 495

Eastbound | E 795 | E 64.6 D 47.2

Rochester R&Oad (M-150) Westbound | E 633 | E 6341| D 457

Signalized Northbound | B 156 | B 15.7 C 297

Wabas“gfc"’l‘g/Barc'ay Southbound | C 234 | C 288 | C 259

Overall |C 265 |C 298 | C 305

Sto Eastbound |C 212 |C 17.3 C 193

ROChGSteri"ad (M-150) - . Northbound | A 00 | A 00 | A 0.0
ree

L& Southbound | A 00 |A 00 | A 0.0

North Site Driveway TWSC Overall |A 02 |A 01 | A 0.2

Sto Eastbound | F 701 | E 496 | F 66.8

ROChGSteng’ad (M-150) - : Northbound | A 07 |A 04 | A 05
ree

& Southbound | A 00 |A 00 | A 0.0

South Site Driveway TWSC Overall |A 17 |A 09 | A 1.9

XX.X Average seconds of delay per vehicle
"Delay decreases due to actuated signal

Future Conditions — With Improvements

The results of the LOS analysis for future conditions with the improvements listed previously
reveals that several movements and approaches of the improved intersection would continue to
operate at LOS D or better during the AM and PM peak hours, with the following exceptions:

o Rochester Road (M-150) & Auburn Road

o LOSE
=  AM Peak Hour Movements: EBT, WBT, WBR
= AM Peak Hour Approaches: EB, WB
= PM Peak Hour Movements: EBT, EBR, WBT, WBR
= PM Peak Hour Approaches: EB, WB
» Saturday Peak Hour Movements: EBL, EBT, EBR, WBR, NBL, SBL

Saturday Peak Hour Approaches: EB, WB
o LOSF
=  AM Peak Hour Movements: EBL, EBR, WBL, NBL, SBL
=  PM Peak Hour Movements: EBL, WBL, NBL, SBL
» Saturday Peak Hour Movements: WBL, NBT
e Rochester Road (M-150) & Wabash Road/Barclay Circle
o LOSE
=  AM Peak Hour Movements: WBL, SBL
= PM Peak Hour Movements: WBL, SBL
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95" percentile queue lengths were reviewed at the site driveways. Queue lengths for left turning
vehicles entering at the south site driveway do not exceed 76 feet (3 vehicles) in the AM peak
hour, 69 feet (3 vehicles) in the PM peak hour, and 44 feet (2 vehicles) in the Saturday peak hour.
Queue lengths for vehicles exiting via either site driveway will not exceed 63 feet (3 vehicles) in
the AM peak hour, 59 feet (2 vehicles) in the PM peak hour, and 101 feet (4 vehicles) in the
Saturday peak hour.

The operational results for future conditions — with improvements are presented are presented in
Table 8.

Table 8
LOS Analysis for Future Conditions — With Improvements

Intersection ‘ C.?;;';OI ‘ Approach ‘ AM Peak ‘ PM Peak Sat. Peak
Eastbound E 76.9 E 722 E 61.1
Rochester Road (M-150) Westbound E 73.1 E 76.7 E 64.8
& Signalized Northbound C 29.8 C 221 D 546
Auburn Road Southbound A 9.6 D 46.4 C 337
Overall C 335 D 46.8 D 49.5
Eastbound D 4438 D 425 C 329
Rochester Féoad (M-150) Westbound | D 546 |D 546 | D 391
Signalized Northbound | A 2.6 C 28.0 D 37.0
Wabas“gfjg/ Barclay Southbound | D 523 D 465 | D 487
Overall C 345 D 39.9 D 424

XX.X Average seconds of delay per vehicle

Adjacent Driveway Queuing

Video was collected during the AM, PM, and Saturday peak hours at the southern driveway of the
Hampton Village Center & Serra Ford on Rochester Road (M-150) to review the number of
vehicles currently queueing on Rochester Road (M-150). Review of the video showed that there
was a maximum of three southbound vehicles waiting to turn left into the Hampton Village Center.

Turn Lane, Passing Lane, and Taper Warrants

An evaluation was performed in accordance with MDOT requirements to determine if right turn
deceleration lanes are required at the site driveways. The results of the analysis indicated that a
right turn taper is warranted at the south site driveway. All turn lane warrant charts are attached
to this memorandum.

The results of the analysis are presented in Table 9.

Table 9
Turn Lane Warrants
Intersection Movement Result \
Rochester Road (M-150) & North Site Driveway SB RT Existing Turn Lane

NB LT Existing Two-Way Left Turn Lane
SB RT Taper Warranted

Rochester Road (M-150) & South Site Driveway
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Conclusions and Recommendations for the Traffic Impact Study

The proposed project consists of 94 units of multifamily residential, 10,245 square feet of retail,
and 3,503 square feet of fast-food restaurant with a drive-through with a build-out year of
approximately 2022. The proposed development will have access to Rochester Road (M-150)
via two existing driveways. The existing north driveway will be reconstructed to allow right-in/right-
out operations only. The eastbound approach of the south site driveway will be widened to allow
for a dedicated left turn lane and a dedicated right turn lane, which would replace the existing
shared left/right turn lane.

The proposed development is forecast to generate 105 new trips during the AM peak hour (46
inbound and 59 outbound from the site), 40 new trips during the PM peak hour (24 inbound and
16 outbound from the site), and 52 new trips during Saturday peak hour (29 inbound and 23
outbound from the site).

An operational analysis was performed for existing, background, and total future (build) conditions

for the intersections of:
¢ Rochester Road
¢ Rochester Road
¢ Rochester Road
¢ Rochester Road

M-150) & Wabash Road/Barclay Circle
M-150) & Auburn Road

M-150) & North Site Driveway

M-150) & South Site Driveway

—~ o~~~

The operational analysis indicated that several movements and approaches of the study
intersections would operate at acceptable levels during the AM, PM, and Saturday peak hours.
While several movements and approaches operate at typically unacceptable levels in all of the
studied peak hours, these are existing conditions and require analysis of the entire Rochester
Road (M-150) corridor to optimize the signal cycle length, splits, and coordination, which it outside
the scope of this study. The addition of traffic from the proposed development does not
significantly impact the operations of the studied intersections.

The signal at the intersection of Rochester Road (M-150) & Wabash Road/Barclay Circle currently
operates with split signal phasing for Wabash Road and Barclay Circle. Removal of this split
phasing, cycle length optimization, and coordination with the Rochester Road (M-150) corridor
will improve operations at this intersection, will improve progression and gaps in traffic along
southbound Rochester Road (M-150) for vehicles exiting the site driveways and will improve
operations for the southbound approach at the intersection of Rochester Road (M-150) & Auburn
Road.

The results of the turn lane warrants reveal that a right turn taper is warranted at the South Site
Driveway.

Attachments
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15-27-477-005 S PROVIDED THAT BUILDINGS EXCEEDING 3 STORIES IN HEIGHT ARE SET L S ;; ; Table 14. Minimum Parking Requirements
R-3 13770.3\““' BACK AT LEAST 125 FEET FROM ANY SINGLE-FAMILY RESIDENTIAL & = (RESTAURANT: 1 SPACE PER 2 PERSONS AT MAXIMUM OCCUPANCY)
- ZONING DISTRICT LOCATED OUTSIDE OF A FORM-BASED OVERLAY "ROCHESTER AUTOMOTIVE CON DOMINIUM" 0.C.C.P. NO. 2206 \_ P
1 | DISTRICT AND 75 FEE ANY OTHER CONVENTIONAL ZONIN . T |
o A DISTRICT LOCATED OUTSIDE OF A FORM-BASED OVERLAY DISTRICT. 15-27-477-068 s & | APARTMENTS / RESIDENTIAL: o
?ﬁ = = B-5 + FB- — — Ex7gi.46 l§ 2 (94) APTMT. UNITS: X (1.5 per dwelling unit) =141 SPACES
oF 9 & & T o4 (23 $* EX CB - 3 5
A A N S —~ R 765.96 - R 765,60 & < 8
T70.98 3 —g P 3 & s = GENERAL RETAIL:
© t ARy 10,245 SF X (1/400 GROSS) = 26 SPACES
B s RISERS (SEE CONTECH PLANS FOR DETALS, TYPICAL) £ \ o I ——\Pwmrg e [
o o = & ® o & | RISERS'(SEE CONTECH PLANS FOR DETALS, PPICAL)— ~ —— — N B l DRIVE.THRU-
I —— = ==  BXASHALT g - ® '20" E 661.59' | @@“ «@“& st & X 7 z | (RESTAURANT: 1 SPACE PER 2 PERSONS AT MAXIMUM OCCUPANCY)
U < & a7 B AHAT R0 o . " B CONRETE R = l 3,503 SF DRIVE THRU
R - € 8 N R e ?’—g@%—gﬂ% — W T e & x 55% KITCHEN = 1,927 SF
. ) S & & & ® & 3 — — S = A 5 x45% DINING = 1,576 SF
R R T e - - X x " " /0. "o &0 T
N \“\\‘\\\“\\“\\‘\\“\\‘\\\‘\\\\\\‘\\\“‘°\‘»‘»\\‘\\\\\\‘\\\\l\\\\\\‘“s S N S N T e 18 Y w e oY .
710, ; $ = 69.4] > < 768.07 | ® | ! g \\\\\“\\‘A\\f\\\‘\\\\‘\\\\\\f‘;‘ﬁ\‘\\\‘? i“\\\\\\‘\\\\\\‘\\m\\\\‘\\\\\‘\\‘-\\\“\‘\\\“\\\\\‘vg\s‘:\_;\;i\\\ t\\“\\"-\,\\\fﬁﬂg\\\\‘\\\\\\\\\\\‘\\\\\v PAERRENNTNA \\\\\\\i\i\\‘g\\\\\\‘\\\“\\\\\\ S & ;\cﬁ o 1927 oF (1/200 GROSS) 90 10 OGCUBANTS
To : NS A\ l ., l ’\QL\ ~Q ) | @ § ~§ 00.46 & | 1 1 [ D @ i s 4D 86.04 é‘v_ ——§ i J ‘\\‘ m“\\“\\“\\“\:‘\“\\\“\\“\\“\\“\\‘] — H\DH S 1,576 SF (1/15 NET) =105.1 = 106 OCCUPANTS
\ \ l@ " 3 < - $ - 2N N LI ! S P M4 =
SCOTT & ERIKA HOUSER o - “ Y, A i e L /W = Jx\*" l l — A -— | L | , N A l | 135243 763.30 | TOTAL OCCUPANCY = 116 OCCUPANTS
15-27-477-006 e T | R oo ~ o =5 =l LA F i — =h@ | £ |
<t \ ) 8 A Jos - - : X 15" CORNER (1 PER 2 PERSONS AT MAX OCCUPANCY) = 126X (1/2) =58 SPACES
R-3 \ -— S FIRE LANE SC/L Proposed 12" wd. Watermai MH-102 A $ @
\ X S p atermain Easement o 4@ FIRE LANE . CLEARANCE
s ® @ 7 & O ) IS — - LANE
N S : o
7 o —— = T 2 — A
: . A 41/ i T géL ——— Pl <& . 7 7] = Flopens) g, PARKING TOTALS:
E— <N A £ A = 3 ST "I RS SRR i s SR S, 5 APARTMENT UNITS: 141 SPACES
AR ST & & ® i i =) A AR 2 AL 8" G-2 W/TAP =
. g 1T LN e, N A SEPEES NN . SAN_C.0, FDC[ + - A ERS R 763.80 (Match) ‘Nl
oo \ NS 36.00° > el Nl SR R 76685 1 = (GENERAL RETAIL) 26 SPACES
G ' G NG S S . e . L pr e /TP (DRIVE THRU) 58 SPACES
o | 5 Gad s SN g oot ;/~~“ D P N fECUA | 8 « R 76380 (Match) TOTAL REQUIRED: 225 SPACES
- y \ ey b OMANENIRY. R §s> Gl s <4 | He-s (s PUBLIC AREA - TOTAL PROVIDED: 232 SPACES
o) < — A : | 2 < N o AR S M ANNAN b 7.2 TARY MH | ANDSCAPED, CON
RPN g \ 3 LOBBY. & £ 120:00° LA . * b S ) PATIO W/ BENCH AND
a - N 41| 0 o < KK 55 1 & L o | O BICYCLE REPAIR S {
N E g ;\ ?1— > F.° . b r.s\cb / SAN L0 Cr— I 44 ‘ PN ‘\
- ey ¢ NANN : 4-STORY ] SRS " * I N
™ R BUILDING o I f H o \» (E
_i R N @.o o <[ [ ¢ wi—_ — ~ |3 BARRIER FREE PARKING:
SHERRY WONG ¢ T N i <<768.00 e o D |2 TOTAL #OF SPACES: 201-300 SPACES
2 036 \ m e 1933 | - ? " =3 MINIMUM # REQUIRED: 5 + 2.33% of total parking provided in lot
15-27-477-008 & o PR E AR SURBBES b . = c
R-3 () . :V e e 2000 e iR P B S || %_ , & £ TOTAL REQUIRED: 5+ (236x2.33%)= 9.45= 11 SPACES
= R S ) L@ — —]:le < 2 o= SIS A & < — 3 P | TOTAL PROVIDED: 13 SPACES
) N 4 ¥ B N S 2 5 : K2 ’ ¢
S o = % T L ) rlﬁgﬁz £ . %&%‘b RN ele s @% : : E*‘ B l 157'|(2ND & 3RD FLODR) '§ 3 |
% « S § m 1° ’\°°2 '\@;\' S S Sl £9.33" '\%?;i)J '\‘§°§ staif 2 - «@«‘3’%& N Ll $| c) i S Q § )
A .‘i‘ g . ‘, 4 RIS £ « % . '*f . ;\ 5 4’ ;:.4 S =
<>.: "” SIS «e@ LB | e S % R 2 & < - L e | | & g — g OUTDOOR AMENITY SPACE (2% REQUIRED)
wn ) AN L 3 N S — M = S : —r T « L = I Q TOTAL AREA = 4.71 ACRES = 205,168 SF
& er y C =2 : S S VPR . R B 4 g NE© (205,168 SF)(2% REQUIRED) = 4,104 SF REQUIRED
= N i N 1 5 27 477 O 5 8 4 R T S =2 S ——& fo e l —gk COURTYARD/GAZEBO AREA = 8,000 SF+/- PROVIDED
(9] o N 4 4 N < - - = 15 - 1 § 3 =
E (@) g - GIO L < stair.#1 o 4 /\@;3 B (FIRE SUPPRESSED) / ] . <->| R 762.80 % % -; | \2
= =z N Sl _ _ - x 2 . J “«r— — ) = n =
& \ NN S B-3 + FB-3 : %@ RETAIL'C” N, - g ul g = |18
N PN . 4 X s i N —_— & a. E = E\l
: s % ; V1 Acres (Exclude N ‘Gz T z W ES General Notes:
ALBERTO MURGUIA TESCH & 1 : s 1 — % g 4 .96 Acres (Gro SS) = «@S@' . |24 S y S
SELENE E. VALQUEZ CARDENAS el v K - of & | 1 ] N 2w 1. DEVELOP/CONTRACTOR:
. — — | o | COURTYARD g w o ,@9‘953 : i .- | OYK ENGINEERING & CONSRUCTION
15-27-477-008 \ o X (Outdoor Amenity Space) 7#+90 N a4 = 30700 TELEGRAPH ROAD, SUITE 2665
N : y HY-3 []ss ;
\ . ~8 000 SF4/- 4 U K ; DRIVETHRU v winel BINGHAM FARMS, MICHIGAN 48025
R-3 s \ , B 788047, ’ JI B B S $85.33" 33" WIDE' EASEMENT
N \ = ~ ST S sl TO OAKLAND COUNTY F PHONE: (248) 6567695
: \ —ee  © | oa-15 “Noklf= SANITARY SEWER AND RO EMALL: fhadid@oykconstruction.com
\ n o k 78360 (v . PR it En 2. PROPERTY DESCRIPTION:
\ : - " 3( A B e R TAX ID NUMBER: 15-27-477-058
§ B 76510 Y R CLEARANCE | - 0 S THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE COUNTY OF OAKLAND, STATE OF
\ L +— - - CUDBY — MICHIGAN, AND IS DESCRIBED AS FOLLOWS:
\ s WS T L TR . . o & & | LAND SITUATED IN THE STATE OF MICHIGAN, COUNTY OF OAKLAND, CITY OF ROCHESTER HILLS.
60:00" " l —H- = — T : t [ LAND IN THE SOUTHEAST 1/4 OF SECTION 27, TOWN 3 NORTH, RANGE 11 EAST, CITY OF
\ ‘ -~ b - 525 ® w320 | amne) < l ROCHESTER HILLS, OAKLAND COUNTY MICHIGAN, DESCRIBED AS: COMMENCING AT THE SOUTHEAST
\ o _ Ty Rike Y N : SECTION CORNER; THENCE ALONG THE SECTION LINE, NORTH 00 DEGREES 42 MINUTES 00
T O I l P ~g¢s~ AT "’ — S _ SECONDS EAST, 985.00 FEET TO THE POINT OF BEGINNING; THENCE NORTH 89 DEGREES 22
& — _ — Nt —DoNorgm AR - z MINUTES 00 SECONDS WEST, 603.90 FEET; THENCE NORTH 88 DEGREES 52 MINUTES 00 SECONDS
: « - - - - T e e — - _ = | S = WEST, 57.88 FEET TO THE EASTERLY LINE OF EYSTER'S AVON GARDENS SUBDIVISION, RECORDED IN
FIRE LANE 4 = e — - ‘¢ B = LIBER 31, PAGE 46 OF PLATS, OAKLAND COUNTY RECORDS; THENCE ALONG THIS LINE, NORTH 00
9 C/L Proposed 12' wd. Watermain Easement —_— SEa -2 . oy = DEGREES 44 MINUTES 48 SECONDS EAST, 328.00 FEET; THENCE SOUTH 89 DEGREES 00 MINUTES
E & ™ FIRE LANE AU - FIRE LANE R 763 ARW 76490 z| 20 SECONDS EAST, 661.59 FEET TO THE SECTION LINE; THENCE SOUTH 00 DEGREES 42 MINUTES
E a © | [ , —OT— 8= 5§ o 76285 | 00 SECONDS WEST, 324.33 FEET TO THE POINT OF BEGINNING, EXCEPT THE EASTERLY 33 FEET
Q — | e ; 55 — FOR ROAD.
CHRISTOPHER JOHNSON s . A:Q— | — —+ AN R N 1 : — 4 3. EXISTING ZONING:  B-3 (SHOPPING CENTER BUSINESS DISTRICT)
5 oF SR (R 1 , . = = NS T T & g I . & FB-3 (FLEXIBLE BUSINESS OVERLAY)
& JOSEPH PETERS SR 4 + 1 L L 1 [ «ga — - 2 260 < LI 7 et 6O 4. SETBACKS: REQURED ~ PROPOSED APARTMENT
15-27-477-009 & ) T e xgj“sgansfor@‘ér AR o oo —— R 76330 FRONT (M—150) 75 FT 157 FT 143 FT (M-150 R.O.W.)
3 $ S ® - " ) «&Z ) T ek KPR & 2o SIDES 25 FT 65 (SOUTH), 65 (NORTH) 62" (SOUTH), 63’ (NORTH)
R- , g 3 T & 4 N N o S > B ' l REAR 125 FT 160 FT 414 FT (WEST)
£X5 CL FENCE ey = Hj - of S %‘@ & S & 5 \®_ .
N 88°52'0 S B PP 765,68 .«?i.«“e“, ] o — o e oo — = i S — | P.OB | 5. PROPOSED USE:
! C8-18, 2’ Dia. £ 1y PP 7644 817, 2’ Dia. N & ® e Ak APARTMENT BUILDING — 94 UNITS, 108.048 SF
57.88 R 76400 A 765 357 R 78400 X 76300 T GENERAL RETALL BUILDING — 10,245 SF
7] o B 76485 = - — ———— = - — | DRIVE-THRU RESTAURANT - 3,503 SF
g WATER SHUTOFF * 2) DRIVE THRU EX STM MH - 6. PARKING CALCULATION: SEE THIS SHEET.
5 N oopin Y. N (2) ; = 7. PROPOSED INTERNAL PARKING LOT DRIVES: DRIVE WIDTH = 24’ MINIMUM & 30' AROUND
g (3\(1’ N 89 22 00 W ,\%\:\ & «ﬁ% MENU BOARDS EX ASPHALT PARKING Ei :%» gw7576569 LD BU".D'NG (FlRE LANE).
B EX ASPHALT PARKING EX ASPHALT PARKING ” § o0 » )
EX 12" E 7607 = 8. WATER SUPPLY: PROPOSED 8" WATER SERVICE CONNECTING TO MUNICIPAL SYSTEM W/12' WIDE
- 'SEE CONTECH PLANS FOR DETALS, TYPICAL) r;;\, | EASEMENT.
& 17890 % = | 9. SEWAGE DISPOSAL: CONNECTION TO EXISTING 15" MUNICIPAL SANITARY SEWERS W/20° WIDE
& 2 - EASEMENT.
s g & SERRA FORD ROCHESTER HIL!:@S @ CRF 76315 . & = 10. STORM DRAINAGE: PROPOSED STORM SEWER CONNECTING TO PROPOSED UNDERGROUND DETENTION
& x - - 15-27-477:866 ® & A o _ ~ BASIN BEFORE OUTLETTING INTO THE MDOT (M—150) STORM SYSTEM.
na . ED2 & 5 S 11. PROPOSED UTILITIES: UNDERGROUND GAS, ELECTRIC, PHONE & CABLE.
D=0 T -9 B S 12. PERMITS REQUIRED:
= o | a) CITY OF ROCHESTER HILLS PLANNING COMMISSION/TOWNSHIP BOARD — SITE PLAN APPROVAL.
! 3 B (B 1R / b) MDOT: M-150 (ROCHESTER ROAD) PERMIT.
3 = REiilo | c) OAKLAND COUNTY WATER RESOURCE COMMISSION — SOIL EROSION PERMIT
Notes: ) L d) MICHIGAN E.G.LE. — NPDES NOTICE OF COVERAGE' PERMIT (IF REQUIRED).
—_— LEGEND 5 1S . e) MICHIGAN E.G.LE. — ACT 451 SANITARY SEWER PERMIT
1. UPDATED "NO STOPPING STANDING OR PARKING FIRE LANE" SIGNS MUST FXISTING STORM SEWER PROPOSED o SE Corner 13 sflwl!«%'gcﬁ"ko%gélﬁg (;ROwUl:lTI.'ERSI’éQINAI?(fl?g lEOCI-IESTER ROAD PER CITY REQUIREMENTS
BE PROVIDED THROUGHTOUT THE SITE. SANITARY SEWER Section 27 . 14, ALL WALKS SHALL BE CONCRETE WALKS. ’
- WATERMAIN —_———— T3N R11 15. DUMPSTERS: LOCATED AS SHOWN, SCREENED IN ACCORDANCE W/MUNICIPAL STANDARDS.
s S s GAS MAIN o GAS——— GAS—— GAS—— i | ’ |E | 16. LIGHTING: SEPARATE PHOTOMETRIC PLAN TO BE SUBMITTED BY OTHERS.
2. ALL ACCESSIBLE PARKING SPACES SHALL BE IDENTIFIED BY SIGNS PER o ELEC. TELE. CABLE C 17. LANDSCAPING: SEE SEPARATE LANDSCAPE PLAN.
; X 18. NO HAZARDOUS MATERIALS WILL BE STORED ON-SITE.
ICCA117.1-2009, SECTION 502.7. © STORM MANHOLE @
Ul CATCH BASIN H
| INLET 4
3. M.D.O.T. R.O.W. USE PERMIT IS REQUIRED. X REARYARD CATCH BASIN N
> END SECTION >
@) SANITARY MANHOLE L
4. CITY OF ROCHESTER HILLS R.O.W. PERMIT IS REQUIRED. f GATE Vﬁ';{‘/D%A/?\l"'TD WELL ? ity
\) I,
770——mm — CONTOURS —-————(70)———— \\\\\}:‘\:\e ‘cf. ' ,Af '9//””//,
\
5. 0.C.W.R.C. SOIL EROSION PERMIT IS REQUIRED. MATCH ELEVATION (M) Fon S
TOP OF CURB /c S SPATRICK COLIN" 4%
TOP OF SIDEWALK /s S 5 McWLLAMS =T =
6. ALL PROPOSED SIGNS MEET SECTION 138-8.603 AND CHAPTER 134 OF THE Igg 8E gg‘@gg Tr/: S5z LICENSE gé 5
CITY CODE OF ORDINANCES AND WILL BE APPROVED UNDER A SEPARATE STANDARD CURB 2% 6201%%1658 N
7 4 ) N
PERMIT ISSUED BY THE BUILDING DEPARTMENT. RED\{)E,'}SSEPSS'T?B "/,,, :5,'9'"""“‘}};,%‘\\\
gy, TOFESSION W
A\
ROOF DRAIN W
City File #21-008,
Not to be Used as Construction Drawings Section 27
DATE [SSUE ) ;
Developer / Contractor |THIS DRAWING IS THE PROPERTY OF KIEFT KIEFT EN G IN EERIN G INC DATE 3-17-2021 | CKD. BY | DATE o RS | Overall Site Plan SCALE 1" = 30
, [ ]
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TRAFFIC COUNTS



Intersection

#1 - Rochester & Auburn

Time period
AM Peak
06/10/21

Year Movement

EBL EBT

EBR WBL WBT WBR NBL

NBR SBL

SBT

SBR

EBRR WBRR NBRR SBRR

% Heavy]
2021 Existin,
2021 | Existing Adj.
2022 | Background] 157 | 244 | 139 | 177 | 310 | 73 100 1045 163 | 90 | 1464 | 150 3 11 7
Bcekgrd. Dev. A 3 3 3 8 3 6

Bekgrd. Dev. B

Site Generated

5 6 13 7 24 8

Bekgrd. Dev. C
Total Background

Pass By

Total Site Gen

#2 - Rochester & Barclay
/ Wasbash

Time period
AM Peak
06/10/21

Movement
PHF]

Year

5 0 0 0 0 6 0 13 0 7 24 8 0 0 0 0

EBL EBT EBR

WBL WBT WBR

SBT

SBR EBRR WBRR NBRR SBRR

% Heavy]

2021 Existin,

2021 | Existing Adj.|

2022 | Background

20 | 30 [ 27 | 166

103 7 905 187

144

1545

24

73

Bckgrd. Dev. A

Bckgrd. Dev. B

Site Generated

Bekgrd. Dev. C
Total Background

1 3 1 14 5 18

Pass By

Total Site Gen

#3 - Rochester & North
Site Driveway

Time period
AM Peak
06/10/21

0 0 1 3 0 0 1 14 5 0 18 0 0 0 0 0

Total Background
Site Generated

19 -1 20 11 11

Year Movement EBL EBR NBL NBT EBRR NBRR SBRR
PHF| 0.00 0.84 0.94
% Heavy] 0% 4%

2021 Existing] 0 0 1 | 796 |1245| 0
T o e
2022| Background] 0 0 1 [1137]1778] 0 0 0 0

Bckgrd. Dev. A 8 6

Bckgrd. Dev. B

Bekgrd. Dev. C

Pass By

Total Site Gen
Total Future

Intersection

#4 - Rochester & South
Site Driveway

Time period
AM Peak
06/10/21

0 30 ] -1 [ 20 0 22 0 0 0

Year Movement EBL EBR NBL NBT EBRR NBRR SBRR
PHF] 0.00 0.84 0.93
% Heavy] 0% 4%

2021

2021

2022 | Background|

1135

Existin, 0 0 1 795 | 1263
Existing Adj.
0 0 1

1804

0
0 0 0

Bcekgrd. Dev. A

8

0
6

Bekgrd. Dev. B

Bekgrd. Dev. C
Total Background
Site Generated

20 | 20 | 23 -1 19 11

Pass By

6 10 7 -7

-10

Total Site Gen
Total Future

26 | 30 ] 30 [ -8 9 21 0 0 0

Count Date:
Count Year:
Existing Adj. Year:

Existing Adjustment Rate:
Growth Rate:

Buildout Year:

Scenario:

Bekgrd. Dev. A:
Bcekgrd. Dev. B:
Bckgrd. Dev. C:

6/10/2021
2021
2021

140.0%

2022
AM Peak

Chick-Fil-A



Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR EBRR WBRR NBRR SBRR Count Date: _ 6/10/2021

PM Peak PHF 0.91 0.81 0.94 0.93 Count Year: 2021
#1 - Rochester & Auburn [ 06/10/21 % Heavy 1% 1% 1% 1%
2021 Existing] 197 | 403 | 136 | 209 | 295 | 120 | 138 | 1280 | 173 | 174 1227 | 150
2022 | Background] 201|411 [ 139] 213 | 301 [ 122 | 141 | 1306 [ 176 | 177] 1252 [ 153] 2 6 6 3 Growth Rate: 2.0%
Bcekgrd. Dev. A 12 10 11 31 15 26 Buildout Year: 2022
Bcekgrd. Dev. B Scenario:  PM Peak
Bcekgrd. Dev. C
eI R
Site Generated Bcekgrd. Dev. B:
Pass By Bcekgrd. Dev. C:
Total Site Gen

Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR SBL SBT SBR EBRR WBRR NBRR SBRR

#2 - Rochester & Barclay PM Peak PHF 0.68 0.85 0.95 0.93

/ Wasbash 06/10/21 % Heavy 1% 0% 1% 1%
2021 Existing] 44 | 38 | 30 ] 209 | 41 | 217 ] 18 | 1329 | 156 J176| 1299 | 24

2022 | Background| 45 | 39 [ 31 ] 213 | 42 | 221 18 | 1356 | 159 | 180 1325 [ 24| 13 96 57 2
Bcekgrd. Dev. A 31 26
Bcekgrd. Dev. B
Bcekgrd. Dev. C

Site Generated

Pass By 0 0 0 0 0 0 0 0 0 0 0 0

Total Site Gen

Intersection Time period Year Movement EBL EBR S S EBRR NBRR SBRR
PM Peak PHF| 0.92 0.95 0.92
#3 - Rochester & North
ochester & o 06/10/21 % Heavy] 0% 1% 1%

Site Dri
ite Driveway 2021 Existingl 3 | 15] 5 | 1492 ]| 1506| 18

2022 | Background] 3 | 15| 5 | 1522 ] 1536 18 0 0 0
Bcekgrd. Dev. A 31 26
Bcekgrd. Dev. B
Bcekgrd. Dev. C
Site Generated

Rem Ex Site Trips | -3 -15 -5 -2 -3 -18

Pass By 12 -12 12
Total Site Gen -10
Intersection Time period Year Movement EBL EBR NBL NBT S S EBRR NBRR SBRR
PM Peak PHF| 0.81 0.95 0.94
#4 - Rochester & South
ochester & SOUtt 1 o6/10/21 % Heavy] 8% 1% 1%

Site Driveway

2021 Existing] 2 | 11| 4 | 1495]1518| 3
2022 | Background] 2 | 11| 4 | 1525]1548( 3 0 0 0
Bcekgrd. Dev. A 31 26
Bcekgrd. Dev. B
Bcekgrd. Dev. C
Site Generated
Rem Ex Site Trips -2 -11 -4 -5 -15 -3
Pass By 23 1 1 23 -23 -11 1 1
Total Site Gen -21




Intersection Time period ~Year Movement EBL EBT EBR WBL WBT WBR NBL NBR SBL SBT SBR EBRR WBRR NBRR SBRR Count Date: _ 6/12/2021

Weekend Peak PHF] 0.92 0.91 091 0.95 Count Year: 2021
#1 - Rochester & Auburn 06/12/21 % Heav: 1% 1% 1% 1%
2021 | Existing| 210 | 310 | 130 | 213 | 265 | 140 | 146 | 1165 | 149 | 184] 1217 ] 208 _
2022 | Background] 214 | 316 | 133 | 217 | 270 | 143 149 1188 | 152 | 188 1241 |212] 9 5 1 3 Growth Rate: 2.0%
Bcekgrd. Dev. A 14 17 16 40 15 43 Buildout Year: 2022
Bcekgrd. Dev. B Scenario: Weekend Peak
Bckgrd. Dev. C
ot o | O N 1. v i
Site Generated Bckgrd. Dev. B:
Pass By Bcekgrd. Dev. C:
Total Site Gen

Intersection Time period Year Movement EBL EBT EBR WBL WBT WBR SBL SBT SBR EBRR WBRR NBRR SBRR

#2 - Rochester & Barclay Weekend Peak PHF 0.84 0.78 0.93 0.95

/ Wasbash 06/12/21 % Heav, 1% 0% 1% 1%
2021 Existing] 57 | 32 [ 22 | 173 | 31 [ 154 | 14 [ 1275 | 133 |170] 1448 [ 26

2022 | Background| 58 | 33 | 22 | 176 | 32 | 157 14 1301 | 136 | 173] 1477 | 27 3 82 53 1
Bcekgrd. Dev. A
Bcekgrd. Dev. B
Bckgrd. Dev. C

Site Generated

Pass By

Total Site Gen

Intersection Time period Year Movement EBL EBR NBL NBT SBT SBR EBRR NBRR SBRR
Weekend Peak PHF]| 0.60 0.95 0.93
#3 - Rochester & North
S D 06/12/21 % Heavy| 0% 1% 1%
y 2021 Existing| 8 | 19 | 6 [1391]1601] 27
2022 | Background] 8 19 6 | 1419]1633| 28 0 0 0

Bcekgrd. Dev. A
Bcekgrd. Dev. B
Bckgrd. Dev. C
Site Generated
Rem Ex Site Trips | -8 -19 -6 5 28 -28
Pass By 18 -1 8 18
Total Site Gen

Intersection Time period Year Movement EBL EBR NBL NBT SBT SBR EBRR NBRR SBRR
Weekend Peak PHEF| 0.70 0.94 0.94
#4 - Rochester & South
ochester & Sou 06/12/21 % Heavy| 0% 1% 1%
Site Driveway —
2021 Existing] 1 13 11 [1396]1618| 2
2022 | Background] 1 13 11 [ 142411650 2 0 0 0

Bcekgrd. Dev. A
Bckgrd. Dev. B
Bcekgrd. Dev. C
Site Generated
Rem Ex Site Trips -1 -13 -11 11 -2

Pass By 27 18 27 -27 -18 18
Total Site Gen




Rochester Road (M-150) & Auburn Road - Weekday

Rochester Road (M-150) & Auburn Road - Saturday

SB NB EB wWB All
Time 2/11/2020 | 6/10/2021 | 2/11/2020 | 6/10/2021 | 2/11/2020 | 6/10/2021 | 2/11/2020 | 6/10/2021 | 2/11/2020 | 6/10/2021

0:00-1:00 110 140 80 67 397

1:00-2:00 53 138 54 46 291

2:00-3:00 45 91 36 21 193

3:00-4:00 50 101 43 23 217

4:00-5:00 176 134 124 76 510

5:00-6:00 600 327 433 200 1560

6:00-7:00 1324 705 836 481 3346

7:00-8:00 1710 1151 929 865 1010 273 741 318 4390 2607

8:00-9:00 1525 1193 1156 916 676 378 720 392 4077 2879
9:00-10:00 1468 1,103 670 633 3874
10:00-11:00 1338 1,087 808 670 3903
11:00-12:00 1,157 1,205 892 769 4023
12:00-13:00 1,235 1,377 826 797 4235
13:00-14:00 1,158 1,304 732 774 3968
14:00-15:00 1,147 1,414 734 778 4073
15:00-16:00 1,187 1,476 690 780 4133
16:00-17:00 1,169 1530 1,602 1568 649 691 751 587 4171 4376
17:00-18:00 1,139 1493 1,637 15563 692 754 800 618 4268 4418
18:00-19:00 1,242 1,492 909 789 4432
19:00-20:00 975 1,335 661 620 3591
20:00-21:00 845 1,024 606 546 3021
21:00-22:00 707 789 436 414 2346
22:00-23:00 404 526 293 232 1455
23:00-24:00 289 307 205 152 953

AM Peak 27.83% 26.20% 78.84% 83.67% 41.61%

PM Peak -23.71% 2.17% -8.22% 29.45% -0.08%

SB NB EB wB All
Time 2/8/2020 | 6/12/2021 | 2/8/2020 | 6/12/2021 | 2/8/2020 | 6/12/2021 | 2/8/2020 | 6/12/2021 | 2/8/2020 | 6/12/2021
0:00-1:00 399 359 262 216 1236
1:00-2:00 212 208 110 105 635
2:00-3:00 136 191 84 69 480
3:00-4:00 103 131 54 39 327
4:00-5:00 138 127 71 63 399
5:00-6:00 276 220 130 76 702
6:00-7:00 452 316 198 179 1145
7:00-8:00 465 446 261 241 1413
8:00-9:00 604 744 593 413 2354
9:00-10:00 834 1,016 644 562 3056
10:00-11:00 995 1,190 790 584 3559
11:00-12:00 1,284 1601 1,332 1379 747 618 729 593 4092 4191
12:00-13:00 1,371 1547 1,403 1460 682 680 788 620 4244 4307
13:00-14:00 1,326 1,527 708 764 4325
14:00-15:00 1,282 1,420 833 884 4419
15:00-16:00 1,343 1,441 955 891 4630
16:00-17:00 1,327 1,402 662 848 4239
17:00-18:00 1,212 1,265 745 851 4073
18:00-19:00 1,330 1,299 730 800 4159
19:00-20:00 1,042 1,260 628 678 3608
20:00-21:00 879 1,075 620 572 3146
21:00-22:00 701 827 482 453 2463
22:00-23:00 596 780 390 334 2100
23:00-24:00 391 549 384 220 1544
Midday Peak -19.80% -3.90% 0.29% 27.10% -1.46%




Rochester Rd (M-150) and Auburn Rd (Include ... - TMC
Thu Jun 10, 2021

Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845016, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Auburn Rd Auburn Rd
Direction Eastbound 'Westbound

Time L T R U RR App L T R 8] RR App

2021-06-10 7:00AM 13 27 15 0 1 56 30 38 2 0 3 73

7:15AM 5 23 29 0 0 57 27 36 6 0 2 71

7:30AM 18 25 27 0 0 70 35 41 13 0 1 90

7:45AM 26 38 20 0 6 90 24 49 11 0 0 84

Hourly Total 62 113 91 0 7 273 116 164 32 0 6 318

8:00AM 22 43 22 0 1 88 31 48 10 0 2 91

8:15AM 21 41 25 0 1 88 38 54 8 0 1 101

8:30AM 40 36 20 0 0 96 34 59 8 0 3 104

8:45AM 27 51 28 0 0 106 21 56 17 0 2 96

Hourly Total 110 171 95 0 2 378 124 217 43 0 8 392

4:00PM 60 87 30 0 1 178 60 85 20 0 1 166

4:15PM 51 65 29 0 0 145 59 56 15 0 2 132

4:30PM 48 95 33 0 2 178 56 62 16 0 2 136

4:45PM 56 106 28 0 0 190 50 71 31 0 1 153

Hourly Total 215 353 120 0 3 691 225 274 82 0 6 587

5:00PM 49 86 35 0 0 170 51 69 20 0 0 140

5:15PM 64 106 31 0 1 202 60 97 32 0 4 193

5:30PM 28 105 40 0 1 174 48 58 31 0 1 138

5:45PM 69 103 36 0 0 208 53 69 25 0 0 147

Hourly Total 210 400 142 0 2 754 212 293 108 0 5) 618

Total 597 1037 448 0 14 2096 677 948 265 0 25 1915

% Approach 28.5% 49.5% 214% 0%  0.7% - 35.4% 49.5% 13.8% 0% 1.3% -

% Total 4.2% 7.3% 31% 0%  0.1% 14.7% 4.7% 6.6% 1.9% 0% 0.2% 13.4%

Lights 592 1024 440 0 14 2070 669 931 254 0 25 1879

% Lights 99.2% 98.7% 98.2% 0% 100%  98.8% 98.8% 98.2% 95.8% 0%  100% 98.1%

Articulated Trucks 2 0 2 0 0 4 1 5 1 0 0 7

% Articulated Trucks 0.3% 0% 0.4% 0% 0% 0.2% 0.1% 0.5% 0.4% 0% 0% 0.4%

Buses and Single-Unit Trucks 3 13 6 0 0 22 7 12 10 0 0 29

% Buses and Single-Unit Trucks 0.5% 1.3% 1.3% 0% 0% 1.0% 1.0% 1.3% 3.8% 0% 0% 1.5%

"L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Thu Jun 10, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845016, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-10 7:00AM 18 140 17 0 1 176 2 217 19 0 0 238 543
7:15AM 23 159 14 0 2 198 11 253 19 0 0 283 609
7:30AM 27 164 24 0 0 215 5 287 18 0 2 312 687
7:45AM 27 226 23 0 0 276 10 276 29 0 3 318 768
Hourly Total 95 689 78 0 3 865 28 1033 85 0 5 1151 2607
8:00AM 18 143 30 0 4 195 12 272 20 0 0 304 678
8:15AM 15 184 26 0 1 226 10 258 230 1 292 707
8:30AM 14 176 20 0 0 210 15 250 30 0 2 297 707
8:45AM 23 229 3 0 0 285 26 245 2800 1 300 787
Hourly Total 70 732 109 0 5 916 63 1025 101 0 4 1193 2879
4:00PM 40 294 40 0 1 375 42 291 30 0 0 363 1082
4:15PM 41 311 39 0 2 393 48 328 31 0 1 408 1078
4:30PM 30 304 51 0 2 387 47 298 34 0 0 379 1080
4:45PM 36 331 43 0 3 413 49 294 37 0 0 380 1136
Hourly Total 147 1240 173 0 8 1568 186 1211 132 0 1 1530 4376
5:00PM 36 307 47 0 0 390 44 325 46 0 0 415 1115
5:15PM 32 289 41 0 2 364 39 283 35 0 1 358 1117
5:30PM 34 353 36 0 1 424 42 325 29 0 2 398 1134
5:45PM 31 287 56 0 1 375 41 243 38 0 0 322 1052
Hourly Total 133 1236 180 0 4 1553 166 1176 148 0 3 1493 4418
Total 445 3897 540 O 20 4902 443 4445 466 0 13 5367 14280
% Approach 91% 79.5% 11.0% 0% 0.4% - 83% 82.8% 87% 0% 0.2% - -
% Total 31%  27.3% 38% 0% 01% 343% 31% 31.1% 33% 0% 0.1% 37.6% -
Lights 431 3822 530 O 20 4803 435 4371 457 0 13 5276 14028
% Lights [ 96.9% 98.1% 98.1% 0% 100% 98.0%| 982% 98.3% 98.1% 0% 100%  98.3% 98.2%
Articulated Trucks 8 31 2 0 0 11 3 23 2 0 0 28 80
% Articulated Trucks 1.8% 0.8% 0.4% 0% 0% 0.8% 0.7% 0.5% 0.4% 0% 0% 0.5% 0.6%
Buses and Single-Unit Trucks 6 44 8 0 0 58 5 51 7 0 0 63 172
% Buses and Single-Unit Trucks 1.3% 1.1% 1.5% 0% 0% 1.2% 1.1% 1.1% 1.5% 0% 0% 12% 1.2%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Thu Jun 10, 2021

Full Length (7 AM-9 AM, 4 PM-6 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845016, Location: 42.636136, -83.131734 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 10151
In: 5367 Out: 4784
N
2 i g
< 3 <
N
E I 290 1 E
- 948 2
S 33 Ea S
S T8o 597 °oT S
<< 0o a So<
= FR 1037 N —
[ = .
= £ 462 3
Te] ~ o
<t [e)] [Ce]
< (o] LN
m
Out: 5584 In: 4902
Total: 10486

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC
Thu Jun 10, 2021

AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845016, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Auburn Rd Auburn Rd
Direction Eastbound 'Westbound

Time L T R U RR App L T R 8] RR App

2021-06-10 8:00AM 22 43 22 0 1 88 31 48 10 0 2 91

8:15AM 21 41 25 0 1 88 38 54 8 0 1 101

8:30AM 40 36 20 0 0 96 34 59 8 0 3 104

8:45AM 27 51 28 0 0 106 21 56 17 0 2 96

Total 110 171 95 0 2 378 124 217 43 0 8 392

% Approach 29.1% 45.2% 25.1% 0% 0.5% - 31.6% 55.4% 11.0% 0% 2.0% -

% Total 3.8% 5.9% 33% 0%  0.1% 13.1% 4.3% 7.5% 1.5% 0% 0.3% 13.6%

PHF 0.688 0.838 0.848 - 0.500 0.892 0.816 0.919 0.632 - 0.667 0.942

Lights 106 165 92 0 2 365 121 210 42 0 8 381

% Lights 96.4% 96.5% 96.8% 0% 100%  96.6% 97.6% 96.8% 97.7% 0%  100% 97.2%

Articulated Trucks 1 0 0 0 0 1 1 1 0 0 0 2

% Articulated Trucks 0.9% 0% 0% 0% 0% 0.3% 0.8% 0.5% 0% 0% 0% 0.5%

Buses and Single-Unit Trucks 3 6 3 0 0 12 2 6 1 0 0 9

% Buses and Single-Unit Trucks 2.7% 3.5% 3.2% 0% 0% 3.2% 1.6% 2.8% 23% 0% 0% 2.3%

"L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Thu Jun 10, 2021

AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845016, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-10 8:00AM 18 143 30 0 4 195 12 272 20 0 0 304 678
8:15AM 15 184 26 0 1 226 10 258 230 1 292 707
8:30AM 14 176 20 0 0 210 15 250 30 0 2 297 707
8:45AM 23 229 33 0 0 285 26 245 2800 1 300 787
Total 70 732 109 0 5 916 63 1025 101 0 4 1193 2879
% Approach 7.6% 79.9% 11.9% 0% 0.5% - 5.3% 85.9% 8.5% 0% 0.3% - -
% Total 24%  25.4% 38% 0% 02% 31.8% 22%  35.6% 35% 0% 0.1% 41.4% -
PHF 0.761 0.799 0.826 - 0313 0.804 0.606 0.942 0.842 - 0.500 0.981 0.915
Lights 66 713 105 0 5 889 59 1005 97 0 4 1165 2800
% Lights [ 94.3% 97.4% 96.3% 0% 100% 97.1%| 93.7% 98.0% 96.0% 0% 100% 97.7% 97.3%
Articulated Trucks 4 7 1 0 0 12 2 8 1 0 0 11 26
% Articulated Trucks 5.7% 1.0% 0.9% 0% 0% 1.3% 3.2% 0.8% 1.0% 0% 0% 0.9% 0.9%
Buses and Single-Unit Trucks 0 12 30 0 15 2 12 30 0 17 53
% Buses and Single-Unit Trucks 0% 1.6% 28% 0% 0% 1.6% 3.2% 1.2% 3.0% 0% 0% 1.4% 1.8%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Thu Jun 10, 2021

AM Peak (8 AM -9 AM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845016, Location: 42.636136, -83.131734 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 2086
In: 1193 Out: 893
N Te]
o (o] m
— 2 ©o
o N
z A Lo 2
cC o* 217 & g
Ok 2 c < E
5 ~O 124 =~ 5
g © © 110 © _(::S
< o ~ @ ° <
— o 171 o= =
= = 5w
= 97 3 =
o o <
~ m —
~ —
Out: 1246 In: 916
Total: 2162

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC
Thu Jun 10, 2021

PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845016, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Auburn Rd Auburn Rd
Direction Eastbound 'Westbound

Time L T R U RR App L T R 8] RR App

2021-06-10 4:45PM 56 106 28 0 0 190 50 71 31 0 1 153

5:00PM 49 86 35 0 0 170 51 69 20 0 0 140

5:15PM 64 106 31 0 1 202 60 97 32 0 4 193

5:30PM 28 105 40 0 1 174 48 58 31 0 1 138

Total 197 403 134 0 2 736 209 295 114 0 6 624

% Approach 26.8% 54.8% 18.2% 0% 0.3% - 33.5% 47.3% 18.3% 0% 1.0% -

% Total 4.4% 9.0% 3.0% 0% 0% 16.3% 4.6% 6.6% 25% 0% 0.1% 13.9%

PHF 0.770 0.950 0.838 - 0.500 0911 0.871 0.760 0.891 - 0375 0.808

Lights 197 401 131 0 2 731 208 294 113 0 6 621

% Lights 100% 99.5% 97.8% 0% 100%  99.3% 99.5% 99.7% 99.1% 0%  100% 99.5%

Articulated Trucks 0 0 2 0 0 2 0 0 0 0 0 0

% Articulated Trucks 0% 0% 1.5% 0% 0% 0.3% 0% 0% 0% 0% 0% 0%

Buses and Single-Unit Trucks 0 2 1 0 0 3 1 1 1 0 0 3

% Buses and Single-Unit Trucks 0% 0.5% 0.7% 0% 0% 0.4% 0.5% 0.3% 0.9% 0% 0% 0.5%

"L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Thu Jun 10, 2021
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845016, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-10 4:45PM 36 331 43 0 3 413 49 294 37 0 0 380 1136
5:00PM 36 307 47 0 0 390 44 325 46 0 0 415 1115
5:15PM 32 289 41 0 2 364 39 283 35 0 1 358 1117
5:30PM 34 353 36 0 1 124 42 325 29 0 2 398 1134
Total 138 1280 167 0 6 1591 174 1227 147 0 3 1551 4502
% Approach 8.7% 80.5% 10.5% 0% 0.4% - 11.2% 79.1% 9.5% 0% 0.2% - -
% Total 31%  28.4% 3.7% 0% 0.1% 353% 3.9% 27.3% 33% 0% 0.1% 345% -
PHF 0.958 0.907 0.888 - 0.500 0.938 0.888 0.944 0.799 - 0375 0.934 0.991
Lights 137 1271 167 0 6 1581 172 1213 144 0 3 1532 4465
% Lights [ 99.3%  99.3% 100% 0% 100% 99.4%| 98.9% 98.9% 98.0% 0% 100%  98.8% 99.2%
Articulated Trucks 0 4 0 0 0 4 0 5 1 0 0 6 12
% Articulated Trucks 0% 0.3% 0% 0% 0% 0.3% 0% 0.4% 0.7% 0% 0% 0.4% 0.3%
Buses and Single-Unit Trucks 1 5 0 0 0 6 2 9 2 0 0 13 25
% Buses and Single-Unit Trucks 0.7% 0.4% 0% 0% 0% 0.4% 1.1% 0.7% 1.4% 0% 0% 0.8% 0.6%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Thu Jun 10, 2021

PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

All Movements

ID: 845016, Location: 42.636136, -83.131734

[W] Auburn Rd

Total: 1319

Out: 583

In: 736

[N] Rochester Rd (M-150)

Total: 3148
In: 1551 Out: 1597
o N <
= N =
197
403
136
[e0] o
m (o)
— (o]
—
Out: 1572 In: 1591
Total: 3163

[S] Rochester Rd (M-150)

Provided by: Gewalt Hamilton Associates Inc.

173

120
295

209

In: 624
Total: 1374
[E] Auburn Rd

Out: 750

625 Forest Edge Drive, Vernon Hills, IL, 60061, US

90of9



Rochester Rd (M-150) and Auburn Rd (Include ... - TMC
Sat Jun 12, 2021

Full Length (11 AM-1 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845022, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Auburn Rd Auburn Rd
Direction Eastbound 'Westbound

Time L T R U RR App L T R 8] RR App

2021-06-12 11:00AM 57 82 28 0 1 168 53 50 32 0 1 136

11:15AM 50 57 30 0 1 138 53 52 33 0 0 138

11:30AM 62 56 27 0 0 145 57 69 25 0 2 153

11:45AM 60 81 23 0 3 167 55 69 41 0 1 166

Hourly Total 229 276 108 0 5 618 218 240 131 0 4 593

12:00PM 52 66 34 0 1 153 46 59 31 0 2 138

12:15PM 46 96 31 0 4 177 54 79 35 0 1 169

12:30PM 52 67 33 0 1 153 58 58 28 0 1 145

12:45PM 65 79 52 0 1 197 64 68 36 0 0 168

Hourly Total 215 308 150 0 7 680 222 264 130 0 4 620

Total 444 584 258 0 12 1298 440 504 261 0 8 1213

% Approach 34.2% 45.0% 19.9% 0%  0.9% - 36.3% 41.5% 21.5% 0% 0.7% -

% Total 5.2% 6.8% 3.0% 0%  0.1% 15.2% 5.2% 5.9% 31% 0% 0.1% 14.2%

Lights 443 582 256 0 12 1293 436 502 259 0 8 1205

% Lights 99.8% 99.7% 99.2% 0% 100%  99.6% 99.1% 99.6% 99.2% 0%  100% 99.3%

Articulated Trucks 0 0 0 0 0 0 1 0 0 0 0 1

% Articulated Trucks 0% 0% 0% 0% 0% 0% 0.2% 0% 0% 0% 0% 0.1%

Buses and Single-Unit Trucks 1 2 2 0 0 5 3 2 2 0 0 7

% Buses and Single-Unit Trucks 0.2% 0.3% 0.8% 0% 0% 0.4% 0.7% 0.4% 0.8% 0% 0% 0.6%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Sat Jun 12, 2021

Full Length (11 AM-1 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845022, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-12 11:00AM 25 252 33 0 2 312 48 289 39 0 4 380 996
11:15AM 32 300 31 0 0 363 47 299 46 0 5 397 1036
11:30AM 35 299 4 0 3 381 44 318 40 0 0 402 1081
11:45AM 36 247 40 0 0 323 45 322 54 0 1 422 1078
Hourly Total 128 1098 148 0 5 1379 184 1228 179 0 10 1601 4191
12:00PM 31 330 38 0 1 400 43 299 50 0 0 392 1083
12:15PM 45 275 28 0 0 348 57 275 51 0 2 385 1079
12:30PM 34 313 42 0 0 389 39 321 50 0 0 410 1097
12:45PM 44 268 41 0 0 353 49 276 35 0 0 360 1078
Hourly Total 154 1186 149 0 1 1490 188 1171 186 0 2 1547 4337
Total 282 2284 297 0 6 2869 372 2399 365 0 12 3148 8528
% Approach 9.8% 79.6% 104% 0% 0.2% -l 118% 762% 11.6% 0%  0.4% - -
% Total 33%  26.8% 35% 0% 0.1% 33.6% 4.4%  28.1% 43% 0% 0.1% 369% -
Lights 277 2263 295 0 6 2841 371 2371 363 0 12 3117 8456
% Lights [ 98.2%  99.1% 99.3% 0% 100% 99.0%| 99.7% 98.8% 99.5% 0% 100%  99.0% 99.2%
Articulated Trucks 1 7 1 0 0 9 0 11 0 o0 0 11 21
% Articulated Trucks 0.4% 0.3% 0.3% 0% 0% 0.3% 0% 0.5% 0% 0% 0% 0.3% 0.2%
Buses and Single-Unit Trucks 4 14 1 0 0 19 1 17 2 0 0 20 51
% Buses and Single-Unit Trucks 1.4% 0.6% 0.3% 0% 0% 0.7% 0.3% 0.7% 0.5% 0% 0% 0.6% 0.6%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Sat Jun 12, 2021

Full Length (11 AM-1 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

Provided by: Gewalt Hamilton Associates Inc.

All Movements 625 Forest Edge Drive, Vernon Hills, I, 60061, US

ID: 845022, Location: 42.636136, -83.131734
[N] Rochester Rd (M-150)

Total: 6145
In: 3148 Out: 2997
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Out: 3109 In: 2869
Total: 5978

[S] Rochester Rd (M-150)

[E] Auburn Rd
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC
Sat Jun 12, 2021
Midday Peak (WKND) (11:45 AM - 12:45 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845022, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Auburn Rd Auburn Rd
Direction Eastbound 'Westbound

Time L T R U RR App L T R 8] RR App

2021-06-12 11:45AM 60 81 23 0 3 167 55 69 41 0 1 166

12:00PM 52 66 34 0 1 153 46 59 31 0 2 138

12:15PM 46 96 31 0 4 177 54 79 35 0 1 169

12:30PM 52 67 33 0 1 153 58 58 28 0 1 145

Total 210 310 121 0 9 650 213 265 135 0 5 618

% Approach 32.3% 47.7% 18.6% 0% 1.4% - 34.5% 42.9% 21.8% 0% 0.8% -

% Total 4.8% 7.1% 28% 0%  0.2% 15.0% 4.9% 6.1% 31% 0% 0.1% 14.2%

PHF 0.875 0.807 0.890 - 0.563 0.918 0.918 0.839 0.823 - 0.625 0914

Lights 210 309 119 0 9 647 212 264 134 0 5 615

% Lights 100% 99.7% 98.3% 0% 100%  99.5% 99.5% 99.6% 99.3% 0%  100% 99.5%

Articulated Trucks 0 0 0 0 0 0 1 0 0 0 0 1

% Articulated Trucks 0% 0% 0% 0% 0% 0% 0.5% 0% 0% 0% 0% 0.2%

Buses and Single-Unit Trucks 0 1 2 0 0 3 0 1 1 0 0 2

% Buses and Single-Unit Trucks 0% 0.3% 1.7% 0% 0% 0.5% 0% 0.4% 0.7% 0% 0% 0.3%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Sat Jun 12, 2021

Midday Peak (WKND) (11:45 AM - 12:45 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845022, Location: 42.636136, -83.131734

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-12 11:45AM 36 247 40 0 0 323 45 322 54 0 1 422 1078
12:00PM 31 330 38 0 1 400 43 299 50 0 0 392 1083
12:15PM 45 275 28 0 0 348 57 275 51 0 2 385 1079
12:30PM 34 313 42 0 0 389 39 321 50 0 0 410 1097
Total 146 1165 148 0 1 1460 184 1217 205 0 3 1609 4337
% Approach 10.0% 79.8% 10.1% 0% 0.1% - 11.4% 75.6% 12.7% 0% 0.2% - -
% Total 3.4%  26.9% 3.4% 0% 0% 33.7% 42% 28.1% 47% 0% 01% 37.1% -
PHF 0.811 0.883 0.881 - 0.250 0913 0.807 0.945 0.949 - 0375 0.953 0.988
Lights 143 1157 147 0 1 1448 183 1203 203 0 3 1592 4302
% Lights [ 97.9% 99.3% 99.3% 0% 100% 99.2%| 99.5% 98.8% 99.0% 0% 100%  98.9% 99.2%
Articulated Trucks 1 1 0 0 0 2 0 7 0 0 0 7 10
% Articulated Trucks 0.7% 0.1% 0% 0% 0% 0.1% 0% 0.6% 0% 0% 0% 0.4% 0.2%
Buses and Single-Unit Trucks 2 7 1 0 0 10 1 7 2 0 0 10 25
% Buses and Single-Unit Trucks 1.4% 0.6% 0.7% 0% 0% 0.7% 0.5% 0.6% 1.0% 0% 0% 0.6% 0.6%

"L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Auburn Rd (Include ... - TMC

Sat Jun 12, 2021
Midday Peak (WKND) (11:45 AM - 12:45 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845022, Location: 42.636136, -83.131734 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 3124
In: 1609 Out: 1515
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Out: 1560 In: 1460
Total: 3020

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Thu Jun 10, 2021

Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845017, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Barclay Cir/Wabash Rd Barclay Cir/Wabash Rd
Direction Eastbound Westbound
Time L T R 18] RR App L T R U RR App
2021-06-10 7:00AM 1 2 2 0 2 7 18 0 3 0 2 23
7:15AM 1 2 1 0 1 5 13 3 1 0 6 23
7:30AM 3 1 4 0 3 11 24 2 1 0 34
7:45AM 1 6 2 0 1 10 17 4 2 0 30
Hourly Total 6 11 9 0 7 33 72 9 7 0 22 110
8:00AM 2 5 1 1 0 9 30 5 1 0 12 418
8:15AM 2 4 5 0 1 12 28 2 8 0 8 46
8:30AM 2 3 4 0 1 10 35 3 6 0 18 62
8:45AM 8 9 4 0 3 24 23 1 1 0 18 13
Hourly Total 14 21 14 1 5 55 116 11 16 0 56 199
4:00PM 12 17 4 0 2 35 52 11 47 0 20 130
4:15PM 11 1 0 4 24 47 6 51 0 16 120
4:30PM 10 5 0 0 22 45 10 25 0 29 109
4:45PM 9 15 9 0 8 41 59 12 42 0 25 138
Hourly Total 42 47 19 0 14 122 203 39 165 0 90 497
5:00PM 13 8 3 0 1 25 54 11 37 0 24 126
5:15PM 8 12 4 0 2 26 55 10 23 0 28 116
5:30PM 14 3 0 2 20 41 8 21 0 17 87
5:45PM 12 16 5 0 1 34 51 4 31 0 14 100
Hourly Total 47 39 13 0 6 105 201 33 112 0 83 429
Total 109 118 55 1 32 315 592 92 300 0 251 1235
% Approach| 34.6% 37.5% 175%  0.3%  10.2% - 47.9% 74%  243% 0%  20.3% -
% Total 1.0% 1.1% 0.5% 0% 0.3% 2.8% 5.3% 0.8% 2.7% 0% 2.2% 11.0%
Lights 107 117 55 1 31 311 587 90 298 0 250 1225
% Lights| 98.2%  99.2% 100% 100% 96.9%  98.7% 99.2%  97.8%  99.3% 0%  99.6% 99.2%
Articulated Trucks 2 0 0 0 0 2 0 0 0 0 0 (1]
% Articulated Trucks 1.8% 0% 0% 0% 0% 0.6% 0% 0% 0% 0% 0% 0%
Buses and Single-Unit Trucks 0 1 0 0 1 2 5 2 2 0 1 10
% Buses and Single-Unit Trucks 0% 0.8% 0% 0% 3.1% 0.6% 0.8% 2.2% 0.7% 0% 0.4% 0.8%

"L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC

Thu Jun 10, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845017, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-10 7:00AM 1 130 10 0 2 143 4 224 30 0 231 404
7:15AM 0 136 10 0 7 153 5 272 0 0 0 277 458
7:30AM 1 149 17 0 8 175 13 304 30 0 320 540
7:45AM 1 188 27 0 12 228 22 294 2 0 0 318 586
Hourly Total 3 603 64 0 29 699 44 1094 8 0 0 1146 1988
8:00AM 1 127 6 0 10 154 25 283 4 0 0 312 523
8:15AM 1 151 18 0 11 181 15 264 5 0 0 284 523
8:30AM 1 173 23 0 12 209 20 252 30 1 276 557
8:45AM 2 183 23 0 18 226 41 283 4 0 0 328 621
Hourly Total 5 634 80 0 51 770 101 1082 6 0 1 1200 2224
4:00PM 7 332 32 0 13 384 26 307 8 0 0 341 890
4:15PM 6 305 19 0 14 344 47 324 7 0 0 378 866
4:30PM 8 323 19 0 13 363 44 301 7 0 0 352 846
4:45PM 2 335 28 0 19 384 45 294 2 0 1 342 905
Hourly Total 23 1295 98 0 59 1475 162 1226 24 0 1 1413 3507
5:00PM 6 343 24 0 17 390 35 364 6 0 0 405 946
5:15PM 7 310 12 0 10 339 48 294 11 0 0 353 834
5:30PM 3 341 36 0 10 390 48 347 3 0 1 399 896
5:45PM 4 330 27 0 17 378 38 264 5 0 0 307 819
Hourly Total 20 1324 99 0 54 1497 169 1269 25 0 1 1464 3495
Total 51 3856 341 0 193 4411 476 4671 73 0 3 5223 11214
% Approach 1.1%  86.8% 7.7% 0% 4.3% - 91% 894% 14% 0% 0.1% - -
% Total 0.5%  34.4% 3.0% 0% 1.7%  39.6% 42% 41.7% 0.7% 0% 0%  46.6% -
Lights 49 3775 340 0 192 4356 474 4588 73 0 3 5138 11030
% Lights| 96.1% 97.9% 99.7% 0% 99.5% 98.1%| 99.6% 98.2% 100% 0% 100%  98.4% 98.4%
Articulated Trucks 2 30 0 0 1 33 1 24 0 0 0 25 60
% Articulated Trucks 3.9% 0.8% 0% 0% 0.5% 0.7% 0.2% 0.5% 0% 0% 0% 0.5% 0.5%
Buses and Single-Unit Trucks 0 51 1 0 0 52 1 59 0 0 0 60 124
% Buses and Single-Unit Trucks 0% 1.3% 0.3% 0% 0% 1.2% 0.2% 1.3% 0% 0% 0% 1.1% 1.1%

"L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn

20f9



Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC

Thu Jun 10, 2021

Full Length (7 AM-9 AM, 4 PM-6 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845017, Location: 42.642556, -83.132047 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 9739
In: 5223 Out: 4516
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[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Thu Jun 10, 2021

AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845017, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Barclay Cir/Wabash Rd Barclay Cir/Wabash Rd
Direction Eastbound Westbound
Time L T R U RR App L T R U RR App
2021-06-10 8:00AM 2 5 1 1 0 9 30 5 1 0 12 418
8:15AM 2 4 5 0 1 12 28 2 8 0 8 46
8:30AM 2 3 4 0 1 10 35 3 6 0 18 62
8:45AM 8 9 4 0 3 24 23 1 1 0 18 13
Total 14 21 14 1 5 55 116 11 16 0 56 199
% Approach 25.5% 38.2% 25.5% 1.8% 9.1% - 58.3% 5.5% 8.0% 0% 28.1% -
% Total 0.6% 0.9% 0.6% 0% 0.2% 2.5% 5.2% 0.5% 0.7% 0% 2.5% 8.9%
PHF 0.438 0.583 0.700  0.250  0.417 0.573 0.829  0.550  0.500 - 0.778 0.802
Lights 13 21 14 1 5 54 116 11 16 0 55 198
% Lights 92.9% 100% 100%  100%  100%  98.2% 100%  100%  100% 0% 98.2% 99.5%
Articulated Trucks 1 0 0 0 0 1 0 0 0 0 0 0
% Articulated Trucks 7.1% 0% 0% 0% 0% 1.8% 0% 0% 0% 0% 0% 0%
Buses and Single-Unit Trucks 0 0 0 0 0 0 0 0 0 0 1 1
% Buses and Single-Unit Trucks 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1.8% 0.5%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC

Thu Jun 10, 2021

AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845017, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-10 8:00AM 1 127 6 0 10 154 25 283 4 0 0 312 523
8:15AM 1 151 18 0 11 181 15 264 5 0 0 284 523
8:30AM 1 173 230 12 209 20 252 30 1 276 557
8:45AM 2 183 230 18 226 41 283 4 0 0 328 621
Total 5 634 80 0 51 770 101 1082 16 0 1 1200 2224
% Approach 0.6% 82.3% 10.4% 0% 6.6% - 8.4%  90.2% 1.3% 0% 0.1% - -
% Total| 0.2%  28.5% 3.6% 0% 23%  34.6% 45% 48.7% 0.7% 0% 0%  54.0% -
PHF| 0.625 0.866 0.870 - 0.708 0.852 0.616 0.956  0.800 - 0.250 0.915 0.895
Lights 5 614 79 0 50 748 100 1052 16 0 1 1169 2169
% Lights| 100% 96.8% 98.8% 0% 98.0% 97.1%| 99.0% 97.2% 100% 0% 100% 97.4% 97.5%
Articulated Trucks 0 6 0 o0 1 7 1 9 0 0 0 10 18
% Articulated Trucks 0% 0.9% 0% 0% 2.0% 0.9% 1.0% 0.8% 0% 0% 0% 0.8% 0.8%
Buses and Single-Unit Trucks 0 14 1 0 0 15 0 21 0 0 0 21 37
% Buses and Single-Unit Trucks 0% 2.2% 1.3% 0% 0% 1.9% 0% 1.9% 0% 0% 0% 1.8% 1.7%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Thu Jun 10, 2021
AM Peak (8 AM -9 AM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845017, Location: 42.642556, -83.132047

[W] Barclay Cir/Wabash Rd

Total: 89

Out: 34

In: 55

[N] Rochester Rd (M-150)

Total: 1920
In: 1200 Out: 720
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Out: 1217 In: 770
Total: 1987

[S] Rochester Rd (M-150)

Total: 452
[E] Barclay Cir/Wabash Rd

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Thu Jun 10, 2021

PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

All Movements
ID: 845017, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Barclay Cir/Wabash Rd Barclay Cir/Wabash Rd
Direction Eastbound Westbound
Time L T R U RR App L T R U RR App
2021-06-10 4:45PM 9 15 9 0 8 411 59 12 42 0 25 138
5:00PM 13 8 3 0 1 25 54 11 37 0 24 126
5:15PM 8 12 4 0 2 26 55 10 23 0 28 116
5:30PM 14 3 1 0 2 20 41 8 21 0 17 87
Total 44 38 17 0 13 112 209 41 123 0 94 467
% Approach 39.3% 33.9% 15.2% 0% 11.6% - 44.8% 8.8% 26.3% 0% 20.1% -
% Total 1.2% 1.1% 0.5% 0% 0.4% 3.1% 5.8% 1.1% 3.4% 0% 2.6% 13.0%
PHF 0.786 0.633 0.472 - 0.406 0.683 0.886 0.854 0.732 - 0.839 0.846
Lights 44 38 17 0 12 111 208 40 123 0 94 465
% Lights 100% 100% 100% 0%  92.3%  99.1% 99.5% 97.6% 100% 0% 100% 99.6%
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0
% Articulated Trucks 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Buses and Single-Unit Trucks 0 0 0 0 1 1 1 1 0 0 0 2
% Buses and Single-Unit Trucks 0% 0% 0% 0% 7.7% 0.9% 0.5% 2.4% 0% 0% 0% 0.4%

"L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC

Thu Jun 10, 2021
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845017, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R 18} RR App |Int
2021-06-10 4:45PM 2 335 2800 19 384 45 294 2 0 1 342 905
5:00PM 6 343 24 0 17 390 35 364 6 0 0 405 946
5:15PM 7 310 12 0 10 339 48 294 11 0 0 353 834
5:30PM 3 341 36 0 10 390 48 347 3 0 1 399 896
Total 18 1329 100 0 56 1503 176 1299 22 0 2 1499 3581
% Approach 12% 884% 67% 0% 3.7% -l 11.7%  86.7% 1.5% 0% 0.1% - -
% Total 05% 37.1% 28% 0% 16% 42.0% 49% 363% 06% 0% 01% 41.9% -
PHF| 0.643 0.969  0.694 - 0.737 0.963 0.917 0.892  0.500 - 0.500 0.925 0.946
Lights 18 1319 100 0 56 1493 176 1288 22 0 2 1488 3557
% Lights| 100%  99.2% 100% 0% 100%  99.3% 100%  99.2%  100% 0% 100%  99.3% 99.3%
Articulated Trucks 0 3 0 0 0 3 0 5 0 0 0 5 8
% Articulated Trucks 0% 0.2% 0% 0% 0% 0.2% 0% 0.4% 0% 0% 0% 0.3% 0.2%
Buses and Single-Unit Trucks 0 7 0 0 0 7 0 6 0 0 0 6 16
% Buses and Single-Unit Trucks 0% 0.5% 0% 0% 0% 0.5% 0% 0.5% 0% 0% 0% 0.4% 0.4%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC

Thu Jun 10, 2021

PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845017, Location: 42.642556, -83.132047 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 3089
In: 1499 Out: 1590
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Total: 3041

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Sat Jun 12, 2021

Full Length (11 AM-1 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845023, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Barclay Cir/Wabash Rd Barclay Cir/Wabash Rd
Direction Eastbound 'Westbound
Time L R 8] RR App L T R U RR App
2021-06-12 11:00AM 20 9 11 0 1 41 32 7 18 0 22 79
11:15AM 13 10 8 0 1 32 44 12 9 0 20 85
11:30AM 13 11 4 0 0 28 36 4 13 0 21 74
11:45AM 17 7 7 0 2 33 57 7 27 0 24 115
Hourly Total 63 37 30 0 4 134 169 30 67 0 87 353
12:00PM 14 4 0 0 0 18 36 8 25 0 15 84
12:15PM 13 8 0 3 31 42 9 17 0 19 87
12:30PM 9 7 7 0 3 26 40 8 20 0 20 88
12:45PM 14 15 3 0 3 35 41 13 22 0 32 108
Hourly Total 44 39 18 0 9 110 159 38 84 0 86 367
Total 107 76 48 0 13 244 328 68 151 0 173 720
% Approach 43.9% 31.1% 19.7% 0% 5.3% - 45.6% 9.4% 21.0% 0% 24.0% -
% Total 1.5% 1.1% 0.7% 0% 0.2% 3.5% 4.7% 1.0% 22% 0% 2.5% 10.4%
Lights 106 76 47 0 13 242 324 68 150 0 173 715
% Lights 99.1% 100% 97.9% 0% 100%  99.2% 98.8%  100% 99.3% 0% 100% 99.3%
Articulated Trucks 0 0 0 0 0 0 3 0 0 0 0 3
% Articulated Trucks 0% 0% 0% 0% 0% 0% 0.9% 0% 0% 0% 0% 0.4%
Buses and Single-Unit Trucks 1 0 1 0 0 2 1 0 1 0 0 2
% Buses and Single-Unit Trucks 0.9% 0% 21% 0% 0% 0.8% 0.3% 0% 0.7% 0% 0% 0.3%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC

Sat Jun 12, 2021

Full Length (11 AM-1 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845023, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-12 11:00AM 6 266 15 0 9 296 41 350 4 0 0 395 811
11:15AM 4 311 6 0 11 342 46 383 6 0 0 435 894
11:30AM 4 312 20 0 14 350 35 360 5 0 0 400 852
11:45AM 2 311 21 0 15 349 47 372 10 0 0 429 926
Hourly Total 16 1200 72 0 49 1337 169 1465 25 0 0 1659 3483
12:00PM 4 341 24 0 12 381 42 333 4 0 1 380 863
12:15PM 9 264 17 0 12 302 49 364 10 0 2 425 845
12:30PM 4 329 2800 18 379 40 358 4 0 0 402 895
12:45PM 4 293 24 0 19 340 49 312 7 0 0 368 851
Hourly Total 21 1227 93 0 61 1402 180 1367 25 0 3 1575 3454
Total 37 2427 165 0 110 2739 349 2832 50 0 3 3234 6937
% Approach| 1.4%  88.6% 6.0% 0% 4.0% -l 108% 87.6% 15% 0% 0.1% - -
% Total| 0.5%  35.0% 24% 0% 1.6%  39.5% 5.0% 408% 0.7% 0% 0%  46.6% -
Lights 37 2408 164 0 108 2717 348 2809 50 0 3 3210 6884
% Lights| 100% 99.2% 99.4% 0% 982% 992%| 99.7% 99.2% 100% 0% 100%  99.3% 99.2%
Articulated Trucks 0 7 0 0 1 8 1 8 0 0 0 9 20
% Articulated Trucks 0% 0.3% 0% 0% 0.9% 0.3% 0.3% 0.3% 0% 0% 0% 0.3% 0.3%
Buses and Single-Unit Trucks 0 12 1 0 1 14 0 15 0 0 0 15 33
% Buses and Single-Unit Trucks 0% 0.5% 0.6% 0% 0.9% 0.5% 0% 0.5% 0% 0% 0% 0.5% 0.5%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Sat Jun 12, 2021
Full Length (11 AM-1 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845023, Location: 42.642556, -83.132047

[W] Barclay Cir/Wabash Rd

Total: 402

Out: 158

In: 244

[N] Rochester Rd (M-150)

Total: 6092
In: 3234 Out: 2858
N fo)
o 2 Sy
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68 ™
| 328 £
107 3
76 2
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>
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~ M~ LN
m o ~
< o
o
Out: 3221 In: 2739
Total: 5960

[S] Rochester Rd (M-150)

Total: 1420
[E] Barclay Cir/Wabash Rd

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Sat Jun 12, 2021
Midday Peak (WKND) (11:15 AM - 12:15 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845023, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Barclay Cir/Wabash Rd Barclay Cir/Wabash Rd
Direction Eastbound 'Westbound
Time L T R U RR App L T R U RR App
2021-06-12 11:15AM 13 10 8 0 1 32 44 12 9 0 20 85
11:30AM 13 11 4 0 0 28 36 13 0 21 74
11:45AM 17 7 7 0 2 33 57 27 0 24 115
12:00PM 14 4 0 0 0 18 36 25 0 15 84
Total 57 32 19 0 3 111 173 31 74 0 80 358
% Approach 51.4% 28.8% 17.1% 0% 2.7% - 48.3% 8.7% 20.7% 0% 22.3% -
% Total 1.6% 0.9% 05% 0%  0.1% 3.1% 4.9% 0.9% 21% 0% 2.3% 10.1%
PHF 0.838 0.727 0.594 - 0375 0.841 0.759  0.646 0.685 - 0.833 0.778
Lights 56 32 19 0 3 110 172 31 74 0 80 357
% Lights 98.2% 100% 100% 0%  100%  99.1% 99.4%  100% 100% 0% 100% 99.7%
Articulated Trucks 0 0 0 0 0 0 1 0 0 0 0 1
% Articulated Trucks 0% 0% 0% 0% 0% 0% 0.6% 0% 0% 0% 0% 0.3%
Buses and Single-Unit Trucks 1 0 0 0 0 1 0 0 0 0 0 0
% Buses and Single-Unit Trucks 1.8% 0% 0% 0% 0% 0.9% 0% 0% 0% 0% 0% 0%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC

Sat Jun 12, 2021

Midday Peak (WKND) (11:15 AM - 12:15 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845023, Location: 42.642556, -83.132047

Provided by: Gewalt Hamilton Associates Inc.

625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Rochester Rd (M-150) Rochester Rd (M-150)
Direction Northbound Southbound
Time L T R U RR App L T R U RR App |Int
2021-06-12 11:15AM 4 311 6 0 11 342 46 383 6 0 0 435 894
11:30AM 4 312 20 0 14 350 35 360 5 0 0 400 852
11:45AM 2 311 21 0 15 349 47 372 10 0 0 429 926
12:00PM 4 341 240 12 381 42 333 4 0 1 380 863
Total 14 1275 81 0 52 1422 170 1448 25 0 1 1644 3535
% Approach 1.0% 89.7% 5.7% 0% 3.7% - 10.3%  88.1% 1.5% 0% 0.1% - -
% Total| 0.4%  36.1% 23% 0% 1.5%  40.2% 48% 41.0% 0.7% 0% 0%  46.5% -
PHF| 0.875 0.935 0.844 - 0.867 0.933 0.904 0.945  0.625 - 0.250 0.945 0.954
Lights 14 1265 80 0 50 1409 169 1433 25 0 1 1628 3504
% Lights| 100% 99.2% 98.8% 0% 96.2% 99.1%| 99.4% 99.0% 100% 0% 100%  99.0% 99.1%
Articulated Trucks 0 3 0 0 1 4 1 6 0 0 0 7 12
% Articulated Trucks 0% 0.2% 0% 0% 1.9% 0.3% 0.6% 0.4% 0% 0% 0% 0.4% 0.3%
Buses and Single-Unit Trucks 0 7 1 0 1 9 0 9 0 0 0 9 19
% Buses and Single-Unit Trucks 0% 0.5% 1.2% 0% 1.9% 0.6% 0% 0.6% 0% 0% 0% 0.5% 0.5%

“L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Rochester Rd (M-150) and Barclay Cir/Wabash ... - TMC
Sat Jun 12, 2021
Midday Peak (WKND) (11:15 AM - 12:15 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845023, Location: 42.642556, -83.132047

[W] Barclay Cir/Wabash Rd

Total: 182
In: 111

Out: 71

[N] Rochester Rd (M-150)

Total: 3130
In: 1644 Out: 1486
«© o
N S ~
154 3
31 7
| 173 £
57 "
32 e
22 o
>
o)
<t Te] m
— ™~ m
(V] —
—
Out: 1643 In: 1422
Total: 3065

[S] Rochester Rd (M-150)

Total: 693
[E] Barclay Cir/Wabash Rd

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Rd (M-150) and North Site Driveway - TMC

Thu Jun 10, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845018, Location: 42.639604, -83.131923

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg North Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App (Int
2021-06-10 7:00AM 0 0 o0 0 0 159 0 159 233 0o 0 233 392
7:15AM 0 0 0 0 1 157 0 158 287 2 0 289 447
7:30AM 0 0 0 0 1 193 0 194 331 0 0 331 525
7:45AM 0 0 0 0 0 236 0 236 308 0o 0 308 544
Hourly Total 0 0 0 0 2 745 0 747 1159 2 0 1161 1908
8:00AM 0 0 0 0 0 164 0 164 321 0 0 321 485
8:15AM 0 0 o0 0 0 203 0 203 285 0 0 285 488
8:30AM 0 0 0 0 0 216 0 216 297 0o 0 297 513
8:45AM 0 0 0 0 1 239 0 240 301 4 0 305 545
Hourly Total 0 0 0 0 1 822 0 823 1204 4 0 1208 2031
4:00PM 0 30 3 3 371 0 374 383 8 0 391 768
4:15PM 0 7 0 7 1 318 0 319 372 0 0 372 698
4:30PM 1 5 0 6 3 361 0 364 364 6 0 370 740
4:45PM 0 4 0 4 0 382 0 382 366 5 0 371 757
Hourly Total 1 19 0 20 7 1432 0 1439 1485 19 0 1504 2963
5:00PM 1 3 0 4 2 367 0 369 413 3 0 416 789
5:15PM 0 2 0 2 3 363 1 367 369 7 0 376 745
5:30PM 2 6 0 8 0 380 0 380 358 3 0 361 749
5:45PM 1 2 0 3 0 376 0 376 325 0 0 325 704
Hourly Total 4 13 0 17 5 1486 1 1492 1465 13 0 1478 2987
Total 5 32 0 37 15 4485 1 4501 5313 38 0 5351 9889
% Approach| 13.5%  86.5% 0% - 0.3%  99.6% 0% -l 993% 0.7% 0% - -
% Total 0.1% 03% 0% 04% 0.2%  45.4% 0% 45.5% 53.7% 04% 0% 54.1% -
Lights 5 32 0 37 14 4400 1 4415 5221 38 0 5259 9711
% Lights 100% 100% 0% 100%| 93.3% 98.1% 100% 98.1%| 98.3% 100% 0% 98.3% 98.2%
Articulated Trucks 0 0 0 0 0 35 0 35 22 0 0 22 57
% Articulated Trucks 0% 0% 0% 0% 0% 0.8% 0% 0.8% 0.4% 0% 0% 0.4% 0.6%
Buses and Single-Unit Trucks 0 0 0 0 1 50 0 51 70 0 0 70 121
% Buses and Single-Unit Trucks 0% 0% 0% 0% 6.7% 1.1% 0% 1.1% 1.3% 0% 0% 1.3% 1.2%

“L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and North Site Driveway - TMC

Thu Jun 10, 2021

Full Length (7 AM-9 AM, 4 PM-6 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

Provided by: Gewalt Hamilton Associates Inc.

All Movements 625 Forest Edge Drive, Vernon Hills, I, 60061, US

ID: 845018, Location: 42.639604, -83.131923
[N] Rochester Rd (M-150)

Total: 9841
In: 5351 Out: 4490
m
(o] —
m m
Te]
>
©
%
> n
5 o
=]
0 &0
.-I:J _
n g 5
c k& 32
-+ -
5 <
=2
=
—iN N
— [e0]
<
<
Out: 5346 In: 4501
Total: 9847

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and North Site Driveway - TMC

Thu Jun 10, 2021

AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845018, Location: 42.639604, -83.131923

Provided by: Gewalt Hamilton Associates Inc.

625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg North Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R 8] App |Int
2021-06-10 7:30AM 0 0 0 0 1 193 0 194 331 0 0 331 525
7:45AM 0 0 0 0 0 236 0 236 308 0 0 308 544
8:00AM 0 0 0 0 0 164 0 164 321 0 0 321 485
8:15AM 0 0 0 0 0 203 0 203 285 0 0 285 488
Total 0 0 0 0 1 796 0 797 1245 0 0 1245 2042
% Approach 0% 0% 0% - 0.1% 99.9% 0% - 100% 0% 0% - -
% Total 0% 0% 0% 0% 0% 39.0% 0% 39.0% 61.0% 0% 0% 61.0% -
PHF - - - - 0.250 0.843 - 0.844 0.940 - - 0.940 0.938
Lights 0 0 0 0 1 765 0 766 1220 0 0 1220 1986
% Lights 0% 0% 0% - 100% 96.1% 0% 96.1% 98.0% 0% 0% 98.0% 97.3%
Articulated Trucks 0 0 0 0 0 11 0 11 9 0 0 9 20
% Articulated Trucks 0% 0% 0% - 0% 14% 0% 1.4% 0.7% 0% 0% 0.7% 1.0%
Buses and Single-Unit Trucks 0 0 0 0 0 20 0 20 16 0 0 16 36
% Buses and Single-Unit Trucks 0% 0% 0% - 0% 25% 0% 2.5% 1.3% 0% 0% 1.3% 1.8%

“L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and North Site Driveway - TMC

Thu Jun 10, 2021

AM Peak (7:30 AM - 8:30 AM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845018, Location: 42.639604, -83.131923

[N] Rochester Rd (M-150)

Total: 2041
In: 1245 Out: 796
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Out: 1245 In: 797
Total: 2042

[S] Rochester Rd (M-150)

Provided by: Gewalt Hamilton Associates Inc.

625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Rd (M-150) and North Site Driveway - TMC

Thu Jun 10, 2021
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845018, Location: 42.639604, -83.131923

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg North Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App (Int
2021-06-10 4:45PM 0 4 0 4 0 382 0 382 366 5 0 371 757
5:00PM 1 30 4 2 367 0 369 413 30 416 789
5:15PM 0 2 0 2 3 363 1 367 369 7 0 376 745
5:30PM 2 6 0 8 0 380 0 380 358 30 361 749
Total 3 15 0 18 5 1492 1 1498 1506 18 0 1524 3040
% Approach 16.7% 83.3% 0% - 0.3% 99.6% 0.1% - 98.8% 1.2% 0% - -
% Total 0.1% 0.5% 0% 0.6% 0.2%  49.1% 0% 493%| 495% 06% 0% 50.1% -
PHF 0.375 0.625 - 0.563 0.417 0.976  0.250 0.980 0912  0.643 - 0.916 0.963
Lights 3 15 0 18 4 1482 1 1487 1490 18 0 1508 3013
% Lights 100% 100% 0% 100%| 80.0%  99.3% 100% 99.3%| 98.9% 100% 0%  99.0% 99.1%
Articulated Trucks 0 0 o0 0 0 4 0 4 4 0 0 4 8
% Articulated Trucks 0% 0% 0% 0% 0% 0.3% 0% 0.3% 0.3% 0% 0% 0.3% 0.3%
Buses and Single-Unit Trucks 0 0 o0 0 1 6 0 7 12 0 0 12 19
% Buses and Single-Unit Trucks 0% 0% 0% 0%| 20.0% 0.4% 0% 0.5% 0.8% 0% 0% 0.8% 0.6%

"L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and North Site Driveway - TMC

Thu Jun 10, 2021

PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845018, Location: 42.639604, -83.131923

[N] Rochester Rd (M-150)

Provided by: Gewalt Hamilton Associates Inc.

625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Total: 3019
In: 1524 Out: 1495
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Total: 3020

[S] Rochester Rd (M-150)

6 of 6



Rochester Rd (M-150) and North Site Driveway - TMC

Sat Jun 12, 2021

Full Length (11 AM-1 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845024, Location: 42.639604, -83.131923

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg North Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App (Int
2021-06-12 11:00AM 2 3 0 5 2 312 0 314 389 5 0 394 713
11:15AM 1 0 4 2 326 0 328 415 6 0 421 753
11:30AM 3 10 0 13 2 367 0 369 386 7 0 393 775
11:45AM 3 3 0 6 1 332 0 333 422 9 0 431 770
Hourly Total 9 19 0 28 7 1337 0 1344 1612 27 0 1639 3011
12:00PM 1 3 0 4 1 365 0 366 361 5 0 366 736
12:15PM 0 5 0 5 1 312 0 313 414 8 0 422 740
12:30PM 3 4 0 7 3 355 0 358 389 7 0 396 761
12:45PM 0 7 0 7 4 339 0 343 353 8 0 361 711
Hourly Total 4 19 0 23 g 1371 0 1380 1517 28 0 1545 2948
Total 13 38 0 51 16 2708 0 2724 3129 55 0 3184 5959
% Approach 255%  745% 0% - 0.6% 99.4% 0% - 98.3% 1.7% 0% - -
% Total 0.2% 06% 0% 0.9% 03% 454% 0% 45.7% 525% 09% 0% 53.4% -
Lights 13 38 0 51 16 2685 0 2701 3100 55 0 3155 5907
% Lights 100% 100% 0% 100%| 100% 99.2% 0%  99.2% 99.1% 100% 0%  99.1% 99.1%
Articulated Trucks 0 0 0 0 0 9 0 9 11 0 0 11 20
% Articulated Trucks 0% 0% 0% 0% 0% 03% 0% 0.3% 0.4% 0% 0% 0.3% 0.3%
Buses and Single-Unit Trucks 0 0 0 0 0 14 0 14 18 0 0 18 32
% Buses and Single-Unit Trucks 0% 0% 0% 0% 0% 0.5% 0% 0.5% 0.6% 0% 0% 0.6% 0.5%

*L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and North Site Driveway - TMC

Sat Jun 12, 2021

Full Length (11 AM-1 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845024, Location: 42.639604, -83.131923 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 5905
In: 3184 Out: 2721
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Total: 5891

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and North Site Driveway - TMC

Sat Jun 12, 2021
Midday Peak (WKND) (11:15 AM - 12:15 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845024, Location: 42.639604, -83.131923

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg North Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App (Int
2021-06-12 11:15AM 1 3 0 4 2 326 0 328 415 6 0 421 753
11:30AM 3 10 0 13 2 367 0 369 386 7 0 393 775
11:45AM 3 0 6 1 332 0 333 422 9 0 431 770
12:00PM 1 0 4 1 365 0 366 361 5 0 366 736
Total 8 19 0 27 6 1390 0 1396 1584 27 0 1611 3034
% Approach 29.6% 70.4% 0% - 0.4% 99.6% 0% - 98.3% 1.7% 0% - -
% Total 0.3% 06% 0% 0.9% 02% 458% 0% 46.0% 522% 09% 0% 53.1% -
PHF 0.667 0.475 - 0519| 0.750 0.947 - 0.946 0.938  0.750 - 0.934 0.979
Lights 8 19 0 27 6 1378 0 1384 1568 27 0 1595 3006
% Lights 100% 100% 0% 100%| 100% 99.1% 0% 99.1% 99.0%  100% 0%  99.0% 99.1%
Articulated Trucks 0 0 0 0 0 4 0 4 7 0 0 7 11
% Articulated Trucks 0% 0% 0% 0% 0% 03% 0% 0.3% 0.4% 0% 0% 0.4% 0.4%
Buses and Single-Unit Trucks 0 0 0 0 0 8 0 8 9 0 0 9 17
% Buses and Single-Unit Trucks 0% 0% 0% 0% 0% 0.6% 0% 0.6% 0.6% 0% 0% 0.6% 0.6%

“L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and North Site Driveway - TMC

Sat Jun 12, 2021
Midday Peak (WKND) (11:15 AM - 12:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

Provided by: Gewalt Hamilton Associates Inc.

All Movements 625 Forest Edge Drive, Vernon Hills, I, 60061, US

ID: 845024, Location: 42.639604, -83.131923
[N] Rochester Rd (M-150)

Total: 3009
In: 1611 Out: 1398
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[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and South Site Driveway - TMC

Thu Jun 10, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845019, Location: 42.639068, -83.131896

Provided by: Gewalt Hamilton Associates Inc.

625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg South Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App (Int
2021-06-10 7:00AM 0 0 o0 0 0 157 0 157 237 0 0 237 394
7:15AM 0 1 0 1 0 158 0 158 288 0 0 288 447
7:30AM 0 0 0 0 0 192 0 192 339 0 0 339 531
7:45AM 0 0 0 0 1 236 0 237 316 0 0 316 553
Hourly Total 0 1 0 1 1 743 0 744 1180 0 0 1180 1925
8:00AM 0 0 0 0 0 166 0 166 317 0 0 317 483
8:15AM 0 0 0 0 0 201 0 201 291 0 0 291 492
8:30AM 0 1 0 1 1 217 0 218 296 0 0 296 515
8:45AM 0 2 0 2 0 242 0 242 300 0 0 300 544
Hourly Total 0 3 0 3 1 826 0 827 1204 0 0 1204 2034
4:00PM 0 6 0 [ 8 373 0 381 384 0 0 384 771
4:15PM 1 5 0 [ 3 325 0 328 372 1 0 373 707
4:30PM 1 0 0 1 4 361 0 365 374 0 0 374 740
4:45PM 1 30 4 2 388 0 390 369 1 0 370 764
Hourly Total 3 14 0 17 17 1447 0 1464 1499 2 0 1501 2982
5:00PM 0 1 0 1 0 366 0 366 400 0 0 400 767
5:15PM 0 4 0 4 0 359 1 360 374 1 0 375 739
5:30PM 1 3 0 4 2 382 0 384 363 1 0 364 752
5:45PM 2 3 0 5 0 362 0 362 334 0 0 334 701
Hourly Total 3 11 0 14 2 1469 1 1472 1471 2 0 1473 2959
Total 6 29 0 35 21 4485 1 4507 5354 4 0 5358 9900
% Approach| 17.1% 82.9% 0% -l 0.5%  99.5% 0% -l 999% 0.1% 0% - -
% Total 0.1% 0.3% 0% 0.4% 0.2%  45.3% 0% 455% 54.1% 0% 0% 54.1% -
Lights 6 28 0 34 21 4399 1 4421 5254 4 0 5258 9713
% Lights 100% 96.6% 0% 97.1%| 100% 98.1% 100% 98.1%| 98.1% 100% 0%  98.1% 98.1%
Articulated Trucks 0 0 0 0 0 35 0 35 22 0 0 22 57
% Articulated Trucks 0% 0% 0% 0% 0% 0.8% 0% 0.8% 0.4% 0% 0% 0.4% 0.6%
Buses and Single-Unit Trucks 0 1 0 1 0 51 0 51 78 0 0 78 130
% Buses and Single-Unit Trucks 0% 3.4% 0% 2.9% 0% 1.1% 0% 1.1% 1.5% 0% 0% 1.5% 1.3%

“L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and South Site Driveway - TMC

Thu Jun 10, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845019, Location: 42.639068, -83.131896 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 9849
In: 5358 Out: 4491
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Total: 9891

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and South Site Driveway - TMC

Thu Jun 10, 2021

AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845019, Location: 42.639068, -83.131896

Provided by: Gewalt Hamilton Associates Inc.

625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg South Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R 8] App |Int
2021-06-10 7:30AM 0 0 0 0 0 192 0 192 339 0 0 339 531
7:45AM 0 0 0 0 1 236 0 237 316 0 0 316 553
8:00AM 0 0 0 0 0 166 0 166 317 0 0 317 483
8:15AM 0 0 0 0 0 201 0 201 291 0 0 291 492
Total 0 0 0 0 1 795 0 796 1263 0 0 1263 2059
% Approach 0% 0% 0% - 0.1% 99.9% 0% - 100% 0% 0% - -
% Total 0% 0% 0% 0% 0% 38.6% 0% 38.7% 613% 0% 0% 61.3% -
PHF - - - - 0.250 0.842 - 0.840 0.931 - - 0.931 0.931
Lights 0 0 0 0 1 765 0 766 1235 0 0 1235 2001
% Lights 0% 0% 0% - 100% 96.2% 0% 96.2% 97.8% 0% 0% 97.8% 97.2%
Articulated Trucks 0 0 0 0 0 12 0 12 8 0 0 8 20
% Articulated Trucks 0% 0% 0% - 0% 1.5% 0% 1.5% 06% 0% 0% 0.6% 1.0%
Buses and Single-Unit Trucks 0 0 0 0 0 18 0 18 20 0 0 20 38
% Buses and Single-Unit Trucks 0% 0% 0% - 0% 23% 0% 2.3% 1.6% 0% 0% 1.6% 1.8%

“L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and South Site Driveway - TMC

Thu Jun 10, 2021

AM Peak (7:30 AM - 8:30 AM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845019, Location: 42.639068, -83.131896 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 2058
In: 1263 Out: 795
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Total: 2059

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and South Site Driveway - TMC

Thu Jun 10, 2021
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845019, Location: 42.639068, -83.131896

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg South Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App (Int
2021-06-10 4:45PM 1 30 4 2 388 0 390 369 1 0 370 764
5:00PM 0 1 0 1 0 366 0 366 400 0 0 400 767
5:15PM 0 4 0 4 0 359 1 360 374 1 0 375 739
5:30PM 1 30 4 2 382 0 384 363 1 0 364 752
Total 2 11 0 13 4 1495 1 1500 1506 3 0 1509 3022
% Approach 15.4% 84.6% 0% - 0.3% 99.7% 0.1% - 99.8% 0.2% 0% - -
% Total 0.1% 0.4% 0% 0.4% 0.1%  49.5% 0% 496%| 498% 0.1% 0% 49.9% -
PHF 0.500 0.688 - 0.813( 0.500 0.963  0.250 0.962 0.941  0.750 - 0.943 0.985
Lights 2 10 0 12 4 1484 1 1489 1490 3 0 1493 2994
% Lights 100% 90.9% 0% 92.3%| 100% 99.3% 100% 99.3%| 98.9% 100% 0%  98.9% 99.1%
Articulated Trucks 0 0 o0 0 0 4 0 4 4 0 0 4 8
% Articulated Trucks 0% 0% 0% 0% 0% 0.3% 0% 0.3% 0.3% 0% 0% 0.3% 0.3%
Buses and Single-Unit Trucks 0 1 0 1 0 7 0 7 12 0 0 12 20
% Buses and Single-Unit Trucks 0% 9.1% 0% 7.7% 0% 0.5% 0% 0.5% 0.8% 0% 0% 0.8% 0.7%

"L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and South Site Driveway - TMC

Thu Jun 10, 2021
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845019, Location: 42.639068, -83.131896 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 3006
In: 1509 Out: 1497
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Total: 3018

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and South Site Driveway - TMC

Sat Jun 12, 2021

Full Length (11 AM-1 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 845025, Location: 42.639068, -83.131896

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg South Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App |Int
2021-06-12 11:00AM 2 4 0 6 5 308 0 313 405 1 0 406 725
11:15AM 0 1 0 1 3 333 1 337 427 1 0 428 766
11:30AM 0 5 0 5 6 367 0 373 402 0 0 402 780
11:45AM 1 30 4 0 330 0 330 431 1 0 432 766
Hourly Total 3 13 0 16 14 1338 1 1353 1665 3 0 1668 3037
12:00PM 0 4 0 4 2 366 0 368 358 0 0 358 730
12:15PM 1 6 0 7 7 310 0 317 410 0 0 410 734
12:30PM 1 6 0 7 0 363 0 363 386 1 0 387 757
12:45PM 2 5 0 7 6 340 0 346 355 0 0 355 708
Hourly Total 4 21 0 25 15 1379 0 1394 1509 1 0 1510 2929
Total 7 34 0 41 29 2717 1 2747 3174 4 0 3178 5966
% Approach| 17.1%  82.9% 0% -l 11%  98.9% 0% -l 999%  0.1% 0% - -
% Total 0.1% 06% 0% 0.7%| 0.5% 45.5% 0%  46.0% 532% 01% 0% 53.3% -
Lights 7 34 0 41 29 2694 1 2724 3144 4 0 3148 5913
% Lights 100% 100% 0% 100%| 100% 99.2% 100%  99.2%| 99.1% 100% 0% 99.1% 99.1%
Articulated Trucks 0 0 0 0 0 9 0 9 10 0 0 10 19
% Articulated Trucks 0% 0% 0% 0% 0% 0.3% 0% 0.3% 0.3% 0% 0% 0.3% 0.3%
Buses and Single-Unit Trucks 0 0o 0 0 0 14 0 14 20 0 0 20 34
% Buses and Single-Unit Trucks 0% 0% 0% 0% 0% 0.5% 0% 0.5% 0.6% 0% 0% 0.6% 0.6%

*L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and South Site Driveway - TMC

Sat Jun 12, 2021

Full Length (11 AM-1 PM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845025, Location: 42.639068, -83.131896 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 5902
In: 3178 Out: 2724
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Total: 5956

[S] Rochester Rd (M-150)
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Rochester Rd (M-150) and South Site Driveway - TMC

Sat Jun 12, 2021
Midday Peak (WKND) (11:15 AM - 12:15 PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 845025, Location: 42.639068, -83.131896

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg South Site Driveway Rochester Rd (M-150) Rochester Rd (M-150)
Direction Eastbound Northbound Southbound
Time L R U App L T U App T R U App |Int
2021-06-12 11:15AM 0 1 0 1 3 333 1 337 427 1 0 428 766
11:30AM 0 5 0 5 6 367 0 373 402 0 0 402 780
11:45AM 1 30 4 0 330 0 330 431 1 0 432 766
12:00PM 0 4 0 4 2 366 0 368 358 0 0 358 730
Total 1 13 0 14 11 1396 1 1408 1618 2 0 1620 3042
% Approach| 7.1%  92.9% 0% - 0.8% 99.1% 0.1% - 99.9% 0.1% 0% - -
% Total 0% 0.4% 0% 0.5% 0.4%  45.9% 0%  46.3% 53.2% 0.1% 0% 53.3% -
PHF| 0.250 0.650 - 0.700| 0.458 0.951  0.250 0.944 0.939  0.500 - 0.938 0.975
Lights 1 13 0 14 11 1384 1 1396 1601 2 0 1603 3013
% Lights | 100% 100% 0% 100%| 100%  99.1% 100%  99.1% 98.9% 100% 0%  99.0% 99.0%
Articulated Trucks 0 0 0 0 0 4 0 4 7 0 0 7 11
% Articulated Trucks 0% 0% 0% 0% 0% 0.3% 0% 0.3% 0.4% 0% 0% 0.4% 0.4%
Buses and Single-Unit Trucks 0 0 o0 0 0 8 0 8 10 0 0 10 18
% Buses and Single-Unit Trucks 0% 0% 0% 0% 0% 0.6% 0% 0.6% 0.6% 0% 0% 0.6% 0.6%

"L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Rd (M-150) and South Site Driveway - TMC

Sat Jun 12, 2021
Midday Peak (WKND) (11:15 AM - 12:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks) Provided by: Gewalt Hamilton Associates Inc.

All Movements : ;
ID: 845025, Location: 42.639068, -83.131896 625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Rochester Rd (M-150)

Total: 3017
In: 1620 Out: 1397
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[S] Rochester Rd (M-150)
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2021 Existing Conditions
AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 154 239 136 174 304 71 98 1025 160 88 1435 147
Future Volume (veh/h) 154 239 136 174 304 71 98 1025 160 88 1435 147
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1953 1953 1953 1953 1953 1953 1953 1953 1953 1969 1969 1969
Adj Flow Rate, veh/h 173 269 150 185 323 64 122 1281 191 93 1511 149
Peak Hour Factor 089 089 089 094 094 094 080 080 080 095 095 095
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 2 2 2
Cap, veh/h 199 394 176 211 418 186 112 1974 880 113 1990 887
Arrive On Green 0.11 0.11 0.11 0.11 0.11 0.11 008 0.71 0.71 008 0.71 0.71
Sat Flow, veh/h 1860 3711 1655 1860 3711 1655 1860 3711 1655 1875 3741 1668
Grp Volume(v), veh/h 173 269 150 185 323 64 122 1281 191 93 1511 149
Grp Sat Flow(s),veh/h/In 1860 1856 1655 1860 1856 1655 1860 1856 1655 1875 1870 1668
Q Serve(g_s), s 12.8 98 125 137 118 5.0 84  26.1 5.6 6.8 358 4.2
Cycle Q Clear(g_c), s 12.8 98 125 137 118 5.0 84  26.1 5.6 6.8 358 4.2
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 199 394 176 211 418 186 112 1974 880 113 1990 887
V/C Ratio(X) 087 068 08 08 077 034 109 065 022 08 076 0.17
Avail Cap(c_a), veh/h 258 435 194 258 435 194 112 1974 880 113 1990 887
HCM Platoon Ratio 100 100 100 100 100 100 133 133 133 133 133 133
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 615 603 615 61.1 604 574 644 134 104 637 148 102
Incr Delay (d2), s/iveh 21.3 38 272 238 8.1 11 1124 1.7 06 375 2.8 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 71 4.7 6.4 7.7 5.9 21 7.3 8.0 2.0 43 114 15
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 829  64.1 887 849 685 584 1769  15.1 11.0 1012 176 106
LnGrp LOS F E F F E E F B B F B B
Approach Vol, veh/h 592 572 1594 1753
Approach Delay, s/veh 75.8 72.7 27.0 21.4
Approach LOS E E C C
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 811 216 224 150  81.1 225 215
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s *8.4 * 69 *19 16 *84 *69 *19 *16
Max Q Clear Time (g_ctl1),s 88  28.1 148 138 104 378 157 145
Green Ext Time (p_c), s 0.0 12.1 0.2 0.5 0.0 13.8 0.2 0.4
Intersection Summary
HCM 6th Ctrl Delay 37.0
HCM 6th LOS D
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Bebb Oak TIS

ROWE Professional Services Company

Synchro 11 Report



HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2021 Existing Conditions

AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 20 29 27 162 15 101 7 888 183 141 1515 24
Future Volume (vph) 20 29 27 162 15 101 7 888 183 141 1515 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1863 1818 1787 1806 1683 1845 3689 1650 1845 3681
Flt Permitted 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1863 1818 1787 1806 1683 1845 3689 1650 1845 3681
Peak-hour factor, PHF 060 060 060 080 080 080 08 08 08 092 092 092
Adj. Flow (vph) 33 48 45 202 19 126 8 1045 215 153 1647 26
RTOR Reduction (vph) 0 25 0 0 0 113 0 0 69 0 0 0
Lane Group Flow (vph) 33 68 0 110 112 13 8 1045 146 153 1673 0
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 3% 3% 3% 3% 3% 3%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 8.0 8.0 14.1 14.1 14.1 15 748 748 166 899
Effective Green, g (s) 8.0 8.0 14.1 14.1 14.1 15 748 748 166 899
Actuated g/C Ratio 0.06 0.06 010 010 010  0.01 053 053 012 064
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 103 179 181 169 19 1970 881 218 2363
v/s Ratio Prot 0.02 c0.04 0.06 c0.06 000 0.28 c0.08 c0.45
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.31 0.66 0.61 062 008 042 053 017 070 0.71
Uniform Delay, d1 63.4 647 60.3 604 570 688 212 167 593 164
Progression Factor 1.00 1.00 1.00 1.00 100 094 0.68 053 1.00 1.00
Incremental Delay, d2 1.7 150 6.1 6.2 02 122 0.9 0.3 9.8 1.8
Delay (s) 65.0  79.7 665 665 572 769 152 92  69.1 18.3
Level of Service E E E E E E B A E B
Approach Delay (s) 75.9 63.2 14.5 22.5
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Bebb Oak TIS

ROWE Professional Services Company

Synchro 11 Report



HCM 6th TWSC 2021 Existing Conditions

3: M-150 & North Driveway AM Peak Hour
Intersection
Int Delay, s/veh 0
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L Y 44 4 F
Traffic Vol, veh/h 0 0 1 1114 1768 0
Future Vol, veh/h 0 0 1 1114 1768 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 84 84 94 A
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 0 1 1326 1881 0
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2546 941 1881 0 - 0
Stage 1 1881 - - - - -
Stage 2 665 - - - -
Critical Hdwy 68 69 418 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 224

Pot Cap-1 Maneuver 23 268 307 - -
Stage 1 108 - - - -
Stage 2 478 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 23 268 307 - -
Mov Cap-2 Maneuver 86 - -

Stage 1 108 - - - -
Stage 2 478 - - - -
Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 307 - - - -
HCM Lane V/C Ratio 0.004 - - -
HCM Control Delay (s) 16.8 - 0 -
HCM Lane LOS C - A -
HCM 95th %tile Q(veh) 0 - - -
Bebb Oak TIS Synchro 11 Report

ROWE Professional Services Company



HCM 6th TWSC 2021 Existing Conditions

4: M-150 & South Driveway AM Peak Hour
Intersection
Int Delay, s/veh 0
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L LR &
Traffic Vol, veh/h 0 0 1 1115 1768 0
Future Vol, veh/h 0 0 1 1115 1768 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 84 84 93 93
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 0 1 1327 1901 0
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2567 951 1901 0 - 0
Stage 1 1901 - - - - -
Stage 2 666 - - - -
Critical Hdwy 68 69 418 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 224

Pot Cap-1 Maneuver 22 264 301 - -
Stage 1 106 - - - -
Stage 2 478 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 22 264 301 - -
Mov Cap-2 Maneuver 85 -

Stage 1 106 - - - -
Stage 2 478 - - - -
Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 301 - - - -
HCM Lane V/C Ratio 0.004 - - -
HCM Control Delay (s) 17 - 0 -
HCM Lane LOS C - A -
HCM 95th %tile Q(veh) 0 - - -
Bebb Oak TIS Synchro 11 Report

ROWE Professional Services Company



Queuing and Blocking Report

2021 Existing Conditions
AM Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 262 207 165 261 237 198 78 219 346 361 200
Average Queue (ft) 119 121 77 58 143 140 104 27 115 188 182 59
95th Queue (ft) 183 209 160 116 233 215 188 59 215 308 308 181
Link Distance (ft) 792 792 597 597 378 378
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 2 1

Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 22 17 1 1 2 1 10 8 0
Queuing Penalty (veh) 26 27 2 1 1 60 10 14 0
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 214 488 507 328

Average Queue (ft) 109 278 285 48

95th Queue (ft) 213 428 440 187

Link Distance (ft) 490 490

Upstream Blk Time (%) 1 1

Queuing Penalty (veh) 4 7

Storage Bay Dist (ft) 170 260

Storage Blk Time (%) 2 27 14

Queuing Penalty (veh) 16 23 20

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 57 165 165 140 57 34 307 307 204 194 467 437
Average Queue (ft) 19 47 96 47 22 4 147 153 49 117 223 187
95th Queue (ft) 50 110 157 120 46 19 258 262 132 197 409 355
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 1 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 0 0 6 7 3 8

Queuing Penalty (veh) 0 0 0 14 20 12
Scenario 1 Bebb Oak TIS SimTraffic Report

ROWE Professional Services Company



Queuing and Blocking Report

2021 Existing Conditions
AM Peak Hour

Intersection: 3: M-150 & North Driveway

Movement NB

Directions Served

Maximum Queue (ft) 11
Average Queue (ft) 1
95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50
Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4: M-150 & South Driveway

Movement NB

Directions Served

Maximum Queue (ft) 11
Average Queue (ft)

95th Queue (ft) 9
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50
Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 263

Scenario 1 Bebb Oak TIS
ROWE Professional Services Company

SimTraffic Report



HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2021 Existing Conditions
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 197 403 136 209 295 120 138 1280 173 174 1227 150
Future Volume (veh/h) 197 403 136 209 295 120 138 1280 173 174 1227 150
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984
Adj Flow Rate, veh/h 216 443 147 258 364 141 147 1362 178 187 1319 155
Peak Hour Factor 0.91 0.91 0.91 0.81 0.81 0.81 094 094 094 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 242 525 234 275 592 264 167 1651 736 167 1651 736
Arrive On Green 013 014 014 015 016 016 018 088 088 003 014 0.14
Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682
Grp Volume(v), veh/h 216 443 147 258 364 141 147 1362 178 187 1319 155
Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682
Q Serve(g_s), s 158 160 115 189 126 108 106 226 23 124 474 114
Cycle Q Clear(g_c), s 158 160 115 189 126 108 106 226 23 124 474 114
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 242 525 234 275 592 264 167 1651 736 167 1651 736
V/C Ratio(X) 089 084 063 094 0.61 053 083 082 024 112 080 0.21
Avail Cap(c_a), veh/h 275 630 281 275 630 281 167 1651 736 167 1651 736
HCM Platoon Ratio 1.00 100 100 100 100 100 200 200 200 033 033 033
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 60.1 588 568 592 550 543  56.9 6.3 50 680 539 385
Incr Delay (d2), s/iveh 26.6 8.8 32 376 1.6 1.7 373 4.8 08 1045 41 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 9.1 8.1 50 117 6.0 4.6 6.3 41 09 111 24.8 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 868 676 600 968 567 560 942  11.1 58 1724  58.1 39.2
LnGrp LOS F E E F E E F B A F E D
Approach Vol, veh/h 806 763 1687 1661
Approach Delay, s/veh 71.3 70.1 17.8 69.2
Approach LOS E E B E
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 679 245 286 190 679 270 261
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s  * 12 * 57 *20 *23 *12 * 57 *20 *23
Max Q Clear Time (g_ctl1),s 144 246 178 146 126 494 209 180
Green Ext Time (p_c), s 0.0 12.2 0.1 1.7 0.0 5.1 0.0 15
Intersection Summary
HCM 6th Ctrl Delay 52.0
HCM 6th LOS D
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2021 Existing Conditions
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 44 38 30 209 41 217 18 1329 156 176 1299 24
Future Volume (vph) 44 38 30 209 41 217 18 1329 156 176 1299 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1881 1850 1805 1838 1700 1881 3762 1683 1881 3752
Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1881 1850 1805 1838 1700 1881 3762 1683 1881 3752
Peak-hour factor, PHF 068 068 068 08 08 08 09 095 095 093 093 093
Adj. Flow (vph) 65 56 44 246 48 255 19 1399 164 189 1397 26
RTOR Reduction (vph) 0 21 0 0 0 225 0 0 67 0 1 0
Lane Group Flow (vph) 65 79 0 145 149 30 19 1399 97 189 1422 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 114 114 162 162 16.2 47 683 683 176 812
Effective Green, g (s) 114 114 162 162 16.2 47 683 683 176 812
Actuated g/C Ratio 0.08 0.08 012 012 012 003 049 049 013 058
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 150 208 212 196 63 1835 821 236 2176
v/s Ratio Prot 0.03 c0.04 0.08 ¢0.08 0.01 ¢0.37 c0.10  0.38
v/s Ratio Perm 0.02 0.06
v/c Ratio 042 053 070 070 015 030 076 012 080 065
Uniform Delay, d1 612 617 595 596 557 66.0 292 195 595 199
Progression Factor 1.00 1.00 1.00 1.00 1.00 126 046  0.13 1.00 1.00
Incremental Delay, d2 1.9 3.3 9.7  10.1 0.4 1.6 1.8 02 175 15
Delay (s) 63.1 65.0 69.3 69.7  56.1 848 154 27 770 214
Level of Service E E E E E F B A E C
Approach Delay (s) 64.2 63.2 14.9 27.9
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 29.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC
3: M-150 & North Driveway

2021 Existing Conditions

PM Peak Hour

Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L Y 44 4 F
Traffic Vol, veh/h 3 15 5 1492 1506 18
Future Vol, veh/h 3 15 5 1492 1506 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 95 95 92 92
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 5 25 5 1571 1637 20
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2433 819 1657 0 - 0
Stage 1 1637 - - - - -
Stage 2 796 - -
Critical Hdwy 68 69 412 -
Critical Hdwy Stg 1 5.8 - -
Critical Hdwy Stg 2 5.8 - : :
Follow-up Hdwy 35 33 22
Pot Cap-1 Maneuver 27 323 390 -
Stage 1 147 - -
Stage 2 410 - - -
Platoon blocked, %
Mov Cap-1 Maneuver 27 323 390 -
Mov Cap-2 Maneuver 107 - -
Stage 1 145 - - -
Stage 2 410 - -
Approach EB NB SB
HCM Control Delay, s 22 0 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 390 - 242 -
HCM Lane V/C Ratio 0.013 - 0.124
HCM Control Delay (s) 14.4 - 22 -
HCM Lane LOS B - C
HCM 95th %tile Q(veh) 0 - 04 -
Bebb Oak TIS Synchro 11 Report

ROWE Professional Services Company



HCM 6th TWSC 2021 Existing Conditions

4: M-150 & South Driveway PM Peak Hour
Intersection
Int Delay, s/veh 0.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L LR &
Traffic Vol, veh/h 2 11 4 1495 1518 3
Future Vol, veh/h 2 11 4 1495 1518 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 81 81 9% 9% 94 9%
Heavy Vehicles, % 8 8 1 1 1 1
Mvmt Flow 2 14 4 1574 1615 3
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2412 809 1618 0 - 0
Stage 1 1617 - - - - -
Stage 2 795 - - - -
Critical Hdwy 6.96 7.06 4.12 - -

Critical Hdwy Stg 1 5.96
Critical Hdwy Stg 2 5.96 - -
Follow-up Hdwy 358 338 221

Pot Cap-1 Maneuver 25 311 403 - -
Stage 1 139 - - - -
Stage 2 390 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 25 311 403 - -
Mov Cap-2 Maneuver 102

Stage 1 138 - - - -
Stage 2 390 - - - -
Approach EB NB SB
HCM Control Delay, s  21.4 0 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 403 - 236 - -
HCM Lane V/C Ratio 0.01 - 0.068 -
HCM Control Delay (s) 14 - 214 -
HCM Lane LOS B - C -
HCM 95th %tile Q(veh) 0 - 02 -
Bebb Oak TIS Synchro 11 Report

ROWE Professional Services Company



Queuing and Blocking Report 2021 Existing Conditions

PM Peak Hour
Intersection: 1: M-150 & Auburn /Auburn
Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 309 355 269 172 319 237 207 114 310 400 402 200
Average Queue (ft) 168 175 135 59 176 130 94 43 154 305 310 103
95th Queue (ft) 285 289 226 132 295 205 177 88 292 426 437 245
Link Distance (ft) 792 792 597 597 378 378
Upstream Blk Time (%) B B
Queuing Penalty (veh) 39 43
Storage Bay Dist (ft) 250 135 430 155 250 175
Storage Blk Time (%) 4 1 10 0 2 0 0 21 37 0
Queuing Penalty (veh) 8 1 14 0 2 0 0 30 63 1
Intersection: 1: M-150 & Auburn /Auburn
Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 394 546 539 385
Average Queue (ft) 231 387 391 122
95th Queue (ft) 403 538 536 376
Link Distance (ft) 490 490
Upstream Blk Time (%) 2 2
Queuing Penalty (veh) 17 19
Storage Bay Dist (ft) 350 260
Storage Blk Time (%) 1 15 30
Queuing Penalty (veh) 4 26 46
Intersection: 2: M-150 & Wabash /Barclay
Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 127 134 177 209 216 115 301 278 211 195 456 432
Average Queue (ft) 44 53 112 75 86 14 183 181 42 153 263 211
95th Queue (ft) 93 105 175 160 173 61 287 274 126 225 446 383
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 3 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170
Storage Blk Time (%) 0 1 18 18 10 1
Queuing Penalty (veh) 1 2 3 28 69 20
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Queuing and Blocking Report 2021 Existing Conditions

PM Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB NB
Directions Served LR L
Maximum Queue (ft) 32 38
Average Queue (ft) 10 4
95th Queue (ft) 30 22
Link Distance (ft) 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 2
Intersection: 4: M-150 & South Driveway
Movement EB NB
Directions Served LR L
Maximum Queue (ft) 47 29
Average Queue (ft) 1 3
95th Queue (ft) 38 17
Link Distance (ft) 264
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Zone Summary
Zone wide Queuing Penalty: 438
Bebb Oak TIS SimTraffic Report

ROWE Professional Services Company



HCM 6th Signalized Intersection Summary

2021 Existing Conditions

1: M-150 & Auburn /Auburn Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T e » i b T » i b T e » i b T s i

Traffic Volume (veh/h) 210 310 130 213 265 140 146 1165 149 184 1217 208

Future Volume (veh/h) 210 310 130 213 265 140 146 1165 149 184 1217 208

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984

Adj Flow Rate, veh/h 228 337 131 234 291 149 160 1280 163 194 1281 216

Peak Hour Factor 092 092 092 091 0.91 0.91 0.91 0.91 0.91 095 095 095

Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1

Cap, veh/h 262 412 184 267 423 189 194 1384 617 224 1443 644

Arrive On Green 0.14  0.11 0.11 014  0.11 0.11 010 037 037 024 077 077

Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682

Grp Volume(v), veh/h 228 337 131 234 291 149 160 1280 163 194 1281 216

Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682

Q Serve(g_s), s 11.8 8.7 75 121 74 8.6 83 325 6.8 99 249 4.1

Cycle Q Clear(g_c), s 11.8 8.7 75 121 74 8.6 83 325 6.8 99 249 41

Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Lane Grp Cap(c), veh/h 262 412 184 267 423 189 194 1384 617 224 1443 644

V/C Ratio(X) 087 082 0.71 087 069 079 083 093 026 087 089 0.34

Avail Cap(c_a), veh/h 272 430 192 272 430 192 234 1384 617 234 1443 644

HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 200 200 200

Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00

Uniform Delay (d), s/veh 422 436 430 421 427 433 440 303 222 374 101 7.7

Incr Delay (d2), s/iveh 243 115 113 253 45 194 180 119 1.0 266 8.4 1.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 7.0 4.5 3.5 7.3 3.6 4.4 47 157 2.7 55 54 1.4

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 66.5 550 543 674 472 627 620 422 232 640 186 9.1

LnGrp LOS E E D E D E E D C E B

Approach Vol, veh/h 696 674 1603 1691

Approach Delay, s/veh 58.7 57.6 42.3 22.6

Approach LOS E E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 184 433 205 178 169 449 208 175

Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6

Max Green Setting (Gmax), s  * 12 “ 3 *14 *11 *12 “ 3 *14 *11

Max Q Clear Time (g_ctl1),s 119 345 138 106 103 269  14.1 10.7

Green Ext Time (p_c), s 0.0 0.7 0.0 0.2 0.1 54 0.0 0.2

Intersection Summary

HCM 6th Ctrl Delay 39.8

HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis

2021 Existing Conditions

2: M-150 & Wabash /Barclay Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | N < i b 44 i LT

Traffic Volume (vph) 57 32 22 173 31 154 14 1275 133 170 1448 26

Future Volume (vph) 57 32 22 173 31 154 14 1275 133 170 1448 26

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9

Frt 1.00 094 1.00 100 08 100 100 085 1.00 1.00

Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (prot) 1881 1860 1805 1836 1700 1881 3762 1683 1881 3753

Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (perm) 1881 1860 1805 1836 1700 1881 3762 1683 1881 3753

Peak-hour factor, PHF 084 084 084 078 078 078 093 093 093 095 095 095

Adj. Flow (vph) 68 38 26 222 40 197 15 1371 143 179 1524 27

RTOR Reduction (vph) 0 24 0 0 0 175 0 0 85 0 1 0

Lane Group Flow (vph) 68 40 0 131 131 22 15 1371 58 179 1550 0

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%

Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA

Protected Phases 3 3 4 4 5 2 1 6

Permitted Phases 4 2

Actuated Green, G (s) 7.0 7.0 113 113 113 29 408 408 144 523

Effective Green, g (s) 7.0 7.0 113 113 113 29 408 408 144 523

Actuated g/C Ratio 0.07  0.07 0.11 0.11 0.11 0.03 041 0.41 014 052

Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 130 203 207 192 54 1534 686 270 1962

v/s Ratio Prot c0.04  0.02 c0.07  0.07 0.01 ¢0.36 c0.10  c0.41

v/s Ratio Perm 0.01 0.03

v/c Ratio 052  0.31 065 063 012 028 089 0.09 066 079

Uniform Delay, d1 449 442 424 424 399 475 276 182 405 194

Progression Factor 1.00 1.00 1.00 1.00 1.00 120 078 3.38 1.00 1.00

Incremental Delay, d2 3.4 1.3 6.9 6.2 0.3 15 4.7 0.1 6.0 3.3

Delay (s) 483 455 493 486 401 58.7 262 614 465 227

Level of Service D D D D D E C E D C

Approach Delay (s) 47.0 45.2 29.8 25.2

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 30.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC 2021 Existing Conditions

3: M-150 & North Driveway Weekend Peak Hour
Intersection
Int Delay, s/veh 0.5
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L Y 44 4 F
Traffic Vol, veh/h 8 19 6 1391 1601 27
Future Vol, veh/h 8 19 6 1391 1601 27
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - 100
Veh in Median Storage, # 0 - : 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 9% 95 93 93
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 13 32 6 1464 1722 29
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2466 861 1751 0 - 0
Stage 1 1722 - - - - -
Stage 2 744 - - - -
Critical Hdwy 6.8 69 412 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 22

Pot Cap-1 Maneuver 26 303 358 - -
Stage 1 132 - - - -
Stage 2 436 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 26 303 358 - -
Mov Cap-2 Maneuver 99

Stage 1 130 - - - -
Stage 2 436 - - - -
Approach EB NB SB
HCM Control Delay,s  30.1 0.1 0
HCM LOS D
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 358 - 188 - -
HCM Lane V/C Ratio 0.018 - 0.239 -
HCM Control Delay (s) 15.2 - 3041 -
HCM Lane LOS C - D -
HCM 95th %tile Q(veh) 0.1 - 09 -
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HCM 6th TWSC 2021 Existing Conditions

4: M-150 & South Driveway Weekend Peak Hour
Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L % 44 b
Traffic Vol, veh/h 1 13 11 139 1618 2
Future Vol, veh/h 1 13 11 1396 1618 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - -
Veh in Median Storage, # 0 - : 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 70 70 94 94 94 94
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 1 19 12 1485 1721 2
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2489 862 1723 0 - 0
Stage 1 1722 - - - - -
Stage 2 767 - - - -
Critical Hdwy 6.8 69 412 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 22

Pot Cap-1 Maneuver 25 302 367 - -
Stage 1 132 - - - -
Stage 2 424 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 24 302 367 - -
Mov Cap-2 Maneuver 97

Stage 1 128 - - - -
Stage 2 424 - - - -
Approach EB NB SB
HCM Control Delay, s 19.9 01 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 367 - 262 - -
HCM Lane V/C Ratio 0.032 - 0.076 -
HCM Control Delay (s) 15.1 - 199 -
HCM Lane LOS C - C -
HCM 95th %tile Q(veh) 0.1 - 02 -
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Queuing and Blocking Report

2021 Existing Conditions
Weekend Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 273 214 150 255 180 153 102 220 406 411 200
Average Queue (ft) 124 138 87 48 142 100 62 43 148 320 314 136
95th Queue (ft) 196 234 168 105 231 162 128 85 264 446 445 273
Link Distance (ft) 792 792 597 597 381 381
Upstream Blk Time (%) 9 9

Queuing Penalty (veh) 67 65

Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 23 19 2 0 1 38 36 0
Queuing Penalty (veh) 36 39 3 0 5 55 54 1
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 214 461 460 321

Average Queue (ft) 158 265 265 72

95th Queue (ft) 250 459 458 262

Link Distance (ft) 490 490

Upstream Blk Time (%) 2 2

Queuing Penalty (veh) 18 19

Storage Bay Dist (ft) 170 260

Storage Blk Time (%) 8 19 1

Queuing Penalty (veh) 48 36 23

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 120 116 174 138 132 114 366 372 251 195 447 410
Average Queue (ft) 49 38 85 47 52 13 167 179 41 129 237 205
95th Queue (ft) 96 83 150 108 106 67 301 310 152 217 389 352
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 1 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 7 8 2 13

Queuing Penalty (veh) 1 1 15 22
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Queuing and Blocking Report 2021 Existing Conditions

Weekend Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB NB
Directions Served LR L
Maximum Queue (ft) 61 31
Average Queue (ft) 14 3
95th Queue (ft) 43 18
Link Distance (ft) 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Intersection: 4: M-150 & South Driveway
Movement EB NB SB SB
Directions Served LR L T TR
Maximum Queue (ft) 43 37 20 23
Average Queue (ft) 12 7 1 2
95th Queue (ft) 38 27 15 20
Link Distance (ft) 264 140 140
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Zone Summary
Zone wide Queuing Penalty: 520
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Background Conditions
AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 157 244 142 180 310 73 103 1053 166 90 1470 150
Future Volume (veh/h) 157 244 142 180 310 73 103 1053 166 90 1470 150
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1953 1953 1953 1953 1953 1953 1953 1953 1953 1969 1969 1969
Adj Flow Rate, veh/h 176 274 157 191 330 66 129 1316 199 95 1547 152
Peak Hour Factor 089 089 089 094 094 094 080 080 080 095 095 095
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 2 2 2
Cap, veh/h 202 407 182 217 436 195 112 1949 869 113 1965 876
Arrive On Green 0.11 0.11 0.11 012 012 012 008 070 070 006 053 053
Sat Flow, veh/h 1860 3711 1655 1860 3711 1655 1860 3711 1655 1875 3741 1668
Grp Volume(v), veh/h 176 274 157 191 330 66 129 1316 199 95 1547 152
Grp Sat Flow(s),veh/h/In 1860 1856 1655 1860 1856 1655 1860 1856 1655 1875 1870 1668
Q Serve(g_s), s 13.0 99 131 142 121 5.1 84 283 6.0 70 469 6.7
Cycle Q Clear(g_c), s 13.0 99  13.1 142 1241 5.1 84 283 6.0 70 469 6.7
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 202 407 182 217 436 195 112 1949 869 113 1965 876
V/C Ratio(X) 087 067 08 08 076 034 116 068 023 084 079 0.17
Avail Cap(c_a), veh/h 258 435 194 258 436 195 112 1949 869 113 1965 876
HCM Platoon Ratio 1.00 100 100 100 100 100 133 133 133 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 614 599 613 609 598 568 644 143 109 652 269 174
Incr Delay (d2), s/iveh 22.0 37 298 250 74 1.0 13341 1.9 06 413 3.3 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 7.2 4.8 6.9 8.1 6.0 2.2 7.9 8.8 2.2 46 203 2.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 834 636  91.1 859 673 578 1975 162 115 1065 302 178
LnGrp LOS F E F F E E F B B F C B
Approach Vol, veh/h 607 587 1644 1794
Approach Delay, s/veh 76.5 72.3 29.8 33.2
Approach LOS E E C C
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0  80.1 218 231 15.0  80.1 229 220
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s *8.4 * 69 *19 16 *84 *69 *19 *16
Max Q Clear Time (g_ctl1),s 9.0 303 150  14.1 104 489 162 151
Green Ext Time (p_c), s 0.0 12.4 0.2 0.5 0.0 11.4 0.1 0.3
Intersection Summary
HCM 6th Ctrl Delay 42.6
HCM 6th LOS D
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2022 Background Conditions
AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 20 30 27 166 16 103 7 913 187 144 1551 24
Future Volume (vph) 20 30 27 166 16 103 7 913 187 144 1551 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1863 1821 1787 1807 1683 1845 3689 1650 1845 3681
Flt Permitted 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1863 1821 1787 1807 1683 1845 3689 1650 1845 3681
Peak-hour factor, PHF 060 060 060 080 080 080 08 08 08 092 092 092
Adj. Flow (vph) 33 50 45 208 20 129 8 1074 220 157 1686 26
RTOR Reduction (vph) 0 24 0 0 0 116 0 0 69 0 0 0
Lane Group Flow (vph) 33 71 0 114 114 13 8 1074 151 157 1712 0
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 3% 3% 3% 3% 3% 3%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 8.0 8.0 143 143 143 15 744 744 168 897
Effective Green, g (s) 8.0 8.0 143 143 143 15 744 744 168 897
Actuated g/C Ratio 0.06 0.06 010 010 010  0.01 053 053 012 064
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 104 182 184 171 19 1960 876 221 2358
v/s Ratio Prot 0.02 c0.04 c0.06  0.06 000 0.29 c0.09 047
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.31 0.69 063 062 008 042 055 017 0.71 0.73
Uniform Delay, d1 63.4 648 60.3 602 569 688 217 169 593 169
Progression Factor 1.00 1.00 1.00 1.00 100 094 0.68 057 1.00 1.00
Incremental Delay, d2 1.7 172 6.6 6.1 02 120 0.9 04 103 2.0
Delay (s) 65.0 820 669 66.3  57.1 76.7 157 100 695 189
Level of Service E F E E E E B A E B
Approach Delay (s) 77.6 63.2 15.1 23.1
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC 2022 Background Conditions

3: M-150 & North Driveway AM Peak Hour
Intersection
Int Delay, s/veh 0
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L Y 44 4 F
Traffic Vol, veh/h 0 0 1 1145 1810 0
Future Vol, veh/h 0 0 1 1145 1810 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 84 84 94 A
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 0 1 1363 1926 0
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2610 963 1926 0 - 0
Stage 1 1926 - - - - -
Stage 2 684 - - - -
Critical Hdwy 68 69 418 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 224

Pot Cap-1 Maneuver 20 259 295 - -
Stage 1 102 - - - -
Stage 2 468 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 20 259 295 - -
Mov Cap-2 Maneuver 82 - -

Stage 1 102 - - - -
Stage 2 468 - - - -
Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 295 - - - -
HCM Lane V/C Ratio 0.004 - - -
HCM Control Delay (s) 17.3 - 0 -
HCM Lane LOS C - A -
HCM 95th %tile Q(veh) 0 - - -
Bebb Oak TIS Synchro 11 Report
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HCM 6th TWSC 2022 Background Conditions

4: M-150 & South Driveway AM Peak Hour
Intersection
Int Delay, s/veh 0
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L LR &
Traffic Vol, veh/h 0 0 1 1146 1810 0
Future Vol, veh/h 0 0 1 1146 1810 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 84 84 93 93
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 0 1 1364 1946 0
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2630 973 1946 0 - 0
Stage 1 1946 - - - - -
Stage 2 684 - - - -
Critical Hdwy 68 69 418 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 224

Pot Cap-1 Maneuver 20 255 289 - -
Stage 1 100 - - - -
Stage 2 468 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 20 255 289 - -
Mov Cap-2 Maneuver 80

Stage 1 100 - - - -
Stage 2 468 - - - -
Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 289 - - - -
HCM Lane V/C Ratio 0.004 - - -
HCM Control Delay (s) 17.5 - 0 -
HCM Lane LOS C - A -
HCM 95th %tile Q(veh) 0 - - -
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Queuing and Blocking Report

2022 Background Conditions

AM Peak Hour
Intersection: 1: M-150 & Auburn /Auburn
Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 270 236 159 322 283 201 81 220 383 406 200
Average Queue (ft) 129 144 86 67 152 142 105 27 136 228 224 74
95th Queue (ft) 205 247 187 133 277 225 183 60 246 398 403 208
Link Distance (ft) 792 792 597 597 378 378
Upstream Blk Time (%) 11 3
Queuing Penalty (veh) 7 20
Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 25 18 2 1 1 1 26 10 12 0
Queuing Penalty (veh) 30 28 2 1 1 1 143 11 20 0
Intersection: 1: M-150 & Auburn /Auburn
Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 214 552 551 385
Average Queue (ft) 113 336 340 98
95th Queue (ft) 213 539 552 331
Link Distance (ft) 490 490
Upstream Blk Time (%) 4 B
Queuing Penalty (veh) 33 38
Storage Bay Dist (ft) 170 260
Storage Blk Time (%) 2 29 19
Queuing Penalty (veh) 13 26 29
Intersection: 2: M-150 & Wabash /Barclay
Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 73 143 180 148 88 110 306 299 214 195 471 440
Average Queue (ft) 19 46 97 43 27 7 155 163 50 131 238 203
95th Queue (ft) 55 108 157 109 62 51 265 270 127 209 445 392
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 2 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170
Storage Blk Time (%) 0 0 7 8 5 10
Queuing Penalty (veh) 0 0 0 16 36 15
Bebb Oak TIS SimTraffic Report
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Queuing and Blocking Report

2022 Background Conditions

AM Peak Hour

Intersection: 3: M-150 & North Driveway

Movement NB

Directions Served

Maximum Queue (ft) 11
Average Queue (ft) 1
95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50
Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4: M-150 & South Driveway

Movement NB SB
Directions Served L TR
Maximum Queue (ft) 15 10
Average Queue (ft) 1 0
95th Queue (ft) 8 7
Link Distance (ft) 140
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 537
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Background Conditions
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 201 411 151 223 301 122 152 1337 191 177 1278 153
Future Volume (veh/h) 201 411 151 223 301 122 152 1337 191 177 1278 153
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984
Adj Flow Rate, veh/h 221 452 164 275 372 144 162 1422 197 190 1374 162
Peak Hour Factor 0.91 0.91 0.91 0.81 0.81 0.81 094 094 094 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 246 534 238 275 591 264 167 1642 733 167 1642 733
Arrive On Green 013 014 014 015 016 016 018 087 087 003 014 0.14
Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682
Grp Volume(v), veh/h 221 452 164 275 372 144 162 1422 197 190 1374 162
Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682
Q Serve(g_s), s 16.1 164 130 204 129 1141 119 2717 28 124 497 119
Cycle Q Clear(g_c), s 16.1 164 130 204 129 114 1.9 217 28 124 497 119
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 246 534 238 275 591 264 167 1642 733 167 1642 733
V/C Ratio(X) 090 08 069 100 063 055 097 08 027 114 084 022
Avail Cap(c_a), veh/h 275 630 281 275 630 281 167 1642 733 167 1642 733
HCM Platoon Ratio 1.00 100 100 100 100 100 200 200 200 033 033 033
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 599 586 572 598 552 544 574 6.9 53 680  55.1 38.9
Incr Delay (d2), s/iveh 275 9.2 56  53.8 1.8 19 598 6.4 09 1105 5.2 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 9.4 8.3 57 137 6.2 4.7 7.8 4.7 10 114 262 54
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 875 678 628 1136 570 563 1172 133 62 1784 603 396
LnGrp LOS F E E F E E F B A F E D
Approach Vol, veh/h 837 791 1781 1726
Approach Delay, s/veh 72.0 76.6 21.9 71.4
Approach LOS E E C E
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 190 676 249 286 190 676 270 264
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s  * 12 * 57 *20 *23 *12 * 57 *20 *23
Max Q Clear Time (g_c*l1),s 144  29.7  18.1 149 139 517 224 184
Green Ext Time (p_c), s 0.0 12.2 0.1 1.7 0.0 4.0 0.0 1.4
Intersection Summary
HCM 6th Ctrl Delay 55.1
HCM 6th LOS E
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2022 Background Conditions
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 45 39 31 213 42 221 18 1387 159 180 1351 24
Future Volume (vph) 45 39 31 213 42 221 18 1387 159 180 1351 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1881 1848 1805 1838 1700 1881 3762 1683 1881 3752
Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1881 1848 1805 1838 1700 1881 3762 1683 1881 3752
Peak-hour factor, PHF 068 068 068 08 08 08 09 095 095 093 093 093
Adj. Flow (vph) 66 57 46 251 49 260 19 1460 167 194 1453 26
RTOR Reduction (vph) 0 21 0 0 0 230 0 0 67 0 1 0
Lane Group Flow (vph) 66 82 0 148 152 30 19 1460 100 194 1478 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 115 115 163 163 163 47 679 679 178 810
Effective Green, g (s) 115 115 163 163 163 47 679 679 178 810
Actuated g/C Ratio 0.08 0.08 012 012 012 003 049 049 013 058
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 154 151 210 213 197 63 1824 816 239 2170
v/s Ratio Prot 0.04 c0.04 0.08 ¢0.08 0.01 ¢0.39 c0.10  0.39
v/s Ratio Perm 0.02 0.06
v/c Ratio 043 054 070 0.71 015 030 080 012 0.1 0.68
Uniform Delay, d1 61.1 61.7 595 596 556 66.0 303 197 595 205
Progression Factor 1.00 1.00 1.00 1.00 1.00 126 045 012 1.00 1.00
Incremental Delay, d2 1.9 3.9 10.3 108 0.4 15 2.1 02 185 1.8
Delay (s) 63.0 657 69.8 704 560 849 159 25 780 223
Level of Service E E E E E F B A E C
Approach Delay (s) 64.6 63.5 15.3 28.7
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 29.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC
3: M-150 & North Driveway

2022 Background Conditions

PM Peak Hour

Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L Y 44 4 F
Traffic Vol, veh/h 3 15 5 1553 1562 18
Future Vol, veh/h 3 15 5 1553 1562 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 95 95 92 92
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 5 25 5 1635 1698 20
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2526 849 1718 0 - 0
Stage 1 1698 - - - - -
Stage 2 828 - -
Critical Hdwy 68 69 412 -
Critical Hdwy Stg 1 5.8 - -
Critical Hdwy Stg 2 5.8 - : :
Follow-up Hdwy 35 33 22
Pot Cap-1 Maneuver 23 308 369 -
Stage 1 136 - -
Stage 2 394 - - -
Platoon blocked, %
Mov Cap-1 Maneuver 23 308 369 -
Mov Cap-2 Maneuver 99 - -
Stage 1 134 - - -
Stage 2 394 - -
Approach EB NB SB
HCM Control Delay, s  23.2 0 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 369 - 228 -
HCM Lane V/C Ratio 0.014 - 0132
HCM Control Delay (s) 14.9 - 232 -
HCM Lane LOS B - C
HCM 95th %tile Q(veh) 0 - 04 -
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HCM 6th TWSC

4: M-150 & South Driveway

2022 Background Conditions

PM Peak Hour

Intersection
Int Delay, s/veh 0.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L LR &
Traffic Vol, veh/h 2 1 4 1556 1574 3
Future Vol, veh/h 2 11 4 1556 1574 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - -
Veh in Median Storage, # 0 - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 81 81 95 95 94 94
Heavy Vehicles, % 8 8 1 1 1 1
Mvmt Flow 2 14 4 1638 1674 3
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2503 839 1677 0 - 0
Stage 1 1676 - - - - -
Stage 2 827 - -
Critical Hdwy 6.96 7.06 4.12 -
Critical Hdwy Stg 1 5.96 - -
Critical Hdwy Stg 2 5.96 - - :
Follow-up Hdwy 3.58 338 2.21
Pot Cap-1 Maneuver 22 297 383 -
Stage 1 129 - -
Stage 2 375 - -
Platoon blocked, %
Mov Cap-1 Maneuver 22 297 383 -
Mov Cap-2 Maneuver 94 - -
Stage 1 128 - -
Stage 2 375
Approach EB NB SB
HCM Control Delay, s 22.4 0 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 383 - 223 -
HCM Lane V/C Ratio 0.011 - 0.072
HCM Control Delay (s) 14.5 - 224 -
HCM Lane LOS B - C
HCM 95th %tile Q(veh) 0 - 02 -
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Queuing and Blocking Report

2022 Background Conditions

PM Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 267 292 264 185 371 208 196 129 310 403 406 200
Average Queue (ft) 156 176 144 74 202 122 86 53 214 340 347 119
95th Queue (ft) 246 259 228 156 349 182 163 105 355 451 456 261
Link Distance (ft) 792 792 597 597 378 378
Upstream Blk Time (%) 16 17

Queuing Penalty (veh) 136 146

Storage Bay Dist (ft) 250 135 430 155 250 175
Storage Blk Time (%) 1 1 1 1 0 1 0 4 32 42 0
Queuing Penalty (veh) 3 2 16 3 1 2 0 28 49 81 1
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 395 569 574 385

Average Queue (ft) 292 453 451 186

95th Queue (ft) 473 589 585 474

Link Distance (ft) 490 490

Upstream Blk Time (%) 9 6

Queuing Penalty (veh) 76 52

Storage Bay Dist (ft) 350 260

Storage Blk Time (%) 9 22 35

Queuing Penalty (veh) 60 39 54

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 116 168 222 198 206 119 327 336 290 195 460 456
Average Queue (ft) 45 57 121 93 94 18 209 211 47 155 297 243
95th Queue (ft) 95 123 199 180 173 73 307 311 135 230 483 413
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 3 1
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 0 0 1 24 24 12 13

Queuing Penalty (veh) 0 1 1 4 39 80 24
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Queuing and Blocking Report 2022 Background Conditions

PM Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB NB SB
Directions Served LR L R
Maximum Queue (ft) 36 38 4
Average Queue (ft) 10 4 0
95th Queue (ft) 30 21 3
Link Distance (ft) 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100
Storage Blk Time (%)
Queuing Penalty (veh) 1
Intersection: 4: M-150 & South Driveway
Movement EB NB SB
Directions Served LR L TR
Maximum Queue (ft) 47 30 4
Average Queue (ft) 12 3 0
95th Queue (ft) 39 17 3
Link Distance (ft) 264 140
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Zone Summary
Zone wide Queuing Penalty: 898
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HCM 6th Signalized Intersection Summary

2022 Background Conditions

1: M-150 & Auburn /Auburn Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T e » i b T » i b T e » i b T s i

Traffic Volume (veh/h) 214 316 147 234 270 143 165 1228 167 188 1284 212

Future Volume (veh/h) 214 316 147 234 270 143 165 1228 167 188 1284 212

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984

Adj Flow Rate, veh/h 233 343 150 257 297 152 181 1349 183 198 1352 220

Peak Hour Factor 092 092 092 091 0.91 0.91 0.91 0.91 0.91 095 095 095

Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1

Cap, veh/h 267 416 186 272 428 191 215 1362 608 227 1387 619

Arrive On Green 0.14  0.11 0.11 014  0.11 0.11 0.11 036 036 024 074 074

Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682

Grp Volume(v), veh/h 233 343 150 257 297 152 181 1349 183 198 1352 220

Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682

Q Serve(g_s), s 12.1 8.9 87 135 7.6 8.8 94 356 78  10.1 33.5 4.7

Cycle Q Clear(g_c), s 12.1 8.9 87 135 7.6 8.8 94 356 78  10.1 33.5 4.7

Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Lane Grp Cap(c), veh/h 267 416 186 272 428 191 215 1362 608 227 1387 619

V/C Ratio(X) 087 082 0.81 094 069 080 084 099 030 08 097 0.36

Avail Cap(c_a), veh/h 272 430 192 272 430 192 234 1362 608 234 1387 619

HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 200 200 200

Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00

Uniform Delay (d), s/veh 42.1 435 434 424 427 432 434 318 229 372 128 9.0

Incr Delay (d2), s/iveh 252 120 215 397 48 205 221 222 13 274 188 1.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 7.2 4.6 4.6 9.0 3.7 4.6 55 189 3.1 5.6 8.2 1.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 673 555 649 821 474 637 655 540 242 646 315 106

LnGrp LOS E E E F D E E D C E C B

Approach Vol, veh/h 726 706 1713 1770

Approach Delay, s/veh 61.2 63.5 52.0 32.6

Approach LOS E E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 186 427 207 179 180 434 210 176

Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6

Max Green Setting (Gmax), s  * 12 “ 3 *14 *11 *12 “ 3 *14 *11

Max Q Clear Time (g_ctl1),s 12.1 376 141 108 114 355 155 109

Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 48.1

HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis

2022 Background Conditions

2: M-150 & Wabash /Barclay Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | N < i b 44 i LT

Traffic Volume (vph) 58 33 22 176 32 157 14 1301 136 173 1477 27

Future Volume (vph) 58 33 22 176 32 157 14 1301 136 173 1477 27

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9

Frt 1.00 094 1.00 100 08 100 100 085 1.00 1.00

Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (prot) 1881 1861 1805 1836 1700 1881 3762 1683 1881 3752

Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (perm) 1881 1861 1805 1836 1700 1881 3762 1683 1881 3752

Peak-hour factor, PHF 084 084 084 078 078 078 093 093 093 095 095 095

Adj. Flow (vph) 69 39 26 226 41 201 15 1399 146 182 1555 28

RTOR Reduction (vph) 0 24 0 0 0 178 0 0 87 0 1 0

Lane Group Flow (vph) 69 41 0 133 134 23 15 1399 59 182 1582 0

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%

Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA

Protected Phases 3 3 4 4 5 2 1 6

Permitted Phases 4 2

Actuated Green, G (s) 7.0 7.0 113 113 113 29 407 407 145 523

Effective Green, g (s) 7.0 7.0 113 113 113 29 407 407 145 523

Actuated g/C Ratio 0.07  0.07 0.11 0.11 0.11 0.03 041 0.41 014 052

Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 130 203 207 192 54 1531 684 272 1962

v/s Ratio Prot c0.04  0.02 c0.07  0.07 0.01 ¢0.37 c0.10 c0.42

v/s Ratio Perm 0.01 0.04

v/c Ratio 053  0.31 066 065 012 028 091 009 067 0.81

Uniform Delay, d1 449 442 425 424 399 475 280 182 405 197

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.21 0.77 319 1.00 1.00

Incremental Delay, d2 3.8 14 74 6.8 0.3 1.2 49 0.1 6.1 3.7

Delay (s) 487 456 499 492 401 586 263 582 466 233

Level of Service D D D D D E C E D C

Approach Delay (s) 47.2 45.5 29.6 25.7

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 304 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 72.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC 2022 Background Conditions

3: M-150 & North Driveway Weekend Peak Hour
Intersection
Int Delay, s/veh 0.5
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L Y 44 4 F
Traffic Vol, veh/h 8 19 6 1419 1633 28
Future Vol, veh/h 8 19 6 1419 1633 28
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 95 95 93 93
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 13 32 6 1494 1756 30
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2515 878 1786 0 - 0
Stage 1 1756 - - - - -
Stage 2 759 - - - -
Critical Hdwy 6.8 69 412 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 22

Pot Cap-1 Maneuver 24 295 347 - -
Stage 1 127 - - - -
Stage 2 428 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 24 295 347 - -
Mov Cap-2 Maneuver 96

Stage 1 125 - - - -
Stage 2 428 - - - -
Approach EB NB SB
HCM Control Delay,s 31 0.1 0
HCM LOS D
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 347 - 183 - -
HCM Lane V/C Ratio 0.018 - 0.246 -
HCM Control Delay (s) 15.6 -3 -
HCM Lane LOS C - D -
HCM 95th %tile Q(veh) 0.1 - 09 -
Bebb Oak TIS Synchro 10 Report
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HCM 6th TWSC 2022 Background Conditions

4: M-150 & South Driveway Weekend Peak Hour
Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L LR &
Traffic Vol, veh/h 1 13 11 1424 1650 2
Future Vol, veh/h 1 13 11 1424 1650 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 50 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 70 70 94 94 94 A
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 1 19 12 1515 1755 2
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2538 879 1757 0 - 0
Stage 1 1756 - - - - -
Stage 2 782 - - - -
Critical Hdwy 6.8 69 412 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 22

Pot Cap-1 Maneuver 23 295 356 - -
Stage 1 127 - - - -
Stage 2 417 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver 22 295 356 - -
Mov Cap-2 Maneuver 94

Stage 1 123 - - - -
Stage 2 417 - - - -
Approach EB NB SB
HCM Control Delay, s 20.3 01 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 356 - 256 - -
HCM Lane V/C Ratio 0.033 - 0.078 -
HCM Control Delay (s) 15.5 - 203 -
HCM Lane LOS C - C -
HCM 95th %tile Q(veh) 0.1 - 03 -
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Queuing and Blocking Report

2022 Background Conditions

Weekend Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 268 196 119 302 174 147 119 220 316 332 200
Average Queue (ft) 131 141 85 49 169 92 63 49 169 285 291 154
95th Queue (ft) 203 240 176 94 272 155 125 93 270 338 337 278
Link Distance (ft) 792 792 597 597 287 287
Upstream Blk Time (%) 24 25

Queuing Penalty (veh) 185 198

Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 26 15 1 0 0 0 8 43 44 0
Queuing Penalty (veh) 41 31 2 0 0 0 51 72 74 1
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 215 592 588 385

Average Queue (ft) 183 414 418 202

95th Queue (ft) 264 646 653 493

Link Distance (ft) 490 490

Upstream Blk Time (%) 14 15

Queuing Penalty (veh) 116 125

Storage Bay Dist (ft) 170 260

Storage Blk Time (%) 12 42 35 0

Queuing Penalty (veh) 77 78 73 0

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 100 88 158 134 115 76 313 332 245 195 443 379
Average Queue (ft) 46 44 81 41 45 10 152 164 33 134 249 212
95th Queue (ft) 89 84 139 95 93 45 254 269 110 216 406 334
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 0 4 ) 2 14

Queuing Penalty (veh) 0 1 7 15 24
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Queuing and Blocking Report

2022 Background Conditions

Weekend Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB NB SB SB
Directions Served LR L T T
Maximum Queue (ft) 82 33 80 87
Average Queue (ft) 20 4 4 4
95th Queue (ft) 64 21 65 68
Link Distance (ft) 374 417 417
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 1
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 2 0
Intersection: 4: M-150 & South Driveway
Movement EB NB SB SB
Directions Served LR L T TR
Maximum Queue (ft) 57 30 39 33
Average Queue (ft) 13 7 4 4
95th Queue (ft) 42 26 36 41
Link Distance (ft) 264 140 140
Upstream Blk Time (%) 0 1
Queuing Penalty (veh) 3 5
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Zone Summary
Zone wide Queuing Penalty: 1181
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Future Conditions
AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 162 244 142 180 310 79 103 1066 166 97 1494 158
Future Volume (veh/h) 162 244 142 180 310 79 103 1066 166 97 1494 158
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1953 1953 1953 1953 1953 1953 1953 1953 1953 1969 1969 1969
Adj Flow Rate, veh/h 182 274 157 191 330 72 129 1332 199 102 1573 160
Peak Hour Factor 089 089 089 094 094 094 080 080 080 095 095 095
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 2 2 2
Cap, veh/h 208 407 182 217 425 189 112 1949 869 113 1965 876
Arrive On Green 0.11 0.11 0.11 012  0.11 0.11 008 070 070 006 053 053
Sat Flow, veh/h 1860 3711 1655 1860 3711 1655 1860 3711 1655 1875 3741 1668
Grp Volume(v), veh/h 182 274 157 191 330 72 129 1332 199 102 1573 160
Grp Sat Flow(s),veh/h/In 1860 1856 1655 1860 1856 1655 1860 1856 1655 1875 1870 1668
Q Serve(g_s), s 13.5 99 131 142 121 5.6 84 290 6.0 76 482 7.0
Cycle Q Clear(g_c), s 13.5 99  13.1 142 1241 5.6 84 290 6.0 76 482 7.0
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 208 407 182 217 425 189 112 1949 869 113 1965 876
V/C Ratio(X) 088 067 08 08 078 038 116 068 023 0.91 080 0.18
Avail Cap(c_a), veh/h 258 435 194 258 435 194 112 1949 869 113 1965 876
HCM Platoon Ratio 1.00 100 100 100 100 100 133 133 133 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 612 599 613 609 603 574 644 144 109 654 272 174
Incr Delay (d2), s/iveh 232 37 298 250 8.5 1.3 1331 2.0 06 565 3.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 75 4.8 6.9 8.1 6.1 24 7.9 9.0 2.2 53 209 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 844 636  91.1 859 688 587 1975 163 115 1220 308 179
LnGrp LOS F E F F E E F B B F C B
Approach Vol, veh/h 613 593 1660 1835
Approach Delay, s/veh 76.9 73.1 29.8 34.7
Approach LOS E E C C
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0  80.1 222 226 150  80.1 229 220
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s *8.4 * 69 *19 16 *84 *69 *19 *16
Max Q Clear Time (g_ctl1),s 96 310 155  14.1 104 502 162 151
Green Ext Time (p_c), s 0.0 12.6 0.2 0.5 0.0 11.2 0.1 0.3
Intersection Summary
HCM 6th Ctrl Delay 43.3
HCM 6th LOS D
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2022 Future Conditions

AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 20 30 28 169 16 103 8 927 192 144 1569 24
Future Volume (vph) 20 30 28 169 16 103 8 927 192 144 1569 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1863 1818 1787 1807 1683 1845 3689 1650 1845 3681
Flt Permitted 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1863 1818 1787 1807 1683 1845 3689 1650 1845 3681
Peak-hour factor, PHF 060 060 060 080 080 080 08 08 08 092 092 092
Adj. Flow (vph) 33 50 47 211 20 129 9 1091 226 157 1705 26
RTOR Reduction (vph) 0 25 0 0 0 116 0 0 70 0 0 0
Lane Group Flow (vph) 33 72 0 116 115 13 9 1091 156 157 1731 0
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 3% 3% 3% 3% 3% 3%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 8.0 8.0 144 144 144 15 743 743 168 896
Effective Green, g (s) 8.0 8.0 144 144 144 15 743 743 168 896
Actuated g/C Ratio 0.06 0.06 010 010 010  0.01 053 053 012 064
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 103 183 185 173 19 1957 875 221 2355
v/s Ratio Prot 0.02 c0.04 c0.06  0.06 0.00 0.30 c0.09 047
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.31 0.70 063 062 008 047 056 018 0.71 0.73
Uniform Delay, d1 63.4 648 60.3 602 568 689 219 170 593 171
Progression Factor 1.00 1.00 1.00 1.00 100 093 0.69 0.60 1.00 1.00
Incremental Delay, d2 1.7 196 7.0 6.3 02 147 1.0 04 103 2.1
Delay (s) 65.0 844 67.3 665 570 789  16.1 106 695 192
Level of Service E F E E E E B B E B
Approach Delay (s) 79.5 63.3 15.6 234
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 26.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC
3: M-150 & North Driveway

2022 Future Conditions
AM Peak Hour

Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 44 4 F
Traffic Vol, veh/h 0 30 0 1165 1810 22
Future Vol, veh/h 0 30 0 1165 1810 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - 100
Veh in Median Storage, # 0 - : 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 93 93
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 33 0 1387 1946 24
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All - 973 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - -
Critical Hdwy - 69 - :
Critical Hdwy Stg 1 - -
Critical Hdwy Stg 2 - - - =
Follow-up Hdwy - 33 -
Pot Cap-1 Maneuver 0 255 0 -
Stage 1 0 - 0
Stage 2 0 - 0 -
Platoon blocked, %
Mov Cap-1 Maneuver - 255 - -
Mov Cap-2 Maneuver - -
Stage 1 - - - -
Stage 2 - - -
Approach EB NB SB
HCM Control Delay,s 21.2 0 0
HCM LOS C
Minor Lane/Major Mvmt NBTEBLn1 SBT SBR
Capacity (veh/h) - 255 - -
HCM Lane V/C Ratio - 0.128
HCM Control Delay (s) - 212 -
HCM Lane LOS - C
HCM 95th %tile Q(veh) - 04 -
Bebb Oak TIS Synchro 11 Report
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HCM 6th TWSC 2022 Future Conditions

4: M-150 & South Driveway AM Peak Hour
Intersection
Int Delay, s/veh 1.7
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF % 44 4
Traffic Vol, veh/h 33 30 38 1132 1819 21
Future Vol, veh/h 33 30 38 1132 1819 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 200 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 8 84 93 93
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 36 33 45 1348 1956 23
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2732 990 1979 0 - 0
Stage 1 1968 - - - - -
Stage 2 764 - - - -
Critical Hdwy 68 69 418 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 224

Pot Cap-1 Maneuver ~17 249 281 - -
Stage 1 97 - - - -
Stage 2 426 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~14 249 281 - -
Mov Cap-2 Maneuver 65 -

Stage 1 81 - - - -
Stage 2 426 - - - -
Approach EB NB SB
HCM Control Delay,s  70.1 0.7 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 281 - 65 249 - -
HCM Lane V/C Ratio 0.161 - 0.552 0.131
HCM Control Delay (s) 20.3 - 1142 216
HCM Lane LOS C - F C
HCM 95th %tile Q(veh) 0.6 - 23 04
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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Queuing and Blocking Report 2022 Future Conditions

AM Peak Hour
Intersection: 1: M-150 & Auburn /Auburn
Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 311 262 160 268 236 217 87 219 384 390 200
Average Queue (ft) 128 136 88 62 152 141 107 30 119 194 191 63
95th Queue (ft) 200 238 186 125 246 209 187 65 206 320 325 187
Link Distance (ft) 792 792 596 596 378 378
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 2 2
Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 26 19 2 1 2 9 12 8 0
Queuing Penalty (veh) 32 32 2 2 2 49 13 15 0
Intersection: 1: M-150 & Auburn /Auburn
Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 214 562 562 385
Average Queue (ft) 124 341 346 108
95th Queue (ft) 237 536 543 357
Link Distance (ft) 490 490
Upstream Blk Time (%) 3 3
Queuing Penalty (veh) 25 31
Storage Bay Dist (ft) 170 260
Storage Blk Time (%) 7 30 21
Queuing Penalty (veh) 50 29 33
Intersection: 2: M-150 & Wabash /Barclay
Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 82 156 160 141 80 33 353 359 256 194 453 450
Average Queue (ft) 22 47 96 53 26 3 170 173 52 123 226 197
95th Queue (ft) 60 113 153 123 57 18 288 290 135 210 414 386
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 1 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170
Storage Blk Time (%) 0 8 9 5 8
Queuing Penalty (veh) 0 1 19 41 1
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Queuing and Blocking Report

2022 Future Conditions

AM Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB
Directions Served R
Maximum Queue (ft) 43
Average Queue (ft) 16
95th Queue (ft) 38
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 4: M-150 & South Driveway
Movement EB EB NB SB SB
Directions Served L R L T TR
Maximum Queue (ft) 107 74 107 5 16
Average Queue (ft) 39 26 33 0 1
95th Queue (ft) 98 57 77 3 8
Link Distance (ft) 226 226 134 134
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)
Zone Summary
Zone wide Queuing Penalty: 393
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Future Conditions
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 204 411 151 223 301 125 152 1345 191 180 1283 155
Future Volume (veh/h) 204 411 151 223 301 125 152 1345 191 180 1283 155
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984
Adj Flow Rate, veh/h 224 452 164 275 372 147 162 1431 197 194 1380 164
Peak Hour Factor 0.91 0.91 0.91 0.81 0.81 0.81 094 094 094 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 249 534 238 275 586 261 167 1642 733 167 1642 733
Arrive On Green 013 014 014 015 016 016 018 087 087 003 014 0.14
Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682
Grp Volume(v), veh/h 224 452 164 275 372 147 162 1431 197 194 1380 164
Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682
Q Serve(g_s), s 163 164 130 204 129 113 119 284 28 124 499 121
Cycle Q Clear(g_c), s 163 164 130 204 129 113 119 284 28 124 499 124
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 249 534 238 275 586 261 167 1642 733 167 1642 733
V/C Ratio(X) 090 08 069 100 064 056 097 08 027 116 084 022
Avail Cap(c_a), veh/h 275 630 281 275 630 281 167 1642 733 167 1642 733
HCM Platoon Ratio 1.00 100 100 100 100 100 200 200 200 033 033 033
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 598 586 572 598 554 547 574 6.9 53 680 552  39.0
Incr Delay (d2), s/iveh 28.0 9.2 56  53.8 1.9 22 598 6.7 09 1188 54 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 9.6 8.3 57 137 6.2 4.8 7.8 4.8 10 117 264 54
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 879 678 628 1136 573 569 1172 136 6.2 1867 606 397
LnGrp LOS F E E F E E F B A F E D
Approach Vol, veh/h 840 79 1790 1738
Approach Delay, s/veh 72.2 76.7 221 72.7
Approach LOS E E C E
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 676 251 283 190 676 270 264
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s  * 12 * 57 *20 *23 *12 * 57 *20 *23
Max Q Clear Time (g_ctl1),s 144 304 183 149 139 519 224 184
Green Ext Time (p_c), s 0.0 12.2 0.1 1.7 0.0 3.9 0.0 1.4
Intersection Summary
HCM 6th Ctrl Delay 55.7
HCM 6th LOS E
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2022 Future Conditions

PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 45 39 32 215 42 221 18 1392 160 180 1358 24
Future Volume (vph) 45 39 32 215 42 221 18 1392 160 180 1358 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1881 1846 1805 1838 1700 1881 3762 1683 1881 3753
Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1881 1846 1805 1838 1700 1881 3762 1683 1881 3753
Peak-hour factor, PHF 068 068 068 08 08 08 09 095 095 093 093 093
Adj. Flow (vph) 66 57 47 253 49 260 19 1465 168 194 1460 26
RTOR Reduction (vph) 0 22 0 0 0 230 0 0 68 0 1 0
Lane Group Flow (vph) 66 82 0 149 153 30 19 1465 100 194 1485 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 115 115 164 164 164 47 678 678 178 809
Effective Green, g (s) 115 115 164 164 164 47 678 678 178 809
Actuated g/C Ratio 0.08 0.08 012 012 012 003 048 048 013 058
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 154 151 211 215 199 63 1821 815 239 2168
v/s Ratio Prot 0.04 c0.04 0.08 ¢0.08 0.01 ¢0.39 c0.10  c0.40
v/s Ratio Perm 0.02 0.06
v/c Ratio 043 054 0.71 0.71 015 030 080 012 0.1 0.69
Uniform Delay, d1 61.1 61.7 595 595 556 66.0 305 198 595  20.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 125 046  0.13 1.00 1.00
Incremental Delay, d2 1.9 3.9 10.3  10.6 0.4 15 2.2 02 185 1.8
Delay (s) 63.0 657 69.8  70.1 559 842 164 27 780 224
Level of Service E E E E E F B A E C
Approach Delay (s) 64.6 63.4 15.7 28.8
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 29.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC 2022 Future Conditions

3: M-150 & North Driveway PM Peak Hour
Intersection
Int Delay, s/veh 0.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 44 4 F
Traffic Vol, veh/h 0 17 0 1557 1552 17
Future Vol, veh/h 0 17 0 1557 1552 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - 100
Veh in Median Storage, # 0 - : 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 9% 95 92 92
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 0 18 0 1639 1687 18
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All - 844 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - -
Critical Hdwy - 69 - - :

Critical Hdwy Stg 1
Critical Hdwy Stg 2 -
Follow-up Hdwy - 33

Pot Cap-1 Maneuver 0 311 0 - -
Stage 1 0 - 0 - -
Stage 2 0 - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver - 3N - - -

Mov Cap-2 Maneuver - - - -
Stage 1 - - - - -
Stage 2 - - - - -

Approach EB NB SB

HCM Control Delay,s 17.3 0 0

HCM LOS C

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - M - -

HCM Lane V/C Ratio - 0.059 - -

HCM Control Delay (s) - 173 - -

HCM Lane LOS - C - -

HCM 95th %tile Q(veh) - 02 - -

Bebb Oak TIS Synchro 11 Report
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HCM 6th TWSC 2022 Future Conditions

4: M-150 & South Driveway PM Peak Hour
Intersection
Int Delay, s/veh 0.9
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF % 44 4
Traffic Vol, veh/h 29 16 37 1528 1553 16
Future Vol, veh/h 29 16 37 1528 1553 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 200 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 32 17 40 1661 1688 17
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2608 853 1705 0 - 0
Stage 1 1697 - - - - -
Stage 2 911 - - - -
Critical Hdwy 6.84 694 4.14 - -

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222

Pot Cap-1 Maneuver ~20 302 369 - -
Stage 1 134 - - - -
Stage 2 352 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~18 302 369 - -
Mov Cap-2 Maneuver 88

Stage 1 120 - - - -
Stage 2 352 - - - -
Approach EB NB SB
HCM Control Delay, s  49.6 04 0
HCM LOS E
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 369 - 88 302 - -
HCM Lane V/C Ratio 0.109 - 0.358 0.058
HCM Control Delay (s) 15.9 - 672 176
HCM Lane LOS C - F C
HCM 95th %tile Q(veh) 04 - 14 02
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

Bebb Oak TIS Synchro 11 Report
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Queuing and Blocking Report

2022 Future Conditions
PM Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 287 299 252 174 364 225 183 139 310 412 408 200
Average Queue (ft) 167 176 139 64 219 127 96 47 216 360 357 119
95th Queue (ft) 259 261 218 140 379 195 169 101 363 453 449 262
Link Distance (ft) 792 792 596 596 378 378
Upstream Blk Time (%) 22 20

Queuing Penalty (veh) 190 173

Storage Bay Dist (ft) 250 135 430 155 250 175
Storage Blk Time (%) 1 1 10 1 1 1 0 1 36 45 0
Queuing Penalty (veh) 2 2 15 2 1 2 0 73 55 86 1
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 395 576 562 385

Average Queue (ft) 262 428 436 153

95th Queue (ft) 453 569 576 432

Link Distance (ft) 490 490

Upstream Blk Time (%) 6 6

Queuing Penalty (veh) 52 51

Storage Bay Dist (ft) 350 260

Storage Blk Time (%) 7 19 35

Queuing Penalty (veh) 48 35 54

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 117 155 207 181 201 115 325 314 209 195 460 441
Average Queue (ft) 46 57 120 85 85 19 206 207 45 154 288 236
95th Queue (ft) 91 118 184 167 154 82 288 290 127 231 454 386
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 3 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 0 0 1 22 24 12 13

Queuing Penalty (veh) 0 1 1 4 38 84 24
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Queuing and Blocking Report

2022 Future Conditions

PM Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB
Directions Served R
Maximum Queue (ft) 26
Average Queue (ft) 10
95th Queue (ft) 28
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 4: M-150 & South Driveway
Movement EB EB NB SB SB
Directions Served L R L T TR
Maximum Queue (ft) 96 48 80 16 17
Average Queue (ft) 30 15 26 1 1
95th Queue (ft) 75 42 63 11 9
Link Distance (ft) 237 237 140 140
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)
Zone Summary
Zone wide Queuing Penalty: 994
Bebb Oak TIS SimTraffic Report
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HCM 6th Signalized Intersection Summary

2022 Future Conditions

1: M-150 & Auburn /Auburn Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T e » i b T » i b T e » i b T s i

Traffic Volume (veh/h) 218 316 147 234 270 147 165 1236 167 191 1290 215

Future Volume (veh/h) 218 316 147 234 270 147 165 1236 167 191 1290 215

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984

Adj Flow Rate, veh/h 237 343 150 257 297 157 181 1358 183 201 1358 223

Peak Hour Factor 092 092 092 091 0.91 0.91 0.91 0.91 0.91 095 095 095

Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1

Cap, veh/h 270 419 187 272 423 189 215 1354 604 230 1385 618

Arrive On Green 0.14  0.11 0.11 014  0.11 0.11 0.11 036 036 024 073 073

Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682

Grp Volume(v), veh/h 237 343 150 257 297 157 181 1358 183 201 1358 223

Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682

Q Serve(g_s), s 12.3 8.9 87 135 7.6 9.1 94 359 78 102 342 4.8

Cycle Q Clear(g_c), s 12.3 8.9 87 135 7.6 9.1 94 359 78 102 342 4.8

Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Lane Grp Cap(c), veh/h 270 419 187 272 423 189 215 1354 604 230 1385 618

V/C Ratio(X) 088 082 08 094 070 083 084 100 030 087 098 0.36

Avail Cap(c_a), veh/h 272 430 192 272 430 192 234 1354 604 234 1385 618

HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 200 200 200

Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00

Uniform Delay (d), s/veh 420 435 434 424 428 435 434 320 230 371 12.9 9.0

Incr Delay (d2), s/iveh 258 116 210 397 50 255 221 252 1.3 280 200 1.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 74 4.6 45 9.0 3.7 49 55 195 3.1 5.7 8.5 1.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 67.8  55.1 643  82.1 478 689 655 572 243  65.1 329 107

LnGrp LOS E E E F D E E F C E C B

Approach Vol, veh/h 730 711 1722 1782

Approach Delay, s/veh 61.1 64.8 54.6 33.7

Approach LOS E E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 188 425 209 178 180 433 21.0 177

Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6

Max Green Setting (Gmax), s  * 12 “ 3 *14 *11 *12 “ 3 *14 *11

Max Q Clear Time (g_ctl1),s 122 379 143 111 114 362 155 109

Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 49.5

HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis

2022 Future Conditions

2: M-150 & Wabash /Barclay Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | N < i b 44 i LT

Traffic Volume (vph) 58 33 23 178 32 157 14 1307 138 173 1487 27

Future Volume (vph) 58 33 23 178 32 157 14 1307 138 173 1487 27

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9

Frt 1.00 094 1.00 100 08 100 100 085 1.00 1.00

Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (prot) 1881 1859 1805 1836 1700 1881 3762 1683 1881 3752

Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (perm) 1881 1859 1805 1836 1700 1881 3762 1683 1881 3752

Peak-hour factor, PHF 084 084 084 078 078 078 093 093 093 095 095 095

Adj. Flow (vph) 69 39 27 228 41 201 15 1405 148 182 1565 28

RTOR Reduction (vph) 0 25 0 0 0 178 0 0 88 0 1 0

Lane Group Flow (vph) 69 41 0 135 134 23 15 1405 60 182 1592 0

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%

Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA

Protected Phases 3 3 4 4 5 2 1 6

Permitted Phases 4 2

Actuated Green, G (s) 7.0 7.0 113 113 113 29 407 407 145 523

Effective Green, g (s) 7.0 7.0 113 113 113 29 407 407 145 523

Actuated g/C Ratio 0.07  0.07 0.11 0.11 0.11 0.03 041 0.41 014 052

Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 130 203 207 192 54 1531 684 272 1962

v/s Ratio Prot c0.04  0.02 c0.07  0.07 0.01 ¢0.37 c0.10 c0.42

v/s Ratio Perm 0.01 0.04

v/c Ratio 053  0.31 067 065 012 028 092 0.09 067 081

Uniform Delay, d1 449 442 425 424 399 475 281 182 405 198

Progression Factor 1.00 1.00 1.00 1.00 1.00 119 077 288 1.00 1.00

Incremental Delay, d2 3.8 14 8.0 6.8 0.3 1.3 5.4 0.1 6.1 3.8

Delay (s) 487 456 505 492  40.1 579 270 527 466 235

Level of Service D D D D D E C D D C

Approach Delay (s) 47.2 45.7 29.7 25.9

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 72.6% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC 2022 Future Conditions

3: M-150 & North Driveway Weekend Peak Hour
Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations fF % 4 4 fF
Traffic Vol, veh/h 0 24 0 1432 1649 25
Future Vol, veh/h 0 24 0 1432 1649 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 50 - - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 95 95 93 93
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 0 40 0 1507 1773 27
Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 887 1800 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - -
Critical Hdwy - 69 412 - -

Critical Hdwy Stg 1
Critical Hdwy Stg 2 - -
Follow-up Hdwy - 33 221 - -
Pot Cap-1 Maneuver 0 291 343 - -
Stage 1 - - - -
Stage 2 0 - - - -
Platoon blocked, %
Mov Cap-1 Maneuver
Mov Cap-2 Maneuver
Stage 1 - - - - -
Stage 2 - - - -

o

291 343 z :

Approach EB NB SB
HCM Control Delay,s  19.3 0 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 343 - 29 - -
HCM Lane V/C Ratio - - 0137 -
HCM Control Delay (s) - 193 -
HCM Lane LOS - C -
HCM 95th %tile Q(veh) - 05 -

o > o
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HCM 6th TWSC 2022 Future Conditions

4: M-150 & South Driveway Weekend Peak Hour
Intersection
Int Delay, s/veh 1.9
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF % 44 4
Traffic Vol, veh/h 35 24 43 1397 1649 24
Future Vol, veh/h 35 24 43 1397 1649 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 50 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 70 70 94 94 94 A
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 50 34 46 1486 1754 26
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2602 890 1780 0 - 0
Stage 1 1767 - - - - -
Stage 2 835 - - - -
Critical Hdwy 6.8 69 412 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 22

Pot Cap-1 Maneuver ~21 290 349 - -
Stage 1 125 - - - -
Stage 2 391 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~18 290 349 - -
Mov Cap-2 Maneuver 83 - -

Stage 1 109 - - - -
Stage 2 391 - - - -
Approach EB NB SB
HCM Control Delay, s  66.8 0.5 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 349 - 83 290 - -
HCM Lane V/C Ratio 0.131 - 0.602 0.118
HCM Control Delay (s) 16.9 - 995 191
HCM Lane LOS C - F C
HCM 95th %tile Q(veh) 04 - 27 04
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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Queuing and Blocking Report

2022 Future Conditions
Weekend Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 291 225 162 295 182 158 118 220 335 338 200
Average Queue (ft) 131 143 89 54 154 106 73 48 174 298 301 147
95th Queue (ft) 200 239 174 114 256 168 142 90 273 363 368 274
Link Distance (ft) 792 792 597 597 306 306
Upstream Blk Time (%) 22 23

Queuing Penalty (veh) 176 185

Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 24 19 3 0 0 0 9 44 44 0
Queuing Penalty (veh) 38 43 5 0 0 0 52 73 74 1
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 215 575 576 385

Average Queue (ft) 174 423 429 199

95th Queue (ft) 264 679 677 490

Link Distance (ft) 490 490

Upstream Blk Time (%) 21 22

Queuing Penalty (veh) 184 189

Storage Bay Dist (ft) 170 260

Storage Blk Time (%) 1 40 36 0

Queuing Penalty (veh) 72 78 77 1

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 114 104 153 133 114 46 320 323 290 195 468 397
Average Queue (ft) 47 40 81 48 47 9 163 173 41 133 256 224
95th Queue (ft) 94 82 141 106 96 31 268 278 143 217 426 385
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 1 1
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) ) 7 2 14

Queuing Penalty (veh) 1 9 18 25
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Queuing and Blocking Report

2022 Future Conditions

Weekend Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB SB SB SB
Directions Served R T T R
Maximum Queue (ft) 84 95 96 40
Average Queue (ft) 23 28 29 1
95th Queue (ft) 73 152 157 29
Link Distance (ft) 374 422 422
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh) 1
Intersection: 4: M-150 & South Driveway
Movement EB EB NB NB SB SB
Directions Served L R L T T TR
Maximum Queue (ft) 262 236 56 33 77 90
Average Queue (ft) 192 87 20 1 23 24
95th Queue (ft) 339 268 50 17 107 111
Link Distance (ft) 264 264 437 134 134
Upstream Blk Time (%) 44 18 2 3
Queuing Penalty (veh) 0 0 18 22
Storage Bay Dist (ft) 50
Storage Blk Time (%) 4
Queuing Penalty (veh) 30
Zone Summary
Zone wide Queuing Penalty: 1374
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Future Conditions with Improvements

AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 162 244 142 180 310 79 103 1066 166 97 1494 158
Future Volume (veh/h) 162 244 142 180 310 79 103 1066 166 97 1494 158
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1953 1953 1953 1953 1953 1953 1953 1953 1953 1969 1969 1969
Adj Flow Rate, veh/h 182 274 157 191 330 72 129 1332 199 102 1573 160
Peak Hour Factor 089 089 089 094 094 094 080 080 080 095 095 095
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 2 2 2
Cap, veh/h 208 407 182 217 425 189 112 1949 869 113 1965 876
Arrive On Green 0.11 0.11 0.11 012  0.11 0.11 008 070 070 012 100 1.00
Sat Flow, veh/h 1860 3711 1655 1860 3711 1655 1860 3711 1655 1875 3741 1668
Grp Volume(v), veh/h 182 274 157 191 330 72 129 1332 199 102 1573 160
Grp Sat Flow(s),veh/h/In 1860 1856 1655 1860 1856 1655 1860 1856 1655 1875 1870 1668
Q Serve(g_s), s 13.5 99 131 142 121 5.6 84 290 6.0 75 0.0 0.0
Cycle Q Clear(g_c), s 13.5 99  13.1 142 1241 5.6 84 290 6.0 7.5 0.0 0.0
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 208 407 182 217 425 189 112 1949 869 113 1965 876
V/C Ratio(X) 088 067 08 08 078 038 116 068 023 0.91 080 0.18
Avail Cap(c_a), veh/h 258 435 194 258 435 194 112 1949 869 113 1965 876
HCM Platoon Ratio 1.00 100 100 100 100 100 133 133 133 200 200 200
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 612 599 613 609 603 574 644 144 109 612 0.0 0.0
Incr Delay (d2), s/iveh 232 37 298 250 8.5 1.3 1331 2.0 06 565 3.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 75 4.8 6.9 8.1 6.1 24 7.9 9.0 2.2 5.1 1.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 844 636  91.1 859 688 587 1975 163 115 1178 3.5 0.5
LnGrp LOS F E F F E E F B B F A A
Approach Vol, veh/h 613 593 1660 1835
Approach Delay, s/veh 76.9 73.1 29.8 9.6
Approach LOS E E C A
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0  80.1 222 226 150  80.1 229 220
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s *8.4 * 69 *19 16 *84 *69 *19 *16
Max Q Clear Time (g_ctl1),s 95 310 155  14.1 10.4 20 162  15.1
Green Ext Time (p_c), s 0.0 12.6 0.2 0.5 0.0 18.4 0.1 0.3
Intersection Summary
HCM 6th Ctrl Delay 33.5
HCM 6th LOS C
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Bebb Oak TIS
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HCM 6th Signalized Intersection Summary 2022 Future Conditions with Improvements

2: M-150 & Wabash /Barclay AM Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N 4 i b 44 i LT

Traffic Volume (veh/h) 20 30 28 169 16 103 8 927 192 144 1569 24
Future Volume (veh/h) 20 30 28 169 16 103 8 927 192 144 1569 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1969 1969 1969 1984 1984 1984 1953 1953 1953 1953 1953 1953
Adj Flow Rate, veh/h 33 50 47 211 20 129 9 1091 226 157 1705 26
Peak Hour Factor 060 060 060 080 080 080 08 08 08 092 092 092
Percent Heavy Veh, % 2 2 2 1 1 1 3 3 3 3 3 3
Cap, veh/h 318 208 196 286 443 375 270 1810 807 270 1825 28
Arrive On Green 02 02 02 02 02 02 029 098 098 014 049 049
Sat Flow, veh/h 1239 933 877 1309 1984 1682 1860 3711 1655 1860 3742 57
Grp Volume(v), veh/h 33 0 97 211 20 129 9 1091 226 157 844 887
Grp Sat Flow(s),veh/h/In 1239 0 1811 1309 1984 1682 1860 1856 1655 1860 1856 1943
Q Serve(g_s), s 3.0 0.0 6.2 221 1.1 9.0 0.5 25 06 110 599 602
Cycle Q Clear(g_c), s 41 0.0 62 282 1.1 9.0 0.5 25 06 110 599 602
Prop In Lane 1.00 048  1.00 1.00  1.00 1.00  1.00 0.03
Lane Grp Cap(c), veh/h 318 0 404 286 443 375 270 1810 807 270 905 948
V/C Ratio(X) 010 000 024 074 005 034 003 060 028 058 093 094
Avail Cap(c_a), veh/h 424 0 559 398 612 519 270 1810 807 270 905 948
HCM Platoon Ratio 1.00 100 100 100 100 100 200 200 200 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 44.3 00 446 562 427 458 427 0.9 09 559 337 338
Incr Delay (d2), s/iveh 0.1 0.0 0.3 4.5 0.0 0.5 0.2 15 0.9 89 175 173
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 1.0 0.0 2.9 7.6 0.6 3.9 0.2 0.8 0.4 57 294 309
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 44.4 00 450 608 427 463 429 24 18 648 512 511
LnGrp LOS D A D E D D D A A E D D
Approach Vol, veh/h 130 360 1326 1888
Approach Delay, s/veh 448 54.6 2.6 52.3
Approach LOS D D A D

Timer - Assigned Phs 1 2 4 B 6 8

Phs Duration (G+Y+Rc), s 2710 750 380 270 750 38.0

Change Period (Y+Rc), s 6.7 6.7 *6.8 6.7 6.7 *6.8

Max Green Setting (Gmax), s 20.3  56.3 *43 203  56.3 *43

Max Q Clear Time (g_ctl1),s 13.0 45 30.2 25 622 8.2

Green Ext Time (p_c), s 0.2 10.0 1.0 0.0 0.0 0.7

Intersection Summary

HCM 6th Ctrl Delay 34.5

HCM 6th LOS C

Notes

User approved pedestrian interval to be less than phase max green.
*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Bebb Oak TIS Synchro 11 Report
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Queuing and Blocking Report

2022 Future Conditions with Improvements

AM Peak Hour
Intersection: 1: M-150 & Auburn /Auburn
Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 283 236 151 263 242 208 84 220 384 397 200
Average Queue (ft) 127 142 88 61 154 138 105 28 137 235 229 65
95th Queue (ft) 201 244 188 120 232 204 177 61 242 398 401 190
Link Distance (ft) 792 792 596 596 378 378
Upstream Blk Time (%) 7 2
Queuing Penalty (veh) 45 15
Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 26 19 1 1 1 23 12 13 0
Queuing Penalty (veh) 32 30 2 1 1 125 13 22 0
Intersection: 1: M-150 & Auburn /Auburn
Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 214 487 480 385
Average Queue (ft) 123 356 357 86
95th Queue (ft) 235 453 453 296
Link Distance (ft) 490 490
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 3 2
Storage Bay Dist (ft) 170 260
Storage Blk Time (%) 3 32 28
Queuing Penalty (veh) 25 31 44
Intersection: 2: M-150 & Wabash /Barclay
Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L T R L T T R L T TR
Maximum Queue (ft) 81 125 262 49 81 142 422 450 295 195 501 487
Average Queue (ft) 23 39 122 11 25 9 274 286 120 137 464 461
95th Queue (ft) 61 90 212 35 56 68 394 411 304 229 482 477
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 56 56
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170
Storage Blk Time (%) 0 31 32 6 53
Queuing Penalty (veh) 0 3 62 49 77
Bebb Oak TIS SimTraffic Report

ROWE Professional Services Company



Queuing and Blocking Report

2022 Future Conditions with Improvements

AM Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB
Directions Served R
Maximum Queue (ft) 47
Average Queue (ft) 13
95th Queue (ft) 37
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 4: M-150 & South Driveway
Movement EB EB NB SB SB
Directions Served L R L T TR
Maximum Queue (ft) 79 65 86 10 8
Average Queue (ft) 28 25 33 0 0
95th Queue (ft) 63 54 76 7 4
Link Distance (ft) 226 226 134 134
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)
Zone Summary
Zone wide Queuing Penalty: 582
Bebb Oak TIS SimTraffic Report
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Future Conditions
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 204 411 151 223 301 125 152 1345 191 180 1283 155
Future Volume (veh/h) 204 411 151 223 301 125 152 1345 191 180 1283 155
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984
Adj Flow Rate, veh/h 224 452 164 275 372 147 162 1431 197 194 1380 164
Peak Hour Factor 0.91 0.91 0.91 0.81 0.81 0.81 094 094 094 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 249 534 238 275 586 261 167 1642 733 167 1642 733
Arrive On Green 013 014 014 015 016 016 018 087 087 012 058 058
Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682
Grp Volume(v), veh/h 224 452 164 275 372 147 162 1431 197 194 1380 164
Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682
Q Serve(g_s), s 163 164 130 204 129 113 119 284 28 124 420 6.6
Cycle Q Clear(g_c), s 163 164 130 204 129 113 119 284 28 124 420 6.6
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 249 534 238 275 586 261 167 1642 733 167 1642 733
V/C Ratio(X) 090 08 069 100 064 056 097 08 027 116 084 022
Avail Cap(c_a), veh/h 275 630 281 275 630 281 167 1642 733 167 1642 733
HCM Platoon Ratio 1.00 100 100 100 100 100 200 200 200 133 133 133
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 598 586 572 598 554 547 574 6.9 53 618 255 180
Incr Delay (d2), s/iveh 28.0 9.2 56  53.8 1.9 22 598 6.7 09 1188 54 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 9.6 8.3 57 137 6.2 4.8 7.8 4.8 1.0 1141 16.5 25
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 879 678 628 1136 573 569 1172 136 62 1805 308 187
LnGrp LOS F E E F E E F B A F C B
Approach Vol, veh/h 840 79 1790 1738
Approach Delay, s/veh 72.2 76.7 221 46.4
Approach LOS E E C D
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 676 251 283 190 676 270 264
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s  * 12 * 57 *20 *23 *12 * 57 *20 *23
Max Q Clear Time (g_ctl1),s 144 304 183 149 139 440 224 184
Green Ext Time (p_c), s 0.0 12.2 0.1 1.7 0.0 7.8 0.0 1.4
Intersection Summary
HCM 6th Ctrl Delay 46.8
HCM 6th LOS D
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Bebb Oak TIS
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HCM 6th Signalized Intersection Summary 2022 Future Conditions

2: M-150 & Wabash /Barclay PM Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N 4 i b 44 i LT

Traffic Volume (veh/h) 45 39 32 215 42 221 18 1392 160 180 1358 24
Future Volume (veh/h) 45 39 32 215 42 221 18 1392 160 180 1358 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1984 1984 1984 2000 2000 2000 1984 1984 1984 1984 1984 1984
Adj Flow Rate, veh/h 66 57 47 253 49 260 19 1465 168 194 1460 26
Peak Hour Factor 068 068 068 08 08 08 09 09 09 093 093 093
Percent Heavy Veh, % 1 1 1 0 0 0 1 1 1 1 1 1
Cap, veh/h 305 255 210 325 507 430 2714 1723 769 2714 1732 31
Arrive On Green 025 025 025 025 025 025 019 0.6 0.61 014 046 046
Sat Flow, veh/h 1079 1006 829 1311 2000 1695 1890 3770 1682 1890 3790 67
Grp Volume(v), veh/h 66 0 104 253 49 260 19 1465 168 194 726 760
Grp Sat Flow(s),veh/h/In 1079 0 183% 1311 2000 1695 1890 1885 1682 1890 1885 1972
Q Serve(g_s), s 7.0 0.0 6.3 265 26 189 12 441 6.3 137 476 477
Cycle Q Clear(g_c), s 9.6 0.0 6.3 328 26 189 12 441 6.3 137 476 477
Prop In Lane 1.00 045 1.00 1.00  1.00 1.00  1.00 0.03
Lane Grp Cap(c), veh/h 305 0 466 325 507 430 2714 1723 769 274 862 901
V/C Ratio(X) 022 000 022 078 010 060 007 08 022 0.71 084 0.84
Avail Cap(c_a), veh/h 326 0 501 350 546 462 274 1723 769 274 862 901
HCM Platoon Ratio 1.00 100 100 100 100 100 133 133 133 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 43.6 00 413 543 400  46.1 488 236  16.1 570 336 336
Incr Delay (d2), s/iveh 0.4 0.0 02 100 0.1 2.0 0.5 55 0.7 144 9.8 9.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 1.9 0.0 2.9 9.6 1.3 8.3 06 16.8 24 75 228 238
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 44.0 00 416 643 400 480 493 290 168 714 433 431
LnGrp LOS D A D E D D D C B E D D
Approach Vol, veh/h 170 562 1652 1680
Approach Delay, s/veh 42.5 54.6 28.0 46.5
Approach LOS D D C D

Timer - Assigned Phs 1 2 4 B 6 8

Phs Duration (G+Y+Rc), s 210 707 423 2710 707 42.3

Change Period (Y+Rc), s 6.7 6.7 *6.8 6.7 6.7 *6.8

Max Green Setting (Gmax), s 20.3  61.3 *38 203 613 * 38

Max Q Clear Time (g_ctl1),s 15.7  46.1 34.8 32 497 11.6

Green Ext Time (p_c), s 0.2 8.9 0.7 0.0 6.8 0.9

Intersection Summary

HCM 6th Ctrl Delay 39.9

HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.
*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Bebb Oak TIS Synchro 11 Report
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Queuing and Blocking Report

2022 Future Conditions
PM Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 303 274 229 180 364 298 192 130 310 397 413 200
Average Queue (ft) 173 169 135 70 205 129 91 49 205 346 351 122
95th Queue (ft) 280 257 215 155 363 249 170 102 359 453 456 263
Link Distance (ft) 792 792 596 596 378 378
Upstream Blk Time (%) 0 19 19

Queuing Penalty (veh) 0 161 164

Storage Bay Dist (ft) 250 135 430 155 250 175
Storage Blk Time (%) 3 0 9 0 1 0 1 0 3 35 43 0
Queuing Penalty (veh) 7 0 14 0 2 0 2 0 21 53 82 1
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 395 562 553 385

Average Queue (ft) 325 460 464 194

95th Queue (ft) 480 584 574 482

Link Distance (ft) 490 490

Upstream Blk Time (%) 8 7

Queuing Penalty (veh) 68 60

Storage Bay Dist (ft) 350 260

Storage Blk Time (%) 15 24 39

Queuing Penalty (veh) 98 43 60

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L T R L T T R L T TR
Maximum Queue (ft) 111 145 339 133 174 159 570 572 295 195 467 464
Average Queue (ft) 44 49 160 28 82 20 442 458 188 166 433 404
95th Queue (ft) 93 108 268 86 150 102 559 571 398 235 516 522
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 0 2 3 22 1
Queuing Penalty (veh) 0 17 26 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 0 0 1 40 42 1 37

Queuing Penalty (veh) 0 1 0 7 67 77 67

Bebb Oak TIS SimTraffic Report
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Queuing and Blocking Report

2022 Future Conditions

PM Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB
Directions Served R
Maximum Queue (ft) 30
Average Queue (ft) 9
95th Queue (ft) 28
Link Distance (ft) 249
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 4: M-150 & South Driveway
Movement EB EB NB SB
Directions Served L R L TR
Maximum Queue (ft) 67 52 77 4
Average Queue (ft) 24 15 30 0
95th Queue (ft) 59 43 69 3
Link Distance (ft) 237 237 140
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)
Zone Summary
Zone wide Queuing Penalty: 1100
Bebb Oak TIS SimTraffic Report
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HCM 6th Signalized Intersection Summary

2022 Future Conditions with Improvements

1: M-150 & Auburn /Auburn Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T e » i b T » i b T e » i b T s i

Traffic Volume (veh/h) 218 316 147 234 270 147 165 1236 167 191 1290 215

Future Volume (veh/h) 218 316 147 234 270 147 165 1236 167 191 1290 215

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984

Adj Flow Rate, veh/h 237 343 150 257 297 157 181 1358 183 201 1358 223

Peak Hour Factor 092 092 092 091 0.91 0.91 0.91 0.91 0.91 095 095 095

Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1

Cap, veh/h 270 419 187 272 423 189 215 1354 604 230 1385 618

Arrive On Green 0.14  0.11 0.11 014  0.11 0.11 0.11 036 036 024 073 073

Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682

Grp Volume(v), veh/h 237 343 150 257 297 157 181 1358 183 201 1358 223

Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682

Q Serve(g_s), s 12.3 8.9 87 135 7.6 9.1 94 359 78 102 342 4.8

Cycle Q Clear(g_c), s 12.3 8.9 87 135 7.6 9.1 94 359 78 102 342 4.8

Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Lane Grp Cap(c), veh/h 270 419 187 272 423 189 215 1354 604 230 1385 618

V/C Ratio(X) 088 082 08 094 070 083 084 100 030 087 098 0.36

Avail Cap(c_a), veh/h 272 430 192 272 430 192 234 1354 604 234 1385 618

HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 200 200 200

Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00

Uniform Delay (d), s/veh 420 435 434 424 428 435 434 320 230 371 12.9 9.0

Incr Delay (d2), s/iveh 258 116 210 397 50 255 221 252 1.3 280 200 1.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 74 4.6 45 9.0 3.7 49 55 195 3.1 5.7 8.5 1.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 67.8  55.1 643  82.1 478 689 655 572 243  65.1 329 107

LnGrp LOS E E E F D E E F C E C B

Approach Vol, veh/h 730 711 1722 1782

Approach Delay, s/veh 61.1 64.8 54.6 33.7

Approach LOS E E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 188 425 209 178 180 433 21.0 177

Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6

Max Green Setting (Gmax), s  * 12 “ 3 *14 *11 *12 “ 3 *14 *11

Max Q Clear Time (g_ctl1),s 122 379 143 111 114 362 155 109

Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 49.5

HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary

2022 Future Conditions with Improvements

2: M-150 & Wabash /Barclay Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | N 4 i b 44 i LT

Traffic Volume (veh/h) 58 33 23 178 32 157 14 1307 138 173 1487 27

Future Volume (veh/h) 58 33 23 178 32 157 14 1307 138 173 1487 27

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1984 1984 1984 2000 2000 2000 1984 1984 1984 1984 1984 1984

Adj Flow Rate, veh/h 69 39 27 228 41 201 15 1405 148 182 1565 28

Peak Hour Factor 084 084 084 078 078 078 093 093 093 095 095 095

Percent Heavy Veh, % 1 1 1 0 0 0 1 1 1 1 1 1

Cap, veh/h 306 240 166 331 440 373 270 1640 731 270 1648 29

Arrive On Green 02 02 02 02 02 02 010 029 029 014 043 043

Sat Flow, veh/h 1147 1092 756 1357 2000 1695 1890 3770 1682 1890 3790 68

Grp Volume(v), veh/h 69 0 66 228 41 201 15 1405 148 182 778 815

Grp Sat Flow(s),veh/h/In 1147 0 1848 1357 2000 1695 1890 1885 1682 1890 1885 1972

Q Serve(g_s), s 5.1 0.0 29 163 16 105 07 352 6.6 9.1 39.7 398

Cycle Q Clear(g_c), s 6.7 0.0 29 192 16 105 0.7 352 6.6 9.1 39.7 398

Prop In Lane 1.00 0.41 1.00 1.00  1.00 1.00  1.00 0.03

Lane Grp Cap(c), veh/h 306 0 407 331 440 373 270 1640 731 270 820 858

V/C Ratio(X) 023 000 016 069 009 054 006 08 020 067 095 095

Avail Cap(c_a), veh/h 354 0 484 388 524 444 270 1640 731 270 820 858

HCM Platoon Ratio 1.00 100 100 100 100 100 067 067 067 100 100 1.00

Upstream Filter(l) 100 000 100 100 100 100 100 100 100 100 100 1.00

Uniform Delay (d), s/veh 33.7 00 315 393 311 345  39.1 325 224 406 272 272

Incr Delay (d2), s/iveh 0.4 0.0 0.2 41 0.1 1.2 0.4 6.0 06 126  21.1 20.8

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 15 0.0 1.3 5.7 0.8 4.5 03 174 2.6 50 206 215

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 34.1 00 317 434 311 357 395 385 230 533 483  48.1

LnGrp LOS C A C D C D D D C D D D

Approach Vol, veh/h 135 470 1568 1775

Approach Delay, s/veh 32.9 39.1 37.0 48.7

Approach LOS C D D D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 210 502 288 210 502 28.8

Change Period (Y+Rc), s 6.7 6.7 *6.8 6.7 6.7 *6.8

Max Green Setting (Gmax), s 143  39.3 * 26 143 393 * 26

Max Q Clear Time (g_ctl1),s  11.1 37.2 21.2 27 418 8.7

Green Ext Time (p_c), s 0.1 1.6 0.8 0.0 0.0 0.5

Intersection Summary

HCM 6th Ctrl Delay 42.4

HCM 6th LOS D

Notes

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Bebb Oak TIS Synchro 10 Report

ROWE Professional Services Company



Queuing and Blocking Report

2022 Future Conditions with Improvements

Weekend Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 327 240 123 292 216 158 112 220 338 342 200
Average Queue (ft) 130 139 91 49 165 104 74 52 169 303 305 151
95th Queue (ft) 200 264 211 98 286 185 140 96 267 354 358 276
Link Distance (ft) 792 792 597 597 306 306
Upstream Blk Time (%) 26 26

Queuing Penalty (veh) 202 208

Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 26 13 1 0 0 0 7 47 46 0
Queuing Penalty (veh) 40 29 1 0 0 0 42 77 78 1
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 215 379 396 260

Average Queue (ft) 163 257 256 60

95th Queue (ft) 251 368 365 186

Link Distance (ft) 490 490

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 170 260

Storage Blk Time (%) 6 37 13

Queuing Penalty (veh) 41 70 29

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L T R L T T R L T TR
Maximum Queue (ft) 98 102 245 70 135 70 320 315 152 195 483 481
Average Queue (ft) 41 38 105 17 52 8 192 203 34 160 461 460
95th Queue (ft) 82 81 203 47 110 52 286 288 111 250 470 467
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 0 58 55
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 0 8 10 2 56

Queuing Penalty (veh) 0 1 14 17 97

Bebb Oak TIS SimTraffic Report

ROWE Professional Services Company



Queuing and Blocking Report

2022 Future Conditions with Improvements

Weekend Peak Hour
Intersection: 3: M-150 & North Driveway
Movement EB
Directions Served R
Maximum Queue (ft) 56
Average Queue (ft) 14
95th Queue (ft) 40
Link Distance (ft) 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 4: M-150 & South Driveway
Movement EB EB NB NB SB SB
Directions Served L R L T T TR
Maximum Queue (ft) 120 53 52 43 6 13
Average Queue (ft) 46 20 17 1 0 0
95th Queue (ft) 101 48 44 19 4 6
Link Distance (ft) 264 264 437 134 134
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 5 0
Zone Summary
Zone wide Queuing Penalty: 953
Bebb Oak TIS SimTraffic Report

ROWE Professional Services Company
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South Driveway:
AM Peak Hour

PM Peak Hour
Saturday Peak Hour

- 1 T I T T NOTE: For posted
120 Z-LANE HIGHWAYS*  —| gpeeds at or under 45
1 mph, peak hour right
turns greater than 40
| vph, and total peak
hour approach less than
300 vph, adjust right
turn volumes.

FULL-WIDTH TURM LANE

&0

Adjust peak hour
Right turns = Peak hour
1 Right turns — 20

40
RADIUS ONLY REQUIRED

20— SEE NOTE AT RIGHT

RIGHT TURNS IN PEAK HOUR (VPH)

I 1 I I I
100 200 300 400 500 800 700
TOTAL PEAK HOUR APPROACH WOLUME (WPH)

120 -
— 4-LANE HICHWAYS*
= | _
= joo FULL-WIDTH TURN LANE | *If a center left-turn
e | | lane exists (ie 3 or 5
= lane roadway), subtract
o | the number of left turns
; TAPER in approach volume
= 8 —  form the total approach
o 1 volume to get an
E a0 adjusted total approach
: \ | volume.
- I A Fa N N4 Nl N il —— 3 24
; 20_ AL g VINLDT ML WUTIWVL L _I 21
= 1 NOTE : For opplication on high speed highwoys. . 16
| L L 1 1 1
200 400 600 800 1000 1200 1400
TOTAL PEAK HOUR APPROACH VOLUME (VPH) 1569
1674
1840

Sample Problem: The Design Speed is 55 mph. The Peak Hour Approach Volume is 300
vph. The Number of Right Turns in the Peak Hous is 100 vph. Determine if a right turn
lane is recommended.

Solution: Figure indicates that the intersection of 300 vph and 100 vph is located above
the upper trend line; thus, a right-turn lane may be recommended.
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September 29, 2021

Mr. Michael Thompson
Stucky Vitale Architects
27172 Woodward Avenue
Royal Oak, M| 48067

RE: Addendum to the Traffic Impact Study for Proposed Bebb Oak Development in Rochester
Hills, Ml

Dear Mr. Thompson:

ROWE Professional Services Company completed a Traffic Impact Study (TIS) related to a
proposed mixed-use development located at 2800 South Rochester Road (M-150) in the City of
Rochester Hills, Ml. Comments received from the Michigan Department of Transportation
(MDOQOT), the City of Rochester Hills, and their consultants have requested additional analyses to
be included with the previously completed TIS. The following items/comments have been
addressed:
e Trip Generation should be revised, and the revised trip generation should not include
internal capture trips
0 As described in the TIS, internal capture can be included in mixed-use
developments similar to this proposed site. However, this analysis removed the
internal capture at the request of the reviewing agencies.
e The revised future scenario should model a single, full access driveway
0 The analyses in this addendum included a single, full access driveway. The TIS
included two driveways — one with full movements, one with right in/right out
operations
¢ Include Non-motorized considerations
o Non-motorized trip generation and impacts are discussed in this addendum

Trip Generation
Using the information and methodologies specified in the latest version of Trip Generation (Trip

Generation Manual, 10th Edition, 2017), ROWE forecast the weekday AM and PM peak hour
trips associated with the proposed development. At the request of the reviewing agencies and
their consultants, the trip generation for the proposed “Restaurant with Drive Through” was
calculated using a mix of two land uses. The proposed site will operate like a Fast Casual
restaurant with Drive Through. The latest version of Trip Generation does not have a land use
for a Fast Casual Restaurant with Drive Through. The land use for Fast Casual (LUC 930) has
limited data in the AM peak hour. To best model the trips associated with this portion of the
development, the trip generation for the AM peak hour was calculated using LUC 934 Fast-Food
with Drive Through Window, while the trip generation for the PM peak hour and Weekend
midday peak was calculated using LUC 930 Fast Casual Restaurant. Pass-by rates for LUC 934
were used in the AM and PM peak hour, and the PM peak hour rate was used during the
Weekend Midday peak.

Engineering | Surveying | Aerial Photography/Mapping | Landscape Architecture | Planning
Farmington Hills: 27280 Haggerty Road, Suite C-2 ¢ Farmington Hills, MI 48331 ¢ O (248) 675-1096 * F (800) 974-1704
With Offices In: Flint, MI (Corporate) * Grayling, Ml ¢ Kentwood, MI ¢ Lapeer, MI ¢ Mt. Pleasant, Ml ¢ Myrtle Beach, SC

WwWww.rowepsc.com



Mr. Michael Thompson
September 29, 2021
Page 2

In multi-use developments, not all the trips generated are from sources outside the boundaries
of the development but are rather trips that are “internally captured” within the site. The
methodology presented in the Trip Generation Handbook (Trip Generation Handbook, 3rd
Edition, 2017) was followed to determine an appropriate internal capture rate for the proposed
development. Accepted practice allows for the inclusion of internal capture reductions for mixed-
use developments. However, these calculations were omitted in this addendum at the request
of the reviewing agencies.

Not all the traffic generated by the proposed development will be new traffic added onto the
adjacent roadway network. As with most new commercial development, a significant amount of
the site-generated traffic is considered “pass-by” traffic. Pass-by trips are trips already present
on the adjacent roadway network, which are interrupted to visit the site. Pass-by trips are
accounted for by reducing the number of forecast new trips to be added to the roadway network;
however, actual driveway volumes are not reduced. Pass-by trips are normally expressed as a
percentage of trips generated by the new development. These pass-by rates are published in
the Trip Generation Handbook.

The Trip Generation Handbook suggests a 34 percent PM pass-by rate for the Shopping Center
and a 49 percent AM and 50 percent PM pass-by rate for the Fast-Food Restaurant with Drive-
Through Window.

With the application of the pass-by trip factors, the site-generated trips can be classified as
“pass-by” and “new” trips. The proposed development is expected to generate 185 total trips
during the AM peak hour, 224 total trips during the PM peak hour, and 304 total trips during the
Weekend midday peak hour. However, only 116 of the AM peak hour trips, 149 of the PM peak
hour trips, and 199 of the Weekend midday peak hour trips will be new traffic not currently
using the adjacent street network, whose primary purpose is to visit the new development.

The results of the trip generation forecasts are provided below in Table 1.

Table 1: Trip Generation for Proposed Development

Land Use AM Peak Hour PM Peak Hour Sat. Midday Peak | Week
In Out Total In Out Total In | Out Total | Day
Multifamily Housing (Mid-Rise) 221 94 DU | 9 | 25 34 25 | 16 41 22 | 24 46 511
Retail - Shopping Center 820 10,245 SF | 6 4 10 48 53 101 53 49 102 1,277
Fast-Food with Drive Through Window 934 3,503 SF [ 72| 69 141 43 39 82 82 74 156 1,650
Total - - 87 | 98 185 | 116 | 108 | 224 | 157 | 147 304 3,438
Pass-By Rates, LUC 820: 34% PM | - - - 16 18 34 14 13 27 -
Pass-By Rates, LUC 934: 49% AM; 50% PM | 35 | 34 69 22 19 41 41 37 78 -
Total New Trips | 52 | 64 116 78 71 149 | 102 97 199 3,438
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Future Conditions
The results of the LOS analysis for future conditions reveals that several movements and
approaches of the studied intersections would continue to operate at LOS D or better during the
AM and PM peak hours, with the following exceptions:
e Rochester Road (M-150) & Auburn Road
o LOSE
= AM Peak Hour Movements: EBT, WBT, WBR
AM Peak Hour Approaches: EB, WB
PM Peak Hour Movements: EBT, EBR, WBT, WBR, SBT
PM Peak Hour Approaches: EB, WB, SB
PM Peak Hour Overall Intersection
Saturday Peak Hour Movements: EBL, EBR, WBR, NBL, SBL
Saturday Peak Hour Approaches: EB, WB, NB
Saturday Peak Hour Overall Intersection

o LOSF
=  AM Peak Hour Movements: EBL, EBR, WBL, NBL, SBL
=  PM Peak Hour Movements: EBL, WBL, NBL, SBL
= Saturday Peak Hour Movements: WBL, NBT, SBT

¢ Rochester Road (M-150) & Wabash Road/Barclay Circle

o LOSE
=  AM Peak Hour Movements: EBL, WBL, WBL/T, WBR, NBL, SBL
= AM Peak Hour Approaches: EB, WB
= PM Peak Hour Movements: EBL, EBT/R, WBL, WBT/R, WBR, SBL
= PM Peak Hour Approaches: EB, WB
= Saturday Peak Hour Movements: NBL

o LOSF
= AM Peak Hour Movements: EBT/R
=  PM Peak Hour Movements: NBL

o Rochester Road (M-150) & South Site Driveway

o LOSF
=  AM Peak Hour Movements: EBL
= AM Peak Hour Approaches: EB
= PM Peak Hour Movements: EBL
= PM Peak Hour Approaches: EB
» Saturday Peak Hour Movements: EBL
» Saturday Peak Hour Approaches: EB

95" percentile queue lengths were reviewed at the site driveways. Queue lengths for left turning
vehicles entering at the south site driveway do not exceed 65 feet (3 vehicles) in the AM peak
hour, 73 feet (3 vehicles) in the PM peak hour, and 69 feet (3 vehicles) in the Saturday Midday
peak hour. Queue lengths for vehicles exiting the south site driveway towards the north will not
exceed 171 feet (7 vehicles) in the AM peak hour, 104 feet (4 vehicles) in the PM peak hour,
and 289 feet (12 vehicles) in the Saturday Midday peak hour. Queue lengths for vehicles exiting
the site driveway towards the south will not exceed 91 feet (4 vehicles) in the AM peak hour, 81
feet (3 vehicles) in the PM peak hour, and 333 feet (13 vehicles) in the Saturday Midday peak
hour.
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The following observations were made, and improvements were recommended, if applicable, at
the following intersections due to future traffic conditions:
¢ Rochester Road (M-150) & Auburn Road
0 Southbound Rochester Road (M-150) operates at poor LOS due to the lack of
progression caused by the split signal phasing at Rochester Road (M-150) &
Wabash Road/Barclay Circle. It is understood that improvements are planned for
this intersection which will result in the removal of this split phasing, cycle length
optimization, and coordination with the Rochester Road (M-150) corridor and will
improve intersection operations.
o Rochester Road (M-150) & Wabash Road/Barclay Circle
0 This signal currently operates with split signal phasing for Wabash Road and
Barclay Circle. It is understood that improvements are planned for this
intersection which will result in the removal of this split phasing, cycle length
optimization, and coordination with the Rochester Road (M-150) corridor and will
improve intersection operations.

The operational results for future conditions are presented in Table 2.

Table 2: LOS Analysis for Future Conditions
LOS Results Change from Previous Study

Intersection Control Approach

Type AM Peak PM Peak Sat. Peak PM Peak Sat. Peak

Eastoound | E 769 | E E 62.1 - +0.5 +1.0
Rochester Road (M-150) Westbound E 732 E 773 E 66.1 - +01 | -| +0.6 - +1.3
& Signalized | Northbound | C 299 | C 226 | E 621 |-| +01 |-| +05 | DtoE | +75
Auburn Road Southbound C 349 E 755 D 50.7 -| +0.2 | - +2.8 CtoD +17.0
Overall D 434 | E 570 | E 585 |-| +01 |-| +1.3 | DtoE | +9.0

Eastboound | E 795 | E 646 | D 472 | -| - |-| - : 3
Rochester R&Oad (M-150) Westbound | E 633 | E 639 | D 461 |-| - |-| +05 : +0.4
Wabash Read/Barcla Signalized | Northbound | B 157 | B 164 | C 299 |-| +01 |- | +0.7 : +0.2
e y Southbound | C 234 | C 2941 | C 266 | -| - |-| +03 : 107
Overall C 26.5 C 30.2 C 31.0 - - - +0.4 - +0.5
Stop Eastbound | F 761 | E 687 | F 1265 |- | +6.0 | - | +19.1 - +59.7
Rochester 'zoad (M-150) Froo Northbound | A 07 | A 07 | A 11 - -] +03 : +0.6

. . Southbound A 0.0 A 0.0 A 0.0 - - - - - -

h Site D

South Site Driveway TWSC Overall A 38 |A 29 |A 78 S +24 | - | +2.0 - +5.9

XX.X Average seconds of delay per vehicle

Turn Lane, Passing Lane, and Taper Warrants

An evaluation was performed in accordance with MDOT requirements to determine if right turn
deceleration lanes are required at the site driveways. The results of the analysis indicated that
a right turn taper is warranted at the south site driveway. All turn lane warrant charts are
attached to this memorandum.

The results of the analysis are presented in Table 3.

Table 3: Turn Lane Warrants
Intersection Movement Result \

Rochester Road (M-150) & South Site Driveway gs ;‘_I’r EX'St'r]?u:rrvf;\;\;an:?gI; rg Lane
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Non-motorized Impacts

Reviewing pedestrian data from latest version of the Trip Generation Manual, shows that this
proposed development will generate an additional two pedestrians in the AM peak hour and
three additional pedestrians in the PM peak hour. The reviewing agencies expressed concern
for non-motorized traffic at the intersection of Rochester Road (M-150) and Wabash
Road/Barclay Circle, due to the lack of a pedestrian crossing on the south side of the
intersection (running parallel to EB traffic). There are existing pedestrian signals on all other
approaches of this signal. The addition of a pedestrian signal on the south side of the
intersection would have a significant negative impact on the operations of the signal, given the
significant number of WB to SB left turning vehicles.

Conclusions and Recommendations

The proposed project consists of 94 units of multifamily residential, 10,245 square feet of retail,
and 3,503 square feet of fast-food restaurant with a drive-through with a build-out year of
approximately 2022. The proposed development will have access to Rochester Road (M-150)
via one existing driveway. The existing north driveway was removed at the request of MDOT,
the City of Rochester Hills, and their consultants. The eastbound approach of the south site
driveway will be widened to allow for a dedicated left turn lane and a dedicated right turn lane,
which would replace the existing shared left/right turn lane. A Southbound right turn lane would
be warranted with the removal of the north driveway.

The previously completed TIA was completed with the inclusion of internal capture reductions,
in accordance with accepted practice for estimating the trip generation of a mixed-use
development. MDOT, the City of Rochester Hills, and their consultants have requested that
internal capture reductions should not be included in this analysis.

With the revised trip generation calculations requested by MDOT, the City of Rochester Hills,
and their consultants, the proposed site is forecast to generate 116 new trips during the AM
peak hour (52 inbound and 64 outbound from the site), 149 new trips during the PM peak hour
(78 inbound and 71 outbound from the site), and 197 new trips during Saturday peak hour (102
inbound and 97 outbound from the site).

An operational analysis was performed for existing, background, and total future (build)
conditions for the intersections of:

o Rochester Road (M-150) & Wabash Road/Barclay Circle

e Rochester Road (M-150) & Auburn Road

¢ Rochester Road (M-150) & South Site Driveway

The operational analysis indicated that several movements and approaches of the study
intersections would operate at acceptable levels during the AM, PM, and Saturday peak hours.
While several movements and approaches operate at typically unacceptable levels in all of the
studied peak hours, these are existing conditions and require analysis of the entire Rochester
Road (M-150) corridor to optimize the signal cycle length, splits, and coordination, which it
outside the scope of this study. The addition of traffic from the proposed development does not
significantly impact the operations of the studied intersections.
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The signal at the intersection of Rochester Road (M-150) & Wabash Road/Barclay Circle
currently operates with split signal phasing for Wabash Road and Barclay Circle. Removal of
this split phasing, cycle length optimization, and coordination with the Rochester Road (M-150)
corridor will improve operations at this intersection, will improve progression and gaps in traffic
along southbound Rochester Road (M-150) for vehicles exiting the site driveways and will
improve operations for the southbound approach at the intersection of Rochester Road (M-150)
& Auburn Road.

We hope that this report meets your needs. If you have any questions, please feel free to
contact us at your convenience.

Sincerely,
ROWE Professional Services Company
Digitally signed by
Michael J Labadie
Date: 2021.09.30
14:42:43-04'00

Michael J. Labadie, PE
Senior Project Manager

R:\Projects\21F0044\Docs\Design\TIA\F - TIS Adendum\F - TIS Addendum.docx
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HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Future Conditions 1 DW
AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 163 244 142 180 310 80 103 1068 166 98 1497 158
Future Volume (veh/h) 163 244 142 180 310 80 103 1068 166 98 1497 158
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1953 1953 1953 1953 1953 1953 1953 1953 1953 1969 1969 1969
Adj Flow Rate, veh/h 183 274 157 191 330 73 129 1335 199 103 1576 160
Peak Hour Factor 089 089 089 094 094 094 080 080 080 095 095 095
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 2 2 2
Cap, veh/h 209 407 182 217 423 188 112 1949 869 113 1965 876
Arrive On Green 0.11 0.11 0.11 012  0.11 0.11 008 070 070 006 053 053
Sat Flow, veh/h 1860 3711 1655 1860 3711 1655 1860 3711 1655 1875 3741 1668
Grp Volume(v), veh/h 183 274 157 191 330 73 129 1335 199 103 1576 160
Grp Sat Flow(s),veh/h/In 1860 1856 1655 1860 1856 1655 1860 1856 1655 1875 1870 1668
Q Serve(g_s), s 13.6 99 131 142 121 5.7 84  29.1 6.0 76 484 7.0
Cycle Q Clear(g_c), s 13.6 99  13.1 142 1241 5.7 84  29.1 6.0 76 484 7.0
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 209 407 182 217 423 188 112 1949 869 113 1965 876
V/C Ratio(X) 088 067 08 08 078 039 116 068 023 092 080 0.18
Avail Cap(c_a), veh/h 258 435 194 258 435 194 112 1949 869 113 1965 876
HCM Platoon Ratio 1.00 100 100 100 100 100 133 133 133 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 612 599 613 609 603 575 644 144 109 654 273 174
Incr Delay (d2), s/iveh 234 37 298 250 8.7 1.3 1331 2.0 06  59.0 3.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 7.6 4.8 6.9 8.1 6.1 24 7.9 9.1 2.2 54 210 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 846 636  91.1 859 690 588 1975 164 115 1244 308 179
LnGrp LOS F E F F E E F B B F C B
Approach Vol, veh/h 614 594 1663 1839
Approach Delay, s/veh 76.9 73.2 29.9 34.9
Approach LOS E E C C
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0  80.1 223 225 150  80.1 229 220
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s *8.4 * 69 *19 16 *84 *69 *19 *16
Max Q Clear Time (g_ctl1),s 9.6  31.1 156 141 104 504 162 151
Green Ext Time (p_c), s 0.0 12.6 0.2 0.5 0.0 1.1 0.1 0.3
Intersection Summary
HCM 6th Ctrl Delay 43.4
HCM 6th LOS D
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Bebb Oak TIS

ROWE Professional Services Company

Synchro 11 Report



HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2022 Future Conditions 1 DW

AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 20 30 28 169 16 103 8 928 192 144 1571 24
Future Volume (vph) 20 30 28 169 16 103 8 928 192 144 1571 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1863 1818 1787 1807 1683 1845 3689 1650 1845 3681
Flt Permitted 095 1.00 095 09 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1863 1818 1787 1807 1683 1845 3689 1650 1845 3681
Peak-hour factor, PHF 060 060 060 080 080 080 08 08 08 092 092 092
Adj. Flow (vph) 33 50 47 211 20 129 9 1092 226 157 1708 26
RTOR Reduction (vph) 0 25 0 0 0 116 0 0 70 0 0 0
Lane Group Flow (vph) 33 72 0 116 115 13 9 1092 156 157 1734 0
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 3% 3% 3% 3% 3% 3%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 8.0 8.0 144 144 144 15 743 743 168 896
Effective Green, g (s) 8.0 8.0 144 144 144 15 743 743 168 896
Actuated g/C Ratio 0.06 0.06 010 010 010  0.01 053 053 012 064
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 103 183 185 173 19 1957 875 221 2355
v/s Ratio Prot 0.02 c0.04 c0.06  0.06 0.00 0.30 c0.09 047
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.31 0.70 063 062 008 047 056 018 0.71 0.74
Uniform Delay, d1 63.4 648 60.3 602 568 689 219 170 593 172
Progression Factor 1.00 1.00 1.00 1.00 100 094 070 0.61 1.00 1.00
Incremental Delay, d2 1.7 196 7.0 6.3 02 1438 1.0 04 103 2.1
Delay (s) 65.0 844 673 665 570 796 162 107 695 192
Level of Service E F E E E E B B E B
Approach Delay (s) 79.5 63.3 15.7 234
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 26.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Bebb Oak TIS
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HCM 6th TWSC 2022 Future Conditions 1 DW

4: M-150 & South Driveway AM Peak Hour
Intersection
Int Delay, s/veh 3.8
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF %N 44 4 F
Traffic Vol, veh/h 34 64 42 1131 1789 45
Future Vol, veh/h 34 64 42 1131 1789 45
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 50 - - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 60 60 8 84 93 93
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 57 107 50 1346 1924 48
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2697 962 1972 0 - 0
Stage 1 1924 - - - - -
Stage 2 773 - - - -
Critical Hdwy 68 69 418 - -

Critical Hdwy Stg 1 5.8
Critical Hdwy Stg 2 5.8 - -
Follow-up Hdwy 35 33 224

Pot Cap-1 Maneuver ~18 260 283 - -
Stage 1 102 - - - -
Stage 2 421 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~15 260 283 - -
Mov Cap-2 Maneuver 68

Stage 1 84 - - - -
Stage 2 421 - - - -
Approach EB NB SB
HCM Control Delay,s  76.1 0.7 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 283 - 68 260 - -
HCM Lane V/C Ratio 0.177 - 0.833 041
HCM Control Delay (s) 204 - 166.2 28.2
HCM Lane LOS C - F D
HCM 95th %tile Q(veh) 0.6 - 4 19
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

Bebb Oak TIS Synchro 11 Report
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Queuing and Blocking Report

2022 Future Conditions 1 DW

AM Peak Hour

Intersection: 1: M-150 & Auburn /Auburn

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 189 326 257 159 297 238 210 76 219 341 362 200
Average Queue (ft) 124 138 92 70 158 138 105 28 129 195 194 69
95th Queue (ft) 194 237 191 130 257 209 183 62 220 322 321 197
Link Distance (ft) 792 792 597 597 378 378
Upstream Blk Time (%) 1 1

Queuing Penalty (veh) 6 5

Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 24 20 1 2 2 1 1 9 0
Queuing Penalty (veh) 29 33 2 2 2 63 13 17 0
Intersection: 1: M-150 & Auburn /Auburn

Movement SB SB SB SB

Directions Served L T T R

Maximum Queue (ft) 214 552 547 385

Average Queue (ft) 128 324 326 84

95th Queue (ft) 226 505 502 296

Link Distance (ft) 490 490

Upstream Blk Time (%) 2 2

Queuing Penalty (veh) 16 17

Storage Bay Dist (ft) 170 260

Storage Blk Time (%) 4 30 19

Queuing Penalty (veh) 33 29 30

Intersection: 2: M-150 & Wabash /Barclay

Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 73 181 172 154 84 33 311 318 212 195 474 452
Average Queue (ft) 23 55 94 57 25 4 159 167 53 132 255 213
95th Queue (ft) 61 125 157 129 59 18 266 274 148 222 459 392
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 2 1
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170

Storage Blk Time (%) 0 0 8 8 7 9

Queuing Penalty (veh) 0 0 1 17 53 13

Bebb Oak TIS SimTraffic Report

ROWE Professional Services Company



Queuing and Blocking Report

2022 Future Conditions 1 DW

AM Peak Hour
Intersection: 4: M-150 & South Driveway
Movement EB EB NB NB NB SB
Directions Served L R L T T R
Maximum Queue (ft) 198 140 70 117 56 17
Average Queue (ft) 59 35 29 11 5 1
95th Queue (ft) 171 91 65 67 44 7
Link Distance (ft) 251 251 437 437
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 50 100
Storage Blk Time (%) 10 0
Queuing Penalty (veh) 63 0
Zone Summary
Zone wide Queuing Penalty: 443
Bebb Oak TIS SimTraffic Report

ROWE Professional Services Company



HCM 6th Signalized Intersection Summary

1: M-150 & Auburn /Auburn

2022 Future Conditions 1 DW
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T e » i b T » i b T e » i b T s i
Traffic Volume (veh/h) 212 411 151 223 301 132 152 1362 191 188 1301 161
Future Volume (veh/h) 212 411 151 223 301 132 152 1362 191 188 1301 161
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984
Adj Flow Rate, veh/h 233 452 164 275 372 156 162 1449 197 202 1399 170
Peak Hour Factor 0.91 0.91 0.91 0.81 0.81 0.81 094 094 094 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 258 534 238 275 569 254 167 1642 733 167 1642 733
Arrive On Green 014 014 014 015 015 015 018 087 087 003 014 0.14
Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682
Grp Volume(v), veh/h 233 452 164 275 372 156 162 1449 197 202 1399 170
Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682
Q Serve(g_s), s 170 164 130 204 130 122 119 299 28 124 507 125
Cycle Q Clear(g_c), s 170 164 130 204 130 122 119 299 28 124 507 125
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 258 534 238 275 569 254 167 1642 733 167 1642 733
V/C Ratio(X) 090 08 069 100 065 0.6 097 088 027 1.21 085  0.23
Avail Cap(c_a), veh/h 275 630 281 275 630 281 167 1642 733 167 1642 733
HCM Platoon Ratio 1.00 100 100 100 100 100 200 200 200 033 033 033
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 595 586 572 598 560 556 574 7.0 53 680 555 392
Incr Delay (d2), s/iveh 29.6 9.2 56  53.8 21 34 598 7.2 09 136.0 5.8 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 10.0 8.3 57 137 6.2 5.3 7.8 49 1.0 125 269 5.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 89.1 678 628 1136  58.1 590 1172 142 62 2039 613 399
LnGrp LOS F E E F E E F B A F E D
Approach Vol, veh/h 849 803 1808 1771
Approach Delay, s/veh 72.7 77.3 22.6 75.5
Approach LOS E E C E
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 676 257 277 190 676 270 264
Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6
Max Green Setting (Gmax), s  * 12 * 57 *20 *23 *12 * 57 *20 *23
Max Q Clear Time (g_ctl1),s 144 319 190 150 139 527 224 184
Green Ext Time (p_c), s 0.0 12.1 0.1 1.7 0.0 34 0.0 1.4
Intersection Summary
HCM 6th Ctrl Delay 57.0
HCM 6th LOS E
Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis
2: M-150 & Wabash /Barclay

2022 Future Conditions 1 DW

PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | N < i b 44 i LT
Traffic Volume (vph) 45 39 33 220 42 221 19 1410 164 180 1374 24
Future Volume (vph) 45 39 33 220 42 221 19 1410 164 180 1374 24
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9
Frt 1.00 093 1.00 100 08 100 100 085 1.00 1.00
Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1881 1843 1805 1837 1700 1881 3762 1683 1881 3753
Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00
Satd. Flow (perm) 1881 1843 1805 1837 1700 1881 3762 1683 1881 3753
Peak-hour factor, PHF 068 068 068 08 08 08 09 095 095 093 093 093
Adj. Flow (vph) 66 57 49 259 49 260 20 1484 173 194 1477 26
RTOR Reduction (vph) 0 23 0 0 0 229 0 0 68 0 1 0
Lane Group Flow (vph) 66 83 0 153 155 31 20 1484 105 194 1502 0
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%
Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 116 116 165 165 165 47 676 676 178 807
Effective Green, g (s) 116 116 165 165 165 47 676 676 178  80.7
Actuated g/C Ratio 0.08 0.08 012 012 012 003 048 048 013 058
Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 152 212 216 200 63 1816 812 239 2163
v/s Ratio Prot 0.04 ¢0.05 c0.08  0.08 0.01 ¢0.39 c0.10  c0.40
v/s Ratio Perm 0.02 0.06
v/c Ratio 043 055 072 072 015 032 082 013 081 0.69
Uniform Delay, d1 61.0 617 595 595 555  66.1 309 200 595 209
Progression Factor 1.00 1.00 1.00 1.00 1.00 127 048 0.14 1.00 1.00
Incremental Delay, d2 1.9 4.0 115 108 0.4 1.6 24 02 185 1.9
Delay (s) 629 656 710 703 558 853 171 29 780 228
Level of Service E E E E E F B A E C
Approach Delay (s) 64.6 63.9 16.4 29.1
Approach LOS E E B C
Intersection Summary
HCM 2000 Control Delay 30.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC

4: M-150 & South Driveway

2022 Future Conditions 1 DW
PM Peak Hour

Intersection
Int Delay, s/veh 29
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF %N 44 4 F
Traffic Vol, veh/h 47 61 65 1537 1566 51
Future Vol, veh/h 47 61 65 1537 1566 51
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 50 - 100
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 81 81 95 95 94 94
Heavy Vehicles, % 8 8 1 1 1 1
Mvmt Flow 58 75 68 1618 1666 54
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2611 833 1720 0 - 0
Stage 1 1666 - - - - -
Stage 2 945 - - - -
Critical Hdwy 6.96 7.06 4.12 - -
Critical Hdwy Stg 1 5.96 - - - -
Critical Hdwy Stg 2 5.96 - - :
Follow-up Hdwy 3.58 338 2.21 - -
Pot Cap-1 Maneuver ~18 300 368 - -
Stage 1 131 - - - -
Stage 2 324 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~15 300 368 - -
Mov Cap-2 Maneuver 78 - - - -
Stage 1 107 - - -
Stage 2 324
Approach EB NB SB
HCM Control Delay,s  68.7 0.7 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 368 - 78 300 - -
HCM Lane V/C Ratio 0.186 - 0.744 0.251
HCM Control Delay (s) 17 - 1305 21
HCM Lane LOS C - F C
HCM 95th %tile Q(veh) 0.7 - 36 1
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

Bebb Oak TIS

ROWE Professional Services Company

Synchro 11 Report



Queuing and Blocking Report

2022 Future Conditions 1 DW

PM Peak Hour
Intersection: 1: M-150 & Auburn /Auburn
Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 290 324 245 183 379 224 192 124 310 398 413 200
Average Queue (ft) 171 179 141 75 210 128 95 51 215 353 356 142
95th Queue (ft) 274 274 220 160 345 199 176 101 362 450 454 272
Link Distance (ft) 792 792 597 597 378 378
Upstream Blk Time (%) 20 20
Queuing Penalty (veh) 170 171
Storage Bay Dist (ft) 250 135 430 155 250 175
Storage Blk Time (%) 4 1 1 0 0 2 0 4 37 46 0
Queuing Penalty (veh) 7 1 16 1 0 3 0 30 56 87 1
Intersection: 1: M-150 & Auburn /Auburn
Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 395 581 585 385
Average Queue (ft) 320 478 474 170
95th Queue (ft) 475 634 626 451
Link Distance (ft) 490 490
Upstream Blk Time (%) 16 15
Queuing Penalty (veh) 131 127
Storage Bay Dist (ft) 350 260
Storage Blk Time (%) 18 26 38
Queuing Penalty (veh) 116 49 62
Intersection: 2: M-150 & Wabash /Barclay
Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 112 149 235 203 184 187 353 357 204 195 464 456
Average Queue (ft) 45 54 127 94 89 22 225 231 53 155 311 256
95th Queue (ft) 92 108 206 178 161 99 325 330 159 234 498 449
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 5 1
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170
Storage Blk Time (%) 0 0 1 26 27 14 12
Queuing Penalty (veh) 0 1 1 5 45 100 22
Bebb Oak TIS SimTraffic Report
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Queuing and Blocking Report

2022 Future Conditions 1 DW

PM Peak Hour
Intersection: 4: M-150 & South Driveway
Movement EB EB NB NB NB SB
Directions Served L R L T T R
Maximum Queue (ft) 124 101 74 182 155 26
Average Queue (ft) 45 35 40 21 12 1
95th Queue (ft) 104 81 73 111 86 13
Link Distance (ft) 251 251 437 437
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100
Storage Blk Time (%) 16
Queuing Penalty (veh) 125
Zone Summary
Zone wide Queuing Penalty: 1327
Bebb Oak TIS SimTraffic Report
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HCM 6th Signalized Intersection Summary

2022 Future Conditions 1 DW

1: M-150 & Auburn /Auburn Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T e » i b T » i b T e » i b T s i

Traffic Volume (veh/h) 228 316 147 234 270 156 165 1258 167 201 1316 225

Future Volume (veh/h) 228 316 147 234 270 156 165 1258 167 201 1316 225

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984 1984

Adj Flow Rate, veh/h 248 343 150 257 297 166 181 1382 183 212 1385 234

Peak Hour Factor 092 092 092 091 0.91 0.91 0.91 0.91 0.91 095 095 095

Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1

Cap, veh/h 272 430 192 272 430 192 215 1335 595 234 1374 613

Arrive On Green 0.14  0.11 0.11 014  0.11 0.11 0.11 035 035 016 048 048

Sat Flow, veh/h 1890 3770 1682 1890 3770 1682 1890 3770 1682 1890 3770 1682

Grp Volume(v), veh/h 248 343 150 257 297 166 181 1382 183 212 1385 234

Grp Sat Flow(s),veh/h/In 1890 1885 1682 1890 1885 1682 1890 1885 1682 1890 1885 1682

Q Serve(g_s), s 12.9 8.9 87 135 7.6 9.7 94 354 79 110 364 8.8

Cycle Q Clear(g_c), s 12.9 8.9 87 135 7.6 9.7 94 354 79 110 364 8.8

Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00

Lane Grp Cap(c), veh/h 272 430 192 272 430 192 215 1335 595 234 1374 613

V/C Ratio(X) 0.91 080 078 094 069 087 084 1.04 0.31 090  1.01 0.38

Avail Cap(c_a), veh/h 272 430 192 272 430 192 234 1335 595 234 1374 613

HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 133 133 133

Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00

Uniform Delay (d), s/veh 422 432 431 424 426 435 434 323 234 412 258 186

Incr Delay (d2), s/iveh 323 102 187 397 47 315 221 34.3 13 344 263 1.8

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 8.1 4.5 4.4 9.0 3.7 55 55 210 3.1 69 174 3.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 745 533 618 821 473 750 655 666 247 756 520 204

LnGrp LOS E D E F D E E F C E F C

Approach Vol, veh/h 741 720 1746 1831

Approach Delay, s/veh 62.1 66.1 62.1 50.7

Approach LOS E E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 19.0 420 210 180 180 430 21.0 18.0

Change Period (Y+Rc), s *66 *66 *66 *66 ‘66 *66 66 *6.6

Max Green Setting (Gmax), s  * 12 “ 3 *14 *11 *12 “ 3 *14 *11

Max Q Clear Time (g_ctl1),s 130 374 149 117 114 384 155 109

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 58.5

HCM 6th LOS E

Notes

User approved pedestrian interval to be less than phase max green.

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis

2022 Future Conditions 1 DW

2: M-150 & Wabash /Barclay Weekend Peak Hour
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | N < i b 44 i LT

Traffic Volume (vph) 58 33 24 184 32 157 15 1332 143 173 1512 27

Future Volume (vph) 58 33 24 184 32 157 15 1332 143 173 1512 27

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Lane Util. Factor 1.00  1.00 095 095 100 100 095 1.00 1.00 0.9

Frt 1.00 094 1.00 100 08 100 100 085 1.00 1.00

Flt Protected 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (prot) 1881 1854 1805 1835 1700 1881 3762 1683 1881 3753

Flt Permitted 095 1.00 095 097 100 095 100 1.00 095 1.00

Satd. Flow (perm) 1881 1854 1805 1835 1700 1881 3762 1683 1881 3753

Peak-hour factor, PHF 084 084 084 078 078 078 093 093 093 095 095 095

Adj. Flow (vph) 69 39 29 236 41 201 16 1432 154 182 1592 28

RTOR Reduction (vph) 0 27 0 0 0 178 0 0 91 0 1 0

Lane Group Flow (vph) 69 41 0 137 140 23 16 1432 63 182 1619 0

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%

Turn Type Split NA Split NA  Perm Prot NA  Perm Prot NA

Protected Phases 3 3 4 4 5 2 1 6

Permitted Phases 4 2

Actuated Green, G (s) 7.0 7.0 114 114 114 30 406 406 145 521

Effective Green, g (s) 7.0 7.0 114 114 114 30 406 406 145 521

Actuated g/C Ratio 0.07  0.07 0.11 0.11 0.11 0.03 041 0.41 014 052

Clearance Time (s) 6.8 6.8 6.3 6.3 6.3 6.7 6.7 6.7 6.7 6.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 129 205 209 193 56 1527 683 272 1955

v/s Ratio Prot c0.04  0.02 0.08 ¢0.08 0.01 ¢0.38 c0.10 c0.43

v/s Ratio Perm 0.01 0.04

v/c Ratio 053 0.32 067 067 012 029 094 009 067 083

Uniform Delay, d1 449 442 425 425 398 475 285 183 405 202

Progression Factor 1.00 1.00 1.00 1.00 1.00 119 076 252 1.00 1.00

Incremental Delay, d2 3.8 14 8.0 7.9 0.3 1.2 6.1 0.1 6.1 4.2

Delay (s) 487 457 505 504  40.1 577 279 463 466 244

Level of Service D D D D D E C D D C

Approach Delay (s) 47.2 46.1 29.9 26.6

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 31.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 73.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM 6th TWSC

4: M-150 & South Driveway

2022 Future Conditions 1 DW
Weekend Peak Hour

Intersection
Int Delay, s/veh 7.8
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ O % 44 4 F
Traffic Vol, veh/h 62 85 82 1410 1632 74
Future Vol, veh/h 62 85 82 1410 1632 74
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 50 - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 70 70 94 94 94 %A
Heavy Vehicles, % 0 0 1 1 1 1
Mvmt Flow 89 121 87 1500 1736 79
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2660 868 1815 0 - 0
Stage 1 1736 - - - - -
Stage 2 924 - - - -
Critical Hdwy 68 69 412 - -
Critical Hdwy Stg 1 5.8 - - - -
Critical Hdwy Stg 2 5.8 - : :
Follow-up Hdwy 35 33 221 - -
Pot Cap-1 Maneuver ~19 300 338 - -
Stage 1 130 - - - -
Stage 2 352 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~14 300 338 - -
Mov Cap-2 Maneuver ~ 74 - - - -
Stage 1 97 - - -
Stage 2 352
Approach EB NB SB
HCM Control Delay, s 126.5 1.1 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 338 - 74 300 - -
HCM Lane V/C Ratio 0.258 - 1197 0.405
HCM Control Delay (s) 19.3 - 2658 249
HCM Lane LOS C F C
HCM 95th %tile Q(veh) 1 - 67 19
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
Bebb Oak TIS Synchro 10 Report

ROWE Professional Services Company



Queuing and Blocking Report

2022 Future Conditions 1 DW

Weekend Peak Hour
Intersection: 1: M-150 & Auburn /Auburn
Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T T R L T T R L T T R
Maximum Queue (ft) 190 420 379 140 260 186 154 122 220 321 325 200
Average Queue (ft) 143 191 137 56 147 103 66 52 174 292 295 146
95th Queue (ft) 211 415 338 124 229 165 132 98 270 331 332 276
Link Distance (ft) 792 792 597 597 287 287
Upstream Blk Time (%) 30 32
Queuing Penalty (veh) 242 252
Storage Bay Dist (ft) 110 135 430 155 160 175
Storage Blk Time (%) 38 15 5 0 0 0 8 48 49 0
Queuing Penalty (veh) 60 33 7 0 0 0 50 79 81 1
Intersection: 1: M-150 & Auburn /Auburn
Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 215 570 575 385
Average Queue (ft) 175 416 421 199
95th Queue (ft) 262 678 674 487
Link Distance (ft) 490 490
Upstream Blk Time (%) 21 23
Queuing Penalty (veh) 183 196
Storage Bay Dist (ft) 170 260
Storage Blk Time (%) 9 41 35
Queuing Penalty (veh) 58 81 78
Intersection: 2: M-150 & Wabash /Barclay
Movement EB EB WB WB WB NB NB NB NB SB SB SB
Directions Served L TR L LT R L T T R L T TR
Maximum Queue (ft) 99 108 177 126 128 142 323 308 152 195 438 423
Average Queue (ft) 43 41 90 51 53 10 149 164 32 125 246 215
95th Queue (ft) 85 83 157 112 106 55 264 272 100 214 407 357
Link Distance (ft) 586 359 359 524 524 445 445
Upstream Blk Time (%) 1 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 200 180 175 175 170
Storage Blk Time (%) 5 6 2 13
Queuing Penalty (veh) 1 9 15 22
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Queuing and Blocking Report

2022 Future Conditions 1 DW

Weekend Peak Hour
Intersection: 4: M-150 & South Driveway
Movement EB EB NB NB NB SB SB SB
Directions Served L R L T T T T R
Maximum Queue (ft) 266 260 69 93 90 103 86 48
Average Queue (ft) 245 133 36 1 7 1 1 3
95th Queue (ft) 289 333 69 78 68 79 81 38
Link Distance (ft) 251 251 437 437 613 613
Upstream Blk Time (%) 85 44
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 50 100
Storage Blk Time (%) 15 1
Queuing Penalty (veh) 106 1
Zone Summary
Zone wide Queuing Penalty: 1557
Bebb Oak TIS SimTraffic Report
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RIGHT TURNS IN PEAK HOUR (VPH)

RADIUS ONLY REQUIRED

SEE NOTE AT RIGHT

South Driveway:
AM Peak Hour

PM Peak Hour
Saturday Peak Hour

T I

T

Z-LANE HIGHWAYS*

FULL-WIDTH TURM LANE

100
TOTAL

£00

300 400 500

600
PEAK HOUR APPROACH WOLUME (VPH)

Jon

NOTE: For posted
speeds at or under 45
mph, peak hour right
turns greater than 40
vph, and total peak
hour approach less than
300 vph, adjust right
turn volumes.

Adjust peak hour
Right turns = Peak hour
Right turns — 20

120 -
— 4-LANE HICHWAYS*
= | _
= gl FULL-WIDTH TURN LANE | *If a center left-turn
e | | lane exists (ie 3 or 5
= \ lane roadway), subtract
L PC —|_/4he number of left turns
; TAPER in approach volume
= 8 —, | _form the total approach
T ~_ 7 lume to get an
& S~ adjusted total approach
: \ 111 [volume.
T L RADIUS ONLY REQUIRED —
= 1 NOTE : For opplication on high speed highwoys. .

| L L 1 1 1

200 400 600 800 1000 1200 1400

TOTAL PEAK HOUR APPROACH VOLUME (VPH) 1617 1834
1706

Sample Problem: The Design Speed is 55 mph. The Peak Hour Approach Volume is 300
vph. The Number of Right Turns in the Peak Hous is 100 vph. Determine if a right turn

lane is recommended.

Solution: Figure indicates that the intersection of 300 vph and 100 vph is located above

the upper trend line; thus, a right-turn lane may be recommended.



