Novi Rd / Grand River Ave Area

Multi-Development

Traffic Impact Study

City of Novi, Oakland County

Tuesday, November 13, 2018

-




Study Area — Map View

IRTIME
mlﬂ \

AR LOUIE\ '/ .?:H"L‘mm

ENEH i\

P — sﬁ' M.u:- =

% alEPTuIlE CENTER

HOV) CRESCENT *
PHASE II PLAZA wﬂ
\i MOVI | LF -
/, " |

CHUCKE
-~ CHEESE |

éﬁﬁEsE&ME

POWERHOUSE - FACTORY

1 HOTEL
BARONETTE

RACK EIRENOVATION
——TILTED KILT

Twelve

AEK ROCK

CRESCENT POLICE GUN RANGE

\ SI'IFNAMAN

PUBLIC SERVICES | NEHER
BUILDING [SALE

JAGUAR/LA
ROVER

|| EMEF
PAl

NOVI RD

AIJTD
mir 10 MILE RD

Ten Mile Rd '
" TAWHEED CENTER. DENTAL , I 1

Novi Rd/Grand River Ave Traffic Impact Study

Study Area Intersections

1 — Novi Rd and West Oaks Dr S

2 — Novi Rd and WB 1-96 Off Ramp

3 — Novi Rd and EB 1-96 Off-Ramp

4 — Novi Rd and Crescent Blvd

5 — Novi Rd and Grand River Ave

6 — Grand River Ave and Main St

7 — Novi Rd and Flint St/Main St

8 — Novi Rd and Post Office Driveway

9 — Novi Rd and Ten Mile Rd

10 — Grand River Ave and Meadowbrook Rd
11 — Grand River Ave and Crescent Blvd*
12 — Grand River Ave and Flint St

13 — Eleven Mile Rd and Town Center Dr
14 — Grand River Ave and Sixth Gate Dr
15 — Novi Rd and Trans X Rd

16 — Main St and Main St/Potomac

*proposed
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Background (2028) Conditions
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9 — The Bond Development

10 — Crowe Center

11 — Homewood Suites

12 — The Learning Experience
13 — Huntley Manor

14 — Erhard Jaguar/Land Rover
15 — Emerson Park

Traffic Volumes grown to 2028

0.5% annual growth rate

Development Trip Generation

535 trips (Weekday AM)
702 trips (Weekday PM)
805 trips generated (Sat)

New Roadway Geometry

Bond St connection
Crescent Blvd connection
Industrial Spur to Crescent
Blvd

Development driveways
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Future (2028) Traffic Analysis \

Intersection Level-of-Service
varies from “A” to “F”
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Intersection projected to
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Meadowbrook Rd intersection
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capacity
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Intersection projected to
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Several individual turn
movements are LOS “F”
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Potential Future Mitigation (cont.)

= Taft Rd/Fountain Walk Ave Connection Concept
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Potential Future Mitigation (cont.)

= Novi Rd at Grand River Ave Concept
| —

Add dual left-turn
lanes on each
approach and SB
right-turn lane.
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Potential Future Mitigation (cont.)

= Novi Rd at Ten Mile Rd Concept

i .Add dual left-turn
lanes on each
approach and SB
right-turn lane.
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Potential Future Mitigation (cont.)

= Grand River Ave at Meadowbrook Rd Concept

Add dual left-turn

L% lanes on northbound
approach. Potential
realighnment on north
leg of intersection.
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Potential Future Mitigation (cont.)

= Grand River Ave (Meadowbrook Rd to Novi Rd) Concept

Town Center Drive Widen Grand River Avenue to five-

lane cross section between Novi
Road and Meadowbrook Road.

=) Add north/south right-turn
green arrows to signal at Grand River
Avenue/Main Street/Town Center
Drive.

Meadowbrook Road
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Conclusions

15 future developments would add over 2,000 trips to the
study area during Weekday PM and Saturday Midday

Novi Rd at Grand River Ave intersection currently operates
over capacity (limited right-of-way makes widening difficult)

Signal timing adjustments provide little benefit to the study
area, because the current SCATS signal system is efficient

Mitigation measures beyond signal timing adjustments are
recommended

Roadway improvements, future roadway connections, and
transit opportunities should be considered and coordinated
with owning jurisdictions.

Signal timing adjustments are currently being coordinated with
RCOC.

10 Mile Road Corridor Study — to be completed in 2019

Novi Rd/Grand River Ave Traffic Impact Study November 13, 2018 15 AECOM
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1. Introduction

1.1 Background Information

The City of Novi has requested the support of AECOM to perform a traffic impact study (TIS) for the City’s Town Center
area. The Novi Town Center is comprised of several developments surrounding the intersection of Novi Road and
Grand River Avenue. The Novi Town Center area has several developments in the planning phase as well as additional
parcels that are available for future development. Due to the routine traffic concerns in the area, it was recommended
to analyze the potential future traffic impacts and mitigation measures associated with the multiple developments
collectively, rather than through a typical, independent TIS that are usually prepared as part of the City’s site plan
development process. Combining the developments into one TIS will allow the City to assess the traffic impacts beyond
the developments’ build years and will serve as a planning tool to identify and prepare for roadway modifications as
additional developments are introduced into the general area.

AECOM has identified 15 developments that are expected to be incorporated into the overall study, as shown in Figure
1. Seven of the developments have either been approved and are in the construction phase or are in the planning stage
and currently under review. Some of the background developments produced their own independent studies that may
be referenced within this report for the purpose of developing trip generation estimates. There are an additional eight
developments/parcels within the general area that could be developed at a later date.

The study includes 10 existing signalized intersections and five unsignalized intersections, as shown in Figure 2. The
study will also consider the extension of Crescent Boulevard to Grand River Avenue on the west side of Novi Road as
part of any future scenarios, which adds a potential eleventh signalized intersection.

1.2 Report Organization

Following the introductory section (Section 1), the report is composed of the following sections:

e Section 2: Existing (2018) Conditions
Section 2 provides a description of the existing transportation facilities and contains an analysis of the existing
2018 peak-hour traffic conditions within the study area.

e Section 3: Background (2028) Conditions
Section 3 contains an analysis of background year (2028) peak-hour traffic conditions — conditions for the
projected opening year (2028) of all study area background developments, but without traffic generated by the
future developments. Background conditions include estimated traffic from the background developments
identified in Figure 1 and are used as a “baseline” from which impacts associated with the future developments
can be quantified. Any roadway capacity improvements proposed to be completed by the background
developments have also been included.

e Section 4: Future (2028) Conditions
Section 4 contains an analysis of traffic conditions during the projected completion of all proposed
developments (2028), including traffic generated by the future developments listed in Figure 1. Future
conditions can be compared to background conditions to quantify the impact of the proposed developments.

e Section 5: Potential Future Mitigation
Section 5 contains a discussion of potential mitigation options that could improve the operation of intersections
and traffic movements that are projected to operate poorly under future conditions. Varying levels of mitigation
options were examined based on input from the City.

e Section 6: Conclusion
Section 6 provides a summary of the analysis and mitigation options available that may lead to improvements
in traffic operations throughout the study area.

Prepared for: City of Novi AECOM
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2. Existing (2018) Conditions

Section 2 provides a description of the existing transportation facilities and contains an analysis of the existing 2018
peak-hour traffic conditions within the study area.

2.1 Study Area

The study area for the TIS generally includes intersections located within and in the vicinity of the Town Center area. A
total of 15 intersections have been included in the study area under existing conditions as listed below. Refer to Figure
2, Study Area Intersections, for the locations of these intersections. Note that 16 intersections are shown in the map.
The sixteenth intersection, Grand River Avenue at Crescent Boulevard, is a proposed signalized intersection that will
be reviewed as part of Background (2028) and Future (2028) conditions and is not included in the Existing (2018)
conditions analysis.

1. Novi Road and West Oaks Drive South

2. Novi Road and westbound I-96 off-ramp

3. Novi Road and eastbound 1-96 off-ramp

4. Novi Road and Crescent Boulevard

5. Novi Road and Grand River Avenue

6. Novi Road and Flint Street/Main Street

7. Novi Road and Trans X Road

8. Novi Road and US Post Office Driveway

9. Novi Road and Ten Mile Road

10. Grand River Avenue and Flint Street

11. Grand River Avenue and Sixth Gate

12. Grand River Avenue and Main Street/Town Center Drive
13. Grand River Avenue and Meadowbrook Road
14. Eleven Mile Road and Town Center Drive

15. Main Street and Potomac

2.2 Existing Roadways

The study area comprises the following major arterials:

Novi Road is a north-south arterial roadway generally comprised of five lanes to the south of 1-96, and seven lanes to
the north of 1-96. Novi Road has a posted speed limit of 45 mph in the study area.

The Novi Road and Grand River Avenue intersection is signalized with left-turn phases for each approach and is
controlled by the Road Commission for Oakland County’s (RCOC) Sydney Coordinated Adaptive Traffic System
(SCATS). The maximum cycle length is approximately 150 seconds during peak-hours of traffic.

Grand River Avenue is an east-west arterial that varies from five lanes to the west of Novi Road, to three lanes to the
east of Meadowbrook Road. The posted speed limit within the study area is 40 mph to the west of Main Street/Town
Center Drive, and 50 mph to the east of Main Street/Town Center Drive.

The Grand River Avenue and Meadowbrook Road intersection is signalized with left-turn phases at each approach and
is controlled by RCOC'’s SCATS system. The maximum cycle length is 150 seconds during peak hours of traffic.

Meadowbrook Road is a north-south arterial and is comprised of three lanes with a posted speed limit of 40 mph.
Ten Mile Road is an east-west arterial and is comprised of two lanes with a posted speed limit of 45 mph.

The Novi Road and Ten Mile Road intersection is signalized with left-turn phases for each approach and is controlled
by RCOC's SCATS system. The maximum cycle length is 150 seconds during peak-hours of traffic.

The 1-96 interchange is a partial cloverleaf with two loop ramps for entering freeway traffic. The westbound exit ramp
to Novi Road is comprised of five lanes, and the eastbound exit ramp to Novi Road is comprised of three lanes. Both

Prepared for: City of Novi AECOM
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exit ramps are signalized and controlled by RCOC’s SCATS system. The maximum cycle lengths are 150 seconds
during peak-hours of traffic.

All other roadways in this study can be generalized as collector roadways, stub streets, or driveways. Crescent
Boulevard, Main Street, and Flint Street (Bond Street) are expected to eventually form a “loop” road around the
intersection of Novi Road and Grand River Avenue. It is expected that the loop roadway may detour a percentage of
traffic away from the Novi Road and Grand River Avenue intersection.

2.3 Existing (2018) Conditions Capacity Analysis

AECOM collected peak-hour turning movement counts at the study area intersections during March/April 2018 for the
Weekday Morning (7-9 AM), Weekday Afternoon (4-6 PM), and Saturday Midday (1-3 PM) peak periods of traffic. The
traffic data count reports that were collected as part of this study are included in Appendix A.

In order to quantify intersection traffic operations at the study-area intersections, existing level-of-service (LOS) values
were determined using the industry-standard methodology presented in the Highway Capacity Manual (2010),
published by the Transportation Research Board (TRB). Synchro® traffic analysis software (version 9), based on the
Highway Capacity Manual (2000) methodologies, was used in the analysis.

The term “level-of-service” (LOS) denotes how well (or poorly) a traffic movement operates under given traffic demands,
lane configurations, and traffic controls. Each level is determined by the average amount of control delay per vehicle.
Control delay is the total delay associated with stopping for a traffic signal or stop sign, and includes four components;
deceleration delay, queue move up time, stopped delay, and final acceleration delay.

As shown in Table 1, LOS “A” indicates small average control delays (less than ten seconds per vehicle) whereas LOS
“F" indicates intersection failure, resulting in extensive vehicular queues and long delays (over 80 seconds per vehicle
at a signalized intersection). LOS “D” (or better) is typically considered acceptable performance and low LOS
values are tolerable for short time periods or during peak-hours when heavier traffic volumes are expected.

Table 1 - Level of Service Criteria at Intersections

Level-of-Service = Signalized Intersections Unsignalized Intersections

A <10 <10
B 10-20 10-15
C 20-35 15-25
D 35-55 25-35
E 55-80 35-50
F >80 >50

Source: HCM, 2010

The existing (2018) conditions peak-hour intersection LOS results for the 10 signalized intersection and five
unsignalized intersections listed on page 6 are shown in Table 2. The existing (2018) conditions peak-hour traffic
volumes and movement-by-movement LOS results are depicted in Figure 3. Capacity analysis reports from the
Synchro® software for all intersections are included in Appendix B-1.
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Table 2 — Existing (2018) Conditions Intersection LOS Results

Intersection goar]:ftlr(z)l Weekday =AM Weekday PM Saturday Midday
Peak-Hour Peak-Hour Peak-Hour
Delay Delay Delay
(s/iveh) LOS (s/iveh) LOS (s/veh) LOS
Novi Road and West Oaks Drive South  Signalized 13.9 B 32.6 C 51.7 D
Novi Road and WB 1-96 Off-Ramp Signalized 42.8 D 30.8 C 30.5 C
Novi Road and EB 1-96 Off-Ramp Signalized 8.7 A 13.2 B 15.4 B
Novi Road and Crescent Boulevard Signalized 13.2 B 24.3 C 29.9 C
Novi Road and Grand River Avenue Signalized 60.0 E 68.8 E 60.3 E
Novi Road and Flint Street/Main Street Signalized 13.6 B 12.0 B 11.2 B
Novi Road and Trans X Road
B ElaeEe e S ) 1-Way STOP 14.7 B 18.4 C 20.8 C
Novi Road and US Post Office Driveway = Signalized 3.9 A 5.3 A 4.1 A
Novi Road and Ten Mile Road Signalized 36.3 D 47.1 D 33.9 C
Grand River Avenue and Flint Street (NB 1-Way STOP 26.0 D 15.3 c 16.4 c
approach results shown)
Grand River Avenue and Sixth Gate (NB 1-Way STOP 93 A 15.2 c 125 B
approach results shown)
Grand River Avenue and Main Street/ Signalized 12.6 B 215 c 218 C
Town Center Drive
ggzrad River Avenue and Meadowbrook Signalized 271 C 535 D 325 C
Elrnia\\l/:n Mile Road and Town Center 4-Way STOP 77 A 12.4 B 10.6 B
Main Street and Potomac 3-Way STOP 7.6 A 8.1 A 8.5 A

As shown in Table 2, the existing (2018) peak-hour capacity analysis shows that all study area intersections currently
operate at an acceptable intersection LOS, with the exception of the Novi Road/Grand River Avenue intersection during
all three peak-hours. As shown in Figure 3, several individual turning movements at study area intersections currently
operate at unacceptable LOS. Many of these turning movements are relatively low volume movements, and the poor
LOS ratings (and lengthy average delay times) are due to the long signal cycle length that the SCATS system provides
during peak times to service the major high-volume thru movements.

However, under existing conditions, there are some large volume movements that are currently operating poorly, and
should be noted. These movements include:

o At Novi Road/Westbound 1-96 off-ramp, the westbound left-turn movement.

) At Novi Road/Eastbound 1-96 off-ramp, the eastbound right-turn movement.

. At Novi Road/Grand River Avenue, the westbound and northbound thru movements, as well as all four left-turn
movements.

. At Novi Road/Ten Mile Road, the eastbound and northbound left-turn movements.

° At Grand River Avenue/Meadowbrook Road, the westbound and southbound thru movements.

2.4 Existing (2018) Conditions Capacity Analysis (with Mitigation)

The existing poorly operating turning movements were attempted to be mitigated by adjusting signal timings at the
study area intersections. Because the intersections are currently controlled by the adaptive control SCATS system,
improvement in performance via signal timing adjustments is minor. Some small improvements were achieved using
only signal timing adjustments as a mitigation measure.
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The existing (2018) conditions (with mitigation) peak-hour intersection LOS results are shown in Table 3. The existing
(2018) conditions (with mitigation) peak-hour traffic volumes and movement-by-movement LOS results are depicted in
Figure 4. Capacity analysis reports from the Synchro® software for all intersections are included in Appendix B-2.

Table 3 — Existing (2018) Conditions (with Mitigation) Intersection LOS Results

Intersection goar]:ftlri)l Weekday =AM Weekday PM Saturday Midday
Peak-Hour Peak-Hour Peak-Hour
Delay Delay Delay
(s/iveh) LOS (s/iveh) LOS (s/veh) LOS
Novi Road and West Oaks Drive South  Signalized 15.0 B 30.5 C 41.0 D
Novi Road and WB 1-96 Off-Ramp Signalized 24.4 C 21.1 C 26.4 C
Novi Road and EB 1-96 Off-Ramp Signalized 10.1 B 131 B 19.8 B
Novi Road and Crescent Boulevard Signalized 10.9 B 29.1 C 32.6 C
Novi Road and Grand River Avenue Signalized 52.5 D 55.6 E 56.0 E
Novi Road and Flint Street/Main Street Signalized 131 B 12.0 B 111 B
Novi Road and Trans X Road
B ElaeEe e S ) 1-Way STOP 14.7 B 18.4 C 20.8 C
Novi Road and US Post Office Driveway = Signalized 3.9 A 5.3 A 4.4 A
Novi Road and Ten Mile Road Signalized 36.3 D 47.1 D 33.4 C
Grand River Avenue and Flint Street (NB 1-Way STOP 26.0 D 15.2 c 16.3 c
approach results shown)
Grand River Avenue and Sixth Gate (NB 1-Way STOP 93 A 15.3 c 126 B
approach results shown)
Grand River Avenue and Main Street/ Signalized 121 B 21.8 c 211 C
Town Center Drive
ggzrad River Avenue and Meadowbrook Signalized 26.5 C 524 D 336 C
Elrnia\\l/:n Mile Road and Town Center 4-Way STOP 77 A 12.4 B 10.6 B
Main Street and Potomac 3-Way STOP 7.6 A 8.1 A 8.5 A

When comparing to Table 2, Table 3 shows that adjusting signal timings produced incremental improvements at some
intersections, including the Novi Road/Westbound 1-96 off-ramp and Novi Road/Grand River Avenue intersections.
However, the Novi Road/Grand River Avenue intersection would still operate at a poor intersection overall LOS E during
the weekday afternoon and Saturday midday peak-hours.

As shown in Figure 4 following the report text, several large turning movements would continue to operate at poor LOS
during the three peak-hours, similar to existing conditions without mitigation measures.
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3. Background (2028) Conditions

Section 3 contains an analysis of background year (2028) peak-hour traffic conditions — conditions for the projected
opening year (2028) of all study area background developments, but without traffic generated by the future
developments. Background conditions include estimated traffic from the background developments identified in Figure
1 and are used as a “baseline” from which impacts associated with the future developments can be quantified.

3.1 Background Traffic Volumes

The background traffic volumes (2028) were calculated based on an annual growth rate and adding traffic that is
anticipated to be generated by proposed developments within the study area that have been identified by the City of
Novi as having been approved or potentially anticipated to be approved in the near term, as indicated in Figure 1 as
“background”.

3.1.1 Annual Growth Rate

An annual traffic growth rate was used to estimate growth on the study area roadway network based on information
provided by the Southeastern Michigan Council of Governments (SEMCOG). Generally, the study area roadway
network has experienced a decline in traffic volumes since 2010. However, the population of the City of Novi is expected
to increase by approximately 7.1% from the year 2015 to the build-out year of 2028. Further, SEMCOG population
projections for Novi are only showing a 0.6% per year growth in population from 2015 to 2030. Based on the
information, a conservative annual growth rate of 0.5% was applied to existing (2018) peak-hour volumes to determine
background year (2028) peak-hour volumes. Organic growth is addressed via anticipated trip generation from the
seven background developments and eight future developments, another reason for using the lower annual percent
growth rate of 0.5% per year.

3.1.2  Previously Approved Developments

The City of Novi has identified seven developments within the study area as “background” developments based on
their position within the site plan review process.

The Bond development (aka the District, aka Flint Street) is proposed as a mixed-use commercial/residential
development including a total of 250 apartments and a 5,578 square foot retail center. The development is located on
the southwest side of the existing Flint Street and plans to revitalize Flint Street with on-street parking and other
features. The developer submitted a site-specific TIS to the City dated March 15, 2018. The TIS recommends providing
permissive/protected left-turn phasing at all left-turn movements at the intersection of Grand River Avenue and Novi
Road, providing a 70-second cycle length at the intersection of Novi Road and Flint Street to reduce minor street vehicle
delays while maintaining coordination with adjacent 140-second cycle length signals, and to provide an exclusive left-
turn lane for the eastbound approach at the intersection of Novi Road and Bond Street/Main Street.

The Crowe Center (aka Town Center Gardens) development is now built as a multi-use development consisting of a
high-turnover sit-down restaurant, two specialty retail centers, and a medical-dental office. The 8,883 square foot
building contains 2,340 square feet of restaurant, 3,041 square feet of retail, and 3,502 square feet for a possible dental
office or other retail use. The development is located on the east side of Novi Road south of Crowe Drive. A TIS was
not performed for this development; therefore, only site-generated traffic volumes will be added to background Synchro
models for this development.

The Homewood Suites development is an 88-room hotel that is located east of Town Center Drive and north of 11
Mile Road. A TIS was not performed for this development; therefore, only site-generated traffic volumes will be added
to background Synchro models for this development.

The Learning Experience development is a proposed 10,000 square foot daycare center that is located on the north
side of 11 Mile Road and east of Town Center Drive. ATIS was not performed for this development; therefore, only site-
generated traffic volumes will be added to background Synchro models for this development.
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The Huntley Manor development is a proposed multi-family residential development consisting of 210 apartments.
The development is located on the south side of Grand River Avenue to the west of Meadowbrook Road. A site-specific
TIS was previously completed in November 2014.

The Erhard Jaguar/Land Rover development is a proposed automobile sales development that is located in the
southwest corner of the intersection of Grand River Avenue and Meadowbrook Road. The development is comprised
of a total of 58,663 square feet that will include both sales and service areas. A site-specific rezoning TIS was prepared
for the previous Erhard BMW site and was submitted to the City on October 9, 2017. The TIS did not recommend any
modifications; therefore, only site-generated traffic volumes have been added to background Synchro models for this
development.

The Emerson Park development is a proposed multi-family residential development consisting of 120 units. The
development is located on the west side of Novi Road and south of the USPS driveway. A TIS was performed for this
development on February 6, 2017. The study suggested mitigation measures to include reducing the cycle length at
the US Post Office Driveway to 60 seconds instead of 120 seconds to more effectively service side street traffic under
existing conditions. A southbound right-turn taper lane at the proposed site driveway was also recommended as it met
warrants.

3.1.3  Trip Generation

The proposed trip generation for the seven background developments is shown in Table 4.

Background (2028) trip generation determination for the weekday morning, afternoon, and Saturday midday peak-hours
for the background developments was based on the methods of the ITE Trip Generation Manual. Trip generation was
performed based on the methods of the ITE Trip Generation Manual, 10" Edition, published by the Institute of
Transportation Engineers (ITE). The ITE Trip Generation Manual contains information on more than 4,800 trip
generation studies nationwide for different land use purposes.

Pass-By Site Trips

It is anticipated that the shopping center in The Bond development will capitalize on the traffic volumes along Novi Road
and Grand River Avenue by “capturing” customers passing by the location to/from work or other destinations. These
trips are classified as “pass-by” trips, since they are already on the roadway network and enter the site as they drive
past. While pass-by trips do not add new trips to the roadway network, they add turning movements at the site driveway
locations.

For a shopping center land use, the ITE Trip Generation Handbook provides data for pass-by traffic for the weekday
afternoon peak-hour and Saturday midday peak-hour, indicating an average pass-by rate of 35%.

Traffic generated by the proposed developments was used to measure the impact of the developments on the study
area intersections for the background (2028) conditions.
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Table 4 — Background (2028) Trip Generation

aturda
eekday A eekday P

Developme Developme and e 5 5 ada Pea
and e e ea 0 P ea 0 P

ame De ptio O P

Enter | Exit |Total|Enter | Exit |Total|Enter | Exit |Total
retail space  |Shopping Center 820 | 6,000 SF 33 [ 35 | 68 35 | 32 | 67
. - i 0, -
Less: Pass-by trips (35% PM peak-hour, 12 | 12 22| a2 | 12 | 24
35% Saturday peak-hour)
9 The Bond Multi-Family Housing .
apartments . 221 250 units | 22 62 | 84 65 | 42 [107| 54 | 56 | 110
(MID-rise)
The Bond Development TOTAL (Net New) 22 | 62| 8| 8 | 65 |151| 77 | 76 | 153
restaurant | hgn-Turmover Sit- oo | o au0 | se | 13 |10 [ 23| 14 | o [23| 13 | 13 | 26
Down Restaurant
specialty retail |\ ety Store 814 | 3,041 | SF 11 |10 ]2t ] 12|10 22
center
10 Crowe Center medical-dentl
Of:ceca M Medical-Dental Office| 720 | 3502 | sSF | 9 | 2 |12 | 4 |10 24| 6 | 5 |12
Crowe Center Development TOTAL 22 12 | 34 29 29 | 58 30 28 | 58
1 Homewood g o hotel | Al Suites Hotel s11| 8 |9 28 |14 |42 | 20|26 | 46| 13| 10| 28
Suites rooms
12 The Leaming |, ore Day Care Center 565 | 10,000 | SF | 58 | 52 [120] 52 | 59 |12 11 | 6 | 17
Experience
13 Huntley apartments | Multi-Family Housing | oo | 000 | ynits | 22 | 75 [ 97 | 72 | 42 [ 114 97 | 97 | 104
Manor (low-rise)
14 Erard Auto |, o sales  |Automoblle Sales 1 g | sg663 | sk | so | 30 |110] 51 | 76 | 127 118 | 118 | 236
Sales (New)
15 Emerson jmulti-family |Multi-Family Housing | o5, | 955 | ynits | 13 | 45 | 58 | 45 | 26 | 70 | 50 | 50 | 100
Park housing (low-rise)
Total NET NEW Peak-Hour Trips 245 | 290 | 535 | 355 | 323 | 678 | 396 | 385 | 781
Source: ITE Trip Generation Manual, 10th Ed & ITE Trip Generation Handbook, 3rd Ed AM Peak Hour PM Peak Hour Sat Peak Hour

Assumes no AM trip generation (not open)

As shown in Table 4, the proposed background developments are projected to generate:

. 535 net new trips (245 entering trips, 290 exiting trips) in the background (2028) weekday morning peak-hour

. 678 net new trips (355 entering trips, 323 exiting trips) in the background (2028) weekday afternoon peak-hour

. 781 net new trips (396 entering trips, 385 exiting trips) in the background (2028) build Saturday midday peak-
hour

3.1.4  Trip Distribution and Traffic Assignment

Background development generated trips were assigned to the roadway network based on a methodology that
considers traffic volumes entering and exiting the study area via the perimeter intersections. Trip distribution was
calculated based on the total two-way trips to/from these perimeter intersections, with separate computations for each
peak-hour, based on the respective peak-hour’s two-way volumes. AECOM met with the City of Novi and the Road
Commission of Oakland County (RCOC) on August 14, 2018 and received acceptance from the City and RCOC on the
trip distribution methodology. Based on these two-way volumes at the perimeter intersections, perimeter trip distribution
percentages are depicted in Figure 5.

The traffic generated by the seven background developments was assigned to the roadway network based on the
determined trip distribution percentages. The total background development traffic that would be added to the roadway
network is shown in Figure 5. Traffic volumes for each of the seven individual developments are shown separately in
Figures 5A to 5G.

As shown in Figure 5, several turning movements in the study area will experience an increase in traffic due to trips
generated by background developments. Significant increases include:
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1. Westbound [-96 off-ramp left-turn at Novi Road
2.  Southbound Novi Road left-turn at Grand River Avenue
3. Westbound Grand River Avenue left-turn at Novi Road
4. Northbound Meadowbrook Road left-turn at Grand River Avenue

3.2 Background (2028) Conditions Capacity Analysis

A capacity analysis was conducted for the study area intersections under background (2028) traffic conditions. The
background (2028) analysis included two major changes to the study area roadway network. First, based on
conversations with the City, it was assumed that the new Bond Street (replacing Flint Street) would be constructed in
alignment with The Bond development in the southwest quadrant of Novi Road/Grand River Avenue. Second, it was
assumed that Crescent Boulevard would be extended to Grand River Avenue, opposite Bond Street, to the west of
Novi Road. It was also assumed that a new traffic signal would be installed at the new intersection of Grand River
Avenue with Bond Street/Crescent Boulevard. This signal would be located approximately 1,000 feet west of the Novi
Road/Grand River Avenue intersection. The existing Flint Street stub street that intersects with Grand River just west
of Novi Road would remain in place. Refer to Appendix C for the Bond Street and Crescent Boulevard draft plans.

The background traffic volumes at Novi Road/Grand River Avenue were adjusted, as it is assumed that future traffic
volumes would utilize the new Bond Street and Crescent Boulevard connections as “cut-thrus” to avoid congestion at
the Novi Road/Grand River Avenue signal. Four turning movements were reassigned, as described, and previously
approved by the City in the Flint Street Development Traffic Impact Study. The adjusted turning movements were as
follows:

Northbound left-turn movement (5% reduction in traffic, shifted to Bond Street)
Eastbound right-turn movement (10% reduction in traffic, shifted to Bond Street)
Eastbound left-turn movement (5% reduction in traffic, shifted to Crescent Boulevard)
Southbound right-turn movement (10% reduction in traffic, shifted to Crescent Boulevard)

N =

In addition, traffic counts were conducted at the two existing industrial driveways along the north side of Grand River
Avenue at the Comau and General Filters developments. Traffic that currently accesses these developments directly
from Grand River Avenue may utilize the new Crescent Boulevard connection (and Industrial Spur from Crescent
Boulevard) in the future. Therefore, in the background analysis, applicable traffic to and from the east was reassigned
to Crescent Boulevard and the Industrial Spur. Development traffic was reassigned based on existing turning
movements at these driveways. For traffic travelling to/from the east on Grand River Avenue, it was assumed that 40%
of this traffic was also to/from the north on Novi Road. Traffic assumed to be to/from the north on Novi Road was
reassigned to the Novi Road/Crescent Boulevard intersection via Crescent Boulevard directly, and would thus bypass
the Novi Road/Grand River Avenue intersection in the future.

The background (2028) conditions peak-hour intersection LOS results are shown in Table 5. The background (2028)

conditions peak-hour traffic volumes and movement-by-movement LOS results are depicted in Figure 6. Capacity
analysis reports from the Synchro® software for all intersections are included in Appendix B-3.
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Table 5 — Background (2028) Conditions Intersection LOS Results

Intersection

Novi Road and West Oaks Drive South
Novi Road and WB 1-96 Off-Ramp
Novi Road and EB 1-96 Off-Ramp

Novi Road and Crescent Boulevard
Novi Road and Grand River Avenue

Novi Road and Bond Street/Main Street

Novi Road and Trans X Road
(WB approach results shown)

Novi Road and US Post Office Driveway

Novi Road and Ten Mile Road

Grand River Avenue and Bond Street/
Crescent Boulevard*

Grand River Avenue and Sixth Gate (NB
approach results shown)

Grand River Avenue and Main Street/
Town Center Drive

Grand River Avenue and Meadowbrook
Road

Eleven Mile Road and Town Center
Drive

Main Street and Potomac

Crescent Boulevard and Industrial Spur
(EB approach results shown)

DRAFT

Traffic
Control

Signalized
Signalized
Signalized
Signalized
Signalized
Signalized

1-Way STOP

Signalized
Signalized

Signalized*
1-Way STOP
Signalized
Signalized
4-Way STOP
3-Way STOP
1-Way STOP

Weekday

AM  Weekday

Peak-Hour

Delay
(s/veh)

14.9
24.6
10.4
13.3
72.5
13.8

16.5

3.7
37.8

7.0
9.7
134
27.9

8.6
7.7
8.8
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PM Saturday Midday

Peak-Hour

Delay
(s/iveh)

30.8
224
141
313
72.7
15.1

215

5.2
54.2

11.0
20.2
25.3
69.2

154
8.2
9.2
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O
wn

m O >» O @WmO ® O O

O O

B
A
A

Peak-Hour
Delay
(s/veh)

43.4
28.7
22.4
34.6
88.3
12.6

24.8

4.3
36.6

8.0

16.1
235
42.0

11.3
8.6
8.8
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"
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A
A

*Analysis assumes new traffic signal added at the Grand River Avenue intersection with Bond Street and Crescent

Boulevard.

As shown in Table 5, the background (2028) peak-hour capacity analysis shows that the Novi Road/Grand River Avenue
intersection is projected to operate with a poor LOS during all three peak-hours. The intersection currently operates
poorly during all three peak-hours, and intersection delay times are projected to increase when compared to existing
conditions. In addition, the Grand River Avenue/Meadowbrook Road intersection is projected to operate poorly during

the weekday afternoon peak-hour.

As shown on Figure 6, several large turning movements are projected to operate poorly under background (2018)
conditions. Some of these movements are in addition to those occurring under existing conditions. These additional

poorly operating movements include:

. At Novi Road/Grand River Avenue, the eastbound thru movement and the westbound right-turn movement.

. At Novi Road/Ten Mile Road, the westbound thru movement.

o At Grand River Avenue/Meadowbrook Road, the northbound left-turn movement.
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4. Future (2028) Conditions

Section 4 contains an analysis of traffic conditions during the projected completion of all proposed developments (2028),
including traffic generated by the future developments listed in Figure 1. Future conditions can be compared to
background conditions to quantify the impact of the proposed developments.

4.1 Future Proposed Developments

The City of Novi is planning for the future development of eight different parcels within the study area network, in
addition to those identified as “background”. With input from City Planning staff on expected projects and through
discussions of potential land uses for vacant parcels, the future developments were assumed to include the following:

The Adell Center is proposed as a mixed-use development consisting of nine individual units. The development is
located on the property of the former Novi Expo Center site west of Novi Road, south of 1-96. The development is
expected to have one main access point from Crescent Boulevard. The expected land uses for the site include:

- 180-Room Hotel

- 130-Room Business Hotel

- iFLY Indoor Skydiving (10,000 square feet)

- Health/Fitness Club (20,000 square feet)

- Carvana (7,500 square feet)

- Quality Restaurant (7,163 square feet)

- High-Turnover Sit-Down Restaurant (7,000 square feet)
- Open Space, Undeveloped Unit

- Existing Water Tower

The developer of the Adell Center provided trip generation estimates for each of the above land uses which were used
as part of this study.

The potential office/retail space located at the southeast corner of Crescent Boulevard and Town Center Drive
(currently an unused parking lot) is anticipated to be developed into general office use. A potential building size of
19,000 square feet was assumed for this parcel based on comparing the ratio of building-to-lot size (square footage)
of similar general office buildings in Novi.

The Main Street NW parcel located on the east side of Novi Road, north of Main Street was assumed to be developed
with a 6,000 square foot high-turnover sit-down restaurant. The size of the restaurant was determined based on
comparing the ratio of building-to-lot size (square footage) of similar high-turnover sit-down restaurant in Novi.

The Main Street North parcel located on the north side of Main Street east of Novi Road was assumed to be a multi-
family residential development consisting of 206 units. The development proposes on-street parking along Main Street
and off-street parking north of the development. The development is assumed to have access to Main Street via a
private drive on the west side of the site, east of the existing credit union as well as access to Grand River Avenue via
Sixth Gate.

The Asian Village development is anticipated to be developed on the Anglin property on the north side of Grand River
Avenue, east of Town Center Drive. The development may have up to three access points: one onto Grand River
Avenue, one onto Town Center Drive and one along Eleven Mile Road. The potential land uses were based on publicly
available news articles from Crain’s Detroit on 5/13/18 and ChinaDaily.com on 5/25/18. The following assumptions were
used for the TIS analysis:

- 200 multi-family housing units

- 75,000 square foot shopping center (Lifestyle Center)
- 25,000 square foot food market

- 15,000 square feet of general office
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The Main Street Lofts development is a multi-family residential development with 224 units. The parcel is located on
the south side of Main Street, east of Novi Road. The development is proposed to have access points off of Main Street
and Trans X Road.

The City Park development is proposed for the vacant parcel of land located on the east side of Novi Road and south
side of Trans X Road. The park was assumed to be a public park and include a playground encompassing the 3.643
acres available. Access to the park was assume to be from Trans X Road.

The Mirage Theater and Retail development is located on the west side of Novi Road, north of Ten Mile Road. The
land uses within the development include 20,000 square feet of retail, restaurants, or office uses and a 773 seat movie
theater. The development was assumed to have two access points off of Novi Road.

4.2 Trip Generation

The proposed trip generation for the eight future developments is shown in Table 6. Traffic generated by the proposed
developments was used to measure the impact of the developments on the study area intersections for the future
(2028) conditions. Assumptions were made in cases where land use data was not available in the ITE Trip Generation
Manual or data was provided from a recent trip generation analysis.

Future (2028) Trip Generation Assumptions (with development name in parentheses):

o iFly (Adell Center) — Saturday trips based on the Kimberley-Horn report appendix.

. Carvana (Adell Center) — Saturday data not available, assume same trips as weekday PM peak-hour.

o All land uses (Asian Village) - Crain's Detroit, 5/13/18 article; and China Daily.com 5/25/18 article
http://www.ecns.cn/news/society/2018-05-25/detail-ifyugkxh5546517.shtml

. Multi-family housing (Mainstreet Lofts) - Trips based on data in the AECOM 09/13/17 memorandum to the City

. Playground (City Park) - Very small city park, ITE Trip Generation 10th Edition does not compute trips for a park
of this size. Nominal trips are assumed.

o Movie Theatre (Theatre & Retail) - Based on total number of seats

Pass-By Site Trips

As with The Bond background development, it is anticipated that future retail-oriented developments will capitalize on
the traffic volumes along Novi Road and Grand River Avenue by “capturing” customers passing by the location to/from
work or other destinations. While pass-by trips do not add new trips to the roadway network, they add turning
movements at the site driveway locations.

Based on the ITE pass-by trip data, it is estimated that approximately 10% to 40% of peak-hour trips for each of the
three peak-hours are pass-by trips for the retail-type land uses. Table 7 summarizes the pass-by trip percentages for
these applicable land uses.

Internal Site Trips
Some of the proposed developments will also attract internal trips. Internal trips are common between two or more trip

generators on the same site, and are common for a development with adjacent businesses like the restaurant and hotel
land uses in the Adell Center development. An internal trip occurs when a patron visits two or more land uses that can
be accessed from the same parking area (i.e. there is no need to enter the main roadway when going from land use to
land use).

For numerous land uses, the ITE Trip Generation Manual provides data for internal trips for selected peak-hours,
including many of the land uses in the present study. Some of the land uses for the Adell Center, Asian Village, and
the shopping center in the Mirage Theater and Retail development are of the types that involve internal trips. Based
on the ITE internal trip data, it is estimated that approximately 10% to 30% of peak-hour trips for these land uses are
internal trips. Table 7 summarizes the internal trip percentages for applicable land uses. For those land uses that show
internal trip percentages in Table 7, their respective trips shown in Table 6 include this reduction in total trips based on
their internal trip percentage.
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Table 6 — Future (2028) Trip Generation

DRAFT

Weekday AM

Weekday PM

SEWNGEW

Development | Development | Land Use Peak-Hour Trips | Peak-Hour Trips Peak-Hour Trips
# N Descrinti ITE Land Use
ame escription Exit | Total|Enter | Exit | Total |Enter| Exit | Total
Hotel Hotel 310 180 rooms| 50 35 85 50 48 98 65 51 116
B”:(')Teelss Business Hotel 312 | 130 [rooms| 21 | 30 [ 51 | 21 |17 | 38 | 25 | 27 | s2
I-Fly (indoor) 1\ na | 20000 | sSF | 4 | o | 4 | 24 | 22| 46 | 27 | 37 | 64
skydiving)
Health / Health / Fit Club | 492 | 20,000 SF 13 13 26 39 30 69 31 33 64
1 Adell Center  |Fitness Club|' ‘coh / Fitness tiu ,
Carvana (on-
line used car [none n/a 7,500 SF 6 6 12 6 6 12 6 6 12
dealer)
Quality .
Quality Restaurant 931 7,163 SF 4 1 5 34 16 50 40 28 68
Restaurant
Hi-Turnower \High-Turnover Sit- | 55 | 7009 | se | 4 | 2 | 5 | 38 | 23| 61 | 36 | 34 | 70
Restaurant [Down Restaurant
currently
’ General )
2 unused parking Office General Office 710 | 19,000 | SF 38 6 44 4 20 24 5 5 10
lot
3 Main Street N\W | Restaurant | 191 TUrmover Sit- | o551 6000 | s | 33 | 27 |60 | 36 | 23 | 59 | 34 | 33 | &7
Down Restaurant
4 Main Street Residential |MUIt-Family Housing | o1 | 506 | nits | 18 | 51 | 69 | 54 | 35 | 89 | 45 | 48 | o3
North (Mid-Rise)
Residential |MUIt-Family Housing | 551 | 500 | units | 18 | 50 | 68 | 52 | 34 | 86 | 44 | 47 | @
(Mid-Rise)
Lifestyle ]
Asian Village Conter | SNOPPING Center 820 | 75000 | SF | 88 | 46 |134| 74 | 84 | 158 [ 30 | 26 | 56
5 (mixed use)
Food Market|Supermarket 850 | 25,000 SF 49 33 82 | 113 | 109 222 92 89 181
Office General Office 710 15,000 SF 35 6 41 3 16 19 4 4 8
6 Mainstreet Lofts Multi-Family Housing | o5, | 554 | wnits | 19 | 56 | 75 | 50 | 37 | 96 | 49 | 52 | 101
(Mid-Rise)
7 City Park playground |Public Park 411 3.643 |acres 5 5 10 10 10 20
Theater & Retail|  Theater  |Movie Theater 5 | 773 | seats 22 |40 | 62 | 50| 20 | 70
8 (s.ee Mirage
Cinema Shopping .
Developmentinfo)| ~cerper . |SPOPPING Center 820 | 20,000 | SF 79 | 86 | 165 | 47 | 43 | 90
Total NET NEW Peak-Hour Trips 400 | 361 | 761 | 713 | 651 | 1364 | 640 | 593 | 1233
Source: ITE Trip Generation Manual, 10th Ed & ITE Trip Generation Handbook, 3rd Ed AM Peak Hour PM Peak Hour Sat Peak Hour

Assumes no AM trip gen (not open)
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Pass-By Trip Internal Trip
Percentages Percentages
Development # Development LandlU§e ITE Land Use Size |Units| AM
Name Description
Hotel Hotel 310 | 180 [rooms 10% | 10%
Bu:;rtl;ss Business Hotel 312 | 130 |rooms 10% | 10%
iFly (indoor| e n/a | 10,000 SF 15% | 15%
skydiving)
Health / .
) Health / Fitness Club | 492 | 20,000 | SF
1 Adell Center | Fitness Club
Carvana (on-
line used car [none n/fa | 7,500 | SF
dealer)
Quality .
Quality Restaurant | 931 | 7,163 | SF 40%| 30% 10% | 10%
Restaurant
Hi-Turnover [High-Turnover Sit- 932 | 7,000 | sk 20%| 30% 10% | 10%
Restaurant |Down Restaurant
2 currently unused | - General | ool Office 710 |19,000| SF
parking lot Office
3 Main Street | postaurant |HI9h-Turnover Sit-\ g4) [ 6000 | sk | 20%| 400%| 30%
NW Down Restaurant
Main Street . . |Multi-Family Housing .
4 North Residential (Mid-Rise) 221 | 206 |units
. . |Multi-Family Housing .
Residential (Mid-Rise) 221 | 200 |units
Lifestyle .
5 Asian Village Center Shopping Center 820 | 75,000 | SF | 10%| 30%] 20%| 15%| 20%| 30%
(mixed use)
Food Market|Supermarket 850 | 25,000 | SF | 10%| 30%]| 20%| 15%| 20%| 30%
Office  |General Office 710 | 15,000 | SF
Mainstreet Multi-Family Housing .
6 Lofts (Mid-Rise) 221 | 224 |units
7 City Park playground |Public Park 411 | 3.643 |acres
Theater & Theater |Movie Theater 445 | 773 |seats 10% | 10%
8 Retail
(Mirage Cinema Shopping
Development info) Center Shopping Center 820 120,000 SF 30%| 20% 10%| 10%

Source: ITE Trip Generation Manual, 10th Ed & ITE Trip Generation Handbook, 3rd Ed
Assumes pass-by trips for these land uses are not applicable.

Future development generated trips were assigned to the roadway network using the same distribution percentages
assumed for the background development trips. The traffic generated by the eight future developments was assigned
to the roadway network based on the determined trip distribution percentages. The total future development traffic that
would be added to the roadway network is shown in Figure 7. Traffic volumes for each of the eight individual
developments are shown separately in Figures 7A to 7H.
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As shown in Figure 7, several turning movements in the study area will experience an increase in traffic due to trips
generated by future developments. Significant increases include:

1. Westbound I-96 off-ramp left-turn movement at Novi Road
2.  Southbound Novi Road thru movement at Grand River Avenue
3. Northbound Novi Road thru movement at Grand River Avenue

4.4 Future (2028) Conditions Capacity Analysis

A capacity analysis was conducted for the study area intersections under future (2028) traffic conditions. The future
(2028) analysis did not include any additional changes to the roadway network, beyond the Bond Street and Crescent
Boulevard new ring road improvements that were introduced in the background (2028) analysis. The future analysis
did consider “cut-thru” traffic avoiding congestion at the Novi Road/Grand River Avenue signal.

The future (2028) conditions peak-hour intersection LOS results are shown in Table 8. The future (2028) conditions
peak-hour traffic volumes and movement-by-movement LOS results are depicted in Figure 8. Capacity analysis reports

from the Synchro® software for all intersections are included in Appendix B-4.

Table 8 — Future (2028) Conditions Intersection LOS Results

Intersection -Cr:roariftlrzl Weekday AM  Weekday PM  Saturday Midday
Peak-Hour Peak-Hour Peak-Hour
Delay Delay Delay
(s/iveh) LOS (s/iveh) LOS (s/veh) LOS
Novi Road and West Oaks Drive South Signalized 14.7 B 30.9 (03 44.6 D
Novi Road and WB 1-96 Off-Ramp Signalized 24.8 C 22.8 C 31.9 C
Novi Road and EB 1-96 Off-Ramp Signalized 104 B 14.8 B 25.9 C
Novi Road and Crescent Boulevard Signalized 16.6 B 35.6 D 40.7 D
Novi Road and Grand River Avenue Signalized 100.3 F 111.7 F 133.6 F
Novi Road and Bond Street/Main Street = Signalized 19.8 B 18.9 B 15.2 B
Novi Road and Trans X Road
(WB approach results shown) 1-Way STOP 18.2 C 27.5 D 27.0 D
Novi Road and US Post Office Driveway = Signalized 35 A 49 A 4.2 A
Novi Road and Ten Mile Road Signalized 39.8 D 69.0 E 40.9 D
Grand River Avenue and Bond Street/ Signalized* 98 A 16.7 B 13.4 B
Crescent Boulevard*
Grand River Avenue and Sixth Gate (NB 1-Way STOP 13.3 B 30.8 D 34.7 D
approach results shown)
Grand River Avgnue and Main Street/ Signalized 15.7 B 346 c 295 c
Town Center Drive
(Fi(r)a;réd River Avenue and Meadowbrook Signalized 28.6 c 83.2 = 479 D
Elr?\\//:n Mile Road and Town Center 4-Way STOP 91 A 173 C 118 B
Main Street and Potomac 3-Way STOP 7.9 A 8.5 A 9.0 A
Crescent Boulevard and Industrial Spur 1-Way STOP 92 A 9.9 A 96 A

(EB approach results shown)
*Analysis assumes new traffic signal added at the Grand River Avenue intersection with Bond Street and Crescent
Boulevard.

As shown in Table 8, the future (2028) peak-hour capacity analysis shows that the Novi Road/Grand River Avenue
intersection is projected to operate with a poor LOS F during all three peak-hours, as is the case with the existing and
background conditions. In addition, the Novi Road/Ten Mile Road and Grand River Avenue/Meadowbrook Road
intersections are projected to operate poorly during the weekday afternoon peak-hour. The Grand River
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Avenue/Meadowbrook Road intersection was already projected to operate poorly during the weekday afternoon peak-
hour under background conditions.

As shown on Figure 8, several large turning movements are projected to operate poorly under future (2028) conditions.
Some of these movements are in addition to those occurring under existing and background conditions. These
additional poorly operating movements include:

. At Novi Road/Crescent Boulevard, the eastbound left-turn movement.
. At Grand River Avenue/Crescent Boulevard, the southbound left-turn movement.

o At Novi Road/Grand River Avenue, the southbound thru and right-turn movements.

. At Novi Road/Ten Mile Road, the southbound thru and right-turn movements.
5. Potential Future Mitigation

Section 5 contains a discussion of potential mitigation options that could improve the operation of intersections and
traffic movements that are projected to operate poorly under future (2028) conditions after all study developments are
implemented. Varying levels of mitigation options were examined based on input from the City. The mitigation
recommendations were grouped into the following ‘categories’:

Signal timing adjustments

Traffic diversion via Taft Road and potential Fountain Walk Avenue connections
Roadway improvements within existing rights-of-way

Transit opportunities

el N

5.1 Signal Timing Adjustments

The potential mitigation solution that is least expensive, and least invasive, is to adjust signal timings at the study area
intersections. The signals in the study area currently operate on RCOC’s SCATS system. The SCATS system
produces traffic-responsive signal timings that adjust in real time based on the traffic volumes. The system provides
for coordinated timings between signals along the Novi Road and Grand River Avenue corridors. Since the signal
system already operates fully-actuated in real time, there is very little potential to improving signal operations based on
signal timings alone. However, an existing timing optimization analysis was conducted to review if signal timing
adjustments could improve operations. AECOM tested split adjustments at intersections with poorly operating traffic
movements. Some small improvements were achieved by using timing adjustments as a mitigation measure.

An analysis of signal timing adjustments for future conditions produced incremental improvements for a few large traffic
movements in the study area. These movements include:

. At Novi Road/Westbound 1-96 off-ramp, the westbound left-turn movement.
. At Novi Road/Crescent Boulevard, the eastbound left-turn movement.
. At Novi Road/Ten Mile Road, the eastbound and northbound left-turn movements.

The signal timing adjustment opportunities will be coordinated with the RCOC and considered for implementation, as
deemed necessary.

5.2 Taft Road/Fountain Walk Avenue Connection

A good portion of traffic utilizing the Novi Road and Grand River Avenue corridors is travelling to and from the West
Oaks and Twelve Oaks shopping centers on the north side of I-96. Similarly, it is assumed that a significant portion of
the traffic within the study area is traveling between the residential areas to the south and west of the study area to the
shopping districts and freeway interchange within the study area. Therefore, an alternative connection between the two
areas could be considered. The connection of Taft Road over the 1-96 expressway, and a subsequent connection of
Fountain Walk Avenue to Taft Road over the railroad (and up to Twelve Mile Road), as shown in the City’s Master Plan,
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could provide another point of access to these shopping centers and freeway interface from the residential areas of
Novi to the south and west. Refer to Figure 9 for a schematic concept drawing. These connections could ease the
traffic burden placed on Novi Road and Grand River Avenue in the Town Center vicinity, including specific traffic
movements such as the eastbound Grand River Avenue left-turn onto northbound Novi Road and the southbound Novi
Road right-turn onto westbound Grand River Avenue. Similarly, these connection roadways could ease the burden on
the eastbound Ten Mile Road left-turn onto northbound Novi Road, and the southbound Novi Road right-turn onto
westbound Ten Mile Road.

Connection of these roadways would incur a significant cost. However, these costs would be on par with purchasing
right-of-way along the Novi Road corridor that may be required to otherwise increase capacity of the corridor.

The future (2028) condition capacity analysis showed that three study area intersections are projected to operate over
capacity. A preliminary diversion analysis was conducted to determine what level of traffic would need to be diverted
away from the study area to allow these intersections to operate within capacity in the future. This iterative analysis
showed the following diversions would be required:

1. Novi Road/Grand River Avenue — 25% diversion required under AM, PM and Saturday peak periods
2. Novi Road/Ten Mile Road — 10% diversion required under the PM peak period
3. Grand River Avenue/Meadowbrook Road — 15% diversion required under the PM peak period

A more detailed analysis, such as an origin-destination study, would need to be conducted to determine the extent of
traffic in the study area travelling to/from the southwest portion of the city to the West Oaks and Twelve Oaks shopping
centers or 1-96/Novi Road interchange and would therefore be inclined to utilize the alternative Taft Road (and/or
subsequent Fountain Walk Avenue) connections. However, it would seem that a 25% diversion may be ambitious, and
that alternative mitigation measures should be examined as well.

5.3 Potential Roadway Improvements

Roadway improvements at key locations could provide the additional capacity to allow the study area intersections to
operate acceptably in the future. However, some improvements would incur large costs in acquiring additional right-
of-way. Based on the projected poorly operating intersections and traffic movements in the future, the following roadway
improvements should be considered.

Novi Road/Grand River Avenue — add dual left-turn lanes on all approaches, and a southbound right-turn lane.

This intersection operates over capacity during all three peak periods under existing conditions, and the addition of
traffic generated by future developments worsens this situation. The existing left-turn volumes at this intersection are
140 vehicle or higher during the peak-hours. The eastbound left-turn movement is currently 420 vehicles during the
weekday morning peak-hour. All four left-turn movements are projected to be more than 200 vehicles during at least
one peak-hour under future (2028) conditions.

In addition, the southbound right-turn movement is currently 300 vehicles during the Saturday midday peak-hour.
Despite this being the largest right-turn movement at the intersection, there is no southbound right-turn lane at this
intersection. The addition of a southbound right-turn lane, with overlapping right-turn green arrow operation, would
improve the operation of this intersection. Refer to Figure 10A for a concept map showing these improvements.

However, the recommended improvements at this intersection are restricted by limited right-of-way in all four quadrants
of this intersection. Purchase of the necessary right-of-way would be costly and invasive to existing businesses at this
intersection. Therefore, widening of this intersection does not appear to be feasible and, therefore, was not included
as part of the capacity analysis.

Novi Road/Ten Mile Road — add dual left-turn lanes on all approaches, and a southbound right-turn lane.

This intersection is projected to operate over capacity during the weekday afternoon peak-hour under future conditions.
The same capacity issues that occur at Novi Road/Grand River Avenue, also occur at this intersection but to a lesser
extent.
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Four-way dual left-turn lanes, plus a southbound right-turn lane would allow this intersection to operate acceptably
under future conditions. Unlike the Grand River Avenue intersection, this intersection appears to have sufficient right-
of-way to accommodate widening of the intersection, therefore these recommendations are included in the capacity
analysis. Refer to Figure 10B for a concept map showing these improvements.

The Ten Mile corridor from Napier Road to Haggerty Road is currently being reviewed under a separate study. If Ten
Mile Road were to be widened in the future, the intersection of Novi Road at Ten Mile Road could be enhanced with
suggested mitigation measures at the same time.

Grand River Avenue/Meadowbrook Road — add northbound dual left-turn lanes

Under future traffic conditions, the northbound Meadowbrook Road left-turn movement at Grand River Avenue is
projected to contain approximately 300 vehicles during the weekday afternoon and Saturday midday peak-hours. This
is an increase from approximately 180-190 vehicles under existing conditions. This projected increase is due to the
proposed developments near this intersection. Dual northbound left-turn lanes could allow this intersection to operate
acceptably under future conditions. This recommendation is included in the capacity analysis. Refer to Figure 10C for
a concept map showing these improvements.

Grand River Avenue/Main Street/Town Center Drive — add north/south right-turn green arrows to signal

The northbound and southbound right-turn movements at this intersection are both projected to have increased traffic
volumes due to proposed future developments in the area. The addition of right-turn green arrows would be a relatively
easy addition, as the north/south approaches already have exclusive right-turn lanes, and the right-turn green arrows
could operate as overlaps to the existing east/west Grand River Avenue left-turn phases. This recommendation is
included in the capacity analysis. Refer to Figure 10D for a concept map showing these improvements.

Grand River Avenue — widen to five lanes from Meadowbrook Road to Novi Road

The projected increase in development along Grand River Avenue between Main Street/Town Center Drive and
Meadowbrook Road would lend itself to a future roadway widening. Many of the parcels in this area are currently
undeveloped. Grand River Avenue currently has a variable cross-section ranging from three lanes to five lanes along
this stretch of roadway, including some extended right-turn bays or deceleration lanes. Therefore, the roadway
widening would not be extensive along a good portion of this section. There appears to be ample right-of-way to
accommodate this widening. The second eastbound Grand River Avenue thru lane could be constructed as a right-
turn lane at Meadowbrook Road, so no widening would be necessary to the east of Meadowbrook Road. This
recommendation is included in the capacity analysis. Refer to Figure 10D for a concept map showing these
improvements.

54 Transit Opportunities

Another option for potentially improving traffic operations within the area is to provide alternate ride-sharing
opportunities for motorists, which would in turn reduce the number of individual trips on the roadway network. Ride-
share opportunities could include services such as Uber, Lyft, autonomous shuttles, transit connectors, etc. The City
has expressed interest in exploring transit connector options between the shopping districts to the north and south of
the 1-96 freeway, as recommended in the 2016 Thoroughfare Master Plan. Additional transit connections could be
explored beyond the immediate study area to capture some repetitive and recurring trips between various locations
such as large residential populations, the Providence Park hospital or the Suburban Collection Showplace. In order to
assess the practicality of transit solutions, the City could consider conducting an origin-destination study to determine
where potential transit stop locations may fit and the volume of customers that may be expected to utilize the systems.
Ride-sharing and transit opportunity impacts were not included in the capacity analysis of this study.

5.5 Future (2028) Conditions Capacity Analysis (with Mitigation)

A capacity analysis was conducted for the study area intersections under future (2028) traffic conditions with
recommended roadway improvements in place. The capacity analysis included all of the roadway improvements listed
in the previous section, except for suggestions at the intersection of Novi Road and Grand River Avenue due to right-
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of-way limitations, and as directed by the City. The capacity analysis included timing changes to account for laneage
modifications included in the mitigation recommendations.

The future (2028) conditions (with mitigation) peak-hour intersection LOS results are shown in Table 9. The future
(2028) conditions (with mitigation) peak-hour traffic volumes and movement-by-movement LOS results are depicted in

Figure 11. Capacity analysis reports from the Synchro® software for all intersections are included in Appendix B-5.

Table 9 — Future (2028) Conditions (with Mitigation) Intersection LOS Results

Traffic

Intersection Control Weekday =AM Weekday PM Saturday Midday
Peak-Hour Peak-Hour Peak-Hour
Delay Delay Delay
(s/iveh) LOS (s/iveh) LOS (s/veh) LOS
Novi Road and West Oaks Drive South Signalized 14.6 B 30.7 (¢ 43.9 D
Novi Road and WB 1-96 Off-Ramp Signalized 25.4 C 23.3 C 29.9 C
Novi Road and EB 1-96 Off-Ramp Signalized 104 B 15.2 B 25.3 C
Novi Road and Crescent Boulevard Signalized 19.0 B 35.0 C 36.5 D
Novi Road and Grand River Avenue Signalized 95.8 F 95.0 F 103.5 F
Novi Road and Bond Street/Main Street = Signalized 19.7 B 19.0 B 15.2 B
Novi Road and Trans X Road
B ElEe e S ) 1-Way STOP 18.2 C 27.5 D 27.0 D
Novi Road and US Post Office Driveway = Signalized 35 A 4.9 A 4.1 A
Novi Road and Ten Mile Road Signalized 40.6 D 47.6 D 36.8 D
Grand River Avenue and Bond Street/ Signalized 99 A 15.9 B 13.8 B
Crescent Boulevard
Grand River Avenue and Sixth Gate (NB
approach results shown) 1-Way STOP 12.5 B 12.9 B 12.8 B
Grand River Avenue and Main Street/ Signalized 14.9 B 273 c 26.2 C
Town Center Drive
ggzrad River Avenue and Meadowbrook Signalized 31.7 c 44.9 D 36.0 D
Elrnia\\l/:n Mile Road and Town Center 4-Way STOP 91 A 17.3 c 11.8
Main Street and Potomac 3-Way STOP 7.9 A 8.5 A 9.0 A
Crescent Boulevard and Industrial Spur 1-Way STOP 92 A 99 A 96 A

(EB approach results shown)

As shown in Table 9, with roadway modifications (and corresponding signal timing adjustments) included in the future
conditions analysis, the Novi Road/Ten Mile Road and Grand River Avenue/Meadowbrook Road intersections are both
projected to operate with improved (and acceptable) intersection LOS during the weekday afternoon peak-hour.
However, the Novi Road/Grand River Avenue intersection is still projected to operate poorly during all three peak-hours.

As shown on Figure 11, many poorly operating turning movements are projected to operate with improved LOS, with
roadway improvements assumed to be in place. This is primarily true at the Novi Road/Ten Mile Road and Grand River
Avenue/Meadowbrook Road intersections.

0. Conclusions

The large Town Center area within the city of Novi is expected to experience additional development over the next ten
years. The study examined the traffic operations of the roadways during existing (2018) conditions, and with the
anticipated traffic impacts of 15 background and future developments in the horizon year of 2028. The analysis
concluded that the intersection of Novi Road and Grand River Avenue operates with an unacceptable LOS under
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existing conditions. Additionally, several other individual turning movements operate poorly within the study area under
existing conditions. Signal timing adjustments show incremental improvements; however, because of the existing
operation of RCOC'’s SCATS system, signal timing impacts are minimal.

The addition of background and future development traffic will impact the study area intersections and cause additional
intersections to operate below acceptable LOS, including Novi Road/Ten Mile Road and Grand River
Avenue/Meadowbrook Road. Several individual turning movements are projected to operate poorly under future (2028)
conditions as well.

The study offers varying levels of mitigation opportunities including signal timing adjustments, lane additions, roadway
connections over the I-96 expressway, and local transit services. The signal timing and lane adjustments were analyzed
as part of this study, as discussed in Section 5. The Taft Road/Fountain Walk Avenue connections and transit
opportunities were discussed qualitatively because additional investigation is required to determine the effectiveness
and feasibility of those solutions. Implementation of the mitigation measures as discussed in Section 5 could result in
improved intersection LOS to acceptable levels at all study intersections, except for the intersection of Novi Road and
Grand River Avenue where right-of-way is limited and other options should be considered.
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—a_ - STOP SIGN
—— - LANE MOVEMENT

<XXX-X> - PM-PEAK WEEKDAY TRAFFIC VOLUME & LOS
(XXX-X) - SATURDAY PEAK TRAFFIC VOLUME & LOS

A=COM

(F-304) <F-284> D-176— [ <7 4 j» MEADOWBROOKRD
(D-203) <D-223> E273~ | &} 2
(D-44) <C-47> D-903 [ @ 7 5 NOTE: SEVERAL LARGE TURNING MOVEMENTS ARE PROJECTED TO OPERATE POORLY UNDER FUTURE
o] RaS (2028) CONDITIONS. SOME OF THESE MOVEMENTS ARE IN ADDITION TO THOSE OCCURRING UNDER
BN EXCISTING AND BACKGROUND CONDITIONS. THESE ADDITIONAL POORLY OPERATING MOVEMENTS
ERYEERES INCLUDE:
NS *
g¢ ¥ @ AT NOVI ROAD/CRESCENT BOULEVARD, THE EASTBOUND LEFT-TURN MOVEMENT
g/ Fog *AT NOVI ROAD/GRAND RIVER AVENUE, THE SHOUTHBOUND THRU AND RIGHT-TURN MOVEMENTS
P 3[5 AT NOVI ROAD/TEN MILE ROAD, THE SOUTHBOUND THRU AND RIGHT-TURN MOVEMENTS
LEGEND NOVI RD / GRAND RIVER AVE AREA TRAFFIC IMPACT STUDY
- TRAFFIC SIGNAL XXX-X - AM-PEAK WEEKDAY TRAFFIC VOLUME & LOS
s FUTURE (2028) AM, PM AND SATURDAY FIGURE

PEAK-HOUR VOLUMES AND LEVELS OF SERVICE 8
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Twelve Mile Road

Legend

- Taft Road Extension

Fountain Walk
Avenue Extension

Novi Road

LEGEND NOVI RD / GRAND RIVER AVE AREA TRAFFIC IMPACT STUDY
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Add dual left-turn
lanes on each
approach and SB
right-turn lane.

.1l1t:|]m

aan

LEGEND NOVI RD / GRAND RIVER AVE AREA TRAFFIC IMPACT STUDY
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W

. Add dual left-turn
lanes on each
approach and SB
right-turn lane.

LEGEND

NOVI RD / GRAND RIVER AVE AREA TRAFFIC IMPACT STUDY

& | A=COM

NOVI ROAD/TEN MILE INTERSECTION MITIGATION CONCEPT

FIGURE

10B
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Add dual left-turn
lanes on northbound
approach. Potential
realignment on north
leg of intersection.

Meadowbrook Road

LEGEND NOVI RD / GRAND RIVER AVE AREA TRAFFIC IMPACT STUDY

-COM GRAND RIVER AVENUE/MEADOWBROOK ROAD FIGURE
INTERSECTION MITIGATION CONCEPT 10C
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Town Center Drive _, Widen Grand River Avenue to five-

lane cross section between Novi
Road and Meadowbrook Road.

=) Add north/south right-turn
green arrows to signal at Grand River
Avenue/Main Street/Town Center
Drive.

Meadowbrook Road

LEGEND NOVI RD / GRAND RIVER AVE AREA TRAFFIC IMPACT STUDY
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A=COM

-a - STOP SIGN
—— - LANE MOVEMENT

<XXX-X> - PM-PEAK WEEKDAY TRAFFIC VOLUME & LOS
(XXX-X) - SATURDAY PEAK TRAFFIC VOLUME & LOS

FUTURE (2028) AM, PM AND SATURDAY
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¢/ 3§ THIS IS PRIMARILY TRUE AT THE NOVI ROAD/TEN MILE ROAD AND GRAND RIVER
GRS AVENUE/MEADOWBROOK ROAD INTERSECTIONS.
LEGEND NOVI RD / GRAND RIVER AVE AREA TRAFFIC IMPACT STUDY
& - TRAFFIC SIGNAL XXX-X - AM-PEAK WEEKDAY TRAFFIC VOLUME & LOS

PEAK-HOUR VOLUMES AND LEVELS OF SERVICE (W/MITIGATION)

FIGURE

11
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Novi Road/Grand River Avenue Area Multi-
Development Traffic Impact Study DRAFT

APPENDIX A. Turning Movement Counts

Prepared for: City of Novi AECOM



AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546

Count Name: Novi Road @
West Oaks / Twelve Oaks Mall
Site Code:

Start Date: 03/15/2018

(616) 574-8500 Page No: 1
Turning Movement Data
West Oaks Dr Twelve Oaks Mall Rd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound

Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds ‘,'I:\gt% Left Thru  Right Peds ‘Ip"gt% Tlgttél
7:00 AM 2 0 18 0 20 8 1 0 0 9 16 77 13 0 106 0 128 2 0 130 265
7:15 AM 1 1 14 0 16 3 0 0 0 3 21 77 10 0 108 1 140 1 0 142 269
7:30 AM 2 0 17 0 19 0 0 1 0 1 5 99 16 0 120 1 171 1 0 173 313
7:45 AM 2 1 14 0 17 5 0 1 0 6 23 138 28 0 189 0 202 5 0 207 419
Hourly Total 7 2 63 0 72 16 1 2 0 19 65 391 67 0 523 2 641 9 0 652 1266
8:00 AM 2 0 27 0 29 5 1 1 0 7 15 91 13 0 119 1 163 2 0 166 321
8:15 AM 0 1 17 0 18 8 1 1 0 10 19 94 24 0 137 0 159 3 0 162 327
8:30 AM 1 0 20 0 21 13 0 0 0 13 20 109 24 0 153 0 147 4 0 151 338
8:45 AM 6 1 18 0 25 6 0 1 0 7 31 95 34 0 160 0 164 6 0 170 362
Hourly Total 9 2 82 0 93 32 2 3 0 37 85 389 95 0 569 1 633 15 0 649 1348

4% BREAK ** R _ _ R R _ R R R _ R R R R R R _ . R R
4:00 PM 16 7 108 0 131 105 16 7 0 128 97 137 57 0 291 4 192 7 0 203 753
4:15 PM 17 2 89 0 108 90 15 7 0 112 101 153 55 0 309 4 184 12 0 200 729
4:30 PM 18 8 87 0 113 96 17 8 0 121 108 163 50 0 321 2 195 12 0 209 764
4:45 PM 14 6 121 0 141 85 10 9 0 104 95 164 45 1 304 2 202 13 0 217 766
Hourly Total 65 23 405 0 493 376 58 31 0 465 401 617 207 1 1225 12 773 44 0 829 3012
5:00 PM 6 6 117 0 129 92 19 10 0 121 103 200 46 0 349 1 246 14 0 261 860
5:15PM 20 7 100 0 127 90 11 14 0 115 80 166 54 0 300 3 224 15 0 242 784
5:30 PM 15 8 86 0 109 90 14 9 0 113 77 154 55 0 286 5 240 9 0 254 762
5:45 PM 15 4 109 0 128 82 5 10 0 97 100 175 56 0 331 211 20 0 232 788
Hourly Total 56 25 412 0 493 354 49 43 0 446 360 695 211 0 1266 10 921 58 0 989 3194
Grand Total 137 52 962 0 1151 778 110 79 0 967 911 2092 580 1 3583 25 2968 126 0 3119 | 8820

Approach % 11.9 4.5 83.6 - - 80.5 11.4 8.2 - - 25.4 58.4 16.2 - 0.8 95.2 4.0 - - -

Total % 1.6 0.6 10.9 - 13.0 8.8 1.2 0.9 - 11.0 10.3 23.7 6.6 40.6 0.3 33.7 1.4 35.4 -
Lights 136 51 953 - 1140 774 108 78 - 960 904 2074 575 3553 25 2938 125 3088 | 8741
% Lights 99.3 98.1 99.1 - 99.0 99.5 98.2 98.7 - 99.3 99.2 99.1 99.1 99.2 | 100.0 99.0 99.2 99.0 99.1
Other Vehicles 1 1 9 - 11 4 2 1 - 7 7 18 5 30 0 30 1 - 31 79
{)feﬁ)lgllg; 07 19 09 - 10 | 05 18 13 - 07 | 08 09 09 08 | 00 10 08 - 10 | 09

Pedestrians - - - 0 - - - - 0 - - - - 1 - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - 100.0 - - - - - -




AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546

Count Name: Novi Road @
West Oaks / Twelve Oaks Mall
Site Code:

Start Date: 03/15/2018

(616) 574-8500 Page No: 2
Turning Movement Peak Hour Data (7:45 AM)
West Oaks Dr Twelve Oaks Mall Rd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds ‘,'I:\gt% Left Thru Right Peds .?‘g&l Tlgttél
7:45 AM 2 1 14 0 17 5 0 1 0 6 23 138 28 0 189 0 202 5 0 207 419
8:00 AM 2 0 27 0 29 5 1 1 0 7 15 91 13 0 119 1 163 2 0 166 321
8:15 AM 0 1 17 0 18 8 1 1 0 10 19 94 24 0 137 0 159 3 0 162 327
8:30 AM 1 0 20 0 21 13 0 0 0 13 20 109 24 0 153 0 147 4 0 151 338
Total 5 2 78 0 85 31 2 3 0 36 77 432 89 0 598 1 671 14 0 686 1405
Approach % 5.9 2.4 91.8 - - 86.1 5.6 8.3 - - 12.9 72.2 14.9 - 0.1 97.8 2.0 - - -
Total % 0.4 0.1 5.6 - 6.0 2.2 0.1 0.2 - 2.6 5.5 30.7 6.3 42.6 0.1 47.8 1.0 - 48.8 -
PHF 0.625 0.500 0.722 - 0.733 | 0.596 0.500 0.750 - 0.692 [ 0.837 0.783 0.795 0.791 [ 0.250 0.830 0.700 - 0.829 | 0.838
Lights 5 2 74 - 81 28 1 3 - 32 72 422 87 581 1 657 13 - 671 1365
% Lights 100.0 100.0 94.9 - 95.3 90.3 50.0 100.0 - 88.9 93.5 97.7 97.8 97.2 | 100.0 97.9 92.9 - 97.8 97.2
Other Vehicles 0 0 4 - 4 3 1 0 - 4 5 10 2 17 0 14 1 - 15 40
TR Other 00 00 51 - 47 | 97 500 00 - 111 | 65 23 22 28 | 00 21 71 - 22 | 28
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -




AECOM Corp Count Name: Novi Road @

3950 Sparks Drive SE West Oaks / Twelve Oaks Mall
] o ) Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 03/15/2018
(616) 574-8500 Page No: 3

Turning Movement Peak Hour Data (5:00 PM)

West Oaks Dr Twelve Oaks Mall Rd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .’?gt% Left Thru Right Peds ‘,'I:\gt% Left Thru Right Peds ‘Ip"gt% Tlgttél
5:00 PM 6 6 117 0 129 92 19 10 0 121 103 200 46 0 349 1 246 14 0 261 860
5:15 PM 20 7 100 0 127 90 11 14 0 115 80 166 54 0 300 3 224 15 0 242 784
5:30 PM 15 8 86 0 109 90 14 9 0 113 77 154 55 0 286 5 240 9 0 254 762
5:45 PM 15 4 109 0 128 82 5 10 0 97 100 175 56 0 331 1 211 20 0 232 788
Total 56 25 412 0 493 354 49 43 0 446 360 695 211 0 1266 10 921 58 0 989 | 3194
Approach % 11.4 5.1 83.6 - - 79.4 11.0 9.6 - - 28.4 54.9 16.7 - 1.0 93.1 5.9 - - -
Total % 1.8 0.8 12.9 - 15.4 11.1 1.5 1.3 - 14.0 11.3 21.8 6.6 - 39.6 0.3 28.8 1.8 - 31.0 -
PHF 0.700 0.781 0.880 - 0.955 | 0.962 0.645 0.768 - 0.921 | 0.874 0.869 0.942 - 0.907 | 0.500 0.936 0.725 - 0.947 | 0.928
Lights 56 25 411 - 492 353 49 43 - 445 360 695 211 - 1266 10 919 58 - 987 | 3190
% Lights 100.0 100.0 99.8 - 99.8 | 99.7 100.0 100.0 - 99.8 | 100.0 100.0 100.0 - 100.0 [ 100.0 99.8 100.0 - 99.8 | 99.9
Other Vehicles 0 0 1 - 1 1 0 0 - 1 0 0 0 - 0 0 2 0 - 2 4
:feﬁigreeé 0.0 0.0 0.2 - 0.2 0.3 0.0 0.0 - 0.2 0.0 0.0 0.0 - 0.0 0.0 0.2 0.0 - 0.2 0.1
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -




Count Name: Novi Rd @ West

AECOM Corp Oaks Drive / Twelve Oaks Mall
3950 Sparks Drive SE (Sat.)
) o . Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 03/24/2018
Turning Movement Data
West Oaks Dr Twelve Oaks Mall Rd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢5§'| Left Thru Right Peds "?gtpall Left Thru Right Peds ‘/I:\gtgfl Left Thru Right Peds .’Ili\ggl 1Jgttél
1:00 PM 20 39 182 2 241 174 29 5 0 208 178 184 126 0 488 4 225 19 2 248 1185
1:15 PM 17 24 145 1 186 150 42 10 0 202 182 228 133 0 543 2 258 24 0 284 1215
1:30 PM 28 34 173 0 235 177 32 13 0 222 173 171 140 0 484 10 238 26 0 274 1215
1:45 PM 28 35 143 0 206 171 36 15 0 222 158 173 142 0 473 4 244 17 0 265 1166
Hourly Total 93 132 643 3 868 672 139 43 0 854 691 756 541 0 1988 20 965 86 2 1071 | 4781
2:00 PM 35 27 186 0 248 159 36 6 0 201 176 198 115 0 489 4 255 14 0 273 1211
2:15PM 25 39 194 1 258 170 41 17 0 228 146 211 140 0 497 8 254 22 1 284 1267
2:30 PM 21 36 173 1 230 168 34 12 0 214 182 176 131 0 489 4 275 17 1 296 1229
2:45 PM 31 18 187 0 236 149 35 4 0 188 176 197 102 0 475 7 265 21 0 293 1192
Hourly Total 112 120 740 2 972 646 146 39 0 831 680 782 488 0 1950 23 1049 74 2 1146 | 4899
3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 205 252 1383 5 1840 | 1318 285 82 0 1685 | 1371 1538 1029 0 3938 43 2014 160 4 2217 | 9680
Approach % 11.1 13.7 75.2 - - 78.2 16.9 4.9 - - 34.8 39.1 26.1 - 1.9 90.8 7.2 - - -
Total % 2.1 2.6 14.3 - 19.0 13.6 2.9 0.8 - 17.4 14.2 15.9 10.6 40.7 0.4 20.8 1.7 22.9 -
Lights 204 252 1380 - 1836 | 1317 284 81 - 1682 | 1370 1529 1027 3926 43 2006 160 2209 | 9653
% Lights 99.5 100.0 99.8 - 99.8 99.9 99.6 98.8 - 99.8 99.9 99.4 99.8 99.7 | 100.0 99.6 100.0 99.6 99.7
Other Vehicles 1 0 3 - 4 1 1 1 - 3 1 9 2 12 0 8 0 - 8 27
{)feﬁ)lgllg; 05 00 02 - 02 | 01 04 12 - 02 | 01 06 02 03 | 00 04 00 - 04 | 03
Pedestrians - - - 5 - - - - 0 - - - - 0 - - - - 4 - -
% Pedestrians - - - 100.0 - - - - - - - - - - - - - 100.0 - -




Count Name: Novi Rd @ West

AECOM Corp Oaks Drive / Twelve Oaks Mall
3950 Sparks Drive SE (Sat.)
] o . Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 03/24/2018
(616) 574-8500 Page No: 2

Turning Movement Peak Hour Data (2:00 PM)

West Oaks Dr Twelve Oaks Mall Rd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢5§'| Left Thru Right Peds "?gtpall Left Thru  Right Peds ‘/I:\gtgfl Left Thru Right Peds .’Ili\ggl 1Jgttél
2:00 PM 35 27 186 0 248 159 36 6 0 201 176 198 115 0 489 4 255 14 0 273 | 1211
2:15PM 25 39 194 1 258 170 41 17 0 228 146 211 140 0 497 8 254 22 1 284 1267
2:30 PM 21 36 173 1 230 168 34 12 0 214 182 176 131 0 489 4 275 17 1 296 1229
2:45 PM 31 18 187 0 236 149 35 4 0 188 176 197 102 0 475 7 265 21 0 293 | 1192
Total 112 120 740 2 972 646 146 39 0 831 680 782 488 0 1950 23 1049 74 2 1146 | 4899
Approach % 11.5 12.3 76.1 - - 77.7 17.6 4.7 - - 34.9 40.1 25.0 - - 2.0 91.5 6.5 - - -
Total % 2.3 2.4 15.1 - 19.8 | 132 3.0 0.8 - 17.0 | 139 16.0 10.0 - 39.8 0.5 21.4 1.5 - 23.4 -
PHF 0.800 0.769 0.954 - 0.942 | 0.950 0.890 0.574 - 0.911 | 0.934 0.927 0.871 - 0.981 | 0.719 0.954 0.841 - 0.968 | 0.967
Lights 111 120 739 - 970 646 146 38 - 830 679 777 487 - 1943 23 1044 74 - 1141 | 4884
% Lights 99.1 100.0 99.9 - 99.8 | 100.0 100.0 974 - 99.9 | 99.9 994 9938 - 99.6 | 100.0 99.5 100.0 - 99.6 | 99.7
Other Vehicles 1 0 1 - 2 0 0 1 - 1 1 5 1 - 7 0 5 0 - 5 15
{)feﬁ)igllg; 0.9 0.0 0.1 - 0.2 0.0 0.0 2.6 - 0.1 0.1 0.6 0.2 - 0.4 0.0 0.5 0.0 - 0.4 0.3
Pedestrians - - - 2 - - - - 0 - - - - 0 - - - - 2 - -
% Pedestrians - - - 100.0 - - - - - - - - - - - - - 100.0 - -




AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546
(616) 574-8500

Turning Movement Data

Count Name: WB 1-96 Off-Ramp
@ Novi Rd
Site Code:
Start Date: 04/19/2018
Page No: 1

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds "'I:\gt%I Left Thru  Right Peds .?‘g&l Tlgttél
7:00 AM 0 0 0 0 0 133 6 47 0 186 0 50 0 0 50 0 153 29 0 182 418
7:15 AM 0 0 0 0 0 106 11 54 0 171 0 55 0 0 55 0 163 22 0 185 411
7:30 AM 0 0 0 0 0 118 12 61 1 191 0 73 0 0 73 0 162 29 0 191 455
7:45 AM 0 0 0 0 0 186 17 102 0 305 0 95 0 0 95 0 163 29 0 192 592
Hourly Total 0 0 0 0 0 543 46 264 1 853 0 273 0 0 273 0 641 109 0 750 1876
8:00 AM 0 0 0 0 0 129 4 63 0 196 0 80 0 0 80 0 171 31 0 202 478
8:15 AM 0 0 0 0 0 137 13 78 0 228 0 100 0 0 100 0 182 25 0 207 535
8:30 AM 0 0 0 0 0 122 22 95 0 239 0 101 0 0 101 0 173 28 0 201 541
8:45 AM 0 0 0 0 0 179 19 112 0 310 0 126 0 0 126 0 185 21 0 206 642
Hourly Total 0 0 0 0 0 567 58 348 0 973 0 407 0 0 407 0 711 105 0 816 2196
9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ok BREAK % R - _ R R _ R R R - R R R R R R - R R
Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 PM 0 0 0 0 0 105 73 74 0 252 0 250 0 0 250 0 311 104 0 415 917
4:15 PM 0 0 0 0 0 113 64 74 0 251 0 233 0 0 233 0 279 120 0 399 883
4:30 PM 0 0 0 0 0 118 76 79 0 273 0 256 0 0 256 0 269 83 0 352 881
4:45 PM 0 0 0 0 0 123 79 91 0 293 0 272 0 0 272 0 267 113 0 380 945
Hourly Total 0 0 0 0 0 459 292 318 0 1069 0 1011 0 0 1011 0 1126 420 0 1546 | 3626
5:00 PM 0 0 0 0 0 112 100 85 0 297 0 291 0 0 291 0 301 120 0 421 1009
5:15 PM 0 0 0 0 0 132 91 95 0 318 0 269 0 0 269 0 327 138 0 465 1052
5:30 PM 0 0 0 0 0 126 111 63 0 300 0 251 0 0 251 0 349 110 0 459 1010
5:45 PM 0 0 0 0 0 136 95 89 0 320 0 271 0 0 271 0 324 88 0 412 1003
Hourly Total 0 0 0 0 0 506 397 332 0 1235 0 1082 0 0 1082 0 1301 456 0 1757 | 4074
6:00 PM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Grand Total 0 0 0 0 0 2076 793 1262 1 4131 0 2773 0 0 2773 0 3779 1090 0 4869 | 11773
Approach % 0.0 0.0 0.0 - - 50.3 19.2 30.5 - - 0.0 100.0 0.0 - 0.0 77.6 22.4 - -
Total % 0.0 0.0 0.0 - 0.0 17.6 6.7 10.7 - 35.1 0.0 23.6 0.0 23.6 0.0 32.1 9.3 41.4 -
Lights 0 0 0 - 0 2001 785 1231 - 4017 0 2747 0 2747 0 3723 1078 4801 | 11565
% Lights - - - - - 96.4 99.0 97.5 - 97.2 - 99.1 - 99.1 - 98.5 98.9 98.6 98.2
Other Vehicles 0 0 0 - 0 75 8 31 - 114 0 26 0 26 0 56 12 68 208
Vb Other - - - - - | 36 10 25 - 28| - 0.9 - 09 | - 15 11 14 | 18
Pedestrians - - - 0 - - - - 1 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - 100.0 - - - - - - - - - -




AECOM Corp
3950 Sparks Drive SE

(616) 574-8500

Grand Rapids, Michigan, United States 49546

Turning Movement Peak Hour Data (8:00 AM)

Count Name: WB 1-96 Off-Ramp
@ Novi Rd

Site Code:

Start Date: 04/19/2018

Page No: 3

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time . p. ) App. . App. : App. Int.
Left Thru  Right Peds Total Left Thru  Right Peds Total Left Thru  Right Peds Total Left Thru  Right Peds Total | Total
8:00 AM 0 0 0 0 0 129 4 63 0 196 0 80 0 0 80 0 171 31 0 202 478
8:15 AM 0 0 0 0 0 137 13 78 0 228 0 100 0 0 100 0 182 25 0 207 535
8:30 AM 0 0 0 0 0 122 22 95 0 239 0 101 0 0 101 0 173 28 0 201 541
8:45 AM 0 0 0 0 0 179 19 112 0 310 0 126 0 0 126 0 185 21 0 206 642
Total 0 0 0 0 0 567 58 348 0 973 0 407 0 0 407 0 711 105 0 816 2196
Approach % 0.0 0.0 0.0 - - 58.3 6.0 35.8 - - 0.0 100.0 0.0 - 0.0 87.1 12.9 - - -
Total % 0.0 0.0 0.0 - 0.0 25.8 2.6 15.8 - 44.3 0.0 18.5 0.0 18.5 0.0 32.4 4.8 - 37.2 -
PHF 0.000 0.000 0.000 - 0.000 | 0.792 0.659 0.777 - 0.785 [ 0.000 0.808 0.000 0.808 [ 0.000 0.961 0.847 - 0.986 | 0.855
Lights 0 0 0 - 0 540 56 340 - 936 0 398 0 398 0 693 102 - 795 2129
% Lights - - - - - 95.2 96.6 97.7 - 96.2 - 97.8 - 97.8 - 97.5 97.1 - 97.4 96.9
Other Vehicles 0 0 0 - 0 27 2 8 - 37 0 9 0 9 0 18 3 - 21 67
TR Other - - - - - 48 34 23 - 38 - 2.2 - 22 - 25 29 - 26 | 31
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -
Turning Movement Peak Hour Data (5:00 PM)
Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds Tgtgl Left Thru  Right Peds ‘?gtgl Left Thru Right Peds ¢3t2| Left Thru Right Peds .’?‘g& ‘IJ(r)]ttéI
5:00 PM 0 0 0 0 112 100 85 0 297 0 291 0 0 291 0 301 120 0 421 1009
5:15PM 0 0 0 0 0 132 91 95 0 318 0 269 0 0 269 0 327 138 0 465 1052
5:30 PM 0 0 0 0 0 126 111 63 0 300 0 251 0 0 251 0 349 110 0 459 1010
5:45 PM 0 0 0 0 0 136 95 89 0 320 0 271 0 0 271 0 324 88 0 412 1003
Total 0 0 0 0 0 506 397 332 0 1235 0 1082 0 0 1082 0 1301 456 0 1757 | 4074
Approach % 0.0 0.0 0.0 - - 41.0 32.1 26.9 - 0.0 100.0 0.0 - 0.0 74.0 26.0 - - -
Total % 0.0 0.0 0.0 - 0.0 12.4 9.7 8.1 30.3 0.0 26.6 0.0 26.6 0.0 31.9 11.2 - 43.1 -
PHF 0.000 0.000 0.000 - 0.000 | 0.930 0.894 0.874 0.965 [ 0.000 0.930 0.000 0.930 [ 0.000 0.932 0.826 - 0.945 | 0.968
Lights 0 0 0 - 0 492 392 327 1211 0 1078 0 1078 0 1292 453 - 1745 | 4034
% Lights - - - - - 97.2 98.7 98.5 98.1 - 99.6 - 99.6 - 99.3 99.3 - 99.3 99.0
Other Vehicles 0 0 0 - 0 14 5 5 24 0 4 0 4 0 9 3 - 12 40
v Other - - - - - 28 13 15 19 - 04 - 04 - 07 07 - 07 | 10
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -




AECOM Corp
3950 Sparks Drive SE

(616) 574-8500

Grand Rapids, Michigan, United States 49546

Turning Movement Data

Count Name: WB 1-96 Off-Ramp
@ Novi Rd (Sat)
Site Code:

Start Date: 04/21/2018
Page No: 1

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds "'I:\gt%I Left Thru  Right Peds ‘Ip"gt% Tlgttél
1:00 PM 0 0 0 0 0 169 34 235 0 438 1 338 0 0 339 0 381 98 0 479 1256
1:15 PM 0 0 0 0 0 134 35 236 0 405 1 355 0 0 356 0 438 117 0 555 1316
1:30 PM 0 0 0 0 0 160 31 236 0 427 0 380 0 0 380 0 418 110 0 528 1335
1:45 PM 0 0 0 0 0 154 43 243 0 440 0 369 0 0 369 0 414 103 0 517 1326
Hourly Total 0 0 0 0 0 617 143 950 0 1710 2 1442 0 0 1444 0 1651 428 0 2079 | 5233
2:00 PM 0 0 0 0 0 146 38 227 0 411 0 384 0 0 384 0 434 119 0 553 1348
2:15PM 0 0 0 0 0 148 35 219 0 402 0 366 0 0 366 0 459 107 0 566 1334
2:30 PM 0 0 0 0 0 157 35 259 0 451 0 369 0 0 369 0 410 100 0 510 1330
2:45 PM 0 0 0 0 0 164 62 280 0 506 0 354 0 0 354 0 479 141 0 620 1480
Hourly Total 0 0 0 0 0 615 170 985 0 1770 0 1473 0 0 1473 0 1782 467 0 2249 | 5492
Grand Total 0 0 0 0 0 1232 313 1935 0 3480 2 2915 0 0 2917 0 3433 895 0 4328 | 10725
Approach % 0.0 0.0 0.0 - - 35.4 9.0 55.6 - - 0.1 99.9 0.0 - 0.0 79.3 20.7 - -
Total % 0.0 0.0 0.0 - 0.0 11.5 2.9 18.0 - 324 0.0 27.2 0.0 27.2 0.0 32.0 8.3 40.4 -
Lights 0 0 0 - 0 1223 313 1933 - 3469 2 2906 0 2908 0 3427 893 4320 | 10697
% Lights - - - - - 99.3 100.0 99.9 - 99.7 | 100.0 99.7 - 99.7 - 99.8 99.8 99.8 99.7
Other Vehicles 0 0 0 - 0 9 0 2 - 11 0 9 0 - 9 0 6 2 8 28
vk Other - - - - - 07 00 01 - 03 | 00 03 - 03 - 02 02 02 | 03
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -
Turning Movement Peak Hour Data (2:00 PM)
Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds Tc?’r%l Left Thru  Right Peds ‘I/igt%I Left Thru  Right Peds ¢gt% Left Thru  Right Peds ?gt% 'I'lgttél
2:00 PM 0 0 0 0 0 146 38 227 0 411 0 384 0 0 384 0 434 119 0 553 1348
2:15PM 0 0 0 0 0 148 35 219 0 402 0 366 0 0 366 0 459 107 0 566 1334
2:30 PM 0 0 0 0 0 157 35 259 0 451 0 369 0 0 369 0 410 100 0 510 1330
2:45 PM 0 0 0 0 0 164 62 280 0 506 0 354 0 0 354 0 479 141 0 620 1480
Total 0 0 0 0 0 615 170 985 0 1770 0 1473 0 0 1473 0 1782 467 0 2249 | 5492
Approach % 0.0 0.0 0.0 - - 34.7 9.6 55.6 - 0.0 100.0 0.0 - 0.0 79.2 20.8 - - -
Total % 0.0 0.0 0.0 - 0.0 11.2 3.1 17.9 32.2 0.0 26.8 0.0 26.8 0.0 32.4 8.5 - 41.0 -
PHF 0.000 0.000 0.000 - 0.000 | 0.938 0.685 0.879 0.875 [ 0.000 0.959 0.000 0.959 [ 0.000 0.930 0.828 - 0.907 | 0.928
Lights 0 0 0 - 0 610 170 985 1765 0 1471 0 1471 0 1780 465 - 2245 | 5481
% Lights - - - - - 99.2 100.0 100.0 99.7 - 99.9 - 99.9 - 99.9 99.6 - 99.8 99.8
Other Vehicles 0 0 0 - 0 5 0 0 5 0 2 0 - 2 0 2 2 - 4 11
VR Other - - - - - 08 00 00 03 - 01 - - 0.1 - 01 04 - 02 | 02
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians




AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546
(616) 574-8500

Turning Movement Data

Count Name: Novi Road @ 1-96
EB Off Ramp
Site Code:

Start Date: 03/15/2018
Page No: 1

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds ‘,'I:\gt% Left Thru  Right Peds ‘Ip"gt% Tlgttél
7:00 AM 17 0 33 0 50 0 0 0 0 0 0 84 200 0 284 0 162 0 0 162 496
7:15 AM 13 0 29 0 42 0 0 0 0 0 104 214 0 318 0 220 0 220 580
7:30 AM 13 0 48 0 61 0 0 0 0 0 0 95 187 0 282 0 269 0 0 269 612
7:45 AM 18 0 45 0 63 0 0 0 0 0 0 147 178 0 325 0 279 0 0 279 667
Hourly Total 61 0 155 0 216 0 0 0 0 0 0 430 779 0 1209 0 930 0 0 930 2355
8:00 AM 13 0 30 0 43 0 0 0 0 0 0 112 215 0 327 0 217 0 0 217 587
8:15 AM 19 0 43 0 62 0 0 0 0 0 0 138 227 0 365 0 195 0 0 195 622
8:30 AM 18 0 45 0 63 0 0 0 0 0 1 148 200 0 349 0 199 0 0 199 611
8:45 AM 27 0 46 0 73 0 0 0 0 0 0 106 171 0 277 0 241 0 0 241 591
Hourly Total 77 0 164 0 241 0 0 0 0 0 1 504 813 0 1318 0 852 0 0 852 2411
4% BREAK ** R _ _ R R _ R R R _ R R R R R R _ R R
4:00 PM 41 0 64 0 105 0 0 0 1 0 0 293 210 0 503 0 318 0 0 318 926
4:15 PM 56 0 68 0 124 0 0 0 0 0 0 287 209 0 496 0 299 0 0 299 919
4:30 PM 60 0 67 0 127 0 0 0 0 0 0 318 214 0 532 0 315 0 0 315 974
4:45 PM 56 0 92 0 148 0 0 0 0 0 0 288 142 0 430 0 305 0 0 305 883
Hourly Total 213 0 291 0 504 0 0 0 1 0 0 1186 775 0 1961 0 1237 0 0 1237 | 3702
5:00 PM 77 0 80 0 157 0 0 0 0 0 0 350 175 0 525 0 366 0 0 366 1048
5:15PM 65 0 83 0 148 0 0 0 0 0 0 268 136 0 404 0 341 0 0 341 893
5:30 PM 63 0 92 0 155 0 0 0 0 0 0 292 129 0 421 0 348 0 0 348 924
5:45 PM 66 0 67 0 133 0 0 0 0 0 0 303 142 0 445 0 382 0 0 382 960
Hourly Total 271 0 322 0 593 0 0 0 0 0 0 1213 582 0 1795 0 1437 0 0 1437 | 3825
6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 622 0 932 0 1554 0 0 0 1 0 1 3333 2949 0 6283 0 4456 0 0 4456 | 12293
Approach % 40.0 0.0 60.0 - - 0.0 0.0 0.0 - - 0.0 53.0 46.9 - 0.0 100.0 0.0 - -
Total % 5.1 0.0 7.6 - 12.6 0.0 0.0 0.0 - 0.0 0.0 27.1 24.0 51.1 0.0 36.2 0.0 36.2 -
Lights 616 0 914 - 1530 0 0 0 - 0 1 3286 2881 6168 0 4370 0 4370 | 12068
% Lights 99.0 - 98.1 - 98.5 - - - - - 100.0 98.6 97.7 98.2 - 98.1 - 98.1 98.2
Other Vehicles 6 0 18 - 24 0 0 0 - 0 0 47 68 115 0 86 0 86 225
vk Other 1.0 - 1.9 - 15 - - - - - 00 14 23 18 - 1.9 - 19 | 18
Pedestrians - - - 0 - - - - 1 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - 100.0 - - - - - - - - - -




AECOM Corp Count Name: Novi Road @ 1-96

3950 Sparks Drive SE EB Off Ramp
] o ) Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 03/15/2018
(616) 574-8500 Page No: 2

Turning Movement Peak Hour Data (7:30 AM)

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds "'I:\gt%I Left Thru Right Peds .?‘g&l Tlgttél
7:30 AM 13 0 48 0 61 0 0 0 0 0 0 95 187 0 282 0 269 0 0 269 612
7:45 AM 18 0 45 0 63 0 0 0 0 0 0 147 178 0 325 0 279 0 0 279 667
8:00 AM 13 0 30 0 43 0 0 0 0 0 0 112 215 0 327 0 217 0 0 217 587
8:15 AM 19 0 43 0 62 0 0 0 0 0 0 138 227 0 365 0 195 0 0 195 622
Total 63 0 166 0 229 0 0 0 0 0 0 492 807 0 1299 0 960 0 0 960 2488
Approach % 27.5 0.0 72.5 - - 0.0 0.0 0.0 - - 0.0 37.9 62.1 - - 0.0 100.0 0.0 - - -
Total % 2.5 0.0 6.7 - 9.2 0.0 0.0 0.0 - 0.0 0.0 19.8 32.4 - 52.2 0.0 38.6 0.0 - 38.6 -
PHF 0.829 0.000 0.865 - 0.909 | 0.000 0.000 0.000 - 0.000 [ 0.000 0.837 0.889 - 0.890 [ 0.000 0.860 0.000 - 0.860 [ 0.933
Lights 61 0 162 - 223 0 0 0 - 0 0 476 792 - 1268 0 930 0 - 930 2421
% Lights 96.8 - 97.6 - 97.4 - - - - - - 96.7 98.1 - 97.6 - 96.9 - - 96.9 97.3
Other Vehicles 2 0 4 - 6 0 0 0 - 0 0 16 15 - 31 0 30 0 - 30 67
TR Other 32 - 24 - 26 | - - - - - - 33 19 - 24 | - 31 - - 31 | 27
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - - -




AECOM Corp Count Name: Novi Road @ 1-96

3950 Sparks Drive SE EB Off Ramp
] o ) Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 03/15/2018
(616) 574-8500 Page No: 3

Turning Movement Peak Hour Data (5:00 PM)

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds "'I:\gt%I Left Thru Right Peds ‘Ip"gt% Tlgttél
5:00 PM 77 0 80 0 157 0 0 0 0 0 0 350 175 0 525 0 366 0 0 366 1048
5:15 PM 65 0 83 0 148 0 0 0 0 0 0 268 136 0 404 0 341 0 0 341 893
5:30 PM 63 0 92 0 155 0 0 0 0 0 0 292 129 0 421 0 348 0 0 348 924
5:45 PM 66 0 67 0 133 0 0 0 0 0 0 303 142 0 445 0 382 0 0 382 960
Total 271 0 322 0 593 0 0 0 0 0 0 1213 582 0 1795 0 1437 0 0 1437 | 3825
Approach % 45.7 0.0 54.3 - - 0.0 0.0 0.0 - - 0.0 67.6 32.4 - - 0.0 100.0 0.0 - - -
Total % 7.1 0.0 8.4 - 15.5 0.0 0.0 0.0 - 0.0 0.0 317 15.2 - 46.9 0.0 37.6 0.0 - 37.6 -
PHF 0.880 0.000 0.875 - 0.944 | 0.000 0.000 0.000 - 0.000 [ 0.000 0.866 0.831 - 0.855 [ 0.000 0.940 0.000 - 0.940 | 0.912
Lights 271 0 316 - 587 0 0 0 - 0 0 1211 578 - 1789 0 1424 0 - 1424 | 3800
% Lights 100.0 - 98.1 - 99.0 - - - - - - 99.8 99.3 - 99.7 - 99.1 - - 99.1 99.3
Other Vehicles 0 0 6 - 6 0 0 0 - 0 0 2 4 - 6 0 13 0 - 13 25
TR Other 0.0 - 19 - 10 - - - - - - 02 07 - 03 - 0.9 - - 09 | 07
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -




AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546

(616) 574-8500

Turning Movement Data

Count Name: Novi Rd @ 1-96
EB Off-ramp (Sat.)
Site Code:

Start Date: 03/24/2018
Page No: 1

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds "'I:\gt%I Left Thru  Right Peds .?‘g&l Tlgttél
1:00 PM 119 0 100 0 219 0 0 0 0 0 0 377 174 0 551 0 461 0 0 461 1231
1:15PM 108 0 88 0 196 0 0 0 0 0 360 198 0 558 0 398 0 398 1152
1:30 PM 112 0 103 0 215 0 0 0 0 0 0 359 195 0 554 0 480 0 0 480 1249
1:45 PM 110 0 88 0 198 0 0 0 0 0 0 351 198 0 549 0 430 0 0 430 1177
Hourly Total 449 0 379 0 828 0 0 0 0 0 0 1447 765 0 2212 0 1769 0 0 1769 | 4809
2:00 PM 116 0 81 0 197 0 0 0 0 0 0 367 183 0 550 0 450 0 0 450 1197
2:15PM 119 0 94 0 213 0 0 0 0 0 0 403 193 0 596 0 448 0 0 448 1257
2:30 PM 126 0 82 0 208 0 0 0 0 0 0 361 207 0 568 0 437 0 0 437 1213
2:45 PM 123 0 81 0 204 0 0 0 0 0 0 364 175 0 539 0 451 0 0 451 1194
Hourly Total 484 0 338 0 822 0 0 0 0 0 0 1495 758 0 2253 0 1786 0 0 1786 | 4861
3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
Grand Total 933 0 717 0 1650 0 0 0 0 0 0 2942 1524 0 4466 0 3555 0 0 3555 [ 9671
Approach % 56.5 0.0 43.5 - - 0.0 0.0 0.0 - - 0.0 65.9 34.1 - 0.0 100.0 0.0 - -
Total % 9.6 0.0 7.4 - 17.1 0.0 0.0 0.0 - 0.0 0.0 30.4 15.8 46.2 0.0 36.8 0.0 36.8 -
Lights 930 0 707 - 1637 0 0 0 - 0 0 2935 1514 4449 0 3544 0 3544 | 9630
% Lights 99.7 - 98.6 - 99.2 - - - - - - 99.8 99.3 99.6 - 99.7 - 99.7 99.6
Other Vehicles 3 0 10 - 13 0 0 0 - 0 0 7 10 17 0 11 0 11 41
TR Other 03 - 14 - 08 - - - - - - 02 07 0.4 - 03 - 03 | 04
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians




Turning Movement Peak Hour Data (1:30 PM)

AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546
(616) 574-8500

Count Name: Novi Rd @ 1-96

EB Off-ramp (Sat.)
Site Code:

Start Date: 03/24/2018

Page No: 2

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds "'I:\gt%I Left Thru Right Peds ‘Ip"gt% Tlgttél
1:30 PM 112 0 103 0 215 0 0 0 0 0 0 359 195 0 554 0 480 0 0 480 1249
1:45 PM 110 0 88 0 198 0 0 0 0 0 0 351 198 0 549 0 430 0 0 430 1177
2:00 PM 116 0 81 0 197 0 0 0 0 0 0 367 183 0 550 0 450 0 0 450 1197
2:15 PM 119 0 94 0 213 0 0 0 0 0 0 403 193 0 596 0 448 0 0 448 1257
Total 457 0 366 0 823 0 0 0 0 0 0 1480 769 0 2249 0 1808 0 0 1808 | 4880
Approach % 55.5 0.0 44.5 - - 0.0 0.0 0.0 - - 0.0 65.8 34.2 - 0.0 100.0 0.0 - -
Total % 9.4 0.0 7.5 - 16.9 0.0 0.0 0.0 - 0.0 0.0 30.3 15.8 46.1 0.0 37.0 0.0 37.0 -
PHF 0.960 0.000 0.888 - 0.957 | 0.000 0.000 0.000 - 0.000 [ 0.000 0.918 0.971 0.943 [ 0.000 0.942 0.000 0.942 | 0.971
Lights 455 0 361 - 816 0 0 0 - 0 0 1475 763 2238 0 1804 0 1804 | 4858
% Lights 99.6 - 98.6 - 99.1 - - - - - - 99.7 99.2 99.5 - 99.8 - 99.8 99.5
Other Vehicles 2 0 5 - 7 0 0 0 - 0 0 5 6 11 0 4 0 4 22
TR Other 04 - 14 - 0.9 - - - - - - 03 08 05 - 02 - 02 | 05
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians




AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546
(616) 574-8500

Turning Movement Data

Count Name: Novi Road @
Crescent Boulevard

Site Code:

Start Date: 03/15/2018
Page No: 1

Crescent Blvd Crescent Blvd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds ‘,'I:\gt% Left Thru  Right Peds ‘Ip"gt% Tlgttél
7:00 AM 2 0 1 0 3 1 0 9 0 10 1 269 1 0 271 29 175 1 0 205 489
7:15 AM 0 0 3 0 3 0 0 23 0 23 1 280 0 282 27 209 3 0 239 547
7:30 AM 2 0 2 0 4 0 0 12 0 12 2 286 2 0 290 39 277 4 0 320 626
7:45 AM 0 0 1 0 1 0 0 18 0 18 0 306 0 0 306 48 279 1 0 328 653
Hourly Total 4 0 7 0 11 1 0 62 0 63 4 1141 4 0 1149 [ 143 940 9 0 1092 | 2315
8:00 AM 5 0 2 0 7 2 1 21 0 24 0 282 7 0 289 48 192 6 0 246 566
8:15 AM 1 0 1 0 2 0 0 16 0 16 0 355 6 0 361 56 200 1 0 257 636
8:30 AM 0 0 0 0 0 1 1 18 0 20 0 330 2 0 332 52 185 0 0 237 589
8:45 AM 1 0 6 0 7 1 0 12 0 13 1 258 1 0 260 57 225 8 0 290 570
Hourly Total 7 0 9 0 16 4 2 67 0 73 1 1225 16 0 1242 | 213 802 15 0 1030 | 2361
4% BREAK ** R _ _ R R _ R R R _ R R R R R R _ . R R
4:00 PM 17 5 16 0 38 18 1 155 0 174 7 339 11 0 357 85 284 13 0 382 951
4:15 PM 4 4 9 0 17 11 2 108 0 121 7 381 14 0 402 86 264 14 0 364 904
4:30 PM 12 2 6 0 20 7 2 133 0 142 7 401 16 0 424 100 273 16 0 389 975
4:45 PM 19 4 12 0 35 11 0 100 0 111 10 327 19 0 356 88 266 26 0 380 882
Hourly Total 52 15 43 0 110 47 5 496 0 548 31 1448 60 0 1539 359 1087 69 0 1515 | 3712
5:00 PM 15 3 9 0 27 13 2 142 0 157 7 363 13 0 383 100 334 15 0 449 | 1016
5:15PM 20 16 0 39 11 6 119 0 136 14 286 18 0 318 96 307 18 0 421 914
5:30 PM 16 5 8 0 29 17 4 94 0 115 7 314 14 0 335 110 317 15 0 442 921
5:45 PM 24 3 5 0 32 7 3 124 0 134 7 307 15 0 329 113 320 15 0 448 943
Hourly Total 75 14 38 0 127 48 15 479 0 542 35 1270 60 0 1365 419 1278 63 0 1760 | 3794
Grand Total 138 29 97 0 264 100 22 1104 0 1226 71 5084 140 0 5295 | 1134 4107 156 0 5397 | 12182
Approach % 523 110 367 - - 8.2 1.8 90.0 - - 1.3 96.0 2.6 - 21.0 76.1 2.9 - - -
Total % 1.1 0.2 0.8 - 2.2 0.8 0.2 9.1 - 10.1 0.6 41.7 1.1 43.5 9.3 33.7 1.3 44.3 -
Lights 138 29 93 - 260 100 22 1097 - 1219 70 4966 137 5173 | 1129 4004 154 5287 | 11939
% Lights 100.0 100.0 959 - 98.5 | 100.0 100.0 99.4 - 99.4 | 986 977 979 97.7 | 99.6 975 987 98.0 | 98.0
Other Vehicles 0 0 4 - 4 0 0 7 - 7 1 118 3 122 5 103 2 110 243
{)feﬁ)igllg; 0.0 0.0 4.1 - 15 0.0 0.0 0.6 - 0.6 14 2.3 2.1 2.3 0.4 25 1.3 2.0 2.0
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -




AECOM Corp Count Name: Novi Road @

3950 Sparks Drive SE Crescent Boulevard
] o ) Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 03/15/2018
(616) 574-8500 Page No: 2

Turning Movement Peak Hour Data (7:30 AM)

Crescent Blvd Crescent Blvd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds "'I:\gt%I Left Thru Right Peds .?‘g&l Tlgttél
7:30 AM 2 0 2 0 4 0 0 12 0 12 2 286 2 0 290 39 277 4 0 320 626
7:45 AM 0 0 1 0 1 0 0 18 0 18 0 306 0 0 306 48 279 1 0 328 653
8:00 AM 5 0 2 0 7 2 1 21 0 24 0 282 7 0 289 48 192 6 0 246 566
8:15 AM 1 0 1 0 2 0 0 16 0 16 0 355 6 0 361 56 200 1 0 257 636
Total 8 0 6 0 14 2 1 67 0 70 2 1229 15 0 1246 | 191 948 12 0 1151 | 2481
Approach % 57.1 0.0 42.9 - - 2.9 1.4 95.7 - - 0.2 98.6 1.2 - - 16.6 82.4 1.0 - - -
Total % 0.3 0.0 0.2 - 0.6 0.1 0.0 2.7 - 2.8 0.1 49.5 0.6 - 50.2 7.7 38.2 0.5 - 46.4 -
PHF 0.400 0.000 0.750 - 0.500 | 0.250 0.250 0.798 - 0.729 | 0.250 0.865 0.536 - 0.863 | 0.853 0.849 0.500 - 0.877 | 0.950
Lights 8 0 6 - 14 2 1 66 - 69 2 1197 13 - 1212 188 917 12 - 1117 | 2412
% Lights 100.0 - 100.0 - 100.0 | 100.0 100.0 98.5 - 98.6 | 100.0 97.4 86.7 - 97.3 | 984 96.7 100.0 - 97.0 | 97.2
Other Vehicles 0 0 0 - 0 0 0 1 - 1 0 32 2 - 34 3 31 0 - 34 69
:feﬁigreeé 0.0 - 0.0 - 0.0 0.0 0.0 15 - 14 0.0 2.6 13.3 - 2.7 1.6 3.3 0.0 - 3.0 2.8
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - - -




Turning Movement Peak Hour Data (5:00 PM)

AECOM Corp

3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546

(616) 574-8500

Count Name: Novi Road @
Crescent Boulevard

Site Code:

Start Date: 03/15/2018
Page No: 3

Crescent Blvd Crescent Blvd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .’?gt% Left Thru Right Peds ‘,'I:\gt% Left Thru Right Peds ‘Ip"gt% Tlgttél
5:00 PM 15 3 9 0 27 13 2 142 0 157 7 363 13 0 383 100 334 15 0 449 1016
5:15 PM 20 3 16 0 39 11 6 119 0 136 14 286 18 0 318 96 307 18 0 421 914
5:30 PM 16 5 8 0 29 17 4 94 0 115 7 314 14 0 335 110 317 15 0 442 921
5:45 PM 24 3 5 0 32 7 3 124 0 134 7 307 15 0 329 113 320 15 0 448 943
Total 75 14 38 0 127 48 15 479 0 542 35 1270 60 0 1365 [ 419 1278 63 0 1760 | 3794
Approach % 59.1 11.0 29.9 - - 8.9 2.8 88.4 - - 2.6 93.0 4.4 - 23.8 726 3.6 - - -
Total % 2.0 0.4 1.0 - 3.3 1.3 0.4 12.6 - 14.3 0.9 33.5 1.6 36.0 11.0 33.7 1.7 46.4 -
PHF 0.781 0.700 0.594 - 0.814 | 0.706 0.625 0.843 - 0.863 | 0.625 0.875 0.833 0.891 | 0.927 0.957 0.875 0.980 | 0.934
Lights 75 14 38 - 127 48 15 477 - 540 35 1262 60 1357 419 1256 63 1738 | 3762
% Lights 100.0 100.0 100.0 - 100.0 | 100.0 100.0 99.6 - 99.6 | 100.0 99.4 100.0 99.4 | 100.0 98.3 100.0 98.8 | 99.2
Other Vehicles 0 0 0 - 0 0 0 2 - 2 0 8 0 8 0 22 0 22 32
:feﬁigreeé 0.0 0.0 0.0 - 0.0 0.0 0.0 0.4 - 0.4 0.0 0.6 0.0 0.6 0.0 1.7 0.0 1.3 0.8
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - -




AECOM Corp
3950 Sparks Drive SE

(616) 574-8500

Grand Rapids, Michigan, United States 49546

Turning Movement Data

Count Name: Novi Rd @
Crescent Blvd (Sat)

Site Code:

Start Date: 04/21/2018
Page No: 1

Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds 'Iégt’; Left Thru  Right Peds .IAE& Left Thru  Right Peds "'I:\gt%I Left Thru  Right Peds .?‘g&l Tlgttél
1:00 PM 32 4 13 0 49 19 4 143 0 166 11 325 24 0 360 165 272 20 0 457 1032
1:15PM 34 14 12 0 60 20 3 126 0 149 13 315 28 0 356 155 285 30 0 470 1035
1:30 PM 23 7 16 0 46 29 4 138 0 171 9 350 26 0 385 171 315 24 2 510 1112
1:45 PM 30 3 13 0 46 21 2 132 0 155 12 307 23 0 342 158 298 19 0 475 1018
Hourly Total 119 28 54 0 201 89 13 539 0 641 45 1297 101 0 1443 649 1170 93 2 1912 | 4197
2:00 PM 30 4 12 0 46 9 2 145 0 156 16 355 29 0 400 116 289 27 0 432 1034
2:15PM 31 13 14 0 58 16 2 154 0 172 10 348 20 0 378 171 285 28 0 484 1092
2:30 PM 25 2 15 0 42 24 1 138 0 163 8 356 18 0 382 154 286 23 0 463 1050
2:45 PM 23 8 15 0 46 22 4 131 0 157 377 18 0 399 156 315 25 0 496 1098
Hourly Total 109 27 56 0 192 71 9 568 0 648 38 1436 85 0 1559 597 1175 103 0 1875 | 4274
Grand Total 228 55 110 0 393 160 22 1107 0 1289 83 2733 186 0 3002 | 1246 2345 196 2 3787 | 8471
Approach % 58.0 14.0 28.0 - - 12.4 1.7 85.9 - - 2.8 91.0 6.2 - - 32.9 61.9 5.2 - - -
Total % 2.7 0.6 1.3 - 4.6 1.9 0.3 13.1 - 15.2 1.0 32.3 2.2 35.4 14.7 27.7 2.3 44.7 -
Lights 227 55 110 - 392 160 22 1104 - 1286 83 2714 185 2982 | 1241 2338 195 3774 | 8434
% Lights 99.6 100.0 100.0 - 99.7 | 100.0 100.0 99.7 - 99.8 | 100.0 99.3 99.5 99.3 99.6 99.7 99.5 99.7 99.6
Other Vehicles 1 0 0 - 1 0 0 3 - 3 0 19 1 - 20 5 7 1 13 37
{’j"eﬁgl‘:; 0.4 0.0 0.0 - 0.3 0.0 0.0 0.3 - 0.2 0.0 0.7 0.5 0.7 0.4 0.3 0.5 0.3 0.4
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 2 - -
% Pedestrians - - - - - - - - - - - - - - - - - 100.0 - -
Turning Movement Peak Hour Data (2:00 PM)
Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢&’;I Left Thru  Right Peds ‘?gtg{l Left Thru Right Peds ?&% Left Thru Right Peds ."Ii‘gt’;'l 1Jgttél
2:00 PM 30 4 12 0 46 9 2 145 0 156 16 355 29 0 400 116 289 27 0 432 1034
2:15PM 31 13 14 0 58 16 2 154 0 172 10 348 20 0 378 171 285 28 0 484 1092
2:30 PM 25 2 15 0 42 24 1 138 0 163 8 356 18 0 382 154 286 23 0 463 1050
2:45 PM 23 8 15 0 46 22 4 131 0 157 4 377 18 0 399 156 315 25 0 496 1098
Total 109 27 56 0 192 71 9 568 0 648 38 1436 85 0 1559 597 1175 103 0 1875 | 4274
Approach % 56.8 14.1 29.2 - - 11.0 1.4 87.7 - 2.4 92.1 5.5 - - 31.8 62.7 5.5 - - -
Total % 2.6 0.6 1.3 - 4.5 1.7 0.2 13.3 15.2 0.9 33.6 2.0 36.5 14.0 27.5 2.4 - 43.9 -
PHF 0.879 0.519 0.933 - 0.828 | 0.740 0.563 0.922 0.942 [ 0.594 0.952 0.733 0.974 [ 0.873 0.933 0.920 - 0.945 [ 0.973
Lights 109 27 56 - 192 71 9 565 645 38 1424 85 1547 596 1172 103 - 1871 | 4255
% Lights 100.0 100.0 100.0 - 100.0 [ 100.0 100.0 99.5 99.5 | 100.0 99.2 100.0 99.2 99.8 99.7 100.0 - 99.8 99.6
Other Vehicles 0 0 0 - 0 0 0 3 3 0 12 0 - 12 1 3 0 - 4 19
ff’eﬁ’l‘cﬁ‘g; 00 00 00 - 00 | 00 00 05 05 | 00 08 00 08 | 02 03 00 - 02 | 04
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians




AECOM Corp
3950 Sparks Drive SE

Count Name: Novi Rd @ Grand
River Ave (Sat)

Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 04/21/2018
(616) 574-8500 Page No: 1

Turning Movement Data
Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds 'Iégt’; Left Thru  Right Peds .IAE& Left Thru  Right Peds "'I:\gt%I Left Thru  Right Peds .?‘g&l Tlgttél
1:00 PM 71 73 28 0 172 45 96 94 0 235 37 219 22 0 278 70 177 57 0 304 989
1:15 PM 59 82 19 0 160 40 98 86 0 224 15 192 18 0 225 79 169 62 0 310 919
1:30 PM 74 80 14 0 168 32 107 106 0 245 24 207 19 0 250 76 205 63 0 344 1007
1:45 PM 54 71 16 0 141 47 112 106 0 265 23 196 25 0 244 79 177 74 0 330 980
Hourly Total 258 306 77 0 641 164 413 392 0 969 99 814 84 0 997 304 728 256 0 1288 | 3895
2:00 PM 72 78 13 0 163 45 123 119 0 287 21 177 14 0 212 47 146 73 0 266 928
2:15PM 78 87 19 0 184 32 133 100 0 265 23 207 19 0 249 58 172 102 0 332 1030
2:30 PM 84 105 14 0 203 41 121 106 0 268 21 154 14 0 189 67 165 70 0 302 962
2:45 PM 114 133 12 0 259 39 110 97 0 246 25 181 26 0 232 60 171 68 0 299 1036
Hourly Total 348 403 58 0 809 157 487 422 0 1066 90 719 73 0 882 232 654 313 0 1199 | 3956
3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 606 709 135 0 1450 321 900 814 0 2035 189 1533 157 0 1879 536 1382 569 0 2487 | 7851
Approach % 41.8 48.9 9.3 - - 15.8 44.2 40.0 - - 10.1 81.6 8.4 - 21.6 55.6 22.9 - -
Total % 7.7 9.0 1.7 - 18.5 4.1 11.5 10.4 - 25.9 2.4 19.5 2.0 23.9 6.8 17.6 7.2 31.7 -
Lights 604 701 134 - 1439 321 895 810 - 2026 188 1523 157 1868 535 1375 565 2475 | 7808
% Lights 99.7 98.9 99.3 - 99.2 | 100.0 994 99.5 - 99.6 99.5 99.3 100.0 99.4 99.8 99.5 99.3 99.5 99.5
Other Vehicles 2 8 1 - 11 0 5 4 - 9 1 10 0 - 11 1 7 4 - 12 43
TR Other 03 11 07 - 08 | 00 06 05 - 04 | 05 07 00 - 06 | 02 05 07 - 05 | 05
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - - -
Turning Movement Peak Hour Data (2:00 PM)
Eastbound Approach Westbound Approach Northbound Approach Southbound Approach
Eastbound Westbound Northbound Southbound
sarttime 1 ok Thr Right Peds FEP. | Let Thru Right Peds £PP | Left Thu Right Peds £6P | Let Thu Right Peds £PP | It
2:00 PM 72 78 13 0 163 45 123 119 0 287 21 177 14 0 212 47 146 73 0 266 928
2:15PM 78 87 19 0 184 32 133 100 0 265 23 207 19 0 249 58 172 102 0 332 1030
2:30 PM 84 105 14 0 203 41 121 106 0 268 21 154 14 0 189 67 165 70 0 302 962
2:45 PM 114 133 12 0 259 39 110 97 0 246 25 181 26 0 232 60 171 68 0 299 1036
Total 348 403 58 0 809 157 487 422 0 1066 90 719 73 0 882 232 654 313 0 1199 | 3956
Approach % 43.0 49.8 7.2 - - 14.7 45.7 39.6 - - 10.2 81.5 8.3 - - 19.3 54.5 26.1 - - -
Total % 8.8 10.2 15 - 20.4 4.0 12.3 10.7 26.9 2.3 18.2 1.8 22.3 5.9 16.5 7.9 - 30.3 -
PHF 0.763 0.758 0.763 - 0.781 | 0.872 0.915 0.887 0.929 [ 0.900 0.868 0.702 0.886 | 0.866 0.951 0.767 - 0.903 | 0.955
Lights 348 401 57 - 806 157 484 419 1060 89 713 73 875 231 650 312 - 1193 | 3934
% Lights 100.0 99.5 98.3 - 99.6 | 100.0 99.4 99.3 99.4 98.9 99.2 100.0 99.2 99.6 99.4 99.7 - 99.5 99.4
Other Vehicles 0 2 1 - 3 0 3 3 - 6 1 6 0 - 7 1 4 1 - 6 22
\Ufegg?gg 0.0 0.5 17 - 0.4 0.0 0.6 0.7 - 0.6 11 0.8 0.0 - 0.8 0.4 0.6 0.3 - 0.5 0.6
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - - -




AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Novi Rd- Main St 1-3 PM Weekend Count
Site Code : 00000000

Start Date : 3/24/2018

Page No :1

Groups Printed- Cars - Trucks - Peds

NOVI MAIN NOVI MAIN
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | s roa | Right | Thru | Left [ Peds | aprew | Right | Thru| Left | Peds [ ap rom | int Total |
01:00PM| 11 192 22 0 225 | 15 4 18 0 37| 30 245 6 0 281 9 1 18 0 28 571
01:15 PM 5 204 13 0 222 9 0 11 0 20| 24 222 17 0 263| 11 1 10 0 22| 527
01:30 PM 4 202 17 0 223 | 13 0 15 0 28| 19 241 9 0 269 7 0 11 0 18 538
01:45 PM 5 207 20 1 233] 11 1 10 0 22| 24 204 6 0 234 4 1 10 0 15| 504
Total| 25 805 72 1 903 | 48 5 54 0 107 97 912 38 0 1047) 31 3 49 0 83| 2140
02:00 PM 5 200 16 0 221 | 13 0 10 0 23| 17 198 10 0 225 7 1 11 0 19 488
02:15 PM 2 194 14 3 213 7 0 15 0 22| 14 211 7 0 232 11 0 13 0 24 491
02:30 PM 5 205 13 0 223 4 2 14 0 201 19 204 13 0 236 | 10 1 10 0 21 500
02:45 PM 6 225 14 0 245 10 0 13 0 23| 12 198 8 2 220 12 4 9 1 26 514
Total | 18 824 57 3 902 34 2 52 0 88| 62 811 38 2 913| 40 6 43 1 90 | 1993
Grand Total | 43 1629 129 4 1805| 82 7 106 0 195|159 1723 76 2 1960| 71 9 92 1 173 4133
Apprch% | 2.4 902 7.1 0.2 421 3.6 544 0 8.1 879 39 0.1 41 5.2 532 0.6
Total % 1 394 31 0.1 437 2 02 26 0 47| 3.8 417 1.8 0 474 17 02 2.2 0 4.2
Cars| 43 1628 129 4 1804, 80 7 106 0 193 | 159 1716 76 2 1953| 71 9 92 1 173 | 4123
% Cars | 100 999 100 100 99.9|976 100 100 0 99100 996 100 100 99.6|100 100 100 100 100, 99.8
Trucks 0 0 0 0 0 2 0 0 0 2 0 2 0 0 2 0 0 0 0 0 4
% Trucks 0 0 0 0 0| 24 0 0 0 1 0 01 0 0 0.1 0 0 0 0 0 0.1
Peds 0 1 0 0 1 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 6
% Peds 0 01 0 0 0.1 0 0 0 0 0 0 03 0 0 0.3 0 0 0 0 0 0.1
File Name : Novi Rd- Main St 1-3 PM Weekend Count
Site Code : 00000000
Start Date : 3/24/2018
Page No :2
NOVI MAIN NOVI MAIN
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | am row | Right | Thru | Left [ Peds | aprew| Right | Thru| Left | Peds | ap row | int Total |
Peak Hour Analysis From 01:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM
01:00 PM 11 192 22 0 225 15 4 18 0 37 30 245 6 0 281 9 1 18 0 28 571
01:15 PM 5 204 13 0 222 9 0 11 0 20| 24 222 17 0 263 11 1 10 0 22 527
01:30 PM 4 202 17 0 223 | 13 0 15 0 28| 19 241 9 0 269 7 0 11 0 18 538
01:45 PM 5 207 20 1 233 11 1 10 0 22| 24 204 6 0 234 4 1 10 0 15 504
Total Volume | 25 805 72 1 903 | 48 5 54 0 107 | 97 912 38 0 1047| 31 3 49 0 83| 2140
% App. Total | 2.8 89.1 8 0.1 449 4.7 505 0 9.3 871 3.6 0 373 3.6 59 0
PHF | .568 .972 818 .250 .969|.800 .313 .750 .000 .723|.808 .931 .559 .000 .931|.705 .750 .681 .000 .741| .937
Cars| 25 804 72 1 902| 47 5 54 0O 106| 97 907 38 0 1042| 31 3 49 0 83| 2133
% Cars | 100 999 100 100 99.9|979 100 100 0 99.1| 100 995 100 0 995|100 100 100 0 100| 99.7
Trucks 0 0 0 0 0 1 0 0 0 1 0 2 0 0 2 0 0 0 0 0 3
% Trucks 0 0 0 0 0| 21 0 0 0 0.9 0 0.2 0 0 0.2 0 0 0 0 0 0.1
Peds 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 4
% Peds 0 0.1 0 0 0.1 0 0 0 0 0 0 03 0 0 0.3 0 0 0 0 0 0.2




AECOM

27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Novi Rd- Trans X 7-9 AM
Site Code : 00000000

Start Date : 3/1/2018

Page No :1

Groups Printed- Cars - Trucks - Peds

NOVI TRANS X NOVI TRANS X
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | s roa | Right | Thru | Left [ Peds | aprew | Right | Thru| Left | Peds [ ap rom | int Total |
07:00 AM 0 133 4 1 138 0 0 2 0 2 4 177 0 0 181 0 0 0 0 0 321
07:15 AM 0 145 6 0 151 2 0 1 0 3 4 214 0 0 218 0 0 0 0 0| 372
07:30 AM 0 159 2 0 161 0 0 2 0 2 2 189 0 0 191 0 0 0 0 0 354
07:45 AM 0 159 10 0 169 1 0 2 0 3 8 204 0 0 212 0 0 0 0 0| 384
Total 0 596 22 1 619 3 0 7 0 10| 18 784 0 0 802 0 0 0 0 0] 1431
08:00 AM 0 131 2 0 133 1 0 5 0 6 9 211 0 0 220 0 0 0 0 0 359
08:15 AM 0 122 2 0 124 2 0 1 0 3 5 210 0 0 215 0 0 0 0 0 342
08:30 AM 0 131 6 0 137 2 0 3 0 5 6 193 0 0 199 0 0 0 0 0 341
08:45 AM 0 129 2 0 131 4 0 4 0 8| 10 195 0 0 205 0 0 0 0 0 344
Total 0 513 12 0 525 9 0 13 0 22| 30 809 0 0 839 0 0 0 0 0| 1386
Grand Total 0 1109 34 1 1144| 12 0 20 0 32| 48 1593 0 0 1641 0 0 0 0 0| 2817
Apprch%| 0 969 3 0.1 375 0 625 0 29 971 0 O 0 0 0 o0
Total % 0 394 1.2 0 406]| 0.4 0 07 0 1.1] 1.7 56.5 0 0 58.3 0 0 0 0 0
Cars 0 1084 32 1 1117 12 0 20 0 32| 48 1537 0 0 1585 0 0 0 0 0| 2734
% Cars 0 97.7 941 100 97.6] 100 0 100 0 100|100 965 0 0 96.6 0 0 0 0 0| 971
Trucks 0 14 0 0 14 0 0 0 0 0 0 27 0 0 27 0 0 0 0 0 41
% Trucks 0 13 0 0 1.2 0 0 0 0 0 0 17 0 0 1.6 0 0 0 0 0 1.5
Peds 0 11 2 0 13 0 0 0 0 0 0 29 0 0 29 0 0 0 0 0 42
% Peds 0 1 59 0 11 0 0 0 0 0 0 18 0 0 1.8 0 0 0 0 0 1.5
File Name : Novi Rd- Trans X 7-9 AM
Site Code : 00000000
Start Date : 3/1/2018
Page No :2
NOVI TRANS X NOVI TRANS X
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | _Int. Total ‘
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 0 145 6 0 151 2 0 1 0 3 4 214 0 0 218 0 0 0 0 0| 372
07:30 AM 0 159 2 0 161 0 0 2 0 2 2 189 0 0 191 0 0 0 0 0 354
07:45 AM 0 159 10 0 169 1 0 2 0 3 8 204 0 0 212 0 0 0 0 0 384
08:00 AM 0 131 2 0 133 1 0 5 0 6 9 211 0 0 220 0 0 0 0 0 359
Total Volume 0 594 20 0 614 4 0 10 0 14| 23 818 0 0 841 0 0 0 0 0| 1469
% App. Total 0 96.7 3.3 0 28.6 0 714 0 2.7 973 0 0 0 0 0 0
PHF | .000 .934 .500 .000 .908|.500 .000 .500 .000 .583|.639 .956 .000 .000 .956 | .000 .000 .000 .000 .000 | .956
Cars 0 581 20 0 601 4 0 10 0 14| 23 783 0 0 806 0 0 0 0 0] 1421
% Cars 0 97.8 100 0 97.9| 100 0 100 0 100 | 100 95.7 0 0 958 0 0 0 0 0] 96.7
Trucks 0 8 0 0 8 0 0 0 0 0 0o 17 0 0 17 0 0 0 0 0 25
% Trucks 0 13 0 0 1.3 0 0 0 0 0 0 21 0 0 2.0 0 0 0 0 0 1.7
Peds 0 5 0 0 5 0 0 0 0 0 0 18 0 0 18 0 0 0 0 0 23
% Peds 0 0.8 0 0 0.8 0 0 0 0 0 0 22 0 0 2.1 0 0 0 0 0 1.6




AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Novi Rd- Tran X 4-6 PM
Site Code : 00000000
Start Date : 2/28/2018

Page No :1
Groups Printed- Cars - Trucks - Peds
NOVI TRANS X NOVI TRANS X
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | s roa | Right | Thru | Left [ Peds | aprew | Right | Thru| Left | Peds [ ap rom | int Total |
04:00 PM 0 198 3 1 202 | 13 0 5 0 18 5 247 0 0 252 0 0 0 0 0 472
04:15 PM 0 232 0 0 232 5 0 3 0 8 5 224 0 1 230 0 0 0 0 0| 470
04:30 PM 0 206 1 0 207 3 0 2 0 5 7 222 0 0 229 0 0 0 0 0 441
04:45 PM 0 250 1 1 252 3 0 6 0 9 5 256 0 0 261 0 0 0 0 0| 522
Total 0 886 5 2 893 | 24 0 16 0 40| 22 949 0 1 972 0 0 0 0 0] 1905
05:00 PM 0 247 1 0 248 6 0 4 0 10 6 281 0 0 287 0 0 0 0 0 545
05:15 PM 0 247 0 0 247 2 0 4 0 6 3 233 0 0 236 0 0 0 0 0 489
05:30 PM 0 256 1 0 257 2 0 8 0 10 7 253 0 0 260 0 0 0 0 0 527
05:45 PM 0 239 1 0 240 2 0 3 0 5 4 231 0 0 235 0 0 0 0 0 480
Total 0 989 3 0 992| 12 0 19 0 31| 20 998 0 0 1018 0 0 0 0 0| 2041
Grand Total 0 1875 8 2 1885| 36 0 35 0 71| 42 1947 0 1 1990 0 0 0 0 0| 3946
Apprch % 0 995 04 0.1 50.7 0 493 0 2.1 97.8 0 01 0 0 0 0
Total % 0 475 0.2 0.1 478]| 09 0 0.9 0 1.8 1.1 493 0 0 504 0 0 0 0 0
Cars 0 1844 7 2 1853 | 34 0 33 0 67| 40 1918 0 1 1959 0 0 0 0 0| 3879
% Cars 0 983 875 100 98.3]|94.4 0 943 0 944|952 985 0 100 98.4 0 0 0 0 0] 98.3
Trucks 0 15 0 0 15 2 0 1 0 3 2 13 0 0 15 0 0 0 0 0 33
% Trucks 0 08 0 0 0.8| 5.6 0 29 0 42| 48 0.7 0 0 0.8 0 0 0 0 0 0.8
Peds 0 16 1 0 17 0 0 1 0 1 0 16 0 0 16 0 0 0 0 0 34
% Peds 0 09 125 0 0.9 0 0 29 0 1.4 0 0.8 0 0 0.8 0 0 0 0 0 0.9
File Name : Novi Rd- Tran X 4-6 PM
Site Code : 00000000
Start Date : 2/28/2018
Page No :2
NOVI TRANS X NOVI TRANS X
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | ap. roa | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | ap tow | int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 0 250 1 1 252 3 0 6 0 9 5 256 0 0 261 0 0 0 0 0| 522
05:00 PM 0 247 1 0 248 6 0 4 0 10 6 281 0 0 287 0 0 0 0 0 545
05:15 PM 0 247 0 0 247 2 0 4 0 6 3 233 0 0 236 0 0 0 0 0| 489
05:30 PM 0 256 1 0 257 2 0 8 0 10 7 253 0 0 260 0 0 0 0 0 527
Total Volume 0 1000 3 1 1004| 13 0 22 0 35| 21 1023 0 0 1044 0 0 0 0 0| 2083
% App. Total 0 996 0.3 0.1 37.1 0 62.9 0 2 98 0 0 0 0 0 0
PHF | .000 .977 .750 .250 977 |.542 .000 .688 .000 .875|.750 .910 .000 .000 .909 | .000 .000 .000 .000 .000| .956
Cars 0 986 3 1 990 | 13 0 20 0 33| 21 1013 0 0 1034 0 0 0 0 0| 2057
% Cars 0 98.6 100 100 98.6| 100 0 90.9 0 943|100 99.0 0 0 99.0 0 0 0 0 0| 98.8
Trucks 0 8 0 0 8 0 0 1 0 1 0 3 0 0 3 0 0 0 0 0 12
% Trucks 0 0.8 0 0 0.8 0 0 45 0 2.9 0 0.3 0 0 0.3 0 0 0 0 0 0.6
Peds 0 6 0 0 6 0 0 1 0 1 0 7 0 0 7 0 0 0 0 0 14
% Peds 0 0.6 0 0 0.6 0 0 45 0 2.9 0 0.7 0 0 0.7 0 0 0 0 0 0.7




AECOM

27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Novi Rd- Trans X 1-3 PM (Weekend Count)
Site Code : 00000000

Start Date : 3/24/2018

Page No :1

Groups Printed- Cars - Trucks - Pedestrians

NOVI TRANS X NOVI TRANS X
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | s roa | Right | Thru | Left [ Peds | aprew | Right | Thru| Left | Peds [ ap rom | int Total |
01:00 PM 0 213 1 0 214 0 0 4 1 5 6 285 0 0 291 0 0 0 0 0 510
01:15PM 0 225 1 0 226 0 0 2 0 2 1 260 0 0 261 0 0 0 0 0| 489
01:30 PM 0 227 0 0 227 1 0 7 0 8 1 272 0 0 273 0 0 0 0 0 508
01:45 PM 0 212 0 0 212 0 0 4 0 4 6 224 0 0 230 0 0 0 0 0| 446
Total 0 877 2 0 879 1 0o 17 1 19| 14 1041 0 0 1055 0 0 0 0 0] 1953
02:00 PM 0 229 2 0 231 0 0 3 0 3 3 229 0 0 232 0 0 0 0 0 466
02:15 PM 0 211 1 1 213 2 0 6 0 8 4 218 1 0 223 0 0 0 0 0 444
02:30 PM 0 250 0 1 251 1 0 2 0 3 2 239 0 1 242 0 0 0 0 0 496
02:45 PM 0 221 3 0 224 0 0 2 0 2 2 212 0 3 217 0 0 0 0 0 443
Total 0 911 6 2 919 3 0 13 0 16| 11 898 1 4 914 0 0 0 0 0] 1849
Grand Total 0 1788 8 2 1798 4 0 30 1 35| 25 1939 1 4 1969 0 0 0 0 0| 3802
Apprch % 0 994 04 01 11.4 0 8.7 29 1.3 985 0.1 0.2 0 0 0 0
Total % 0 47 02 01 473] 01 0 08 0 09] 0.7 51 0 01 518 0 0 0 0 0
Cars 0 1781 7 2 1790 4 0 30 1 35| 25 1927 1 4 1957 0 0 0 0 0| 3782
% Cars 0 996 875 100 99.6| 100 0 100 100 100| 100 994 100 100 99.4 0 0 0 0 0| 99.5
Trucks 0 1 0 0 1 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 6
% Trucks 0 01 0 0 0.1 0 0 0 0 0 0 03 0 0 0.3 0 0 0 0 0 0.2
Pedestrians 0 6 1 0 7 0 0 0 0 0 0 7 0 0 7 0 0 0 0 0 14
% Pedestrians 0 03 125 0 0.4 0 0 0 0 0 0 04 0 0 0.4 0 0 0 0 0 0.4
File Name : Novi Rd- Trans X 1-3 PM (Weekend Count)
Site Code : 00000000
Start Date : 3/24/2018
Page No 12
NOVI TRANS X NOVI TRANS X
From North From East From South From West
Start Time | Right | Thru | Left | Peds | am.7oa | Right | Thru | Left | Peds | am roa | Right | Thru | Left | Peds | ap.tow | Right | Thru [ Left | Peds | app.ow | int. Totl |
Peak Hour Analysis From 01:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM
01:00 PM 0 213 1 0 214 0 0 4 1 5 6 285 0 0 291 0 0 0 0 0 510
01:15 PM 0 225 1 0 226 0 0 2 0 2 1 260 0 0 261 0 0 0 0 0| 489
01:30 PM 0 227 0 0 227 1 0 7 0 8 1 272 0 0 273 0 0 0 0 0 508
01:45 PM 0 212 0 0 212 0 0 4 0 4 6 224 0 0 230 0 0 0 0 0| 446
Total Volume 0 877 2 0 879 1 o0 17 1 19| 14 1041 0 0 1055 0 0 0 0 0| 1953
% App. Total 0 99.8 0.2 0 5.3 0 895 5.3 1.3 98.7 0 0 0 0 0 0
PHF | .000 .966 .500 .000 .968 | .250 .000 .607 .250 594 | .583 .913 .000 .000 .906 | .000 .000 .000 .000 .000| .957
Cars 0 874 2 0 876 1 0 17 1 19| 14 1032 0 0 1046 0 0 0 0 0| 1941
% Cars 0 99.7 100 0 99.7| 100 0 100 100 100| 100 99.1 0 0 99.1 0 0 0 0 0| 99.4
Trucks 0 1 0 0 1 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 6
% Trucks 0 01 0 0 0.1 0 0 0 0 0 0 05 0 0 0.5 0 0 0 0 0 0.3
Pedestrians 0 2 0 0 2 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 6
% Pedestrians 0 0.2 0 0 0.2 0 0 0 0 0 0 04 0 0 0.4 0 0 0 0 0 0.3




AECOM
2777 Franklin Road, Suite 2000
Southfield, Ml 48034

File Name : Novi Rd- Post Office 1-3 PM (Weekend Count)
Site Code : 00000000

Start Date : 3/24/2018

Page No :1

Groups Printed- Cars - Trucks - Pedestrians

NOVI POST OFFICE NOVI POST OFFICE
From North From East From South From West
Start Time | Right] Thru| Left| Peds| Right| Thru| Left| Peds| Right| Thru| Left | Peds| Right] Thru| Left| Peds| it Toul
01:00 PM 19 205 4 0 0 0 0 1 1 262 17 0 19 0 8 0 536
01:15 PM 10 214 0 0 0 0 0 0 0 246 9 0 11 0 10 0 500
01:30 PM 11 213 2 0 1 0 0 0 0 240 22 0 13 0 14 0 516
01:45 PM 12 209 1 0 0 0 0 0 0 230 11 0 19 0 10 0 492
Total 52 841 7 0 1 0 0 1 1 978 59 0 62 0 42 0 2044
02:00 PM 11 197 0 0 0 0 0 0 0 214 10 0 7 0 8 0 447
02:15 PM 10 184 1 0 1 9 4 0 1 192 18 0 13 30 20 0 483
02:30 PM 10 220 1 0 1 0 1 0 0 219 9 0 14 0 13 0 488
02:45 PM 11 235 1 0 1 0 0 0 0 207 11 2 18 0 8 0 494
Total 42 836 3 0 3 9 5 0 1 832 48 2 52 30 49 0 1912
Grand Total 94 1677 10 0 4 9 5 1 2 1810 107 2 114 30 91 0 3956
Apprch % 53 94.2 0.6 0| 211 474 263 5.3 0.1 94.2 5.6 0.1| 485 128 387 0
Total % 24 424 0.3 0 0.1 0.2 0.1 0 0.1 458 2.7 0.1 2.9 0.8 2.3 0
Cars 94 1670 10 0 4 9 4 1 1 1806 106 2 113 30 91 0 3941
% Cars 100 99.6 100 0 100 100 80 100 50 99.8 99.1 100 | 99.1 100 100 0 99.6
Trucks 0 3 0 0 0 0 0 0 0 0 1 0 1 0 0 0 5
% Trucks 0 0.2 0 0 0 0 0 0 0 0 0.9 0 0.9 0 0 0 0.1
Pedestrians 0 4 0 0 0 0 1 0 1 4 0 0 0 0 0 0 10
% Pedestrians 0 0.2 0 0 0 0 20 0 50 0.2 0 0 0 0 0 0 0.3
File Name : Novi Rd- Post Office 1-3 PM (Weekend Count)
Site Code : 00000000
Start Date : 3/24/2018
Page No :2
NOVI POST OFFICE NOVI POST OFFICE
From North From East From South From West
Start Time | Right | Thru [ Left | Peds | agp. row | Right [ Thru [ Left | Peds |y ro | Right | Thru [ Left [ Peds [y row | Right | Thru | Left | Peds [ aprow | i rom |
Peak Hour Analysis From 01:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM
01:00 PM| 19 205 4 0 228 0 0 0 1 1 1 262 17 0 280 | 19 0 8 0 27| 536
01:15PM| 10 214 0 0 224 0 0 0 0 0 0 246 9 0 255] 11 0 10 0 21 500
01:30 PM| 11 213 2 0 226 1 0 0 0 1 0 240 22 0 262 | 13 0 14 0 27 516
01:45 PM| 12 209 1 0 222 0 0 0 0 0 0 230 11 0 241 | 19 0 10 0 29 492
Total Voume | 52 841 7 0 900 1 0 0 1 2 1 978 59 0 1038| 62 0 42 0 104 | 2044
%App.Total | 5.8 934 0.8 0 50 0 0 50 0.1 942 57 0 59.6 0 404 0
PHF| 684 .982 .438 .000 987 |.250 .000 .000 .250 500 |.250 .933 .670 .000 927 |.816 .000 .750 .000 .897| .953
Cars| 52 835 7 0 894 1 0 0 1 2 1 975 58 0 1034| 61 0 42 0 103| 2033
% Cars | 100 99.3 100 0 99.3|100 0 0 100 100|100 99.7 983 0 99.6|984 0 100 0 99.0| 995
Trucks 0 3 0 0 3 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 5
% Trucks 0 04 0 0 0.3 0 0 0 0 0 0 0 17 0 01| 1.6 0 0 0 1.0 0.2
Pedestrians 0 3 0 0 3 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 6
% Pedestrians 0 0.4 0 0 0.3 0 0 0 0 0 0 0.3 0 0 0.3 0 0 0 0 0 0.3




AECOM

27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Novi Rd- 10 Mile Rd 7-9 AM & 4-6 PM
Site Code : 00000000

Start Date : 3/7/2018

PageNo :1

Groups Printed- Cars - Trucks - Pedestrians

NOVI RD 10 MILE RD NOVI RD 10 MILE RD
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | s roa | Right | Thru | Left [ Peds | aprew | Right | Thru| Left | Peds [ ap rom | int Total |
04.00PM| 61 111 34 1 207 | 40 143 35 0 218 | 19 142 39 0 200| 43 75 42 0 160 785
04:15PM| 72 160 27 0 259| 37 146 37 0 220| 20 117 43 0O 180 50 80 40 0 170| 829
04:30PM| 67 150 33 0 250 | 43 142 49 0 234 | 16 160 51 0 227| 39 82 48 0 169 880
04:45PM| 64 157 25 0O 246| 42 138 39 0 219| 18 144 47 0O 209| 29 90 53 0 172| 846
Total | 264 578 119 1 962 | 162 569 160 0 891, 73 563 180 0 816 | 161 327 183 0 671 | 3340
05.00PM| 72 178 34 0 284 | 42 143 44 0 229 | 23 169 43 0 235| 64 88 43 0 195 943
05:15PM| 56 170 25 1 252 | 30 145 51 3 229 | 23 173 54 0 250| 58 70 41 0 169 900
05:30PM| 75 169 33 0 277 | 40 147 66 0 253| 16 148 62 0 226 | 49 71 51 0 171 927
05:45PM| 77 160 28 0 265| 39 130 62 0 231| 19 135 47 0 201| 47 68 47 0 162 859
Total | 280 677 120 1 1078| 151 565 223 3 942| 81 625 206 0 912|218 297 182 0 697 3629
*kk BREAK *kk
07.00AM| 45 58 15 0 118 11 81 10 1 103 | 17 110 42 0 169 | 40 122 81 0 243 633
07:15AM| 11 102 15 0 128| 17 50 14 0 81| 30 98 28 0 156 | 42 129 90 0 261 626
07:30AM| 23 104 23 0O 150| 14 53 16 0 83| 36 138 29 0 203| 37 112 62 0 211| 647
07:45AM| 22 94 25 0 141 30 61 17 0 108 39 145 33 0 217| 45 148 84 0 277 743
Total | 101 358 78 0 537 | 72 245 57 1 375|122 491 132 0 745 | 164 511 317 0 992 | 2649
08:00AM| 18 89 24 0 131 22 57 18 0 97| 40 110 22 0 172| 49 148 70 0 267 667
08:15AM| 22 75 18 0 115| 27 45 28 0 100| 48 120 36 1 205| 38 103 77 2 220| 640
08:30AM| 34 77 17 0 128| 18 55 10 0 83| 23 126 29 0 178| 49 91 66 0 206 595
0845AM| 13 85 28 0O 126| 14 52 23 0 89| 27 115 30 0 172| 49 124 67 0 240| 627
Total| 87 326 87 0 500, 81 209 79 0 369 | 138 471 117 1 727 | 185 466 280 2 933 | 2529
Grand Total | 732 1939 404 2 3077 | 466 1588 519 4 2577 | 414 2150 635 1 3200| 728 1601 962 2 3293 | 12147
Apprch % | 23.8 63 13.1 0.1 18.1 61.6 20.1 0.2 129 67.2 19.8 0 22.1 486 292 0.1
Total % 6 16 3.3 0 253] 3.8 131 43 0 21.2| 34 177 5.2 0 263 6 132 7.9 0 271
Cars | 721 1900 398 2 3021 | 448 1564 514 4 2530 | 410 2109 628 1 3148 | 711 1575 955 2 3243 | 11942
% Cars | 985 98 985 100 98.2/96.1 985 99 100 98.2| 99 981 989 100 98.4|97.7 984 993 100 98.5| 98.3
Trucks | 10 23 5 0 38| 12 21 5 0 38 3 30 7 0 40| 16 21 6 0 43 159
% Trucks | 1.4 1.2 1.2 0 1.2 26 13 1 0 15, 07 14 1.1 0 1.2 22 13 0.6 0 1.3 1.3
Pedestrians 1 16 1 0 18 6 3 0 0 9 1 11 0 0 12 1 5 1 0 7 46
% Pedestrians | 0.1 0.8 0.2 0 06| 1.3 0.2 0 0 03| 0.2 05 0 0 04| 01 03 0.1 0 0.2 0.4



AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Novi Rd- 10 Mile Rd 7-9 AM & 4-6 PM
Site Code : 00000000
Start Date : 3/7/2018

Page No :2
NOVI RD 10 MILE RD NOVI RD 10 MILE RD
From North From East From South From West
Start Time | Right \ Thru \ Left ‘ Peds \ App. Total | Right \ Thru ‘ Left ‘ Peds ‘ App. Total | Right \ Thru \ Left ‘ Peds ‘ App. Total | Right \ Thru \ Left ‘ Peds \ App. Total | Int. Total ‘
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00PM| 72 178 34 0 284| 42 143 44 0 229| 23 169 43 0O 235 64 88 43 0 195| 943
05:15PM| 56 170 25 1 252| 30 145 51 3 229| 23 173 54 0O 250 58 70 41 0 169| 900
05:30PM| 75 169 33 0 277| 40 147 66 0O 253| 16 148 62 0 226| 49 71 51 0 171| 927
05:45PM| 77 160 28 0 265| 39 130 62 0 231| 19 135 47 0O 201| 47 68 47 0 162| 859
Total Volume | 280 677 120 1 1078|151 565 223 3 942| 81 625 206 0 912|218 297 182 0 697 3629
% App. Total 26 628 111 0.1 16 60 23.7 0.3 8.9 685 22.6 0 31.3 426 26.1 0
PHF | 909 .951 .882 .250 .949|.899 .961 .845 .250 .931|.880 .903 .831 .000 .912|.852 .844 .892 .000 .894| .962
Cars | 279 671 119 1 1070| 151 563 222 3 939| 79 620 206 0 905|216 295 180 0 691 | 3605
% Cars | 99.6 99.1 99.2 100 99.3| 100 99.6 99.6 100 99.7|97.5 99.2 100 0 99.2]99.1 99.3 98.9 0 99.1) 993
Trucks 1 2 1 0 4 0 1 1 0 2 2 5 0 0 7 2 1 1 0 4 17
% Trucks | 0.4 0.3 0.8 0 0.4 0 02 04 0 02| 25 0.8 0 0 08| 09 03 05 0 0.6 0.5
Pedestrians 0 4 0 0 4 0 1 0 0 1 0 0 0 0 0 0 1 1 0 2 7
% Pedestrians 0 0.6 0 0 0.4 0 02 0 0 0.1 0 0 0 0 0 0 03 05 0 0.3 0.2

File Name : Novi Rd- 10 Mile Rd 7-9 AM & 4-6 PM
Site Code : 00000000
Start Date : 3/7/2018

PageNo :3
NOVI RD 10 MILE RD NOVI RD 10 MILE RD
From North From East From South From West
Start Time | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total |_Int. Total \

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30AM| 23 104 23 150| 14 53 16
07:45AM| 22 94 25 141| 30 61 17
08:00AM| 18 89 24 131 22 57 18
08:15AM| 22 75 18 115| 27 45 28
Total Volume | 85 362 90 537 | 93 216 79
% App. Total | 15.8 67.4 16.8 24 55.7 204
PHF | .924 .870 .900 .895|.775 .885 .705 .0
Cars| 83 353 88 524| 81 206 75
% Cars | 97.6 97.5 97.8 97.6|87.1 954 949
Trucks 1 7 1 9 6 9 4
% Trucks | 1.2 19 1.1 17| 65 42 51
Pedestrians 1 2 1 4 6 1 0
% Pedestrians 1.2 0.6 1.1 0.7 6.5 0.5 0

83| 36 138 29 0 203 37 112 62 0 211 647
108| 39 145 33 0 217| 45 148 84 0 277 743
97| 40 110 22 0 172 49 148 70 0 267 667
100| 48 120 36 1 205| 38 103 77 2 220| 640
388 | 163 513 120 1 797|169 511 293 2 975| 2697
205 644 151 0.1 173 524 301 0.2
.898 | 849 .884 .833 .250 .918 | .862 .863 .872 .250 .880| .907
362 | 162 497 116 1 776|163 499 291 2 955| 2617
93.3/99.4 969 96.7 100 97.4|96.4 97.7 993 100 97.9| 97.0
19 0 12 4 16 6 10 2 0 18 62
4.9 0 23 33 20| 36 20 0.7 0 1.8 2.3
7 1 4 0 5 0 2 0 0 2 18
18] 06 0.8 0 0.6 0 04 0 0 0.2 0.7
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AECOM Corp

Count Name: Novi Rd @ 10 Mile

3950 Sparks Drive SE Rd (Sat.)
. L . Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 04/07/2018
(616) 574-8500 Page No: 1
Turning Movement Data
10 Mile Rd 10 Mile Rd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound

Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds "'I:\gt%I Left Thru Right Peds .?‘g&l Tlgttél
1:00 PM 60 69 25 0 154 27 75 38 0 140 50 137 22 0 209 27 124 68 0 219 722
1:15PM 55 77 36 0 168 17 59 45 0 121 30 138 26 0 194 28 110 58 0 196 679
1:30 PM 51 69 15 0 135 34 67 31 0 132 41 123 23 0 187 38 134 74 0 246 700
1:45 PM 53 58 24 0 135 21 80 33 0 134 25 118 18 0 161 34 130 55 0 219 649
Hourly Total 219 273 100 0 592 99 281 147 0 527 146 516 89 0 751 127 498 255 0 880 2750
2:00 PM 55 67 15 0 137 11 77 30 0 118 26 132 16 0 174 29 89 57 0 175 604
2:15PM 65 63 24 0 152 20 80 20 1 120 38 98 24 0 160 29 101 50 0 180 612
2:30 PM 56 74 26 0 156 20 64 29 0 113 27 112 18 0 157 18 128 58 0 204 630
2:45 PM 51 59 44 0 154 29 90 21 0 140 23 113 19 0 155 41 122 55 0 218 667
Hourly Total 227 263 109 0 599 80 311 100 1 491 114 455 77 0 646 117 440 220 0 777 2513
Grand Total 446 536 209 0 1191 179 592 247 1 1018 260 971 166 0 1397 244 938 475 0 1657 | 5263

Approach % 37.4 45.0 17.5 - - 17.6 58.2 24.3 - - 18.6 69.5 11.9 - 14.7 56.6 28.7 - - -

Total % 8.5 10.2 4.0 - 22.6 3.4 11.2 4.7 - 19.3 4.9 18.4 3.2 26.5 4.6 17.8 9.0 31.5 -
Lights 443 535 207 - 1185 179 589 247 - 1015 258 965 166 1389 242 937 474 1653 | 5242
% Lights 99.3 99.8 99.0 - 99.5 | 100.0 99.5 100.0 - 99.7 99.2 99.4  100.0 99.4 99.2 99.9 99.8 99.8 99.6
Other Vehicles 3 1 2 - 6 0 3 0 - 3 2 6 0 8 2 1 1 - 4 21
{,;Oeﬁigl]ee; 0.7 0.2 1.0 - 0.5 0.0 0.5 0.0 - 0.3 0.8 0.6 0.0 0.6 0.8 0.1 0.2 - 0.2 0.4

Pedestrians - - - 0 - - - - 1 - - - - 0 - - - - 0 - -

% Pedestrians - - - - - - - - 100.0 - - - - - - - - - -




AECOM Corp

Count Name: Novi Rd @ 10 Mile

3950 Sparks Drive SE Rd (Sat.)
. o . Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 04/07/2018
(616) 574-8500 Page No: 2
Turning Movement Peak Hour Data (1:00 PM)
10 Mile Rd 10 Mile Rd Novi Rd Novi Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds "'I:\gt%I Left Thru Right Peds .?‘g&l Tlgttél
1:00 PM 60 69 25 0 154 27 75 38 0 140 50 137 22 0 209 27 124 68 0 219 | 722
1:15 PM 55 77 36 0 168 17 59 45 0 121 30 138 26 0 194 28 110 58 0 196 | 679
1:30 PM 51 69 15 0 135 34 67 31 0 132 41 123 23 0 187 38 134 74 0 246 | 700
1:45 PM 53 58 24 0 135 21 80 33 0 134 25 118 18 0 161 34 130 55 0 219 | 649
Total 219 273 100 0 592 99 281 147 0 527 | 146 516 89 0 751 | 127 498 255 0 880 [ 2750
Approach % [ 37.0 461  16.9 - - 188 533 279 - - 194 687 119 - 144 566  29.0 - -
Total % 8.0 9.9 3.6 - 215 | 36 102 53 - 192 | 53 188 3.2 273 | 46 181 93 32.0 -
PHF 0.913 0.886 0.694 - 0.881 | 0.728 0.878 0.817 - 0.941 | 0.730 0.935 0.856 0.898 | 0.836  0.929 0.861 0.894 | 0.952
Lights 218 272 100 - 590 99 280 147 - 526 | 144 514 89 747 | 126 497 254 877 | 2740
% Lights 99.5 99.6 100.0 - 99.7 | 100.0 99.6 100.0 - 99.8 | 98.6 99.6 100.0 995 | 992 998 99.6 99.7 | 99.6
Other Vehicles | 1 1 0 - 2 0 1 0 - 1 2 2 0 4 1 1 1 3 10
TR Other 05 04 00 - 03 | 00 04 00 - 02 | 14 04 o0 05 | 08 02 04 03 | 04
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - -




AECOM
3950 Sparks Dr SE
Grand Rapids, Ml 49546
616-574-8500

File Name : Grand River @ Comau AM
Site Code : 00000001

Start Date : 10/4/2018

Page No :1

Groups Printed- Unshifted - Bank 1

Comau Industrial Dr Grand River Ave Comau Industrial Dr Grand River Ave
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | Right | Peds | ap roa | Left | Thru | Right | Peds | awp.1ow | Left | Thru | Right | Peds | am rom | Left | Thru | Right | Peds | app o | int Total |
07:00 AM 0 0 1 0 1 0 105 11 0 116 0 0 0 0 0 2 226 0 0 228| 345
07:15 AM 1 0 1 0 2 0 137 9 0 146 1 0 1 0 2 0 279 1 0 280 430
07:30 AM 0 0 1 0 1 0 150 4 1 155 0 0 1 0 1 2 293 0 0 295| 452
07:45 AM 1 0 0 0 1 1 157 4 0 162 0 0 0 0 0 0 355 0 0 355 518
Total 2 0 3 0 5 1 549 28 1 579 1 0 2 0 3 4 1153 1 0 1158 | 1745
08:00 AM 4 0 0 0 4 0 149 6 0 155 0 0 0 0 0 1 291 0 0 292| 451
08:15 AM 2 0 0 0 2 0 140 0 0 140 0 0 2 0 2 2 296 0 0 298 442
08:30 AM 0 0 0 0 0 1 138 4 0 143 0 0 2 0 2 1 249 2 0 252| 397
08:45 AM 0 0 1 0 1 2 170 4 0 176 0 0 3 0 3 0 268 1 2 271 451
Total 6 0 1 0 7 3 597 14 0 614 0 0 7 0 7 4 1104 3 2 1113 1741
Grand Total 8 0 4 0 12 4 1146 42 1 1193 1 0 9 0 10 8 2257 4 2 2271 | 3486
Apprch % | 66.7 0 333 0 03 961 35 0.1 10 0 90 0 04 994 02 0.1
Total % | 0.2 0 0.1 0 03] 01 329 1.2 0 34.2 0 0 03 0 03] 02 647 01 0.1 65.1
Unshifted 4 0 3 0 7 4 1105 2179
% Unshifted 50 0 75 0O 583|100 964 929 100 96.3 | 100 0 100 0 100 | 100 96.5 100 100 96.6 96.4
Bank 1 4 0 1 0 5 0 41 3 0 44 0 0 0 0 0 0 78 0 0 78 127
% Bank 1 50 0 25 0 417 0 36 71 0 3.7 0 0 0 0 0 0 35 0 0 3.4 3.6
Comau Industrial Dr Grand River Ave Comau Industrial Dr Grand River Ave
Southbound Westbound Northbound Eastbound
Start ) Thr | Rig | Ped | App. Thr | Rig | Ped | App. Thr | Rig | Ped | App. Int.
Time Left| Thru | Right | Peds | woraa | Left ul ht s | Total | oMt ul ht s | Total | “€M ul ht s | Total | Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 1 0 1 0 150 4 1 155 0 0 1 0 1 2 293 0 0 295| 452
07:45 AM 1 0 0 0 1 1 157 4 0 162 0 0 0 0 0 0 355 0 0 355 518
08:00 AM 4 0 0 0 4 0 149 6 0 155 0 0 0 0 0 1 291 0 0 292 451
08:15 AM 2 0 0 0 2 0 140 0 0 140 0 0 2 0 2 2 296 0 0 298| 442
Total Volume 7 0 1 0 8 1 596 14 1 612 0 0 3 0 3 5 1235 0 0 1240 | 1863
% App. Total | 87.5 0 125 0 02 974 23 0.2 0 0 100 0 0.4 99.6 0 0
PHF | .438 .000 .250 .000 .500 | .250 .949 .583 .250 .944 | .000 .000 .375 .000 .375|.625 .870 .000 .000 .873 .899
Unshifted 4 0 1 0 5 1 580 14 1 596 0 0 3 0 3 5 1188
% Unshifted | 57.1 0 100 0 62.5| 100 97.3 100 100 97.4 0 0 100 0 100 | 100 96.2 0 0 96.2 96.5
Bank 1 3 0 0 0 3 0 16 0 0 16 0 0 0 0 0 0 47 0 0 47 66
% Bank 1 | 42.9 0 0 0 37.5 0 27 0 0 2.6 0 0 0 0 0 0 38 0 0 3.8 3.5




AECOM
3950 Sparks Dr SE
Grand Rapids, Ml 49546
616-574-8500

File Name : Grand River @ Comau PM
Site Code : 00000002

Start Date : 10/4/2018

Page No :1

Groups Printed- Unshifted - Bank 1

Comau Industrial Dr Grand River Ave Comau Industrial Dr Grand River Ave
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | Right | Peds | ap roa | Left | Thru | Right | Peds | awp.1ow | Left | Thru | Right | Peds | am rom | Left | Thru | Right | Peds | app o | int Total |
03:45 PM 8 0 8 0 16 1 266 4 0 271 0 0 0 0 0 1 224 0 0 225| 512
Total 8 0 8 0 16 1 266 4 0 271 0 0 0 0 0 1 224 0 0 225 512
04:00 PM 25 0 8 0 33 3 313 2 0 318 0 0 0 0 0 1 225 1 0 227 578
04:15PM | 37 0 11 0 48 0 333 2 0 335 0 0 1 0 1 0 195 2 0 197| 581
04:30 PM 3 0 4 1 8 4 342 0 0 346 2 0 3 0 5 0 211 0 0 211 570
04:45 PM 3 0 0 0 3 1 384 0 0 385 0 0 1 0 1 0 217 0 0 217| 606
Total 68 0 23 1 92 8 1372 4 0 1384 2 0 5 0 7 1 848 3 0 852 | 2335
05:00 PM 1 0 2 0 3 2 333 0 0 335 1 0 0 0 1 1 238 0 0 239 578
05:15 PM 4 0 1 0 5 1 330 0 0 331 0 0 2 0 2 0 213 1 0 214| 552
05:30 PM 1 0 0 0 1 0 359 0 0 359 1 0 3 1 5 0 201 2 0 203 568
Grand Total 82 0 34 1 117 12 2660 8 0 2680 4 0 10 1 15 3 1724 6 0 1733 | 4545
Apprch % | 70.1 0 29.1 0.9 04 993 0.3 0 26.7 0 66.7 6.7 0.2 995 0.3 0
Total % | 1.8 0 07 0 26| 0.3 585 0.2 0 59| 0.1 0 0.2 0 03] 01 379 0.1 0 38.1
Unshifted 82 0 34 1 117 12 2602 1700
% Unshifted | 100 0 100 100 100 | 100 97.8 100 0 97.8 | 100 0 100 100 100 | 100 98.6 100 0 98.6 98.2
Bank 1 0 0 0 0 0 0 58 0 0 58 0 0 0 0 0 0 24 0 0 24 82
% Bank 1 0 0 0 0 0 0 22 0 0 2.2 0 0 0 0 0 0 14 0 0 1.4 1.8
Comau Industrial Dr Grand River Ave Comau Industrial Dr Grand River Ave
Southbound Westbound Northbound Eastbound
Start ) Thr | Rig | Ped | App. Thr | Rig | Ped | App. Thr | Rig | Ped | App. Int.
Time Left| Thru | Right | Peds | woraa | Left ul ht s | Total | oMt ul ht s | Total | “€M ul ht s | Total | Total
Peak Hour Analysis From 03:45 PM to 05:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM | 25 0 8 0 33 3 313 2 0 318 0 0 0 0 0 1 225 1 0 227 | 578
04:15PM | 37 0 11 0 48 0 333 2 0 335 0 0 1 0 1 0 195 2 0 197| 581
04:30 PM 3 0 4 1 8 4 342 0 0 346 2 0 3 0 5 0 211 0 0 211 570
04:45 PM 3 0 0 0 3 1 384 0 0 385 0 0 1 0 1 0 217 0 0 217 606
Total Volume 68 0 23 1 92 8 1372 4 0 1384 2 0 5 0 7 1 848 3 0 852 | 2335
% App. Total | 73.9 0 25 1.1 0.6 99.1 0.3 0 28.6 0 714 0 0.1 995 04 0
PHF | .459 .000 .523 .250 479 | .500 .893 .500 .000 .899 | .250 .000 .417 .000 .350 | .250 .942 .375 .000 .938 .963
Unshifted 68 0 23 1 92 8 1335
% Unshifted | 100 0 100 100 100 | 100 97.3 100 0 97.3 | 100 0 100 0 100 | 100 98.7 100 0 98.7 97.9
Bank 1 0 0 0 0 0 0 37 0 0 37 0 0 0 0 0 0 11 0 0 11 48
% Bank 1 0 0 0 0 0 0 27 0 0 2.7 0 0 0 0 0 0 13 0 0 1.3 2.1




AECOM
3950 Sparks Dr SE
Grand Rapids, Ml 49546
616-574-8500

File Name : Grand River @ Comau (Sat)
Site Code :00000011

Start Date :10/6/2018

Page No :1

Groups Printed- Unshifted - Bank 1

Comau Industrial Dr Grand River Ave Comau Industrial Dr Grand River Ave
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | Right | Peds | ap roa | Left | Thru | Right | Peds | awp.1ow | Left | Thru | Right | Peds | am rom | Left | Thru | Right | Peds | app o | int Total |
01:00 PM 1 0 1 0 2 0 221 4 0 225 0 0 0 0 0 0 228 0 0 228| 455
01:15 PM 0 0 2 0 2 0 215 2 0 217 0 0 0 0 0 1 261 0 0 262 481
01:30 PM 3 0 1 0 4 0 186 1 0 187 0 0 0 0 0 2 265 0 0 267 | 458
01:45 PM 1 0 0 0 1 0 199 3 0 202 0 0 0 0 0 0 231 0 0 231 434
Total 5 0 4 0 9 0 821 10 0 831 0 0 0 0 0 3 985 0 0 988 1828
02:00 PM 1 0 1 0 2 0 251 2 0 253 0 0 0 0 0 0 224 0 0 224 | 479
02:15 PM 6 0 3 0 9 0 235 2 0 237 0 0 0 0 0 1 94 92 0 187 433
02:30 PM | 12 0 8 0 20 1 202 2 0 205 0 0 0 0 0 0 254 0 0 254 | 479
02:45 PM 7 0 3 0 10 0 219 1 0 220 0 0 0 0 0 0 292 0 0 292 522
Total | 26 0 15 0 41 1 907 7 0 915 0 0 0 0 0 1 864 92 0 957 1913
Grand Total 31 0 19 0 50 1 1728 17 0 1746 0 0 0 0 0 4 1849 92 0 1945 | 3741
Apprch % 62 0 38 0 0.1 99 1 0 0 0 0 0 0.2 951 4.7 0
Total % | 0.8 0 05 0 1.3 0 46.2 05 0 46.7 0 0 0 0 0] 0.1 494 25 0 52
Unshifted 30 0 19 0 49 1 1715 1846
% Unshifted | 96.8 0 100 0 98 | 100 99.2 100 0 99.3 0 0 0 0 0] 100 99.8 100 0 99.8 99.5
Bank 1 1 0 0 0 1 0 13 0 0 13 0 0 0 0 0 0 3 0 0 3 17
% Bank1l| 3.2 0 0 0 2 0 0.8 0 0 0.7 0 0 0 0 0 0 0.2 0 0 0.2 0.5
Comau Industrial Dr Grand River Ave Comau Industrial Dr Grand River Ave
Southbound Westbound Northbound Eastbound
Start ) Thr | Rig | Ped | App. Thr | Rig | Ped | App. Thr | Rig | Ped | App. Int.
Time Left| Thru | Right | Peds | woraa | Left ul ht s | Total | oMt ul ht s | Total | “€M ul ht s | Total | Total
Peak Hour Analysis From 01:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:00 PM
02:00 PM 1 0 1 0 2 0 251 2 0 253 0 0 0 0 0 0 224 0 0 224 479
02:15 PM 6 0 3 0 9 0 235 2 0 237 0 0 0 0 0 1 94 92 0 187 | 433
02:30 PM 12 0 8 0 20 1 202 2 0 205 0 0 0 0 0 0 254 0 0 254 479
02:45 PM 7 0 3 0 10 0 219 1 0 220 0 0 0 0 0 0 292 0 0 292 522
Total Volume 26 0 15 0 41 1 907 7 0 915 0 0 0 0 0 1 864 92 0 957 | 1913
% App. Total | 63.4 0 36.6 0 01 99.1 0.8 0 0 0 0 0 0.1 90.3 9.6 0
PHF | .542 .000 .469 .000 .513 | .250 .903 .875 .000 .904 | .000 .000 .000 .000 000 | .250 .740 .250 .000 .819 .916
Unshifted 26 0 15 0 41 1 904 7 0 912 0 0 0 0 0 1 864 92 0 957 | 1910
% Unshifted 99.7 100 0 99.7 0 0 0 0 0| 100 100 100 0 100 99.8
Bank 1 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 0 0 0 0 0 3
% Bank 1 0 0 0 0 0 0 03 0 0 0.3 0 0 0 0 0 0 0 0 0 0 0.2




AECOM Corp

3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546

(616) 574-8500

Turning Movement Data

Count Name: Grand River Ave

@ Flint St (Sat.)

Site Code:

Start Date: 04/07/2018
Page No: 1

Grand River Ave Grand River Ave Flint St
Start Time . Eastbound Westbound » Northbound
Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total | Int. Total

1:00 PM 254 3 0 257 220 0 224 3 1 0 4 485
1:15 PM 202 6 0 208 3 212 0 215 5 2 0 7 430
1:30 PM 214 3 0 217 220 0 221 4 1 0 5 443
1:45 PM 208 3 0 211 3 211 0 214 2 1 0 3 428
Hourly Total 878 15 0 893 11 863 0 874 14 5) 0 19 1786
2:00 PM 201 2 0 203 3 209 0 212 3 1 0 419
2:15 PM 223 2 0 225 204 0 205 3 3 0 6 436
2:30 PM 242 5 0 247 3 218 0 221 4 2 0 6 474
2:45 PM 225 2 0 227 251 0 258 6 1 0 7 492
Hourly Total 891 11 0 902 14 882 0 896 16 7 0 23 1821
Grand Total 1769 26 0 1795 25 1745 0 1770 30 12 0 42 3607

Approach % 98.6 1.4 - 1.4 98.6 - - 714 28.6 - - -

Total % 49.0 0.7 49.8 0.7 48.4 - 49.1 0.8 0.3 - 1.2 -
Lights 1760 26 1786 23 1734 - 1757 29 11 - 40 3583
% Lights 99.5 100.0 99.5 92.0 99.4 - 99.3 96.7 91.7 - 95.2 99.3
Other Vehicles 9 0 9 2 11 - 13 1 1 - 2 24
% Other Vehicles 0.5 0.0 0.5 8.0 0.6 - 0.7 3.3 8.3 - 4.8 0.7

Pedestrians - - 0 - - - 0 - - - 0 - -

% Pedestrians




AECOM Corp Count Name: Grand River Ave

3950 Sparks Drive SE @ Flint St (Sat.)
] o ) Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 04/07/2018
(616) 574-8500 Page No: 2

Turning Movement Peak Hour Data (2:00 PM)

Grand River Ave Grand River Ave Flint St
Start Time . Eastbound Westbound » Northbound
Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total | Int. Total
2:00 PM 201 2 0 203 3 209 0 212 3 1 0 4 419
2:15 PM 223 2 0 225 1 204 0 205 3 3 0 6 436
2:30 PM 242 5 0 247 3 218 0 221 4 2 0 6 474
2:45 PM 225 2 0 227 7 251 0 258 6 1 0 7 492
Total 891 11 0 902 14 882 0 896 16 7 0 23 1821
Approach % 98.8 1.2 - - 1.6 98.4 - - 69.6 30.4 - - -
Total % 48.9 0.6 - 49.5 0.8 48.4 - 49.2 0.9 0.4 - 1.3 -
PHF 0.920 0.550 - 0.913 0.500 0.878 - 0.868 0.667 0.583 - 0.821 0.925
Lights 888 11 - 899 13 876 - 889 16 7 - 23 1811
% Lights 99.7 100.0 - 99.7 92.9 99.3 - 99.2 100.0 100.0 - 100.0 99.5
Other Vehicles 3 0 3 1 6 - 7 0 0 - 0 10
% Other Vehicles 0.3 0.0 - 0.3 7.1 0.7 - 0.8 0.0 0.0 - 0.0 0.5
Pedestrians - - 0 - - - 0 - - - 0 - -
% Pedestrians - - - - - - - - - - - -




AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Grand River Ave- Sixth Gate 7-9 AM & 4-6 PM Combo
Site Code : 00000000

Start Date : 3/1/2018

PageNo :1

Groups Printed- Cars - Trucks - Pedestrians

SIXTH GATE GRANDS RIVER AVE SIXTH GATE GRANDS RIVER AVE
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | s roa | Right | Thru | Left [ Peds | aprew | Right | Thru| Left | Peds [ ap rom | int Total |
07:00 AM 0 0 0 0 0 0 89 0 0 89 0 0 0 0 0 0 139 0 0 139 228
07:15 AM 0 0 0 0 0 0 103 0 0 103 0 0 0 0 0 1 132 0 0 133| 236
07:30 AM 0 0 0 0 0 0 103 0 0 103 0 0 0 0 0 2 200 0 0 202 305
07:45 AM 0 0 0 0 0 0 114 0 0 114 1 0 0 0 1 1 225 0 0 226| 341
Total 0 0 0 0 0 0 409 0 0 409 1 0 0 0 1 4 696 0 0 700 | 1110
08:00 AM 0 0 0 0 0 0 99 0 0 99 1 0 0 0 1 2 182 0 0 184 284
08:15 AM 0 0 0 0 0 0 103 0 0 103 1 0 0 0 1 1 180 0 0 181 285
08:30 AM 0 0 0 0 0 0 110 0 0 110 0 0 0 0 0 5 178 0 0 183 293
08:45 AM 0 0 0 0 0 0 110 0 0 110 0 0 0 0 0 4 195 0 0 199 309
Total 0 0 0 0 0 0 422 0 0 422 2 0 0 0 2| 12 735 0 0 747 1171
*kk BREAK *kk
04:00 PM 0 0 0 0 0 0 189 1 0 190 0 0 1 0 1 0 184 0 0 184 | 375
04:15 PM 0 0 0 0 0 0 210 13 0 223 1 0 1 0 2 0 173 0 0 173 398
04:30 PM 0 0 0 0 0 0 212 0 0 212 0 0 2 0 2 1 181 0 0 182| 396
04:45 PM 0 0 0 0 0 0 208 0 0 208 0 0 1 0 1 1 182 0 0 183| 392
Total 0 0 0 0 0 0 819 14 0 833 1 0 5 0 6 2 720 0 0 722] 1561
05:00 PM 0 0 0 0 0 0 209 1 0 210 1 0 1 0 2 1 165 0 0 166| 378
05:15 PM 0 0 0 0 0 0 208 0 0 208 1 0 3 0 4 0 143 0 0 143| 355
05:30 PM 0 0 0 0 0 0 192 0 0 192 0 0 1 0 1 1 141 0 0 142 335
05:45 PM 0 0 0 0 0 0 178 0 0 178 0 0 0 0 0 0 115 0 0 115| 293
Total 0 0 0 0 0 0 787 1 0 788 2 0 5 0 7 2 564 0 0 566 | 1361
Grand Total 0 0 0 0 0 0 2437 15 0 2452 6 0 10 0 16| 20 2715 0 0 2735 5203
Apprch % 0 0 0 0 0 994 0.6 0 375 0 625 0 0.7 99.3 0 0
Total % 0 0 0 0 0 0 46.8 0.3 0 471] 041 0 0.2 0 0.3| 0.4 522 0 0 526
Cars 0 0 0 0 0 0 2380 15 0 2395 6 0 9 0 15| 19 2644 0 0 2663 | 5073
% Cars 0 0 0 0 0 0 97.7 100 0 97.7]100 0 90 0 93.8| 95 974 0 0 974]| 975
Trucks 0 0 0 0 0 0 36 0 0 36 0 0 1 0 1 1 35 0 0 36 73
% Trucks 0 0 0 0 0 0 15 0 0 15 0 0 10 0 6.2 5 1.3 0 0 1.3 1.4
Pedestrians 0 0 0 0 0 0 21 0 0 21 0 0 0 0 0 0 36 0 0 36 57
% Pedestrians 0 0 0 0 0 0 0.9 0 0 0.9 0 0 0 0 0 0 13 0 0 1.3 1.1



AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Grand River Ave- Sixth Gate 7-9 AM & 4-6 PM Combo
Site Code : 00000000
Start Date : 3/1/2018

Page No :2
SIXTH GATE GRANDS RIVER AVE SIXTH GATE GRANDS RIVER AVE
From North From East From South From West
Start Time | Right \ Thru \ Left ‘ Peds \ App. Total | Right \ Thru ‘ Left ‘ Peds ‘ App. Total | Right \ Thru \ Left ‘ Peds ‘ App. Total | Right \ Thru \ Left ‘ Peds \ App. Total | Int. Total ‘
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 0 0 103 0 0 103 0 0 0 0 0 2 200 0 0 202| 305
07:45 AM 0 0 0 0 0 0 114 0 0 114 1 0 0 0 1 1 225 0 0 226 341
08:00 AM 0 0 0 0 0 0 99 0 0 99 1 0 0 0 1 2 182 0 0 184 | 284
08:15 AM 0 0 0 0 0 0 103 0 0 103 1 0 0 0 1 1 180 0 0 181 | 285
Total Volume 0 0 0 0 0 0 419 0 0 419 3 0 0 0 3 6 787 0 0 793 1215
% App. Total 0 0 0 0 0 100 0 0 100 0 0 0 0.8 99.2 0 0
PHF | .000 .000 .000 .000 .000|.000 .919 .000 .000 .919]|.750 .000 .000 .000 .750]|.750 .874 .000 .000 .877| .891
Cars 0 0 0 0 0 0 404 0 0 404 3 0 0 0 3 6 763 0 0 769 | 1176
% Cars 0 0 0 0 0 0 9.4 0 0 96.4| 100 0 0 0 100 | 100 97.0 0 0 97.0| 96.8
Trucks 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 0 9 0 0 9 17
% Trucks 0 0 0 0 0 0 1.9 0 0 1.9 0 0 0 0 0 0 11 0 0 1.1 1.4
Pedestrians 0 0 0 0 0 0 7 0 0 7 0 0 0 0 0 0 15 0 0 15 22
% Pedestrians 0 0 0 0 0 0 17 0 0 1.7 0 0 0 0 0 0 1.9 0 0 1.9 1.8
File Name : Grand River Ave- Sixth Gate 7-9 AM & 4-6 PM Combo
Site Code : 00000000
Start Date : 3/1/2018
Page No :3
SIXTH GATE GRANDS RIVER AVE SIXTH GATE GRANDS RIVER AVE
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 0 0 210 13 0 223 1 0 1 0 2 0 173 0 0 173 398
04:30 PM 0 0 0 0 0 0 212 0 0 212 0 0 2 0 2 1 181 0 0 182 | 396
04:45 PM 0 0 0 0 0 0 208 0 0 208 0 0 1 0 1 1 182 0 0 183| 392
05:00 PM 0 0 0 0 0 0 209 1 0 210 1 0 1 0 2 1 165 0 0 166 | 378
Total Volume 0 0 0 0 0 0 839 14 0 853 2 0 5 0 7 3 701 0 0 704 | 1564
% App. Total 0 0 0 0 0 984 1.6 0 28.6 0 714 0 0.4 99.6 0 0
PHF | .000 .000 .000 .000 .000|.000 .989 .269 .000 .956|.500 .000 .625 .000 .875]|.750 .963 .000 .000 .962| .982
Cars 0 0 0 0 0 0 830 14 0 844 2 0 5 0 7 3 682 0 0 685 | 1536
% Cars 0 0 0 0 0 0 989 100 0 98.9] 100 0 100 0 100|100 973 0 0 97.3]| 98.2
Trucks 0 0 0 0 0 0 6 0 0 6 0 0 0 0 0 0 10 0 0 10 16
% Trucks 0 0 0 0 0 0 0.7 0 0 0.7 0 0 0 0 0 0 14 0 0 1.4 1.0
Pedestrians 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 0 9 0 0 9 12
% Pedestrians 0 0 0 0 0 0 04 0 0 0.4 0 0 0 0 0 0 13 0 0 1.3 0.8




AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Gd River and Sixth Gate - Saturday 1-3
Site Code : 00000000

Start Date : 3/24/2018

PageNo :1

Groups Printed- Cars - Trucks - Pedestrians

SIXTH GATE GRAND RIVER SIXTH GATE GRAND RIVER
From North From East From South From West
Start Time | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total Right\ Thru \ Left \ Peds \ App. Total | Int. Total \
01:00 PM 0 0 0 0 0 0 237 0 0 237 1 0 0 0 1 0 157 0 0 157 395
01:15 PM 0 0 0 0 0 0 196 0 0 196 2 0 0 0 2 0 167 0 0 167 365
01:30 PM 0 0 0 0 0 0 218 0 0 218 0 0 2 0 2 2 171 0 0 173 393
01:45 PM 0 0 0 0 0 0 222 0 0 222 1 0 0 0 1 1 170 0 0 171 394
Total 0 0 0 0 0 0 873 0 0 873 4 0 2 0 6 3 665 0 0 668 | 1547
02:00 PM 0 0 0 0 0 0 238 1 0 239 2 0 0 0 2 0 162 0 0 162 403
02:15 PM 0 0 0 0 0 0 232 0 0 232 0 0 0 0 0 0 159 0 0 159 391
02:30 PM 0 0 0 0 0 0 195 0 0 195 1 0 0 0 1 0 168 0 0 168 364
02:45 PM 0 0 0 0 0 0 204 0 0 204 0 0 0 0 0 1 160 2 0 163 367
Total 0 0 0 0 0 0 869 1 0 870 3 0 0 0 3 1 649 2 0 652 | 1525
Grand Total 0 0 0 0 0 0 1742 1 0 1743 7 0 2 0 9 4 1314 2 0 1320| 3072
Apprch % 0 0 0 0 0 999 01 0 77.8 0 222 0 0.3 995 0.2 0
Total % 0 0 0 0 0 0 56.7 0 0 56.7| 02 0 01 0 03] 0.1 428 0.1 0 43
Cars 0 0 0 0 0 0 1742 1 0 1743 7 0 2 0 9 4 1314 2 0 1320 | 3072
% Cars 0 0 0 0 0 0 100 100 0 100 | 100 0 100 0 100 | 100 100 100 0 100 100
Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
File Name : Gd River and Sixth Gate - Saturday 1-3
Site Code : 00000000
Start Date : 3/24/2018
Page No :2
SIXTH GATE GRAND RIVER SIXTH GATE GRAND RIVER
From North From East From South From West
Start Time | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds\ App. Total Right\ Thru \ Left \ Peds \ App. Total Right\ Thru \ Left \ Peds\ App. Total |_Int. Total \
Peak Hour Analysis From 01:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 0 0 0 0 0 218 0 0 218 0 0 2 0 2 2 171 0 0 173 393
01:45 PM 0 0 0 0 0 0 222 0 0 222 1 0 0 0 1 1 170 0 0 171 394
02:00 PM 0 0 0 0 0 0 238 1 0 239 2 0 0 0 2 0 162 0 0 162 403
02:15 PM 0 0 0 0 0 0 232 0 0 232 0 0 0 0 0 0 159 0 0 159 391
Total Volume 0 0 0 0 0 0 910 1 0 911 3 0 2 0 5 3 662 0 0 665 | 1581
% App. Total 0 0 0 0 0 999 0.1 0 60 0 40 0 0.5 995 0 0
PHF | .000 .000 .000 .000 .000|.000 .956 .250 .000 .953|.375 .000 .250 .000 .625)|.375 .968 .000 .000 .961| .981
Cars 0 0 0 0 0 0 910 1 0 911 3 0 2 0 5 3 662 0 0 665 | 1581
% Cars 0 0 0 0 0 0 100 100 0 100 | 100 0 100 0 100 | 100 100 0 0 100 100
Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




AECOM
2777 Franklin Road, Suite 2000
Southfield, Ml 48034

Default Comments File Name : Grand River and Main combined
Change These in The Preferences Window Site Code : 00000000

Select File/Preference in the Main Scree Start Date : 3/6/2018

Then Click the Comments Tab Page No :1

Groups Printed- Unshifted - Bank 1 - Bank 2

MAIN ST GRAND RIVER AVE MAIN ST GRAND RIVER AVE
From North From East From South From West
Start Time | Right | Thru [ Left | Peds | sy row | Right | Thru [ Left | Peds [ sy row | Right | Thru [ Left [ Peds | sy row | Right | Thru [ Left | Peds | agp o | i 7o
04:00PM| 21 11 21 1 54| 33 176 14 0 223| 14 2 17 0 33| 19 124 8 0 151| 461
04:15 PM| 25 6 27 0 58| 24 191 15 0 230 11 7 17 0 35| 11 116 4 0 131 454
04:30 PM| 17 10 18 0 45| 33 181 17 0 231| 20 5 18 0 43| 21 147 7 0 175| 494
04:45 PM| 23 8 24 0 55| 34 220 6 1 261 9 14 19 0 42| 11 126 10 0 147| 505
Total| 86 35 90 1 212|124 768 52 1 945 54 28 71 0 153| 62 513 29 0 604]| 1914
05:00PM| 35 15 40 0 90| 40 220 13 0 273| 12 11 30 0 53| 16 139 11 0 166| 582
05:15PM| 33 24 28 0 85| 36 219 14 0 269| 14 11 25 0 50| 16 143 14 0 173| 577
05:30PM| 26 23 29 0 78| 35 205 7 0 247| 12 8 13 0 33| 11 142 17 0 170| 528
05:45PM| 21 29 47 3 100| 30 209 15 0 254| 15 6 21 2 44| 28 140 19 0 187| 585
Total | 115 91 144 3 353|141 853 49 0 1043| 53 36 89 2 180| 71 564 61 0 696 | 2272
*k%k BREAK *kk
07:00 AM 5 0 5 0 10 5 73 2 0 80 2 1 4 0 7 4 109 3 0 116| 213
07:15 AM 5 1 7 0 13 3 88 2 0 93 9 6 6 0 21 5 149 17 0 171| 298
07:30 AM 6 2 2 0 10| 13 89 4 0 106| 10 2 5 0 17 6 139 12 0 157| 290
07:45 AM 6 3 5 0 14 8 110 7 0 125| 13 10 8 0 31 8 191 20 0 219| 389
Total | 22 6 19 0 47| 29 360 15 0 404| 34 19 23 0 76| 23 588 52 0 663| 1190
08:00 AM 2 4 6 0 12| 16 93 6 0 115| 15 7 11 0 33 5 193 25 1 224| 384
08:15 AM 8 2 5 0 15| 10 100 3 0 113| 18 6 8 0 32| 10 195 22 0 227| 387
08:30 AM| 19 1 9 0 29| 11 102 8 0 121| 10 3 12 0 25 9 163 13 0 185| 360
08:45 AM| 20 1 4 0 25| 20 117 8 0 145 9 6 11 0 26| 10 165 19 0 194| 390
Total| 49 8 24 0 81| 57 412 25 0 494| 52 22 42 0 116| 34 716 79 1 830 1521
Grand Total | 272 140 277 4 693|351 2393 141 1 2886|193 105 225 2 525|190 =238 221 1 2793 | 6897
Apprch % |39.2 202 40 0.6 122 829 49 0 368 20 429 04 6.8 8.2 7.9 0

Total % | 3.9 2 4 0.1 10| 5.1 347 2 0 418| 28 15 33 0 76| 2.8 345 3.2 0 405
Unshifted | 259 137 270 4 670|345 2341 139 1 2826|189 102 224 2 517|187 2327 210 1 2725 6738
% Unshifted | 95.2 97.9 975 100 96.7|983 978 986 100 97.9|979 971 996 100 985|984 977 95 100 97.6| 97.7
Bank 1 7 2 2 0 11 5 30 2 0 37 3 3 1 0 7 2 33 7 0 42 97
%Bank1l| 26 14 0.7 0 16| 1.4 13 14 0 13| 16 29 04 0 13| 11 14 32 0 1.5 1.4
Bank 2 6 1 5 0 12 1 22 0 0 23 1 0 0 0 1 1 21 4 0 26 62
% Bank2| 22 0.7 1.8 0 17| 0.3 0.9 0 0 0.8| 0.5 0 0 0 02| 05 09 18 0 0.9 0.9




AECOM
2777 Franklin Road, Suite 2000
Southfield, Ml 48034
File Name : Grand River and Main combined

Site Code : 00000000
Start Date : 3/6/2018

Page No :2
MAIN ST GRAND RIVER AVE MAIN ST GRAND RIVER AVE
From North From East From South From West
Start Time| Right | Thru | Left | Peds [ app.row | Right [ Thru | Left | Peds | ap. row | Right [ Thru [ Left | Peds | ap. row | Right [ Thru [ Left | Peds | ap rom | ine o
Peak Hour Analysis From 04:00 PM to 08:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00PM| 35 15 40 0 90| 40 220 13 0 273 12 11 30 0 53| 16 139 11 0 166| 582
05:15PM| 33 24 28 0 85| 36 219 14 0 269| 14 11 25 0 50| 16 143 14 0 173| 577
05:30PM| 26 23 29 0 78| 35 205 7 0 247 12 8 13 0 33| 11 142 17 0 170| 528
05:45PM| 21 29 47 3 100| 30 209 15 0 254| 15 6 21 2 44| 28 140 19 0 187 | 585
Total Volume | 115 91 144 3 353|141 853 49 0 1043| 53 36 89 2 180| 71 564 61 0 696 | 2272
% App.Total | 32.6 258 40.8 0.8 135 818 4.7 0 294 20 494 1.1 102 81 8.8 0
PHF| 821 .784 .766 .250 .,883|.881 .969 .817 .000 955 .883 .818 .742 .250 849 |.634 .986 .803 .000 .930| .971
Unshifted | 115 91 144 3 353|141 847 49 0 1037| 51 35 89 2 177| 71 556 59 0 686 | 2253
%Unshited | 100 100 100 100 100 | 100 99.3 100 0 99492 972 100 100 98.3|100 986 96.7 0 98.6| 99.2
Bank 1 0 0 0 0 0 0 2 0 0 2 1 1 0 0 2 0 2 1 0 3 7
% Bank 1 0 0 0 0 0 0 02 0 0 02| 19 28 0 0 11 0 04 16 0 0.4 0.3
Bank 2 0 0 0 0 0 0 4 0 0 4 1 0 0 0 1 0 6 1 0 7 12
% Bank 2 0 0 0 0 0 0 05 0 0 04 1.9 0 0 0 0.6 0 11 16 0 1.0 0.5




AECOM
2777 Franklin Road, Suite 2000
Southfield, Ml 48034
File Name : Grand River and Main combined

Site Code : 00000000
Start Date : 3/6/2018

Page No :3
MAIN ST GRAND RIVER AVE MAIN ST GRAND RIVER AVE
From North From East From South From West
Start Time| Right | Thru | Left | Peds [ app row | Right [ Thru | Left | Peds | app row | Right [ Thru [ Left | Peds | ap ow | Right [ Thru [ Left | Peds | ap rom | mirom
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 2 4 6 0 12| 16 93 6 0 115| 15 7 11 0 33 5 193 25 1 224 384
08:15 AM 8 2 5 0 15| 10 100 3 0 113| 18 6 8 0 32| 10 195 22 0 227| 387
08:30 AM| 19 1 9 0 29| 11 102 8 0 121| 10 3 12 0 25 9 163 13 0 185| 360
08:45 AM| 20 1 4 0 25| 20 117 8 0 145 9 6 11 0 26| 10 165 19 0 194| 390
Total Volume | 49 8 24 0 81| 57 412 25 0 494| 52 22 42 0 116| 34 716 79 1 830 1521
% App. Total | 60.5 9.9 29.6 0 115 834 5.1 0 448 19 362 0 41 8.3 95 0.1
PHF| 613 500 .667 .000 .698|.713 .880 .781 .000 852 |.722 .786 .875 .000 879 |.850 .918 .790 .250 914 | .975
Unshifted | 42 8 20 0 70| 53 389 24 0 466| 51 21 41 0 113| 33 695 71 1 800 | 1449
% Unshifted | 85.7 100 83.3 0 86.4|930 944 96.0 0 943|981 955 976 0 974|971 971 899 100 96.4| 95.3
Bank 1 4 0 2 0 6 3 13 1 0 17 1 1 1 0 3 0 15 5 0 20 46
% Bank 1| 8.2 0 83 0 74] 53 32 40 0 34| 19 45 24 0 2.6 0 21 6.3 0 24 3.0
Bank 2 3 0 2 0 5 1 10 0 0 11 0 0 0 0 0 1 6 3 0 10 26
% Bank 2| 6.1 0 83 0 62| 1.8 24 0 0 2.2 0 0 0 0 0| 29 08 38 0 1.2 17




AECOM Corp
3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546
(616) 574-8500

Turning Movement Data

Count Name: Grand River Ave
@ Town Center Dr (Sat.)

Site Code:

Start Date: 04/07/2018

Page No: 1

Grand River Ave Grand River Ave Main St Town Center Dr
Eastbound Westbound Northbound Southbound

Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds "'I:\gt%I Left Thru Right Peds .?‘g&l Tlgttél
1:00 PM 9 154 14 0 177 6 154 50 0 210 15 8 17 0 40 28 10 11 0 49 476
1:15 PM 6 117 18 0 141 6 166 31 0 203 17 8 10 0 35 33 7 12 0 52 431
1:30 PM 15 140 14 0 169 10 183 35 0 228 17 10 11 0 38 35 12 12 0 59 494
1:45 PM 12 129 17 1 158 11 159 39 0 209 19 8 11 0 38 30 9 15 0 54 459
Hourly Total 42 540 63 1 645 33 662 155 0 850 68 34 49 0 151 126 38 50 0 214 | 1860
2:00 PM 11 144 15 0 170 5 164 31 0 200 26 8 9 0 43 27 7 9 0 43 456
2:15PM 10 150 14 0 174 8 156 35 1 199 23 10 15 0 48 44 7 17 0 68 489
2:30 PM 9 146 13 0 168 8 140 44 1 192 16 8 14 0 38 42 4 14 0 60 458
2:45 PM 10 146 15 0 171 7 172 46 2 225 26 10 15 1 51 48 16 12 0 76 523
Hourly Total 40 586 57 0 683 28 632 156 4 816 91 36 53 1 180 161 34 52 0 247 | 1926
Grand Total 82 1126 120 1 1328 61 1294 311 4 1666 | 159 70 102 1 331 287 72 102 0 461 | 3786

Approach % 6.2 84.8 9.0 - - 3.7 77.7 18.7 - - 48.0 21.1 30.8 - 62.3 15.6 22.1 - -

Total % 2.2 29.7 3.2 - 35.1 1.6 34.2 8.2 - 44.0 4.2 1.8 2.7 8.7 7.6 1.9 2.7 12.2 -
Lights 82 1121 120 - 1323 61 1284 311 - 1656 | 158 70 102 330 287 72 101 460 | 3769
% Lights 100.0 99.6  100.0 - 99.6 | 100.0 99.2 100.0 - 99.4 | 99.4 100.0 100.0 99.7 | 100.0 100.0  99.0 99.8 | 99.6

Other Vehicles 0 5 0 - 5 0 10 0 - 10 1 0 0 1 0 0 1 1 17
{’j"eﬁgl‘:; 0.0 0.4 0.0 - 0.4 0.0 0.8 0.0 - 0.6 0.6 0.0 0.0 0.3 0.0 0.0 1.0 0.2 0.4

Pedestrians - - - 1 - - - - 4 - - - - 1 - - - - 0 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - 100.0 - - - - - -




AECOM Corp
3950 Sparks Drive SE

(616) 574-8500

Grand Rapids, Michigan, United States 49546

Turning Movement Peak Hour Data (2:00 PM)

Count Name: Grand River Ave
@ Town Center Dr (Sat.)

Site Code:

Start Date: 04/07/2018

Page No: 2

Grand River Ave Grand River Ave Main St Town Center Dr
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds ‘,'I:\gt% Left Thru Right Peds .?‘g&l Tlgttél
2:00 PM 11 144 15 0 170 5 164 31 0 200 26 8 9 0 43 27 7 9 0 43 456
2:15PM 10 150 14 0 174 8 156 35 1 199 23 10 15 0 48 44 7 17 0 68 489
2:30 PM 9 146 13 0 168 8 140 44 1 192 16 8 14 0 38 42 4 14 0 60 458
2:45 PM 10 146 15 0 171 7 172 46 2 225 26 10 15 1 51 48 16 12 0 76 523
Total 40 586 57 0 683 28 632 156 4 816 91 36 53 1 180 161 34 52 0 247 | 1926
Approach % 5.9 85.8 8.3 - - 3.4 77.5 19.1 - - 50.6 20.0 29.4 - - 65.2 13.8 21.1 - - -
Total % 2.1 30.4 3.0 - 35.5 1.5 32.8 8.1 - 42.4 4.7 1.9 2.8 - 9.3 8.4 1.8 2.7 - 12.8 -
PHF 0.909 0.977 0.950 - 0.981 | 0.875 0.919 0.848 - 0.907 | 0.875 0.900 0.883 - 0.882 | 0.839 0.531 0.765 - 0.813 | 0.921
Lights 40 583 57 - 680 28 632 156 - 816 90 36 53 - 179 161 34 52 - 247 | 1922
% Lights 100.0 99.5 100.0 - 99.6 | 100.0 100.0 100.0 - 100.0 [ 98.9 100.0 100.0 - 99.4 | 100.0 100.0 100.0 - 100.0 | 99.8
Other Vehicles 0 3 0 - 3 0 0 0 - 0 1 0 0 - 1 0 0 0 - 0 4
:feﬁigreeé 0.0 0.5 0.0 - 0.4 0.0 0.0 0.0 - 0.0 1.1 0.0 0.0 - 0.6 0.0 0.0 0.0 - 0.0 0.2
Pedestrians - - - 0 - - - - 4 - - - - 1 - - - - 0 - -
% Pedestrians - - - - - - - - 100.0 - - - - 100.0 - - - - - -




Grand River Ave

AECOM Corp

3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546
(616) 574-8500

Turning Movement Data

Grand River Ave

Meadowbrook Rd

Meadowbrook Rd

Count Name: Grand River Ave
@ Meadowbrook Rd (Sat.)

Site Code:
Start Date: 03/24/2018
Page No: 1

Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .IAE& Left Thru  Right Peds "'I:\gt%I Left Thru  Right Peds .?‘g&l Tlgttél
1:00 PM 18 117 37 0 172 9 166 18 0 193 50 27 9 0 86 17 47 22 0 86 537
1:15PM 18 124 41 0 183 9 140 21 0 170 42 43 10 0 95 29 48 14 0 91 539
1:30 PM 16 100 44 0 160 11 140 24 0 175 45 55 6 0 106 14 55 18 1 87 528
1:45 PM 29 131 41 0 201 9 174 26 0 209 37 52 11 0 100 14 55 22 0 91 601
Hourly Total 81 472 163 0 716 38 620 89 0 747 174 177 36 0 387 74 205 76 1 355 2205
2:00 PM 13 130 47 0 190 13 166 26 0 205 53 36 10 0 99 27 55 25 1 107 601
2:15PM 14 138 34 0 186 9 127 16 0 152 37 55 4 0 96 13 48 11 0 72 506
2:30 PM 14 114 41 0 169 12 144 13 0 169 43 43 12 0 98 11 50 17 0 78 514
2:45 PM 8 141 41 0 190 14 128 12 0 154 42 49 4 0 95 17 48 23 0 88 527
Hourly Total 49 523 163 0 735 48 565 67 0 680 175 183 30 0 388 68 201 76 1 345 2148
3:00 PM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Grand Total 131 995 326 0 1452 86 1185 156 0 1427 349 360 66 0 775 142 406 152 2 700 4354
Approach % 9.0 68.5 22.5 - - 6.0 83.0 10.9 - - 45.0 46.5 8.5 - 20.3 58.0 21.7 - -
Total % 3.0 22.9 7.5 - 33.3 2.0 27.2 3.6 - 32.8 8.0 8.3 15 17.8 3.3 9.3 3.5 16.1 -
Lights 130 984 325 - 1439 85 1179 156 - 1420 349 359 66 774 141 405 151 697 4330
% Lights 99.2 98.9 99.7 - 99.1 98.8 99.5 100.0 - 99.5 | 100.0 99.7 100.0 99.9 99.3 99.8 99.3 99.6 99.4
Other Vehicles 1 11 1 - 13 1 6 0 - 7 0 1 0 1 1 1 1 3 24
TR Other 08 11 03 - 09 | 12 05 00 - 05 | 00 03 00 01 | 07 02 o7 04 | 06
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 2 - -
% Pedestrians - - - - - - - - - - - - - - - - - 100.0 - -




AECOM Corp
3950 Sparks Drive SE

(616) 574-8500

Grand Rapids, Michigan, United States 49546

Turning Movement Peak Hour Data (1:15 PM)

Count Name: Grand River Ave
@ Meadowbrook Rd (Sat.)
Site Code:

Start Date: 03/24/2018

Page No: 2

Grand River Ave Grand River Ave Meadowbrook Rd Meadowbrook Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds ‘?gtgl Left Thru Right Peds .?‘g&l Tlgttél
1:15 PM 18 124 41 0 183 9 140 21 0 170 42 43 10 0 95 29 48 14 0 91 539
1:30 PM 16 100 44 0 160 11 140 24 0 175 45 55 6 0 106 14 55 18 1 87 528
1:45 PM 29 131 41 0 201 9 174 26 0 209 37 52 11 0 100 14 55 22 0 91 601
2:00 PM 13 130 47 0 190 13 166 26 0 205 53 36 10 0 99 27 55 25 1 107 601
Total 76 485 173 0 734 42 620 97 0 759 177 186 37 0 400 84 213 79 2 376 | 2269
Approach % 10.4 66.1 23.6 - - 5.5 81.7 12.8 - - 44.3 46.5 9.3 - 22.3 56.6 21.0 - - -
Total % 3.3 214 7.6 - 32.3 1.9 27.3 4.3 - 33.5 7.8 8.2 1.6 17.6 3.7 9.4 3.5 16.6 -
PHF 0.655 0.926 0.920 - 0.913 | 0.808 0.891 0.933 - 0.908 | 0.835 0.845 0.841 0.943 | 0.724 0.968 0.790 0.879 | 0.944
Lights 75 480 173 - 728 41 618 97 - 756 177 185 37 399 83 212 78 373 2256
% Lights 98.7 99.0 100.0 - 99.2 | 976 99.7 100.0 - 99.6 | 100.0 99.5 100.0 99.8 | 988 995 987 99.2 | 994
Other Vehicles 1 5 0 - 6 1 2 0 - 3 0 1 0 1 1 1 1 - 3 13
:feﬁ)igreeé 1.3 1.0 0.0 - 0.8 24 0.3 0.0 - 0.4 0.0 0.5 0.0 0.3 1.2 0.5 1.3 0.8 0.6
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 2 - -
% Pedestrians - - - - - - - - - - - - - - - - - 100.0 - -




AECOM Corp

3950 Sparks Drive SE

Grand Rapids, Michigan, United States 49546

(616) 574-8500

Turning Movement Data

Count Name: Grand River
Avenue @ Meadowbrook Road
Site Code:

Start Date: 03/15/2018

Page No: 1

Grand River Ave Grand River Ave Meadowbrook Rd Meadowbrook Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru  Right Peds ¢§t§| Left Thru  Right Peds .’?gt% Left Thru  Right Peds ‘,'I:\gt% Left Thru  Right Peds ‘Ip"gt% Tlgttél
7:00 AM 17 95 10 0 122 1 50 30 0 81 23 44 14 0 81 22 10 5 0 37 321
7:15 AM 18 102 13 0 133 2 48 16 0 66 22 39 16 0 77 15 12 2 0 29 305
7:30 AM 29 137 13 0 179 2 55 26 0 83 24 62 16 0 102 33 21 5 0 59 423
7:45 AM 37 140 10 0 187 5 63 41 0 109 37 75 27 0 139 30 33 6 0 69 504
Hourly Total 101 474 46 0 621 10 216 113 0 339 106 220 73 0 399 100 76 18 0 194 1553
8:00 AM 32 133 9 0 174 1 76 69 0 146 27 66 17 0 110 30 25 14 0 69 499
8:15 AM 28 144 17 0 189 6 78 48 0 132 38 59 23 0 120 24 26 10 0 60 501
8:30 AM 31 119 16 1 166 7 70 37 0 114 28 70 23 0 121 32 30 17 0 79 480
8:45 AM 16 142 19 0 177 6 80 39 0 125 33 63 22 0 118 33 38 16 0 87 507
Hourly Total 107 538 61 1 706 20 304 193 0 517 126 258 85 0 469 119 119 57 0 295 1987
9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ok BREAK % R - _ R R _ R R R _ R R R R R R - . R R
Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 PM 10 101 40 0 151 16 196 35 0 247 33 55 11 0 99 30 62 28 0 120 617
4:15 PM 24 112 46 0 182 13 191 14 0 218 35 36 13 0 84 30 79 25 0 134 618
4:30 PM 17 120 35 0 172 19 202 30 0 251 33 51 8 1 92 27 84 32 0 143 658
4:45 PM 15 100 50 0 165 8 221 25 0 254 48 44 11 0 103 27 58 36 0 121 643
Hourly Total 66 433 171 0 670 56 810 104 0 970 149 186 43 1 378 114 283 121 0 518 2536
5:00 PM 18 108 54 0 180 21 198 22 0 241 34 42 13 0 89 58 117 24 0 199 709
5:15 PM 25 104 52 0 181 12 189 26 0 227 59 54 11 0 124 45 95 31 1 171 703
5:30 PM 20 109 55 0 184 16 209 16 0 241 38 56 11 0 105 23 78 31 0 132 662
5:45 PM 22 88 41 0 151 19 191 33 0 243 59 56 8 0 123 36 78 42 1 156 673
Hourly Total 85 409 202 0 696 68 787 97 0 952 190 208 43 0 441 162 368 128 2 658 2747
Grand Total 359 1854 480 1 2693 154 2117 507 0 2778 571 872 244 1 1687 495 846 324 2 1665 | 8823
Approach % 13.3 68.8 17.8 - - 5.5 76.2 18.3 - - 33.8 51.7 14.5 - 29.7 50.8 19.5 - - -
Total % 4.1 21.0 5.4 - 30.5 1.7 24.0 5.7 - 31.5 6.5 9.9 2.8 19.1 5.6 9.6 3.7 18.9 -
Lights 355 1819 471 - 2645 151 2090 500 - 2741 563 865 241 1669 487 841 322 1650 | 8705
% Lights 98.9 98.1 98.1 - 98.2 98.1 98.7 98.6 - 98.7 98.6 99.2 98.8 98.9 98.4 99.4 99.4 99.1 98.7
Other Vehicles 4 35 9 - 48 3 27 7 - 37 8 7 3 18 8 5 2 - 15 118
TR Other 11 19 19 - 18 | 19 13 14 - 13 | 14 o8 12 11 | 16 06 06 - 09 | 13
Pedestrians - - - 1 - - - - 0 - - - - 1 - - - - 2 - -
% Pedestrians - - - 100.0 - - - - - - - - - 100.0 - - - - 100.0 - -




AECOM Corp
3950 Sparks Drive SE

(616) 574-8500

Grand Rapids, Michigan, United States 49546

Turning Movement Peak Hour Data (8:00 AM)

Count Name: Grand River
Avenue @ Meadowbrook Road
Site Code:

Start Date: 03/15/2018

Page No: 2

Grand River Ave Grand River Ave Meadowbrook Rd Meadowbrook Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds ‘?gtgl Left Thru Right Peds .?‘g&l Tlgttél
8:00 AM 32 133 9 0 174 1 76 69 0 146 27 66 17 0 110 30 25 14 0 69 499
8:15 AM 28 144 17 0 189 6 78 48 0 132 38 59 23 0 120 24 26 10 0 60 501
8:30 AM 31 119 16 1 166 7 70 37 0 114 28 70 23 0 121 32 30 17 0 79 480
8:45 AM 16 142 19 0 177 6 80 39 0 125 33 63 22 0 118 33 38 16 0 87 507
Total 107 538 61 1 706 20 304 193 0 517 126 258 85 0 469 119 119 57 0 295 1987
Approach % 15.2 76.2 8.6 - - 3.9 58.8 37.3 - - 26.9 55.0 18.1 - 40.3 40.3 19.3 - -
Total % 5.4 27.1 3.1 - 35.5 1.0 15.3 9.7 - 26.0 6.3 13.0 4.3 23.6 6.0 6.0 2.9 14.8 -
PHF 0.836 0.934 0.803 - 0.934 [ 0.714 0.950 0.699 - 0.885 [ 0.829 0.921 0.924 0.969 [ 0.902 0.783 0.838 0.848 [ 0.980
Lights 105 527 56 - 688 18 290 190 - 498 121 258 84 463 116 115 56 287 1936
% Lights 98.1 98.0 91.8 - 97.5 90.0 95.4 98.4 - 96.3 96.0 100.0 98.8 98.7 97.5 96.6 98.2 97.3 97.4
Other Vehicles 2 11 5 - 18 2 14 3 - 19 5 0 1 6 3 4 1 8 51
TR Other 19 20 82 - 25 | 100 46 16 - 37 | 40 00 12 13 | 25 34 18 27 | 26
Pedestrians - - - 1 - - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - 100.0 - - - - - - - - - - - - - - -




AECOM Corp Count Name: Grand River

3950 Sparks Drive SE Avenue @ Meadowbrook Road
] o ) Site Code:
Grand Rapids, Michigan, United States 49546 Start Date: 03/15/2018
(616) 574-8500 Page No: 3

Turning Movement Peak Hour Data (5:00 PM)

Grand River Ave Grand River Ave Meadowbrook Rd Meadowbrook Rd
Eastbound Westbound Northbound Southbound
Start Time Left Thru Right Peds ¢§t§| Left Thru Right Peds .IAE& Left Thru Right Peds ‘?gtgl Left Thru Right Peds .?‘g&l Tlgttél
5:00 PM 18 108 54 0 180 21 198 22 0 241 34 42 13 0 89 58 117 24 0 199 709
5:15 PM 25 104 52 0 181 12 189 26 0 227 59 54 11 0 124 45 95 31 1 171 703
5:30 PM 20 109 55 0 184 16 209 16 0 241 38 56 11 0 105 23 78 31 0 132 662
5:45 PM 22 88 41 0 151 19 191 33 0 243 59 56 8 0 123 36 78 42 1 156 673
Total 85 409 202 0 696 68 787 97 0 952 190 208 43 0 441 162 368 128 2 658 2747
Approach % 12.2 58.8 29.0 - - 7.1 82.7 10.2 - - 43.1 47.2 9.8 - - 24.6 55.9 19.5 - - -
Total % 3.1 14.9 7.4 - 25.3 2.5 28.6 3.5 - 34.7 6.9 7.6 1.6 - 16.1 5.9 13.4 4.7 - 24.0 -
PHF 0.850 0.938 0.918 - 0.946 | 0.810 0.941 0.735 - 0.979 [ 0.805 0.929 0.827 - 0.889 [ 0.698 0.786 0.762 - 0.827 | 0.969
Lights 85 403 201 - 689 67 787 97 - 951 190 204 43 - 437 161 368 128 - 657 2734
% Lights 100.0 985 99.5 - 99.0 98.5 100.0 100.0 - 99.9 | 100.0 98.1 100.0 - 99.1 99.4 100.0 100.0 - 99.8 99.5
Other Vehicles 0 6 1 - 7 1 0 0 - 1 0 4 0 - 4 1 0 0 - 1 13
TR Other 00 15 05 - 10 | 15 00 00 - 01 | 00 19 00 - 09 | 06 00 00 - 02 | 05
Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 2 - -
% Pedestrians - - - - - - - - - - - - - - - - - - 100.0 - -




AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : 11 Mile Rd- Town Center Dr 7-9 AM & 4-6 PM Combo
Site Code : 00000000

Start Date : 2/27/2018

PageNo :1

Groups Printed- Cars - Trucks - Pedestrians

TOWN CENTER DR 11 MILE RD TOWN CENTER DR 11 MILE RD
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.1ow | Right | Thru | Left | Peds | s roa | Right | Thru | Left [ Peds | aprew | Right | Thru| Left | Peds [ ap rom | int Total |
07:00 AM 0 2 8 1 11 4 2 0 2 8 6 3 4 1 14 0 16 1 0 17 50
07:15 AM 0 3 5 2 10 4 5 4 2 15 8 2 4 2 16 4 21 2 0 27 68
07:30 AM 2 3 7 2 14 6 4 3 2 15| 19 8 4 0 31 4 24 1 1 30 90
07:45 AM 0 6 13 4 23 6 4 2 0 12| 17 15 4 0 36 5 17 2 0 24 95
Total 2 14 33 9 58| 20 15 9 6 50| 50 28 16 3 97| 13 78 6 1 98 303
08:00 AM 0 4 22 7 33 6 5 2 0 13| 17 8 5 0 30 5 17 4 0 26 102
08:15 AM 1 10 12 0 23 9 5 13 0 27 9 7 3 0 19 7 17 2 0 26 95
08:30 AM 1 5 12 6 24| 12 11 7 0 30| 16 11 8 1 36 5 17 0 0 22 112
08:45 AM 1 3 12 2 18 6 6 6 2 20| 15 15 7 0 37 5 13 7 0 25 100
Total 3 22 58 15 98| 33 27 28 2 90| 57 41 23 1 122 22 64 13 0 99 | 409
*kk BREAK *kk
04:00 PM 1 21 6 0 28| 52 23 23 2 100 3 14 24 0 41| 24 18 1 0 43| 212
04:15 PM 4 18 8 0 30| 19 18 11 0 48 3 7 18 0 28| 25 9 2 0 36 142
04:30 PM 2 14 14 0 30| 35 28 26 0 89 7 14 18 0 39| 30 10 1 0 41| 199
04:45 PM 4 14 8 0 26| 23 29 27 0 79 4 11 27 1 43| 33 12 2 0 47 195
Total | 11 67 36 0 114|129 98 87 2 316 | 17 46 87 1 151 | 112 49 6 0 167 748
05:00 PM 2 21 5 0 28| 64 34 39 0 137 7 22 27 3 59| 23 18 0 0 41| 265
05:15 PM 2 25 10 0 37| 38 41 43 0 122 5 19 25 0 49| 32 15 0 0 47 255
05:30 PM 4 24 8 0 36| 32 33 33 0 98 4 14 24 2 44| 37 16 2 0 55 233
05:45 PM 1 20 11 0 32| 23 37 25 1 86 4 17 29 0 50| 35 21 2 0 58| 226
Total 9 90 34 0 133 | 157 145 140 1 443 | 20 72 105 5 202 | 127 70 4 0 201 979
Grand Total | 25 193 161 24 403|339 285 264 11 899 | 144 187 231 10 572|274 261 29 1 565| 2439
Apprch% | 6.2 479 40 6 377 317 294 1.2 25.2 327 404 1.7 485 46.2 51 0.2
Total % 1 79 6.6 1 165139 117 108 05 369| 59 77 95 04 235|112 107 1.2 0 232
Cars| 24 189 158 24 395|336 284 260 11 891 | 142 182 227 10 561 | 271 261 29 1 562 | 2409
% Cars| 96 979 98.1 100 08/99.1 99.6 985 100 99.1[986 97.3 983 100 98.1/989 100 100 100 99.5| 98.8
Trucks 1 2 1 0 4 3 0 4 0 7 1 4 3 0 8 2 0 0 0 2 21
% Trucks 4 1 06 0 1] 0.9 0 15 0 08| 0.7 21 13 0 14| 0.7 0 0 0 0.4 0.9
Pedestrians 0 2 2 0 4 0 1 0 0 1 1 1 1 0 3 1 0 0 0 1 9
% Pedestrians 0 1 1.2 0 1 0 04 0 0 0.1/ 0.7 05 0.4 0 05| 04 0 0 0 0.2 0.4



AECOM

27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : 11 Mile Rd- Town Center Dr 7-9 AM & 4-6 PM Combo
Site Code : 00000000
Start Date : 2/27/2018

Page No :3
TOWN CENTER DR 11 MILE RD TOWN CENTER DR 11 MILE RD
From North From East From South From West

Start Time | Right | Thru | Left [ Peds | am.7om | Right | Thru | Left | Peds | am.1os | Right | Thru | Left | Peds | am roa | Right | Thru | Left | Peds | s o | int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 4 22 7 33 6 5 2 0 13| 17 8 5 0 30 5 17 4 26| 102
08:15 AM 1 10 12 0 23 9 5 13 0 27 9 7 3 0 19 7 17 2 26 95
08:30 AM 1 5 12 6 24| 12 11 7 0 30| 16 11 8 1 36 5 17 0 22 112
08:45 AM 1 3 12 2 18 6 6 6 2 20| 15 15 7 0 37 5 13 7 25| 100
Total Volume 3 22 58 15 98| 33 27 28 2 90| 57 41 23 1 122 22 64 13 99| 409

%App.Total | 3.1 22.4 59.2 15.3 36.7 30 311 2.2 46.7 336 189 0.8 22.2 646 13.1

cooococo8oooooo
©
a
N

PHF | .750 .550 .659 .536 .742|.688 .614 .538 .250 750 .838 .683 .719 .250 .824 | .786 .941 .464 .0 913

Cars 2 22 58 15 97| 30 26 25 2 83| 57 36 23 1 117| 21 64 13 98| 395

% Cars | 66.7 100 100 100 99.0|90.9 96.3 89.3 100 92.2| 100 87.8 100 100 95.9|955 100 100 99.0| 96.6
Trucks 1 0 0 0 1 3 0 3 0 6 0 4 0 0 4 0 0 0 0 11

% Trucks | 33.3 0 0 0 1.0] 9.1 0 10.7 0 6.7 0 98 0 0 3.3 0 0 0 0 2.7
Pedestrians 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 1 0 0 1 3
% Pedestrians 0 0 0 0 0 0 3.7 0 0 1.1 0 24 0 0 0.8| 45 0 0 1.0 0.7

File Name : 11 Mile Rd- Town Center Dr 7-9 AM & 4-6 PM Combo
Site Code : 00000000
Start Date : 2/27/2018

PageNo :4
TOWN CENTER DR 11 MILE RD TOWN CENTER DR 11 MILE RD
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 2 21 5 0 28| 64 34 39 0 137 7 22 27 3 59| 23 18 0 0 41| 265
05:15 PM 2 25 10 0 37| 38 41 43 0 122 5 19 25 0 49| 32 15 0 0 47| 255
05:30 PM 4 24 8 0 36| 32 33 33 0 98 4 14 24 2 44| 37 16 2 0 55| 233
05:45 PM 1 20 11 0 32| 23 37 25 1 86 4 17 29 0 50| 35 21 2 0 58| 226
Total Volume 9 90 34 0 133|157 145 140 1 443 20 72 105 5 202|127 70 4 0 201| 979
% App. Total | 6.8 67.7 25.6 0 354 327 316 0.2 99 356 52 25 63.2 34.8 2 0
PHF | .563 900 .773 .000 .899|.613 .884 .814 .250 .808)|.714 .818 .905 .417 .856|.858 .833 .500 .000 .866| .924
Cars 9 89 32 0 130|157 145 139 1 442| 20 72 102 5 199|127 70 4 0 201, 972
% Cars | 100 989 94.1 0 97.7|/100 100 99.3 100 99.8| 100 100 97.1 100 985|100 100 100 0 100| 99.3
Trucks 0 1 0 0 1 0 0 1 0 1 0 0 2 0 2 0 0 0 0 0 4
% Trucks 0 11 0 0 0.8 0 0 07 0 0.2 0 0 19 0 1.0 0 0 0 0 0 0.4
Pedestrians 0 0 2 0 2 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 3
% Pedestrians 0 0 59 0 15 0 0 0 0 0 0 0 10 0 0.5 0 0 0 0 0 0.3




AECOM
2777 Franklin Road, Suite 2000
Southfield, Ml 48034

File Name : 11 Mile Rd- Town Center Dr 1-3 PM (Weekend Count)
Site Code : 00000000

Start Date : 3/24/2018

PageNo :1

Groups Printed- Cars - Trucks - Pedestrians

TOWN CENTER DR 11 MILE RD TOWN CENTER DR 11 MILE RD
From North From East From South From West
Start Time | Right | Thru [ Left | Peds | up roa | Right | Thru | Left | Peds [ ayp row | Right | Thru | Left | Peds [ app.row | Right | Thru [ Left | Peds [ ap. rom | it 1om |
01:00PM| 4 16 12 0 32 7 18 3 0 28 7 15 45 0 67| 34 15 1 0 50| 177
01:15PM| 3 13 10 0 26 8 32 4 0 44 3 14 40 0 57| 39 20 3 0 62| 189
01:30PM| 4 13 4 0 21| 10 13 3 0 26 7 15 46 0 68| 60 17 2 0 79| 194
01:45PM| 5 18 8 0 31| 13 15 7 1 36 6 13 45 0 64| 44 17 4 0 65| 196
Total| 16 60 34 0 110| 38 78 17 1 134| 23 57 176 0 256|177 69 10 0 256| 756
02:.00PM| 6 21 6 0 33 8 23 5 2 38 5 13 42 0 60| 45 26 2 0 73| 204
02:15PM| 3 10 8 0 21 9 20 5 4 38 6 22 40 0 68| 49 20 2 0 71| 198
02:30PM| 4 20 9 0 33 8 21 7 0 36 6 15 33 0 54| 41 26 2 0 69| 192
02:45PM| 10 28 14 0 52| 10 19 7 0 36 1 14 38 0 53| 45 18 3 0 66| 207
Total| 23 79 37 0 139| 35 83 24 6 148| 18 64 153 0 235|180 90 9 0 279| 801
Grand Total | 39 139 71 0 249| 73 161 41 7 282| 41 121 329 0 491|357 159 19 0 535| 1557
Apprch % | 15.7 558 285 0 259 571 145 25 8.4 246 67 0 66.7 297 3.6 0
Total % | 25 8.9 4.6 0 16| 47 103 26 04 181| 26 7.8 211 0 315|229 102 1.2 0 344
Cars| 38 138 68 0 244| 72 159 40 7 278| 41 120 329 0 490|357 157 18 0 532 1544
% Cars | 974 99.3 958 0 98986 988 976 100 98.6|100 992 100 0 99.8| 100 987 947 0 994| 99.2
Trucks 1 1 3 0 5 1 2 0 0 3 0 1 0 0 1 0 2 0 0 2 11
% Trucks | 26 0.7 4.2 0 2|14 12 0 0 11 0 038 0 0 0.2 0 13 0 0 0.4 0.7
Pedestrians 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 1 2
% Pedestrians 0 0 0 0 0 0 0 2.4 0 0.4 0 0 0 0 0 0 0 53 0 0.2 0.1
File Name : 11 Mile Rd- Town Center Dr 1-3 PM (Weekend Count)
Site Code : 00000000
Start Date : 3/24/2018
Page No :2
TOWN CENTER DR 11 MILE RD TOWN CENTER DR 11 MILE RD
From North From East From South From West
Start Time ng Thr Left Ped App. Total ng Thr Left Ped App. Total ng Thr Left Ped App. Total ng Thr Left Ped App. Total Int. Total
ht u S ht u 5 ht u s ht u s
Peak Hour Analysis From 01:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:00 PM
02:00PM| 6 21 6 0 33 8 23 5 2 38 5 13 42 0 60| 45 26 2 0 73| 204
02:15PM| 3 10 8 0 21 9 20 5 4 38 6 22 40 0 68| 49 20 2 0 71| 198
02:30PM| 4 20 9 0 33 8 21 7 0 36 6 15 33 0 54| 41 26 2 0 69| 192
02:45PM| 10 28 14 0 52| 10 19 7 0 36 1 14 38 0 53| 45 18 3 0 66| 207
TotalVolume | 23 79 37 0 139| 35 83 24 6 148| 18 64 153 0 235|180 90 9 0 279| 801
% App. Total | 16.5 56.8 26.6 0 236 561 162 4.1 7.7 272 651 0 645 323 3.2 0
PHF| .575 .705 .661 .000 .668 | .875 .902 .857 .375 .974|.750 .727 911 .000 .864 |.918 .865 .750 .000 955 | .967
Cars| 23 79 36 0 138| 35 83 23 6 147| 18 63 153 0 234|180 89 9 0 278| 797
% Cars | 100 100 97.3 0 99.3|100 100 958 100 99.3| 100 984 100 0 99.6| 100 989 100 0 99.6| 995
Trucks 0 0 1 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 3
% Trucks 0 0 27 0 0.7 0 0 0 0 0 0 16 0 0 0.4 0 11 0 0 0.4 0.4
Pedestrians 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
% Pedestrians 0 0 0 0 0 0 0 4.2 0 0.7 0 0 0 0 0 0 0 0 0 0 0.1




AECOM
2777 Franklin Road, Suite 2000
Southfield, Ml 48034

File Name : Main and Potomac combined
Site Code : 00000000

Start Date : 2/27/2018

Page No :1

Groups Printed- Cars - Trucks - Pedestrians

MAIN AND POTOMAC MAIN MAIN AND POTOMAC MAIN
From North From East From South From West
Start Time | Right | Thru [ Left | Peds | up roa | Right | Thru | Left | Peds [ ayp row | Right | Thru | Left | Peds [ app.row | Right | Thru [ Left | Peds [ ap. rom | it 1om |
04:00 PM| 16 11 0 0 27 0 0 0 1 1 0 3 6 0 9| 11 0 9 0 20 57
04:15PM| 11 1 0 1 13 0 0 0 0 0 0 2 4 0 6 8 0 20 0 28 47
04:30 PM| 20 13 0 0 33 0 0 0 0 0 0 0 4 0 4 6 0 30 0 36 73
04:45 PM| 17 4 0 3 24 0 0 0 0 0 0 5 11 0 16 5 0 28 0 33 73
Total| 64 29 0 4 97 0 0 0 1 1 0 10 25 0 35| 30 0 87 0 117| 250
05:00 PM| 27 5 0 0 32 0 0 0 1 1 0 6 8 0 14 7 0 27 0 34 81
05:15PM| 27 10 1 2 40 0 0 0 0 0 0 10 1 0 11 5 0 26 0 31 82
05:30PM| 28 11 0 2 41 0 0 0 0 0 0 5 4 0 9 7 0 26 0 33 83
05:45PM| 27 15 0 0 42 0 0 0 0 0 0 7 7 0 14 4 0 27 0 31 87
Total| 109 41 1 4 155 0 0 0 1 1 0 28 20 0 48| 23 0 106 0 129| 333
*k%k BREAK *kk
07:00 AM 1 1 0 0 2 0 0 0 0 0 0 3 14 0 17 2 0 14 0 16 35
07:15 AM 1 0 0 0 1 0 0 0 0 0 0 12 11 0 23 6 0 14 0 20 44
07:30 AM 2 4 0 0 6 0 0 0 0 0 0 7 16 0 23 2 0 12 0 14 43
07:45 AM 2 3 0 0 5 0 0 0 0 0 0 20 14 0 34 1 0 18 0 19 58
Total 6 8 0 0 14 0 0 0 0 0 0 42 55 0 97| 11 0 58 0 69| 180
08:00 AM 3 1 0 0 4 0 0 0 0 0 0 8 10 0 18 4 0 9 0 13 35
08:15 AM 4 2 0 0 6 0 0 0 0 0 0 10 12 0 22 0 0 18 0 18 46
08:30 AM 6 0 0 0 6 0 0 0 0 0 0 15 9 0 24 2 0 23 1 26 56
08:45 AM 4 4 0 0 8 0 0 0 1 1 0 14 10 0 24 4 0 19 1 24 57
Total | 17 7 0 0 24 0 0 0 1 1 0 47 41 0 88| 10 0 69 2 81| 194
Grand Total | 196 85 1 8 290 0 0 0 3 3 0 127 141 0 268| 74 0 320 2  396| 957
Apprch % | 676 293 0.3 28 0 0 0 100 0 474 526 0 18.7 0 808 0.5
Total % | 205 89 0.1 08 30.3 0 0 0 03 0.3 0 133 147 0 28| 7.7 0 334 02 414
Cars | 195 84 1 8 288 0 0 0 3 3 0 121 141 0 262| 72 0 316 2  390| 943
% Cars | 995 98.8 100 100 99.3 0 0 0 100 100 0 953 100 0 97.8|973 0 988 100 98.5| 985
Trucks 0 1 0 0 1 0 0 0 0 0 0 5 0 0 5 0 0 3 0 3 9
% Trucks 0 1.2 0 0 0.3 0 0 0 0 0 0 39 0 0 1.9 0 0 09 0 0.8 0.9
Pedestrians 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 2 0 1 0 3 5
% Pedestrians 0.5 0 0 0 0.3 0 0 0 0 0 0 0.8 0 0 0.4 2.7 0 0.3 0 0.8 0.5



AECOM
2777 Franklin Road, Suite 2000
Southfield, Ml 48034
File Name : Main and Potomac combined

Site Code : 00000000
Start Date : 2/27/2018

Page No :2
MAIN AND POTOMAC MAIN MAIN AND POTOMAC MAIN
From North From East From South From West
Start Time ng Thr Left Ped App. Total ng Thr Left Ped App. Total ng Thr Left Ped App. Total ng Thr Left Ped App. Total Int. Total
ht u S ht u S ht u S ht u S
Peak Hour Analysis From 04:00 PM to 12:30 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM| 27 5 0 0 32 0 0 0 1 1 0 6 8 0 14 7 0 27 0 34 81
05:15PM| 27 10 1 2 40 0 0 0 0 0 0 10 1 0 11 5 0 26 0 31 82
05:30 PM| 28 11 0 2 41 0 0 0 0 0 0 5 4 0 9 7 0 26 0 33 83
05:45PM| 27 15 0 0 42 0 0 0 0 0 0 7 7 0 14 4 0 27 0 31 87
Total Volume | 109 41 1 4 155 0 0 0 1 1 0 28 20 0 48 | 23 0 106 0 129 | 333
%App.Total | 70.3 265 0.6 2.6 0 0 0 100 0 583 417 0 17.8 0 822 0
PHF| 973 683 .250 .500 ,923|.000 .000 .000 .250 .,250|.000 .700 .625 .000 .,857 |.821 .000 .981 .000 949 | .957
Cars | 108 41 1 4 154 0 0 0 1 1 0 26 20 0 46| 22 0 104 0 126 327
% Cars | 991 100 100 100 99.4 0 0 0 100 100 0 929 100 0 95.8|957 0 981 0 97.7| 98.2
Trucks 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 2 0 2 3
% Trucks 0 0 0 0 0 0 0 0 0 0 0 36 0 0 21 0 0 19 0 1.6 0.9
Pedestrians 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 3
% Pedestrians 0.9 0 0 0 0.6 0 0 0 0 0 0 3.6 0 0 21 4.3 0 0 0 0.8 0.9

Peak Hour Analysis From 12:45 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 2 20 14 34 58

0800AM| 3 1 0 0 4 o 0o o0 o0 oo o 8 10 0o 18 . o0 9 0 13| 35
0815AM| 4 2 0 0 ./ 0o o o o 00 0 10 12 0 22/ o o0 18 0 18| 46
0830AM| . O 0 0O 6/ 0 0 0 O 0 0 15 9 0 24 2 0 . . .| 56
Toll e 6 9 o0 210 0 0 o0 o0 0O, 0 53 45 0 9| 7 o0 68 1 76| 195
Volume
% App. | 71. 28. 54. 45. 89.
e R A 0o 0 o0 o0 o >, % o 92 0, 13
62 50 .00 .00 00 .00 .00 .00 00 66 .80 .00 43 00 .73 .25
PHE 70 0 o 75| o o o o 000 Tg Ca t, Ty or| g T0 TS T s sa
Cas| 15 6 0 ©0 21| 0 0 o0 0 0/ 0 53 45 o0 98| 7 o0 67 1 75| 194
%Cars|100 100 0 0 1200/ 0 O 0 O 0/ 0 100 100 0 100|100 O 985; 100 98.7| 99.5
Trucks| 0 0 0 0 o0 0 0 0 o0 o0 0o 0 0 o0 ol o o 1 o 1 1
%Trucks| 0 O 0 0O o0 0o 0o 0 O o0 0o 0o 0 o0 ol o 0 15 o0 13| 05
Pedestial 5 o o0 0o 0o 0 o0 ol o 0o 0 0 ol o 0o o0 o0 0 0

ns
%
Pedestria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ns




AECOM
27777 Franklin Road, Suite 2000
Southfield MI, 48034

File Name : Main St- Potomac+Main St 1-3 PM (Weekend Count)
Site Code : 00000000

Start Date : 3/24/2018

PageNo :1

Groups Printed- Cars

Main St From Potomac St Main St
From North East From South From West
Start Time | Right \ Thru \ Left \ Peds \ App. Total | App. Total Right\ Thru \ Left \ Peds \ App. Total Right\ Thru \ Left \ Peds \ App. Total | Int. Total \
01:00 PM 26 7 0 0 33 0 0 7 3 0 10 8 0 48 0 56 99
01:15PM 17 8 0 0 25 0 0 5 7 0 12 7 0 25 0 32 69
01:30 PM 20 3 0 0 23 0 0 9 6 0 15 11 0 22 0 33 71
01:45 PM 16 4 0 0 20 0 0 5 7 0 12 10 0 42 0 52 84
Total 79 22 0 0 101 0 0 26 23 0 49 36 0 137 0 173 323
02:00 PM 11 9 0 0 20 0 0 6 9 0 15 9 0 27 0 36 71
02:15 PM 17 5 0 0 22 0 0 7 5 0 12 3 0 22 0 25 59
02:30 PM 12 6 0 0 18 0 0 5 6 0 11 7 0 24 0 31 60
02:45 PM 17 7 0 0 24 0 0 9 6 0 15 10 0 18 0 28 67
Total 57 27 0 0 84 0 0 27 26 0 53 29 0 91 0 120 257
Grand Total | 136 49 0 0 185 0 0 53 49 0 102 65 0 228 0 293 580
Apprch % | 73.5 26.5 0 0 0 52 48 0 22.2 0 778 0
Total % | 23.4 8.4 0 0 31.9 0 0 91 84 0 17.6| 11.2 0 393 0 50.5
File Name : Main St- Potomac+Main St 1-3 PM (Weekend Count)
Site Code : 00000000
Start Date : 3/24/2018
Page No :2
Main St From Potomac St Main St
From North Egst From South From West

Start Time | Right | Thru | Left | Peds | App. Total | App. Total | Right | Thru | Left | Peds | app. Total | Right | Thru | Left | Peds | app. Total | Int. Totat ]

Peak Hour Analysis From 01:00 PM to 02:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM

01:00 PM 26 7 0 0 33 0 0 7 3 0 10 8 0 48 0 56 99
01:15PM 17 8 0 0 25 0 0 5 7 0 12 7 0 25 0 32 69
01:30 PM 20 3 0 0 23 0 0 9 6 0 15 11 0 22 0 33 71
01:45 PM 16 4 0 0 20 0 0 5 7 0 12 10 0 42 0 52 84
Total Volume 79 22 0 0 101 0 0 26 23 0 49 36 0 137 0 173 323

% App. Total | 78.2 21.8 0 0 0 531 46.9 0 20.8 0 79.2 0
PHF| .760 .688 .000 .000 .765 .000| .000 .722 .821 .000 .817| .818 .000 .714 .000 772 .816




Novi Road/Grand River Avenue Area Multi-
Development Traffic Impact Study DRAFT

APPENDIX B-1. Existing (2018) Conditions Capacity
Analysis Reports

Prepared for: City of Novi AECOM



HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 293 511 169 79 216 93 120 513 163 90 362 85

Future Volume (vph) 293 511 169 79 216 93 120 513 163 90 362 85

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 100 095 100 095 100 095 100 095

Frpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 100 096 100 095 100 096 1.00 097

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3574 1776 3391 1844 3556 1863 3609

FIt Permitted 042 1.00 026  1.00 042 1.00 027 1.00

Satd. Flow (perm) 831 3574 482 3391 809 3556 537 3609

Peak-hour factor, PHF 088 088 088 09 09 09 092 092 092 09 09 090

Adj. Flow (vph) 333 581 192 88 240 103 130 558 177 100 402 94

RTOR Reduction (vph) 0 30 0 0 52 0 0 22 0 0 15 0

Lane Group Flow (vph) 333 743 0 88 291 0 130 713 0 100 481 0

Confl. Peds. (#/hr) 1 1 2 2

Heavy Vehicles (%) 2% 2% 2% 7% 7% 7% 3% 3% 3% 2% 2% 2%

Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G () 450 304 235 155 546 486 546 486

Effective Green, g (s) 450 304 235 155 546 486 546 486

Actuated g/C Ratio 038 0.26 020 013 046 041 046 041

Clearance Time (S) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 512 913 182 441 423 1452 313 1473

v/s Ratio Prot c0.12 c0.21 003 0.09 0.02 ¢0.20 c0.02 0.13

v/s Ratio Perm 0.12 0.06 0.13 0.13

v/c Ratio 065 081 048  0.66 031 049 032 033

Uniform Delay, d1 335 416 50.1 492 240  26.0 29.1 240

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.95

Incremental Delay, d2 3.0 5.6 2.0 3.6 0.4 1.2 0.6 0.6

Delay (s) 36.4 473 521 528 244 272 215 233

Level of Service D D D D © © © ©

Approach Delay (s) 44.0 52.6 26.8 24.0

Approach LOS D D © ©

Intersection Summary

HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 119.0 Sum of lost time (S) 26.0

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 420 903 137 54 253 202 88 843 51 161 486 219

Future Volume (vph) 420 903 137 54 253 202 88 843 51 161 486 219

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Lane Util. Factor 100 095 100 095 1.00 100 0.95 100 0.95

Frt 100 098 100 100 0.8 1.00 0.99 100 095

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1845 3617 1792 3585 1604 1845 3658 1845 3517

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1845 3617 1792 3585 1604 1845 3658 1845 3517

Peak-hour factor, PHF 087 087 087 08 08 08 092 092 092 091 091 091

Adj. Flow (vph) 483 1038 157 64 298 238 96 916 55 177 534 241

RTOR Reduction (vph) 0 7 0 0 0 0 0 4 0 0 39 0

Lane Group Flow (vph) 483 1188 0 64 298 238 96 967 0 177 736 0

Heavy Vehicles (%) 3% 3% 3% 6% 6% 6% 3% 3% 3% 3% 3% 3%

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 300 497 91 288 417 113 381 129 397

Effective Green, g () 300 497 91 288 417 113 381 129 397

Actuated g/C Ratio 022 037 007 021 031 008 028 0.10 0.30

Clearance Time () 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 413 1341 121 770 499 155 1040 177 1041

v/s Ratio Prot c0.26 ¢0.33 004 008 005 005 c0.26 c0.10 0.21

v/s Ratio Perm 0.10

vic Ratio 117  0.89 053 039 048 062 093 100 071

Uniform Delay, d1 520 395 60.4 450 373 593 467 605 42,0

Progression Factor 1.00 1.00 1.15 0.81 0.83 0.87 0.86 1.26 0.57

Incremental Delay, d2 994 8.9 4.3 14 0.8 6.9 136 66.2 2.2

Delay (s) 1514 484 737 379 316 585 537 1428  26.1

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

Approach Delay (s) 78.0 39.2 54.2 47.8

Approach LOS E D D D

Intersection Summary

HCM 2000 Control Delay 60.0 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.2

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak
AECOM

Synchro 9 - Report

Page 2



HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 79 716 34 25 412 57 42 22 52 24 8 49
Future Volume (vph) 79 716 34 25 412 57 42 22 52 24 8 49
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 095 100 100 1.00 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 099 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1827 3629 1792 1887 1604 1841 1748 1650 1667 1754 1457
Flt Permitted 043  1.00 032 100 100 075 100 1.00 074 100 1.00
Satd. Flow (perm) 834 3629 597 1887 1604 1454 1748 1650 1300 1754 1457
Peak-hour factor, PHF 091 091 091 08 08 08 08 08 08 070 070 0.70
Adj. Flow (vph) 87 787 37 29 485 67 48 25 59 34 11 70
RTOR Reduction (vph) 0 2 0 0 0 22 0 0 55 0 0 67
Lane Group Flow (vph) 87 822 0 29 485 45 48 25 4 34 11 3
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 3% 3% 3%  14%  14%  14%
Parking (#/hr) 0
Turn Type pm-+pt NA pm-+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 1023 941 929 894 894 147 8.5 8.5 9.3 5.8 5.8
Effective Green, g () 1023 94.1 929 894 894 147 8.5 8.5 9.3 5.8 5.8
Actuated g/C Ratio 0.76  0.70 069 067 067 011 006 006 007 004 0.04
Clearance Time () 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 697 2548 445 1258 1070 177 110 104 99 75 63
v/s Ratio Prot c0.01 0.23 0.00 c0.26 c0.01  0.01 001 0.01
v/s Ratio Perm 0.09 0.04 0.03 ¢0.02 000 0.1 0.00
vic Ratio 012 032 007 039 004 027 023 004 034 015 0.05
Uniform Delay, d1 7.2 7.7 88 10.0 76 549 596 589 596 617 615
Progression Factor 043 054 03 049 100 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.0 0.2 0.1 0.9 0.1 0.8 1.1 0.1 2.1 0.9 0.3
Delay (s) 3.2 4.3 31 5.7 77 557 607 590 617 626 618
Level of Service A A A A A E E E E E E
Approach Delay (s) 4.2 5.8 58.2 61.8
Approach LOS A A E E
Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.4
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak Synchro 9 - Report
AECOM Page 3



HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b o of (B s T M4 ol I s i"r
Traffic Volume (vph) 5 2 78 31 2 3 77 432 89 1 671 14
Future Volume (vph) 5 2 78 31 2 3 77 432 89 1 671 14
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 100 100 088 097 1.00 097 091 100 100 091 1.00
Frt 100 100 0.8 100 091 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Flt Permitted 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (perm) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Peak-hour factor, PHF 073 073 073 069 069 069 079 079 079 083 083 083
Adj. Flow (vph) 7 3 107 45 3 4 97 547 113 1 808 17
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 33 0 0 6
Lane Group Flow (vph) 7 3 107 45 7 0 97 547 80 1 808 11
Heavy Vehicles (%) 5% 5% 5% 11% 11% 11% 3% 3% 3% 2% 2% 2%
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 6.0 6.0 208 6.5 6.5 88 954 954 13 879 879
Effective Green, g () 6.0 6.0 208 6.5 6.5 88 954 954 13 879 879
Actuated g/C Ratio 004 004 016 005 0.5 007 071 071 001 066 0.66
Clearance Time () 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 35 35 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 85 442 161 79 235 3773 1174 18 3511 1093
v/s Ratio Prot 000 0.00 ¢0.04 001 0.0 c0.03 0.10 0.00 c0.15
v/s Ratio Perm 0.05 0.01
vic Ratio 009 004 024 028 0.09 041 014 007 006 023 0.1
Uniform Delay, d1 614 612 497 615 609 60.1 6.2 58 657 9.3 8.0
Progression Factor 100 100 1.00 100 1.00 095 045 000 100 100 1.00
Incremental Delay, d2 0.5 0.2 0.3 1.1 0.6 1.2 0.1 0.1 13 0.2 0.0
Delay (s) 618 614 500 626 615 58.1 2.8 01 670 9.5 8.0
Level of Service E E D E E E A A E A A
Approach Delay (s) 51.0 62.5 9.5 9.5
Approach LOS D E A A
Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak
AECOM

Synchro 9 - Report
Page 4



HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 107 538 61 20 304 193 126 258 85 119 119 57
Future Volume (vph) 107 538 61 20 304 193 126 258 85 119 119 57
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frpb, ped/bikes 100 100 1.00 100 100 100 100 100 100 1.00 100 0.8
Flpb, ped/bikes 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 1.00 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1845 1942 1650 1827 1923 1635 1860 1961 1667 1845 1942 1620
Flt Permitted 048 100 100 028 100 1.00 059 100 100 026 100 1.00
Satd. Flow (perm) 931 1942 1650 538 1923 1635 1150 1961 1667 503 1942 1620
Peak-hour factor, PHF 093 093 093 089 089 08 09 09 09 08 08 085
Adj. Flow (vph) 115 578 66 22 342 217 133 272 89 140 140 67
RTOR Reduction (vph) 0 0 27 0 0 89 0 0 69 0 0 52
Lane Group Flow (vph) 115 578 39 22 342 128 133 272 20 140 140 15
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type pm-+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 727 672 789 727 672 792 360 243 298 366 246 301
Effective Green, g (s) 727 672 789 727 672 792 360 243 298 366 246 301
Actuated g/C Ratio 054 050 059 054 050 059 027 018 022 027 018 0.22
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0
Lane Grp Cap (vph) 542 973 971 344 964 966 370 355 370 257 356 363
v/s Ratio Prot c0.01 ¢030 000 000 018 001 003 <c014 000 005 007 0.00
v/s Ratio Perm 0.11 0.02 0.03 0.07  0.07 001 0.0 0.01
v/c Ratio 021 059 004 006 035 013 036 077 005 054 039 0.04
Uniform Delay, d1 153 237 116 166 203 122 386 521 410 391 481 407
Progression Factor 037 03 087 100 100 1.00 100 100 100 1.00 100 1.00
Incremental Delay, d2 0.2 2.6 0.0 0.1 1.0 0.1 0.6 9.8 0.1 2.4 0.8 0.0
Delay (s) 58 110 101 167 213 122 392 619 411 415 490 407
Level of Service A B B B C B D E D D D D
Approach Delay (s) 10.1 17.7 52.1 44.4
Approach LOS B B D D
Intersection Summary
HCM 2000 Control Delay 27.1 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 25.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak Synchro 9 - Report
AECOM Page 5



HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI & » i"r 4 N M T ) ol
Traffic Volume (vph) 8 0 6 2 1 67 2 1229 15 191 948 12
Future Volume (vph) 8 0 6 2 1 67 2 1229 15 191 948 12
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091 091 1.00 100 088 1.00 091 097 095 1.00
Frt 100 100 0.85 100 085 1.00 1.00 100 100 0.85
Flt Protected 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3390 1667 1890 2933 1845 5292 3579 3689 1650
Flt Permitted 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3390 1667 1890 2933 1845 5292 3579 3689 1650
Peak-hour factor, PHF 060 060 060 073 073 073 08 08 08 08 088 0.8
Adj. Flow (vph) 13 0 10 3 1 92 2 1429 17 217 1077 14
RTOR Reduction (vph) 0 0 10 0 0 78 0 1 0 0 0 3
Lane Group Flow (vph) 6 7 0 0 4 14 2 1445 0 217 1077 11
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 3% 3% 3%
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 3.6 3.6 6.0 12 206 24  85.0 194 1020 105.6
Effective Green, g () 3.6 3.6 6.0 12 206 24 850 194 1020 1056
Actuated g/C Ratio 003 0.03 004 001 015 002 063 014 076 079
Clearance Time () 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.5 3.0 3.0 35 3.0 3.0
Lane Grp Cap (vph) 45 91 74 16 590 33 3356 518 2808 1300
v/s Ratio Prot c0.00 0.00 0.00 c0.00 0.00 000 c0.27 0.06 ¢0.29 0.00
v/s Ratio Perm 0.00 0.00 0.01
vic Ratio 013 0.08 001 025 0.02 006 043 042 038 0.01
Uniform Delay, d1 637 636 612 66.0 482 647 123 52.2 5.4 3.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.96 0.95 0.52 1.00
Incremental Delay, d2 1.3 0.4 0.0 10.9 0.0 0.3 0.2 0.6 0.4 0.0
Delay (s) 650 639 612 769 482 616 120 50.0 3.2 3.0
Level of Service E E E E D E B D A A
Approach Delay (s) 63.0 49.4 12.1 11.0
Approach LOS E D B B
Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Flint Street/Main Street 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations s b 4 ul LI 5 LI 5

Traffic Volume (vph) 31 13 79 22 2 32 30 923 43 41 561 12

Future Volume (vph) 31 13 79 22 2 32 30 923 43 41 561 12

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 100 100 1.00 100 0.95 100 0.95

Frt 0.91 100 100 0.8 1.00 0.99 100 1.00

Flt Protected 0.99 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1734 1863 1961 1667 1845 3665 1810 3608

Flt Permitted 0.91 037 100 1.00 040 1.00 025 1.00

Satd. Flow (perm) 1603 719 1961 1667 779 3665 469 3608

Peak-hour factor, PHF 072 072 072 074 074 074 093 093 093 09 09 0.90

Adj. Flow (vph) 43 18 110 30 3 43 32 992 46 46 623 13

RTOR Reduction (vph) 0 57 0 0 0 38 0 2 0 0 1 0

Lane Group Flow (vph) 0 114 0 30 3 5 32 1036 0 46 635 0

Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 3% 3% 3% 5% 5% 5%

Turn Type Perm NA Perm NA  Perm pm+pt NA pm-+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 14.5 145 145 145 992 958 1038 98.1

Effective Green, g () 145 145 145 145 992 958 1038  98.1

Actuated g/C Ratio 0.11 011 011 011 074 o071 0.77 0.73

Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 173 77 212 180 603 2620 420 2641

v/s Ratio Prot 0.00 0.00 ¢0.28 c0.00 0.18

v/s Ratio Perm c0.07 0.04 000 004 0.08

vic Ratio 0.66 039 001 003 005 040 011 0.24

Uniform Delay, d1 57.4 556 534 534 5.3 7.6 6.8 5.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.71 0.79

Incremental Delay, d2 8.7 3.2 0.0 0.1 0.0 0.4 0.1 0.2

Delay (s) 66.0 589 534 535 5.4 8.0 5.0 4.7

Level of Service E E D D A A A A

Approach Delay (s) 66.0 55.6 8.0 4.8

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 134.0 Sum of lost time (S) 18.0

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 26 0 37 1 0 5 35 844 1 16 575 31

Future Volume (vph) 26 0 37 1 0 5 35 844 1 16 575 31

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

Total Lost time (S) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 100 1.00 1.00 100 0.95 100 0.95

Frt 100 085 0.88 100 1.00 1.00 0.99

Flt Protected 095 1.00 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1498 1845 3689 1845 3661

Flt Permitted 0.75  1.00 0.95 038 1.00 030 1.00

Satd. Flow (perm) 1475 1667 1431 740 3689 577 3661

Peak-hour factor, PHF 072 072 072 075 075 075 08 089 089 08 08 085

Adj. Flow (vph) 36 0 51 1 0 7 39 948 1 19 676 36

RTOR Reduction (vph) 0 48 0 0 8 0 0 0 0 0 3 0

Lane Group Flow (vph) 36 3 0 0 0 0 39 949 0 19 709 0

Heavy Vehicles (%) 2% 2% 2% 1% 1%  11% 3% 3% 3% 3% 3% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 7.0 7.0 7.0 100.2  100.2 100.2  100.2

Effective Green, g () 7.0 7.0 7.0 100.2  100.2 100.2  100.2

Actuated g/C Ratio 0.06 0.06 0.06 084 0.84 084 084

Clearance Time () 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 86 98 84 623 3106 485 3082

v/s Ratio Prot 0.00 c0.26 0.19

v/s Ratio Perm c0.02 0.00 0.05 0.03

vic Ratio 042 0.03 0.01 006 031 004 0.23

Uniform Delay, d1 540 528 52.7 16 2.0 15 18

Progression Factor 1.00 1.00 1.00 0.07 0.07 1.00 1.00

Incremental Delay, d2 3.3 0.1 0.0 0.2 0.2 0.2 0.2

Delay (s) 57.3 529 52.7 0.3 0.3 1.7 2.0

Level of Service E D D A A A A

Approach Delay (s) 54.7 52.7 0.3 2.0

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 119.0 Sum of lost time (S) 11.8

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 567 58 348 0 407 0 0 711 105
Future Volume (vph) 0 0 0 567 58 348 0 407 0 0 711 105
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (S) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 091 1.00
Frt 100 100 0.85 1.00 100 085
Flt Protected 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3544 1923 2877 5353 5301 1650
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3544 1923 2877 5353 5301 1650
Peak-hour factor, PHF 092 092 092 079 079 079 081 081 081 09 09 095
Adj. Flow (vph) 0 0 0 718 73 441 0 502 0 0 748 111
RTOR Reduction (vph) 0 0 0 0 0 270 0 0 0 0 0 31
Lane Group Flow (vph) 0 0 0 718 73 171 0 502 0 0 748 80
Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 250 250 520 69.7 96.7  96.7
Effective Green, g (s) 250 250 520 69.7 96.7  96.7
Actuated g/C Ratio 019 019 039 0.52 072 0.72
Clearance Time () 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 661 358 1116 2784 3825 1190
v/s Ratio Prot c0.20 0.04 0.06 0.09 c0.14  0.05
v/s Ratio Perm
vic Ratio 109 020 0.15 0.18 020 0.07
Uniform Delay, d1 545 461 267 17.0 6.0 55
Progression Factor 1.00 1.00 1.00 1.06 0.79 0.42
Incremental Delay, d2 60.7 0.3 0.1 0.1 0.1 0.1
Delay (s) 1152 464  26.7 18.2 4.9 2.4
Level of Service F D C B A A
Approach Delay (s) 0.0 79.5 18.2 4.6
Approach LOS A E B A
Intersection Summary
HCM 2000 Control Delay 42.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 18.6
Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 08/29/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 63 166 0 492 960 0

Future Volume (vph) 63 166 0 492 960 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 0.95

Frt 091 0.85 100 1.00

Flt Protected 098  1.00 100 1.00

Satd. Flow (prot) 3373 1502 3725 3689

Flt Permitted 098  1.00 100 1.00

Satd. Flow (perm) 3373 1502 3725 3689

Peak-hour factor, PHF 091 091 08 089 086 0.86

Adj. Flow (vph) 69 182 0 553 1116 0

RTOR Reduction (vph) 85 85 0 0 0 0

Lane Group Flow (vph) 75 6 0 553 1116 0

Heavy Vehicles (%) 3% 3% 2% 2% 3% 3%

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 8.8 8.8 1132 1132

Effective Green, g (s) 8.8 8.8 1132 1132

Actuated g/C Ratio 0.07  0.07 0.84 084

Clearance Time () 6.0 6.0 6.0 6.0

Vehicle Extension (s) 35 3.5 3.0 3.0

Lane Grp Cap (vph) 221 98 3146 3116

v/s Ratio Prot c0.02  0.00 0.15 ¢0.30

v/s Ratio Perm

vic Ratio 0.34  0.06 0.18 0.36

Uniform Delay, d1 59.8 587 1.9 2.3

Progression Factor 1.00 1.00 0.23 0.40

Incremental Delay, d2 11 0.3 0.1 0.3

Delay (s) 609  59.0 0.5 12

Level of Service E E A A

Approach Delay (s) 60.2 0.5 1.2

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 8.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 134.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 41.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
Page 10



HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 08/29/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 1455 37 4 556 4 5

Future Volume (Veh/h) 1455 37 4 556 4 5

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 087 087 08 08 060 0.60

Hourly flow rate (vph) 1672 43 5 654 7 8

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 619

pX, platoon unblocked 0.93

vC, conflicting volume 1715 2030 858

vCl1, stage 1 conf vol 1694

vC2, stage 2 conf vol 337

vCu, unblocked vol 1715 1963 858

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 99 95 97

cM capacity (veh/h) 366 130 300

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBl1

Volume Total 1115 600 5 327 327 15

Volume Left 0 0 5 0 0 7

Volume Right 0 43 0 0 0 8

cSH 1700 1700 366 1700 1700 186

Volume to Capacity 066 035 001 019 019 008

Queue Length 95th (ft) 0 0 1 0 0 6

Control Delay (s) 0.0 00 150 0.0 00 260

Lane LOS B D

Approach Delay (s) 0.0 0.1 26.0

Approach LOS D

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 49.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report

Page 11



HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 08/29/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 787 6 0 419 0 3

Future Volume (Veh/h) 787 6 0 419 0 3

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 075 0.75

Hourly flow rate (vph) 894 7 0 455 0 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.77 0.82 0.77

vC, conflicting volume 901 1352 450

vCl1, stage 1 conf vol 898

vC2, stage 2 conf vol 455

vCu, unblocked vol 278 638 0

tC, single (s) 4.2 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 100 100 100

cM capacity (veh/h) 977 498 836

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 596 305 0 455 4

Volume Left 0 0 0 0 0

Volume Right 0 7 0 0 4

cSH 1700 1700 1700 1700 836

Volume to Capacity 035 018 000 027 0.00

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 9.3

Lane LOS A

Approach Delay (s) 0.0 0.0 9.3

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 30.9% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 13 64 22 28 27 33 23 41 57 58 22 3

Future Volume (vph) 13 64 22 28 27 33 23 41 57 58 22 3

Peak Hour Factor 0.95 0.95 0.95 0.75 0.75 0.75 0.82 0.82 0.82 0.74 0.74 0.74

Hourly flow rate (vph) 14 67 23 37 36 44 28 50 70 78 30 4

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 14 90 37 80 28 120 78 34

Volume Left (vph) 14 0 37 0 28 0 78 0

Volume Right (vph) 0 23 0 44 0 70 0 4

Had;j (s) 053 -0.14 064 -0.25 057 -0.34 053 -0.05

Departure Headway (s) 5.8 5.1 5.9 5.0 5.7 4.8 5.7 5.2

Degree Utilization, x 0.02 0.13 0.06 0.11 0.04 0.16 0.12 0.05

Capacity (veh/h) 584 666 579 681 599 710 598 664

Control Delay (s) 7.7 7.7 8.1 74 78 16 83 12

Approach Delay (s) 7.7 7.6 7.6 8.0

Approach LOS A A A A

Intersection Summary

Delay 7.7

Level of Service A

Intersection Capacity Utilization 26.6% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 08/29/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 68 7 45 53 6 15

Future Volume (vph) 68 7 45 53 6 15

Peak Hour Factor 073 073 072 072 088 0.88

Hourly flow rate (vph) 93 10 63 74 7 17

Direction, Lane # EB1 EB2 NB1 NB2 SBl1

Volume Total (vph) 93 10 63 74 24

Volume Left (vph) 93 0 63 0 0

Volume Right (vph) 0 10 0 0 17

Hadj (s) 053 -0.67 053 003 -0.39

Departure Headway (s) 5.4 4.2 5.3 4.8 4.4

Degree Utilization, x 014 001 009 010 0.3

Capacity (veh/h) 635 814 655 722 801

Control Delay (s) 8.1 6.1 7.7 7.2 7.5

Approach Delay (s) 7.9 7.4 7.5

Approach LOS A A A

Intersection Summary

Delay 7.6

Level of Service A

Intersection Capacity Utilization 19.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak
AECOM

Synchro 9 - Report
Page 14



HCM Unsignalized Intersection Capacity Analysis

3005: Novi Road & Trans X Road 08/29/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ol S LI

Traffic Volume (veh/h) 10 4 818 23 20 594

Future Volume (Veh/h) 10 4 818 23 20 594

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 095 095 091 091

Hourly flow rate (vph) 17 7 861 24 22 653

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 708

pX, platoon unblocked 0.96

vC, conflicting volume 1244 442 885

vCl1, stage 1 conf vol 873

vC2, stage 2 conf vol 370

vCu, unblocked vol 1168 442 885

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (S) 5.8

tF (s) 35 33 2.2

p0 queue free % 95 99 97

cM capacity (veh/h) 343 563 760

Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3

Volume Total 17 7 574 311 22 326 326

Volume Left 17 0 0 0 22 0 0

Volume Right 0 7 0 24 0 0 0

cSH 343 563 1700 1700 760 1700 1700

Volume to Capacity 005 001 034 018 003 019 0.19

Queue Length 95th (ft) 4 1 0 0 2 0 0

Control Delay (s) 16.0 115 0.0 0.0 9.9 0.0 0.0

Lane LOS C B A

Approach Delay (s) 14.7 0.0 0.3

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 34.6% ICU Level of Service

Analysis Period (min)

15

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

08/29/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 407 148 0 1278
Future Volume (Veh/h) 0 0 407 148 0 1278
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 081 08L 09 095
Hourly flow rate (vph) 0 0 502 183 0 1345
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 0.96
vC, conflicting volume 950 251 685
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 807 251 685
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 307 749 898
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 251 251 183 448 448 448
Volume Left 0 0 0 0 0 0
Volume Right 0 0 183 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 015 015 011 026 026 026
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 38.7% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
Page 16



HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

08/29/2018

Movement

t 4 <

NBT  SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (S)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR NBL
0 0 0
0 0 0
Stop

0%
092 092 089

098 09 096
1428 558 1486

1277 468 1430
6.8 6.9 4.1

35 3.3 2.2
100 100 100
154 522 454

NB1 NB2 SB1

L v T
555 960 318

555 960 318
Free Free
0% 0%
0.89 0.86 0.86
624 1116 370

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

312 312 558

1700 1700 1700

018 018 033

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
558 370
0 0

0 370
1700 1700
0.33 0.22
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
41.7%
15

ICU Level of Service

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
Page 17



HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

08/29/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 492 807 0 1126
Future Volume (Veh/h) 0 0 492 807 0 1126
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 08 089 086 0.86
Hourly flow rate (vph) 0 0 553 907 0 1309
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 0.94
vC, conflicting volume 989 276 1460
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 77 276 1460
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 314 721 454
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 276 276 907 436 436 436
Volume Left 0 0 0 0 0 0
Volume Right 0 0 907 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 016 016 053 026 026 026
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 50.8% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak

AECOM

Synchro 9 - Report
Page 18



HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 182 297 218 223 565 151 206 625 81 120 677 280

Future Volume (vph) 182 297 218 223 565 151 206 625 81 120 677 280

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 100 095 100 095 100 095 100 095

Frpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 100 094 1.00 097 100 098 100 096

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3489 1863 3597 1863 3654 1862 3552

FIt Permitted 019 1.00 021 1.00 010 1.00 021  1.00

Satd. Flow (perm) 370 3489 418 3597 199 3654 416 3552

Peak-hour factor, PHF 089 089 089 093 093 09 091 091 091 09 09 095

Adj. Flow (vph) 204 334 245 240 608 162 226 687 89 126 713 295

RTOR Reduction (vph) 0 121 0 0 20 0 0 8 0 0 35 0

Lane Group Flow (vph) 204 458 0 240 750 0 226 768 0 126 973 0

Confl. Peds. (#/hr) 1 1 3 3

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 3%

Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G () 341 212 489 294 547 424 547 424

Effective Green, g (s) 341 212 489 294 547 424 547 424

Actuated g/C Ratio 028 0.7 040 024 044 034 044 034

Clearance Time (S) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 259 601 414 859 254 1259 329 1224

v/s Ratio Prot c0.08  0.13 c0.10 c0.21 c0.09 0.21 004 027

v/s Ratio Perm 0.14 0.13 c0.31 0.13

v/c Ratio 079 0.76 058  0.87 089 061 038 0.79

Uniform Delay, d1 50.1 485 383 450 461 334 36.3 364

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.94

Incremental Delay, d2 14.6 5.7 2.0 9.8 29.1 2.2 0.7 5.2

Delay (s) 64.7 542 403 5438 752 357 339 395

Level of Service E D D D E D © D

Approach Delay (s) 56.9 51.3 44.6 38.8

Approach LOS E D D D

Intersection Summary

HCM 2000 Control Delay 47.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 123.0 Sum of lost time (S) 26.0

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 264 481 87 140 777 400 175 865 78 195 641 254

Future Volume (vph) 264 481 87 140 777 400 175 865 78 195 641 254

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Lane Util. Factor 100 095 100 095 1.00 100 0.95 100 0.95

Frt 100 098 100 100 0.8 1.00 0.99 100 0.96

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3640 1863 3725 1667 1863 3679 1863 3567

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1863 3640 1863 3725 1667 1863 3679 1863 3567

Peak-hour factor, PHF 088 088 08 092 092 092 092 092 092 09 09 095

Adj. Flow (vph) 300 547 99 152 845 435 190 940 85 205 675 267

RTOR Reduction (vph) 0 10 0 0 0 0 0 5 0 0 31 0

Lane Group Flow (vph) 300 636 0 152 845 435 190 1020 0 205 911 0

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 257  36.2 165 270 462 184 389 192 397

Effective Green, g (s) 257  36.2 165 270 462 184 389 192 397

Actuated g/C Ratio 019 0.27 012 020 034 014 0.29 014 0.29

Clearance Time (S) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 354 976 227 745 570 253 1060 264 1048

v/s Ratio Prot c0.16  0.17 008 ¢023 011 010 c0.28 c0.11  0.26

v/s Ratio Perm 0.15

v/c Ratio 085 0.65 067 113 076 075 096 0.78  0.87

Uniform Delay, d1 528 438 566 540 395 561 473 55.8 452

Progression Factor 1.00 1.00 1.09 1.03 0.85 0.91 0.84 1.10 1.02

Incremental Delay, d2 17.0 34 69 75.6 57 111 181 11.9 6.9

Delay (s) 69.8 472 68.8 1313 392 622 581 733 529

Level of Service E D E F D E E E D

Approach Delay (s) 54.4 96.7 58.7 56.6

Approach LOS D F E E

Intersection Summary

HCM 2000 Control Delay 68.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.2

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak Synchro 9 - Report
AECOM Page 2



HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 61 564 71 49 853 141 89 36 53 144 91 115
Future Volume (vph) 61 564 71 49 853 141 89 36 53 144 91 115
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 095 100 100 1.00 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 097 100 100 100 1.00 100 1.00
Flpb, ped/bikes 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 098 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1863 3653 1862 1961 1619 1863 1961 1667 1863 1961 1667
Flt Permitted 015 1.00 036 1.00 100 058 100 1.00 073 100 1.00
Satd. Flow (perm) 297 3653 707 1961 1619 1142 1961 1667 1431 1961 1667
Peak-hour factor, PHF 093 093 093 09 09 09 08 08 08 08 08 0.8
Adj. Flow (vph) 66 606 76 52 898 148 105 42 62 164 103 131
RTOR Reduction (vph) 0 6 0 0 0 57 0 0 58 0 0 119
Lane Group Flow (vph) 66 676 0 52 898 91 105 42 4 164 103 12
Confl. Peds. (#/hr) 3 2 2 3
Turn Type pm-+pt NA pm-+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 883 833 883 833 833 191 9.2 92 255 124 124
Effective Green, g () 883 833 883 833 833 191 9.2 92 255 124 124
Actuated g/C Ratio 065 0.62 065 062 062 014 007 007 019 009 0.09
Clearance Time () 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 252 2254 505 1210 998 214 133 113 312 180 153
v/s Ratio Prot c0.01 0.19 0.00 c0.46 0.04 0.02 c0.05 ¢0.05
v/s Ratio Perm 0.16 0.06 0.06 0.03 0.00 0.05 0.01
vic Ratio 026  0.30 010 074 009 049 032 004 053 057 0.08
Uniform Delay, d1 349 121 113 183 105 545 599 588 496 588  56.1
Progression Factor 086  0.90 026 040 008 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.4 0.2 0.0 2.1 0.1 1.8 14 0.1 1.6 4.3 0.2
Delay (s) 304 112 3.0 9.4 09 563 613 589 511 631 563
Level of Service C B A A A E E E D E E
Approach Delay (s) 12.9 7.9 58.1 55.9
Approach LOS B A E E
Intersection Summary
HCM 2000 Control Delay 215 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.4
Intersection Capacity Utilization 72.6% ICU Level of Service ©

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak
AECOM

Synchro 9 - Report
Page 3



HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N L o B s T 4 i"r b I e 3 ol
Traffic Volume (vph) 56 25 412 354 49 43 360 695 211 10 921 58
Future Volume (vph) 56 25 412 354 49 43 360 695 211 10 921 58
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 100 100 088 097 1.00 097 091 100 100 091 1.00
Frt 100 100 08 100 093 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1863 1961 2933 3614 1823 3614 5353 1667 1863 5353 1667
Flt Permitted 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (perm) 1863 1961 2933 3614 1823 3614 5353 1667 1863 5353 1667
Peak-hour factor, PHF 095 095 09 092 092 092 091 091 091 09 09 095
Adj. Flow (vph) 59 26 434 385 53 47 396 764 232 11 969 61
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 101 0 0 34
Lane Group Flow (vph) 59 26 434 385 100 0 396 764 131 11 969 27
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 11.0 110 362 202 202 192 760  76.0 30 598 598
Effective Green, g (s) 11.0 110 362 202 202 192 760 76.0 30 598 598
Actuated g/C Ratio 008 008 027 015 0.5 014 056 056 002 044 044
Clearance Time (S) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 35 35 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 159 786 540 272 513 3013 938 41 2371 738
v/s Ratio Prot 003 001 ¢015 011 0.5 c0.11 014 0.01 ¢0.18
v/s Ratio Perm 0.08 0.02
v/c Ratio 039 016 055 071 037 077 025 014 027 041 0.04
Uniform Delay, d1 588 57.7 424 546 517 558 150 140 649 256 213
Progression Factor 100 100 1.00 100 1.00 070 069 203 100 100 1.00
Incremental Delay, d2 1.7 0.5 0.8 4.6 1.0 6.7 0.2 0.3 35 0.5 0.1
Delay (s) 605 582 433 592 526 456 106 287 684 261 214
Level of Service E E D E D D B © E © ©
Approach Delay (s) 46.0 57.9 23.6 26.3
Approach LOS D E © ©
Intersection Summary
HCM 2000 Control Delay 32.6 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 85 409 202 68 787 97 190 208 43 162 368 128
Future Volume (vph) 85 409 202 68 787 97 190 208 43 162 368 128
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frpb, ped/bikes 100 100 1.00 100 100 098 100 100 100 1.00 100 1.00
Flpb, ped/bikes 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 1.00 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1863 1961 1667 1863 1961 1633 1863 1961 1667 1863 1961 1667
Flt Permitted 007 100 100 037 100 1.00 013 100 100 043 100 1.00
Satd. Flow (perm) 134 1961 1667 719 1961 1633 255 1961 1667 850 1961 1667
Peak-hour factor, PHF 095 095 09 09 09 09 08 089 089 08 083 083
Adj. Flow (vph) 89 431 213 72 828 102 213 234 48 195 443 154
RTOR Reduction (vph) 0 0 91 0 0 48 0 0 35 0 0 74
Lane Group Flow (vph) 89 431 122 72 828 54 213 234 13 195 443 80
Confl. Peds. (#/hr) 2 2
Turn Type pm-+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 658 585 741 630 571 719 464 308 367 448 300 373
Effective Green, g () 658 585 741 630 571 719 464 308 367 448 300 373
Actuated g/C Ratio 049 043 055 047 042 053 034 023 027 033 022 028
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0
Lane Grp Cap (vph) 158 849 914 385 829 869 273 447 453 393 435 460
v/s Ratio Prot c0.03 022 002 001 <c042 001 009 012 000 005 c023 0.1
v/s Ratio Perm 0.24 0.06 0.08 003 0.18 001 011 0.04
vic Ratio 056 051 013 019 100 006 078 052 003 050 102 0.17
Uniform Delay, d1 301 278 148 210 389 1563 38 457 361 340 525 371
Progression Factor 140 081 184 100 100 1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 4.4 2.1 0.1 02 310 00 134 13 0.0 10 479 0.2
Delay (s) 464 246 274 213 699 153 492 469 361 350 1004 373
Level of Service D C C C E B D D D C F D
Approach Delay (s) 28.1 60.8 46.9 72.0
Approach LOS C E D E
Intersection Summary
HCM 2000 Control Delay 535 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 25.0
Intersection Capacity Utilization 93.1% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak Synchro 9 - Report
AECOM Page 5



HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L & » ol 4 N b T ol
Traffic Volume (vph) 75 14 38 48 15 479 35 1270 60 419 1278 63
Future Volume (vph) 75 14 38 48 15 479 35 1270 60 419 1278 63
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091 091 1.00 100 088 1.00 091 097 095 1.00
Frt 100 100 0.85 100 085 1.00 0.99 100 100 0.85
Flt Protected 095 096 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3442 1667 1888 2933 1863 5317 3614 3725 1667
Flt Permitted 095 096 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3442 1667 1888 2933 1863 5317 3614 3725 1667
Peak-hour factor, PHF 081 08 081 08 08 08 089 089 089 09 09 095
Adj. Flow (vph) 93 17 47 56 17 557 39 1427 67 441 1345 66
RTOR Reduction (vph) 0 0 43 0 0 89 0 4 0 0 0 20
Lane Group Flow (vph) 46 64 4 0 73 468 39 1490 0 441 1345 46
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 6.0 6.0 128 86 415 6.8 627 329 888 9438
Effective Green, g (s) 6.0 60 128 86 415 6.8 627 329 888 9438
Actuated g/C Ratio 004 0.04 0.9 006 031 005 046 024 066 070
Clearance Time (S) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 35 3.0 3.0 35 3.0 3.0
Lane Grp Cap (vph) 75 152 158 120 1040 93 2469 880 2450 1170
v/s Ratio Prot c0.03 0.02 0.0 c0.04 011 002 c0.28 0.12 ¢0.36 0.00
v/s Ratio Perm 0.00 0.05 0.03
v/c Ratio 061 042 003 061 045 042 060 050 055 0.04
Uniform Delay, d1 634 628 555 616 376 622 269 440 124 6.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.16 0.70 091 0.80 1.46
Incremental Delay, d2 14.0 1.9 0.1 9.7 0.4 1.6 0.6 0.5 0.8 0.0
Delay (s) 773 647 555 713 379 735 193 406 107 9.0
Level of Service E E E E D E B D B A
Approach Delay (s) 65.6 41.8 20.7 17.8
Approach LOS E D © B
Intersection Summary
HCM 2000 Control Delay 24.3 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Flint Street/Main Street 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations s b 4 ul LI 5 LI 5

Traffic Volume (vph) 17 1 27 70 4 33 66 1047 50 53 762 11

Future Volume (vph) 17 1 27 70 4 33 66 1047 50 53 762 11

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 100 100 1.00 100 0.95 100 0.95

Frt 0.92 100 100 0.8 1.00 0.99 100 1.00

Flt Protected 0.98 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1769 1863 1961 1667 1863 3700 1863 3718

Flt Permitted 0.87 069 1.00 1.00 031 1.00 020 1.00

Satd. Flow (perm) 1576 1362 1961 1667 611 3700 391 3718

Peak-hour factor, PHF 060 060 060 072 072 072 091 091 091 091 091 091

Adj. Flow (vph) 28 2 45 97 6 46 73 1151 55 58 837 12

RTOR Reduction (vph) 0 40 0 0 0 41 0 2 0 0 1 0

Lane Group Flow (vph) 0 35 0 97 6 5 73 1204 0 58 848 0

Turn Type Perm NA Perm NA  Perm pm+pt NA pm+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 14.6 146 146 146 1024 978 1024 978

Effective Green, g (s) 14.6 146 146 146 1024 978 1024  97.8

Actuated g/C Ratio 0.11 011 011 011 076 0.72 076  0.72

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 170 147 212 180 506 2680 346 2693

v/s Ratio Prot 0.00 0.00 ¢0.33 c0.01 0.23

v/s Ratio Perm 0.02 c0.07 0.00 0.0 0.12

v/c Ratio 0.21 066 003 003 014 045 017 032

Uniform Delay, d1 54.9 578 539 539 6.3 7.6 9.3 6.6

Progression Factor 1.01 1.00 1.00 1.00 1.00 1.00 0.71 0.80

Incremental Delay, d2 0.6 10.2 0.1 0.1 0.1 0.5 0.1 0.2

Delay (s) 56.1 68.1 539 539 6.4 8.1 6.7 55

Level of Service E E D D A A A A

Approach Delay (s) 56.1 63.1 8.0 5.6

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 135.0 Sum of lost time (S) 18.0

Intersection Capacity Utilization 56.5% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak
AECOM

Synchro 9 - Report
Page 7



HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 38 0 57 7 0 34 41 1051 2 2 955 53

Future Volume (vph) 38 0 57 7 0 34 41 1051 2 2 955 53

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

Total Lost time (S) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 100 1.00 1.00 100 0.95 100 0.95

Frt 100 085 0.89 100 1.00 1.00 0.99

Flt Protected 095 1.00 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1601 1863 3725 1863 3696

Flt Permitted 086  1.00 0.92 026  1.00 023  1.00

Satd. Flow (perm) 1688 1667 1489 513 3725 454 3696

Peak-hour factor, PHF 077 077 077 079 079 079 09 090 090 095 09 095

Adj. Flow (vph) 49 0 74 9 0 43 46 1168 2 2 1005 56

RTOR Reduction (vph) 0 69 0 0 40 0 0 0 0 0 2 0

Lane Group Flow (vph) 49 5 0 0 12 0 46 1170 0 2 1059 0

Heavy Vehicles (%) 2% 2% 2% 10% 10%  10% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 8.0 8.0 8.0 1032 103.2 1032 103.2

Effective Green, g () 8.0 8.0 8.0 1032 103.2 1032 103.2

Actuated g/C Ratio 0.07 0.07 0.07 084 0.84 084 084

Clearance Time () 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 109 108 96 430 3125 380 3101

v/s Ratio Prot 0.00 c0.31 0.29

v/s Ratio Perm c0.03 0.01 0.09 0.00

vic Ratio 045 0.04 0.12 011 037 001 034

Uniform Delay, d1 55.4 539 54.2 18 2.3 16 2.2

Progression Factor 1.00 1.00 1.00 0.13 0.10 1.00 1.00

Incremental Delay, d2 2.9 0.2 0.6 0.4 0.3 0.0 0.3

Delay (s) 583 54.1 54.8 0.6 0.5 1.6 25

Level of Service E D D A A A A

Approach Delay (s) 55.8 54.8 0.5 2.5

Approach LOS E D A A

Intersection Summary

HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 123.0 Sum of lost time (S) 11.8

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak
AECOM

Synchro 9 - Report

Page 8



HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 506 397 332 0 1082 0 0 1301 456
Future Volume (vph) 0 0 0 506 397 332 0 1082 0 0 1301 456
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (S) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 091 1.00
Frt 100 100 0.85 1.00 100 085
Flt Protected 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3614 1961 2933 5353 5353 1667
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 1961 2933 5353 5353 1667
Peak-hour factor, PHF 092 092 092 09 09 09 093 093 093 09 09 095
Adj. Flow (vph) 0 0 0 533 418 349 0 1163 0 0 1369 480
RTOR Reduction (vph) 0 0 0 0 0 60 0 0 0 0 0 15
Lane Group Flow (vph) 0 0 0 533 418 289 0 1163 0 0 1369 465
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 250 250 520 70.7 97.7 977
Effective Green, g (s) 250 250 520 70.7 97.7 977
Actuated g/C Ratio 019 019 039 0.52 072 0.72
Clearance Time (S) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 669 363 1129 2803 3873 1206
v/s Ratio Prot 015 c¢021 010 c0.22 0.26 ¢c0.28
v/s Ratio Perm
v/c Ratio 080 115 0.26 0.41 035 0.39
Uniform Delay, d1 526 550 283 19.6 6.9 7.1
Progression Factor 1.00 1.00 1.00 0.93 0.50 0.44
Incremental Delay, d2 6.6 952 0.1 0.4 0.2 0.8
Delay (s) 59.1 1502 284 18.6 3.7 4.0
Level of Service E F © B A A
Approach Delay (s) 0.0 80.2 18.6 3.8
Approach LOS A F B A
Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 18.6
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report

Page 9



HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 08/29/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 271 322 0 1213 1437 0

Future Volume (vph) 271 322 0 1213 1437 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 0.95

Frt 095 0.85 100 1.00

Flt Protected 097 1.00 100 1.00

Satd. Flow (prot) 3497 1517 3725 3725

Flt Permitted 097 1.00 100 1.00

Satd. Flow (perm) 3497 1517 3725 3725

Peak-hour factor, PHF 094 094 08 08 094 094

Adj. Flow (vph) 288 343 0 1410 1529 0

RTOR Reduction (vph) 49 49 0 0 0 0

Lane Group Flow (vph) 383 150 0 1410 1529 0

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 21.3 213 101.7 1017

Effective Green, g (s) 213 213 101.7 1017

Actuated g/C Ratio 016 0.16 075 075

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 35 35 3.0 3.0

Lane Grp Cap (vph) 551 239 2806 2806

v/s Ratio Prot c0.11  0.10 038 c041

v/s Ratio Perm

v/c Ratio 070  0.63 050 054

Uniform Delay, d1 538 531 6.6 7.0

Progression Factor 1.00 1.00 0.39 0.48

Incremental Delay, d2 3.9 5.3 0.5 0.7

Delay (s) 577 585 31 4.0

Level of Service E E A A

Approach Delay (s) 58.0 3.1 4.0

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 135.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
Page 10



HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 08/29/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 817 18 7 1199 15 15

Future Volume (Veh/h) 817 18 7 1199 15 15

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 063 0.63

Hourly flow rate (vph) 928 20 8 1303 24 24

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 619

pX, platoon unblocked 0.80

vC, conflicting volume 948 1606 474

vCl1, stage 1 conf vol 938

vC2, stage 2 conf vol 668

vCu, unblocked vol 948 1266 474

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 99 92 96

cM capacity (veh/h) 720 315 537

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBl1

Volume Total 619 329 8 652 652 48

Volume Left 0 0 8 0 0 24

Volume Right 0 20 0 0 0 24

cSH 1700 1700 720 1700 1700 397

Volume to Capacity 03 019 001 038 038 012

Queue Length 95th (ft) 0 0 1 0 0 10

Control Delay (s) 0.0 0.0 101 0.0 00 153

Lane LOS B C

Approach Delay (s) 0.0 0.1 15.3

Approach LOS ©

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 41.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 08/29/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 701 3 14 839 5 2

Future Volume (Veh/h) 701 3 14 839 5 2

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 088 0.88

Hourly flow rate (vph) 738 3 15 883 6 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.88 071 088

vC, conflicting volume 741 1652 370

vCl1, stage 1 conf vol 740

vC2, stage 2 conf vol 913

vCu, unblocked vol 428 1071 7

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 98 98 100

cM capacity (veh/h) 990 299 943

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 492 249 15 883 8

Volume Left 0 0 15 0 6

Volume Right 0 3 0 0 2

cSH 1700 1700 990 1700 361

Volume to Capacity 029 015 002 052 0.02

Queue Length 95th (ft) 0 0 1 0 2

Control Delay (s) 0.0 0.0 8.7 00 152

Lane LOS A C

Approach Delay (s) 0.0 0.1 15.2

Approach LOS ©

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 52.0% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 4 70 127 140 145 157 105 72 20 34 90 9

Future Volume (vph) 4 70 127 140 145 157 105 72 20 34 90 9

Peak Hour Factor 0.87 0.87 0.87 0.81 0.81 0.81 0.86 0.86 0.86 0.90 0.90 0.90

Hourly flow rate (vph) 5 80 146 173 179 194 122 84 23 38 100 10

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 5 226 173 373 122 107 38 110

Volume Left (vph) 5 0 173 0 122 0 38 0

Volume Right (vph) 0 146 0 194 0 23 0 10

Had;j (s) 053 -042 053 -0.33 053 -0.12 053 -0.03

Departure Headway (s) 7.0 6.0 6.5 5.7 7.3 6.6 7.4 6.8

Degree Utilization, x 0.01 0.38 0.31 0.59 0.25 0.20 0.08 0.21

Capacity (veh/h) 485 570 531 618 466 508 449 487

Control Delay (s) 8.8 11.4 11.3 15.3 11.4 10.0 9.8 10.4

Approach Delay (s) 11.3 14.0 10.8 10.3

Approach LOS B B B B

Intersection Summary

Delay 12.4

Level of Service B

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 08/29/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 106 23 20 28 41 109

Future Volume (vph) 106 23 20 28 41 109

Peak Hour Factor 095 095 08 08 092 092

Hourly flow rate (vph) 112 24 23 33 45 118

Direction, Lane # EB1 EB2 NB1 NB2 SBl1

Volume Total (vph) 112 24 23 33 163

Volume Left (vph) 112 0 23 0 0

Volume Right (vph) 0 24 0 0 118

Hadj (s) 053 -0.67 057 007 -0.40

Departure Headway (s) 55 4.3 5.6 5.1 4.3

Degree Utilization, x 017 003 004 005 0.20

Capacity (veh/h) 619 787 620 679 795

Control Delay (s) 8.5 6.3 7.6 7.1 8.4

Approach Delay (s) 8.1 7.3 8.4

Approach LOS A A A

Intersection Summary

Delay 8.1

Level of Service A

Intersection Capacity Utilization 27.6% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak
AECOM

Synchro 9 - Report
Page 14



HCM Unsignalized Intersection Capacity Analysis
3005: Novi Road & Trans X Road

08/29/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ol S LI
Traffic Volume (veh/h) 22 13 1023 21 3 1000
Future Volume (Veh/h) 22 13 1023 21 3 1000
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 088 088 091 091 095 095
Hourly flow rate (vph) 25 15 1124 23 3 1053
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 35
Percent Blockage 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 708
pX, platoon unblocked 0.92
vC, conflicting volume 1668 574 1147
vCl1, stage 1 conf vol 1136
vC2, stage 2 conf vol 532
vCu, unblocked vol 1548 574 1147
tC, single (s) 6.9 7.0 4.1
tC, 2 stage (S) 5.9
tF (s) 3.6 34 2.2
p0 queue free % 90 97 100
cM capacity (veh/h) 243 451 605
Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3
Volume Total 25 15 749 398 3 526 526
Volume Left 25 0 0 0 3 0 0
Volume Right 0 15 0 23 0 0 0
cSH 243 451 1700 1700 605 1700 1700
Volume to Capacity 010 003 044 023 000 031 031
Queue Length 95th (ft) 8 3 0 0 0 0 0
Control Delay (s) 215 133 0.0 00 110 0.0 0.0
Lane LOS C B B
Approach Delay (s) 18.4 0.0 0.0
Approach LOS ©
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 40.9% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

08/29/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1082 402 0 1807
Future Volume (Veh/h) 0 0 1082 402 0 1807
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 093 093 095 09
Hourly flow rate (vph) 0 0 1163 432 0 1902
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 0.93 0.8 0.88
vC, conflicting volume 1797 582 1595
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1091 264 1410
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 195 649 424
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 582 582 432 634 634 634
Volume Left 0 0 0 0 0 0
Volume Right 0 0 432 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 034 034 025 037 037 037
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 56.9% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

08/29/2018

Movement

t 4 <

NBT  SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (S)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR NBL
0 0 0
0 0 0
Stop

0%
092 092 0.86

090 089 0.89
2392 764 1923

1763 484 1788
6.8 6.9 4.1

35 3.3 2.2
100 100 100
68 470 304

NB1 NB2 SB1

s o S o
1484 1437 370

1484 1437 370
Free Free

0% 0%
0.86 0.94 0.94
1726 1529 394

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

863 863 764

1700 1700 1700

051 051 045

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
764 394
0 0

0 394
1700 1700
0.45 0.23
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
60.4%
15

ICU Level of Service

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
Page 17



HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

08/29/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1213 582 0 1759
Future Volume (Veh/h) 0 0 1213 582 0 1759
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 08 08 094 094
Hourly flow rate (vph) 0 0 1410 677 0 1871
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 0.87 079 0.79
vC, conflicting volume 2034 705 2087
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 774 98 1845
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 292 743 257
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 705 705 677 624 624 624
Volume Left 0 0 0 0 0 0
Volume Right 0 0 677 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 041 041 040 037 037 037
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 37.6% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak

AECOM

Synchro 9 - Report
Page 18



HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 219 273 100 99 281 147 146 516 89 127 498 255

Future Volume (vph) 219 273 100 99 281 147 146 516 89 127 498 255

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 100 095 100 095 100 095 100 095

Frt 100 096 100 095 100 098 100 095

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3575 1863 3534 1863 3643 1863 3536

FIt Permitted 027 1.00 031 1.00 022 1.00 031 1.00

Satd. Flow (perm) 534 3575 617 3534 440 3643 616 3536

Peak-hour factor, PHF 088 088 088 094 094 094 09 09 09 089 089 089

Adj. Flow (vph) 249 310 114 105 299 156 162 573 99 143 560 287

RTOR Reduction (vph) 0 38 0 0 67 0 0 11 0 0 51 0

Lane Group Flow (vph) 249 386 0 105 388 0 162 661 0 143 796 0

Turn Type pm-+pt NA pm+pt NA pm-+pt NA pm-+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 306 169 310 171 522 449 522 449

Effective Green, g (s) 306 169 310 171 522 449 522 449

Actuated g/C Ratio 028 0.16 028 0.16 048 041 048 041

Clearance Time (S) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 316 554 334 554 306 1500 378 1456

v/s Ratio Prot c0.10 011 004 011 c0.04  0.18 0.03 ¢0.23

v/s Ratio Perm c0.12 0.05 0.22 0.16

v/c Ratio 079 0.70 031 070 053 044 038 055

Uniform Delay, d1 401 436 36.6 435 312 230 245 243

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.93

Incremental Delay, d2 12.2 3.8 0.5 3.9 1.7 0.9 0.6 14

Delay (s) 523 474 371 474 328 240 228 241

Level of Service D D D D © © © ©

Approach Delay (s) 49.2 455 25.7 23.9

Approach LOS D D © ©

Intersection Summary

HCM 2000 Control Delay 339 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 109.0 Sum of lost time (S) 26.0

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 348 403 58 157 487 422 90 719 73 232 654 313

Future Volume (vph) 348 403 58 157 487 422 90 719 73 232 654 313

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Lane Util. Factor 100 095 100 095 1.00 100 0.95 100 0.95

Frt 100 098 100 100 0.8 1.00 0.99 100 095

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3656 1863 3725 1667 1863 3674 1863 3545

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1863 3656 1863 3725 1667 1863 3674 1863 3545

Peak-hour factor, PHF 078 078 078 093 093 093 08 089 089 09 09 0.90

Adj. Flow (vph) 446 517 74 169 524 454 101 808 82 258 727 348

RTOR Reduction (vph) 0 7 0 0 0 0 0 6 0 0 42 0

Lane Group Flow (vph) 446 584 0 169 524 454 101 884 0 258 1033 0

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 280 354 174 248 437 127 361 189 423

Effective Green, g (s) 280 354 174 248 437 127 361 189 423

Actuated g/C Ratio 021 0.27 013 019 033 010 0.27 014 032

Clearance Time (S) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 395 980 245 699 551 179 1004 266 1136

v/s Ratio Prot c0.24  0.16 009 014 ¢012 005 0.24 c0.14 ¢0.29

v/s Ratio Perm 0.15

v/c Ratio 113 0.60 069 075 082 056 0.8 097 091

Uniform Delay, d1 520 421 547 507 406 57.0 459 56.3  43.0

Progression Factor 1.00 1.00 0.92 1.17 1.12 1.19 0.83 0.90 0.69

Incremental Delay, d2 85.3 2.7 7.5 6.9 9.3 3.9 8.7 42.9 9.5

Delay (s) 137.3 447 577 662 549 715 469 933  39.0

Level of Service F D E E D E D F D

Approach Delay (s) 84.5 60.5 49.4 49,5

Approach LOS F E D D

Intersection Summary

HCM 2000 Control Delay 60.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.2

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak Synchro 9 - Report
AECOM Page 2



HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 40 586 57 28 632 156 91 36 53 161 34 52
Future Volume (vph) 40 586 57 28 632 156 91 36 53 161 34 52
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 095 100 100 1.00 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 100 100 100 098 1.00 100 1.00
Flpb, ped/bikes 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 099 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1863 3669 1862 1961 1667 1863 1961 1635 1854 1961 1667
Flt Permitted 030 1.00 037 100 100 073 100 1.00 073 100 1.00
Satd. Flow (perm) 582 3669 731 1961 1667 1431 1961 1635 1425 1961 1667
Peak-hour factor, PHF 095 095 09 091 091 091 08 088 08 081 081 081
Adj. Flow (vph) 42 617 60 31 695 171 103 41 60 199 42 64
RTOR Reduction (vph) 0 5 0 0 0 60 0 0 57 0 0 61
Lane Group Flow (vph) 42 672 0 31 695 111 103 41 3 199 42 3
Confl. Peds. (#/hr) 1 1 4 4
Turn Type pm-+pt NA pm-+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 938 881 89.2 858 858 161 7.1 71 161 7.1 7.1
Effective Green, g () 938 881 89.2 858 858 161 7.1 71 161 7.1 7.1
Actuated g/C Ratio 071  0.67 068 065 065 012 005 005 012 005 0.05
Clearance Time () 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 468 2448 523 1274 1083 203 105 87 203 105 89
v/s Ratio Prot c0.00 0.18 0.00 ¢0.35 0.03 0.02 c0.07  0.02
v/s Ratio Perm 0.06 0.04 0.07 0.03 0.00 ¢0.05 0.00
vic Ratio 009 0.27 006 055 010 051 039 004 098 040 0.04
Uniform Delay, d1 14.9 8.9 89 125 87 542 604 592 564 604 592
Progression Factor 027 0.26 024 027 005 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.1 0.2 0.0 13 0.1 2.0 2.4 02 573 25 0.2
Delay (s) 4.1 2.6 2.2 4.7 06 561 628 594 1137 629 594
Level of Service A A A A A E E E F E E
Approach Delay (s) 2.6 3.8 58.4 95.3
Approach LOS A A E F
Intersection Summary
HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.4
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N L o (B b T 4 ol I s ol
Traffic Volume (vph) 112 120 740 646 146 39 680 782 488 23 1049 74
Future Volume (vph) 112 120 740 646 146 39 680 782 488 23 1049 74
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 100 100 088 097 1.00 097 091 100 100 091 1.00
Frpb, ped/bikes 100 100 1.00 100 1.00 100 100 1.00 1.00 100 0.99
Flpb, ped/bikes 100 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frt 100 100 0.8 100 097 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1863 1961 2933 3614 1889 3614 5353 1667 1863 5353 1642
Flt Permitted 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (perm) 1863 1961 2933 3614 1889 3614 5353 1667 1863 5353 1642
Peak-hour factor, PHF 094 094 094 091 091 091 09 095 09 09 09 095
Adj. Flow (vph) 119 128 787 710 160 43 716 823 514 24 1104 78
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 256 0 0 51
Lane Group Flow (vph) 119 128 787 710 203 0 716 823 258 24 1104 27
Confl. Peds. (#/hr) 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2%
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 120 120 426 250 250 246 662  66.2 40 456 456
Effective Green, g (s) 120 120 426 250 250 246 662 66.2 40 456 456
Actuated g/C Ratio 009 009 032 019 019 019 050 050 003 035 035
Clearance Time (S) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 35 35 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 169 178 946 684 357 673 2684 836 56 1849 567
v/s Ratio Prot 006 0.07 c¢027 c020 0.11 c0.20 0.15 001 c0.21
v/s Ratio Perm 0.15 0.02
v/c Ratio 070 072 083 104 057 106 031 031 043 060 0.05
Uniform Delay, d1 583 584 414 535 486 537 194 194 629 356 287
Progression Factor 100 100 1.00 100 1.00 109 063 030 1.00 100 1.00
Incremental Delay, d2 125 130 6.3 446 2.3 46.9 0.2 0.6 5.2 1.4 0.2
Delay (s) 708 714 477 981 509 1054 125 66 681 371 289
Level of Service E E D F D F B A E D ©
Approach Delay (s) 533 87.6 43.4 37.1
Approach LOS D F D D
Intersection Summary
HCM 2000 Control Delay 51.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 76 485 173 42 620 97 177 186 37 84 213 79
Future Volume (vph) 76 485 173 42 620 97 177 186 37 84 213 79
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frpb, ped/bikes 100 100 1.00 100 100 098 100 100 100 1.00 100 1.00
Flpb, ped/bikes 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 1.00 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1863 1961 1667 1863 1961 1630 1863 1961 1667 1863 1961 1667
Flt Permitted 020 100 100 033 100 1.00 026 100 100 051 100 1.00
Satd. Flow (perm) 388 1961 1667 644 1961 1630 512 1961 1667 1006 1961 1667
Peak-hour factor, PHF 091 091 091 091 091 091 094 094 094 08 08 088
Adj. Flow (vph) 84 533 190 46 681 107 188 198 39 95 242 90
RTOR Reduction (vph) 0 0 74 0 0 45 0 0 30 0 0 71
Lane Group Flow (vph) 84 533 116 46 681 62 188 198 9 95 242 19
Confl. Peds. (#/hr) 2 2
Turn Type pm-+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 729 674 8.8 707 663 766 383 249 293 321 218 273
Effective Green, g () 729 674 8.8 707 663 766 383 249 203 321 218 273
Actuated g/C Ratio 055 051 061 054 050 058 029 019 022 024 017 021
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0
Lane Grp Cap (vph) 275 1001 1020 385 984 945 285 369 370 311 323 344
v/s Ratio Prot c0.01 027 001 000 <c035 001 007 010 000 002 c012 0.00
v/s Ratio Perm 0.16 0.06 0.06 0.03 ¢0.12 0.00 0.05 0.01
vic Ratio 031 053 011 012 069 007 066 054 002 031 075 0.05
Uniform Delay, d1 189 217 107 161 251 121 379 483 402 399 525 420
Progression Factor 084 099 154 100 100 1.00 100 100 100 1.00 100 1.00
Incremental Delay, d2 0.6 19 0.0 0.1 4.0 0.0 5.4 17 0.0 0.6 9.5 0.1
Delay (s) 165 233 165 163 291 121 433 50.0 402 405 620 421
Level of Service B C B B C B D D D D E D
Approach Delay (s) 21.0 26.2 46.2 53.0
Approach LOS C C D D
Intersection Summary
HCM 2000 Control Delay 325 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 25.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I & 5 il 4 N M T ol
Traffic Volume (vph) 109 27 56 71 9 568 38 1436 85 597 1175 103
Future Volume (vph) 109 27 56 71 9 568 38 1436 85 597 1175 103
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091 091 1.00 100 088 1.00 091 097 095 1.00
Frt 100 100 0.85 100 085 1.00 0.99 100 100 0.85
Flt Protected 095 097 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3454 1667 1878 2933 1863 5308 3614 3725 1667
Flt Permitted 095 097 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3454 1667 1878 2933 1863 5308 3614 3725 1667
Peak-hour factor, PHF 083 083 083 094 094 094 09 09 09 09 09 095
Adj. Flow (vph) 131 33 67 76 10 604 40 1512 89 628 1237 108
RTOR Reduction (vph) 0 0 60 0 0 86 0 5 0 0 0 34
Lane Group Flow (vph) 65 99 7 0 86 518 40 1596 0 628 1237 74
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 7.7 77 145 103 452 6.8 543 349 824 90.1
Effective Green, g (s) 7.7 7.7 145 103 452 6.8 543 349 824 9.1
Actuated g/C Ratio 006 0.06 011 008 034 005 041 026 0.62 068
Clearance Time (S) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 35 3.0 3.0 35 3.0 3.0
Lane Grp Cap (vph) 98 201 183 146 1146 95 2183 955 2325 1137
v/s Ratio Prot c0.04 0.03 0.00 c0.05 012 002 ¢c0.30 c0.17 033 0.00
v/s Ratio Perm 0.00 0.06 0.04
v/c Ratio 066 049 0.04 059 045 042 073 066 053 0.06
Uniform Delay, d1 609 603 525 588 338 60.7 327 432 140 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.90 1.06 0.86 0.60 0.33
Incremental Delay, d2 15.6 1.9 0.1 7.0 0.3 14 1.0 1.1 0.6 0.0
Delay (s) 765 622  52.6 658 341 563 357 38.2 8.9 2.3
Level of Service E E D E © E D D A A
Approach Delay (s) 634 38.1 36.2 17.9
Approach LOS E D D B
Intersection Summary
HCM 2000 Control Delay 29.9 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Flint Street/Main Street 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations s b 4 ul LI 5 LI 5

Traffic Volume (vph) 49 3 31 54 5 48 38 912 97 72 805 25

Future Volume (vph) 49 3 31 54 5 48 38 912 97 72 805 25

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 100 100 1.00 100 0.95 100 0.95

Frpb, ped/bikes 1.00 100 100 099 100 1.00 100 1.00

Flpb, ped/bikes 1.00 100 100 1.00 100 1.00 1.00 1.00

Frt 0.95 100 100 0.8 1.00 0.99 100 1.00

Flt Protected 0.97 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1806 1863 1961 1643 1863 3672 1863 3709

Flt Permitted 0.81 065 1.00 1.00 030 1.00 023 1.00

Satd. Flow (perm) 1515 1274 1961 1643 595 3672 459 3709

Peak-hour factor, PHF 074 074 074 072 072 072 093 093 093 09 09 095

Adj. Flow (vph) 66 4 42 75 7 67 41 981 104 76 847 26

RTOR Reduction (vph) 0 19 0 0 0 60 0 4 0 0 1 0

Lane Group Flow (vph) 0 93 0 75 7 7 41 1081 0 76 872 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm NA Perm NA  Perm pm+pt NA pm-+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 13.4 134 134 134 1006 96.0 1006  96.0

Effective Green, g () 134 134 134 134 1006  96.0 1006  96.0

Actuated g/C Ratio 0.10 010 010 010 076 073 0.76  0.73

Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 153 129 199 166 497 2670 398 2697

v/s Ratio Prot 0.00 0.00 ¢0.29 c0.01 024

v/s Ratio Perm c0.06 0.06 0.00 0.06 0.14

vic Ratio 0.61 058 0.04 004 008 040 019 032

Uniform Delay, d1 56.8 56.6 535 535 5.8 7.0 7.9 6.4

Progression Factor 1.09 1.00 1.00 1.00 1.00 1.00 0.16 0.21

Incremental Delay, d2 6.7 6.5 0.1 0.1 0.1 0.5 0.1 0.2

Delay (s) 68.7 631 535 53.6 5.8 7.4 1.4 15

Level of Service E E D D A A A A

Approach Delay (s) 68.7 58.4 7.4 15

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 11.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 132.0 Sum of lost time (S) 18.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak
AECOM

Synchro 9 - Report
Page 7



HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 42 0 62 0 0 1 59 978 1 7 841 52

Future Volume (vph) 42 0 62 0 0 1 59 978 1 7 841 52

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

Total Lost time (S) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 100 1.00 1.00 100 0.95 100 0.95

Frpb, ped/bikes 100 1.00 1.00 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00 100 1.00

Frt 100 085 0.86 100 1.00 1.00 0.99

Flt Protected 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1696 1863 3725 1861 3693

Flt Permitted 0.76  1.00 1.00 030 1.00 026  1.00

Satd. Flow (perm) 1483 1667 1696 586 3725 515 3693

Peak-hour factor, PHF 090 090 09 060 060 060 093 093 093 09 09 095

Adj. Flow (vph) 47 0 69 0 0 2 63 1052 1 7 885 55

RTOR Reduction (vph) 0 64 0 0 2 0 0 0 0 0 3 0

Lane Group Flow (vph) 47 5 0 0 0 0 63 1053 0 7 937 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm NA NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 7.8 7.8 7.8 89.4 894 89.4 894

Effective Green, g (s) 7.8 7.8 7.8 894 894 894 894

Actuated g/C Ratio 0.07 0.07 0.07 082 0.82 082 0.82

Clearance Time () 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 106 119 121 480 3055 422 3028

v/s Ratio Prot 0.00 0.00 c0.28 0.25

v/s Ratio Perm c0.03 0.11 0.01

vic Ratio 044  0.04 0.00 013 034 002 031

Uniform Delay, d1 485 471 47.0 2.0 25 18 2.4

Progression Factor 1.00 1.00 1.00 0.18 0.16 1.00 1.00

Incremental Delay, d2 2.9 0.1 0.0 0.5 0.3 0.1 0.3

Delay (s) 515 473 47.0 0.9 0.7 19 2.6

Level of Service D D D A A A A

Approach Delay (s) 49.0 47.0 0.7 2.6

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 4.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 109.0 Sum of lost time (S) 11.8

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak Synchro 9 - Report
AECOM Page 8



HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 08/29/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 615 170 985 0 1473 0 0 1782 467
Future Volume (vph) 0 0 0 615 170 985 0 1473 0 0 1782 467
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (S) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 091 1.00
Frt 100 100 0.85 1.00 100 085
Flt Protected 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3614 1961 2933 5353 5353 1667
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 1961 2933 5353 5353 1667
Peak-hour factor, PHF 092 092 092 08 088 08 09 09 09 091 091 091
Adj. Flow (vph) 0 0 0 699 193 1119 0 1551 0 0 1958 513
RTOR Reduction (vph) 0 0 0 0 0 20 0 0 0 0 0 82
Lane Group Flow (vph) 0 0 0 699 193 1099 0 1551 0 0 1958 431
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 250 250 510 68.7 947 947
Effective Green, g (s) 250 250 510 68.7 94.7 947
Actuated g/C Ratio 019 019 039 0.52 072 0.72
Clearance Time (S) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 684 371 1133 2785 3840 1195
v/s Ratio Prot 019 010 ¢0.37 c0.29 037 0.26
v/s Ratio Perm
v/c Ratio 102 052 097 0.56 051 0.36
Uniform Delay, d1 535 481  39.7 21.4 8.3 7.1
Progression Factor 1.00 1.00 1.00 0.75 0.81 0.78
Incremental Delay, d2 40.1 1.3 196 0.6 0.3 0.5
Delay (s) 936 494  59.3 16.6 7.1 6.1
Level of Service F D E B A A
Approach Delay (s) 0.0 70.3 16.6 6.8
Approach LOS A E B A
Intersection Summary
HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 18.6
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 08/29/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 457 366 0 1480 1808 0

Future Volume (vph) 457 366 0 1480 1808 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 0.95

Frt 097 0.85 100 1.00

Flt Protected 096  1.00 100 1.00

Satd. Flow (prot) 3552 1517 3725 3725

Flt Permitted 096  1.00 100 1.00

Satd. Flow (perm) 3552 1517 3725 3725

Peak-hour factor, PHF 095 095 094 094 094 094

Adj. Flow (vph) 481 385 0 1574 1923 0

RTOR Reduction (vph) 17 18 0 0 0 0

Lane Group Flow (vph) 576 255 0 1574 1923 0

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 216 2716 924 924

Effective Green, g (s) 216 2716 924 924

Actuated g/C Ratio 021 021 070 070

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 35 35 3.0 3.0

Lane Grp Cap (vph) 742 317 2607 2607

v/s Ratio Prot 0.16 ¢c0.17 042 052

v/s Ratio Perm

v/c Ratio 0.78  0.80 060 0.74

Uniform Delay, d1 493  49.6 103 123

Progression Factor 1.00 1.00 0.28 0.38

Incremental Delay, d2 53 140 0.8 15

Delay (s) 546 637 3.7 6.1

Level of Service D E A A

Approach Delay (s) 574 3.7 6.1

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 132.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
Page 10



HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 08/29/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 891 11 14 882 16 7

Future Volume (Veh/h) 891 11 14 882 16 7

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 091 091 087 087 082 082

Hourly flow rate (vph) 979 12 16 1014 20 9

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 619

pX, platoon unblocked 0.87

vC, conflicting volume 991 1524 496

vCl1, stage 1 conf vol 985

vC2, stage 2 conf vol 539

vCu, unblocked vol 991 1300 496

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 98 93 98

cM capacity (veh/h) 693 301 520

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBl1

Volume Total 653 338 16 507 507 29

Volume Left 0 0 16 0 0 20

Volume Right 0 12 0 0 0 9

cSH 1700 1700 693 1700 1700 346

Volume to Capacity 038 020 002 030 030 008

Queue Length 95th (ft) 0 0 2 0 0 7

Control Delay (s) 0.0 00 103 0.0 00 164

Lane LOS B C

Approach Delay (s) 0.0 0.2 16.4

Approach LOS ©

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 33.7% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 08/29/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 662 3 1 910 2 3

Future Volume (Veh/h) 662 3 1 910 2 3

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 095 063 063

Hourly flow rate (vph) 697 3 1 958 3 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.90 0.79  0.90

vC, conflicting volume 700 1658 350

vCl1, stage 1 conf vol 698

vC2, stage 2 conf vol 960

vCu, unblocked vol 456 1246 69

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 100 99 99

cM capacity (veh/h) 995 282 886

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 465 235 1 958 8

Volume Left 0 0 1 0 3

Volume Right 0 3 0 0 5

cSH 1700 1700 995 1700 491

Volume to Capacity 027 014 000 056 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 8.6 0.0 125

Lane LOS A B

Approach Delay (s) 0.0 0.0 12.5

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 55.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report

Page 12



HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 08/29/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 9 90 180 24 83 35 153 64 18 37 79 23

Future Volume (vph) 9 90 180 24 83 35 153 64 18 37 79 23

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.86 0.86 0.86 0.67 0.67 0.67

Hourly flow rate (vph) 9 95 189 25 87 37 178 74 21 55 118 34

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 9 284 25 124 178 95 55 152

Volume Left (vph) 9 0 25 0 178 0 55 0

Volume Right (vph) 0 189 0 37 0 21 0 34

Had;j (s) 053 -043 053 -0.17 053 -0.12 053 -0.12

Departure Headway (s) 6.6 5.6 6.8 6.1 6.6 5.9 6.7 6.0

Degree Utilization, x 0.02 0.44 0.05 0.21 0.32 0.16 0.10 0.25

Capacity (veh/h) 514 609 493 552 522 573 505 562

Control Delay (s) 8.5 11.9 8.9 9.5 115 8.8 9.2 9.8

Approach Delay (s) 11.8 9.4 10.5 9.7

Approach LOS B A B A

Intersection Summary

Delay 10.6

Level of Service B

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak
AECOM

Synchro 9 - Report

Page 13



HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 08/29/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 137 36 23 26 22 79

Future Volume (vph) 137 36 23 26 22 79

Peak Hour Factor 077 077 08 08 077 077

Hourly flow rate (vph) 178 47 28 32 29 103

Direction, Lane # EB1 EB2 NB1 NB2 SBl1

Volume Total (vph) 178 47 28 32 132

Volume Left (vph) 178 0 28 0 0

Volume Right (vph) 0 47 0 0 103

Hadj (s) 053 -0.67 053 003 -043

Departure Headway (s) 55 4.3 5.8 5.3 4.6

Degree Utilization, x 027 006 004 005 017

Capacity (veh/h) 628 801 594 647 749

Control Delay (s) 9.3 6.4 7.8 7.3 8.5

Approach Delay (s) 8.7 7.6 8.5

Approach LOS A A A

Intersection Summary

Delay 8.5

Level of Service A

Intersection Capacity Utilization 21.8% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak
AECOM

Synchro 9 - Report
Page 14



HCM Unsignalized Intersection Capacity Analysis

3005: Novi Road & Trans X Road 08/29/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ol S LI

Traffic Volume (veh/h) 17 1 1041 14 2 877

Future Volume (Veh/h) 17 1 1041 14 2 877

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 091 091 095 095

Hourly flow rate (vph) 28 2 1144 15 2 923

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 708

pX, platoon unblocked 0.92

vC, conflicting volume 1618 580 1160

vCl1, stage 1 conf vol 1152

vC2, stage 2 conf vol 466

vCu, unblocked vol 1496 580 1160

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (S) 5.8

tF (s) 35 33 2.2

p0 queue free % 89 100 100

cM capacity (veh/h) 248 457 597

Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3

Volume Total 28 2 763 396 2 462 462

Volume Left 28 0 0 0 2 0 0

Volume Right 0 2 0 15 0 0 0

cSH 248 457 1700 1700 597 1700 1700

Volume to Capacity 011 000 045 023 000 027 027

Queue Length 95th (ft) 9 0 0 0 0 0 0

Control Delay (s) 213 129 0.0 00 110 0.0 0.0

Lane LOS C B B

Approach Delay (s) 20.8 0.0 0.0

Approach LOS ©

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 40.8% ICU Level of Service

Analysis Period (min)

15

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

08/29/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1473 464 0 2397
Future Volume (Veh/h) 0 0 1473 464 0 2397
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 09 09 091 091
Hourly flow rate (vph) 0 0 1551 488 0 2634
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 0.88  0.80 0.80
vC, conflicting volume 2429 776 2039
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1206 208 1794
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 155 636 271
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 776 776 488 878 878 878
Volume Left 0 0 0 0 0 0
Volume Right 0 0 488 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 046 046 029 052 052 052
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 70.3% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

08/29/2018

Movement

t 4 <

NBT  SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (S)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR NBL
0 0 0
0 0 0
Stop

0%
092 092 094

08 082 082
2954 962 2550

1981 500 2448
6.8 6.9 4.1

35 3.3 2.2
100 100 100
46 421 153

NB1 NB2 SB1

U v T o
1937 1808 589

1937 1808 589
Free Free

0% 0%
0.94 0.94 0.94
2061 1923 627

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

1030 1030 962

1700 1700 1700

061 061 057

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
962 627
0 0

0 627
1700 1700
0.57 0.37
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
73.5%
15

ICU Level of Service

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
Page 17



HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

08/29/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1480 769 0 2174
Future Volume (Veh/h) 0 0 1480 769 0 2174
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 094 094 094 094
Hourly flow rate (vph) 0 0 1574 818 0 2313
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 081 0.75 0.75
vC, conflicting volume 2345 787 2392
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 229 40 2187
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 602 764 179
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 787 787 818 771 771 771
Volume Left 0 0 0 0 0 0
Volume Right 0 0 818 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 046 046 048 045 045 045
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 48.6% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak

AECOM

Synchro 9 - Report
Page 18



Novi Road/Grand River Avenue Area Multi-
Development Traffic Impact Study DRAFT

APPENDIX B-2. Existing (2018) Conditions (with
Mitigation) Capacity Analysis Reports

Prepared for: City of Novi AECOM



HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 293 511 169 79 216 93 120 513 163 90 362 85

Future Volume (vph) 293 511 169 79 216 93 120 513 163 90 362 85

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 100 095 100 095 100 095 100 095

Frpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 100 096 100 095 100 096 1.00 097

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3574 1776 3391 1844 3556 1863 3609

FIt Permitted 042 1.00 026  1.00 042 1.00 027 1.00

Satd. Flow (perm) 831 3574 482 3391 809 3556 537 3609

Peak-hour factor, PHF 088 088 088 09 09 09 092 092 092 09 09 090

Adj. Flow (vph) 333 581 192 88 240 103 130 558 177 100 402 94

RTOR Reduction (vph) 0 30 0 0 52 0 0 22 0 0 15 0

Lane Group Flow (vph) 333 743 0 88 291 0 130 713 0 100 481 0

Confl. Peds. (#/hr) 1 1 2 2

Heavy Vehicles (%) 2% 2% 2% 7% 7% 7% 3% 3% 3% 2% 2% 2%

Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G () 450 304 235 155 546 486 546 486

Effective Green, g (s) 450 304 235 155 546 486 546 486

Actuated g/C Ratio 038 0.26 020 013 046 041 046 041

Clearance Time (S) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 512 913 182 441 423 1452 313 1473

v/s Ratio Prot c0.12 c0.21 003 0.09 0.02 ¢0.20 c0.02 0.13

v/s Ratio Perm 0.12 0.06 0.13 0.13

v/c Ratio 065 081 048  0.66 031 049 032 033

Uniform Delay, d1 335 416 50.1 492 240  26.0 29.1 240

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.92 0.94

Incremental Delay, d2 3.0 5.6 2.0 3.6 0.4 1.2 0.6 0.6

Delay (s) 36.4 473 521 528 244 272 214 233

Level of Service D D D D © © © ©

Approach Delay (s) 44.0 52.6 26.8 24.0

Approach LOS D D © ©

Intersection Summary

HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 119.0 Sum of lost time (S) 26.0

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 420 903 137 54 253 202 88 843 51 161 486 219

Future Volume (vph) 420 903 137 54 253 202 88 843 51 161 486 219

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Lane Util. Factor 100 095 100 095 1.00 100 0.95 100 0.95

Frt 100 098 100 100 0.8 1.00 0.99 100 095

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1845 3617 1792 3585 1604 1845 3658 1845 3517

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1845 3617 1792 3585 1604 1845 3658 1845 3517

Peak-hour factor, PHF 087 087 087 08 08 08 092 092 092 091 091 091

Adj. Flow (vph) 483 1038 157 64 298 238 96 916 55 177 534 241

RTOR Reduction (vph) 0 9 0 0 0 0 0 3 0 0 38 0

Lane Group Flow (vph) 483 1186 0 64 298 238 96 968 0 177 737 0

Heavy Vehicles (%) 3% 3% 3% 6% 6% 6% 3% 3% 3% 3% 3% 3%

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 375 493 77 195 34 117 369 159 411

Effective Green, g () 375 493 77 195 34 117 369 159 411

Actuated g/C Ratio 028 0.37 006 015 026 009 0.28 012 031

Clearance Time () 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 516 1330 102 521 423 161 1007 218 1078

v/s Ratio Prot c0.26 ¢0.33 004 0.08 007 005 c0.26 c0.10 c0.21

v/s Ratio Perm 0.08

vic Ratio 094 0.89 063 057 056 060 0.96 081 0.68

Uniform Delay, d1 471 398 617 534 426 589 478 57.6 407

Progression Factor 1.00 1.00 1.04 0.93 0.81 0.87 0.87 0.84 0.80

Incremental Delay, d2 24.6 9.4 11.4 4.4 1.7 56 189 19.5 1.8

Delay (s) 717 492 759 541 361 568 603 68.1 344

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

Approach Delay (s) 55.7 49.3 60.0 40.7

Approach LOS E D E D

Intersection Summary

HCM 2000 Control Delay 525 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.2

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 79 716 34 25 412 57 42 22 52 24 8 49
Future Volume (vph) 79 716 34 25 412 57 42 22 52 24 8 49
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 095 100 100 1.00 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 099 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1827 3629 1792 1887 1604 1841 1748 1650 1667 1754 1457
Flt Permitted 043  1.00 032 100 100 075 100 1.00 074 100 1.00
Satd. Flow (perm) 830 3629 595 1887 1604 1454 1748 1650 1300 1754 1457
Peak-hour factor, PHF 091 091 091 08 08 08 08 08 08 070 070 0.70
Adj. Flow (vph) 87 787 37 29 485 67 48 25 59 34 11 70
RTOR Reduction (vph) 0 2 0 0 0 23 0 0 55 0 0 67
Lane Group Flow (vph) 87 822 0 29 485 44 48 25 4 34 11 3
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 3% 3% 3%  14%  14%  14%
Parking (#/hr) 0
Turn Type pm-+pt NA pm-+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 1015 933 921 886 886 147 8.5 85 109 6.6 6.6
Effective Green, g () 1015 933 921 886 886 147 8.5 85 109 6.6 6.6
Actuated g/C Ratio 0.76  0.70 069 066 066 011 006 006 008 005 0.05
Clearance Time () 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 689 2526 440 1247 1060 177 110 104 117 86 71
v/s Ratio Prot c0.01 0.23 0.00 c0.26 c0.01  0.01 001 0.01
v/s Ratio Perm 0.09 0.04 0.03 ¢0.02 000 0.1 0.00
vic Ratio 013 033 007 039 004 027 023 004 029 013 0.5
Uniform Delay, d1 7.6 8.0 92 104 79 549 596 589 581 609 607
Progression Factor 0.16  0.37 036 053 100 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.0 0.2 0.1 0.9 0.1 0.8 1.1 0.1 14 0.7 0.3
Delay (s) 13 31 34 6.3 80 557 607 590 594 616 610
Level of Service A A A A A E E E E E E
Approach Delay (s) 2.9 6.4 58.2 60.6
Approach LOS A A E E
Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.4
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation) Synchro 9 - Report
AECOM Page 3



HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b o of (B s T M4 ol I s i"r
Traffic Volume (vph) 5 2 78 31 2 3 77 432 89 1 671 14
Future Volume (vph) 5 2 78 31 2 3 77 432 89 1 671 14
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 100 100 088 097 1.00 097 091 100 100 091 1.00
Frt 100 100 0.8 100 091 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Flt Permitted 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (perm) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Peak-hour factor, PHF 073 073 073 069 069 069 079 079 079 083 083 083
Adj. Flow (vph) 7 3 107 45 3 4 97 547 113 1 808 17
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 33 0 0 6
Lane Group Flow (vph) 7 3 107 45 7 0 97 547 80 1 808 11
Heavy Vehicles (%) 5% 5% 5% 11% 11% 11% 3% 3% 3% 2% 2% 2%
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 6.0 6.0 208 6.5 6.5 88 954 954 13 879 879
Effective Green, g () 6.0 6.0 208 6.5 6.5 88 954 954 13 879 879
Actuated g/C Ratio 004 004 016 005 0.5 007 071 071 001 066 0.66
Clearance Time () 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 35 35 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 85 442 161 79 235 3773 1174 18 3511 1093
v/s Ratio Prot 000 0.00 ¢0.04 001 0.0 c0.03 0.10 0.00 c0.15
v/s Ratio Perm 0.05 0.01
vic Ratio 009 004 024 028 0.09 041 014 007 006 023 0.1
Uniform Delay, d1 614 612 497 615 609 60.1 6.2 58 657 9.3 8.0
Progression Factor 100 100 1.00 100 1.00 118 057 029 1.00 100 1.00
Incremental Delay, d2 0.5 0.2 0.3 1.1 0.6 1.2 0.1 0.1 13 0.2 0.0
Delay (s) 618 614 500 626 615 72.2 3.6 18 67.0 9.5 8.0
Level of Service E E D E E E A A E A A
Approach Delay (s) 51.0 62.5 12.2 9.5
Approach LOS D E B A
Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 107 538 61 20 304 193 126 258 85 119 119 57
Future Volume (vph) 107 538 61 20 304 193 126 258 85 119 119 57
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frpb, ped/bikes 100 100 1.00 100 100 100 100 100 100 1.00 100 0.8
Flpb, ped/bikes 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 1.00 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1845 1942 1650 1827 1923 1635 1860 1961 1667 1845 1942 1620
Flt Permitted 048 100 100 028 100 1.00 059 100 100 026 100 1.00
Satd. Flow (perm) 931 1942 1650 538 1923 1635 1150 1961 1667 503 1942 1620
Peak-hour factor, PHF 093 093 093 089 089 08 09 09 09 08 08 085
Adj. Flow (vph) 115 578 66 22 342 217 133 272 89 140 140 67
RTOR Reduction (vph) 0 0 27 0 0 89 0 0 69 0 0 52
Lane Group Flow (vph) 115 578 39 22 342 128 133 272 20 140 140 15
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type pm-+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 727 672 789 727 672 792 360 243 298 366 246 301
Effective Green, g (s) 727 672 789 727 672 792 360 243 298 366 246 301
Actuated g/C Ratio 054 050 059 054 050 059 027 018 022 027 018 0.22
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0
Lane Grp Cap (vph) 542 973 971 344 964 966 370 355 370 257 356 363
v/s Ratio Prot c0.01 ¢030 000 000 018 001 003 <c014 000 005 007 0.00
v/s Ratio Perm 0.11 0.02 0.03 0.07  0.07 001 0.0 0.01
v/c Ratio 021 059 004 006 035 013 036 077 005 054 039 0.04
Uniform Delay, d1 153 237 116 166 203 122 386 521 410 391 481 407
Progression Factor 028 030 045 100 100 1.00 100 100 100 1.00 100 1.00
Incremental Delay, d2 0.2 2.6 0.0 0.1 1.0 0.1 0.6 9.8 0.1 2.4 0.8 0.0
Delay (s) 45 9.6 52 167 213 122 392 619 411 415 490 407
Level of Service A A A B C B D E D D D D
Approach Delay (s) 8.5 17.7 52.1 44.4
Approach LOS A B D D
Intersection Summary
HCM 2000 Control Delay 26.5 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 25.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation) Synchro 9 - Report
AECOM Page 5



HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI & » i"r 4 N M T ) ol
Traffic Volume (vph) 8 0 6 2 1 67 2 1229 15 191 948 12
Future Volume (vph) 8 0 6 2 1 67 2 1229 15 191 948 12
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091 091 1.00 100 088 1.00 091 097 095 1.00
Frt 100 100 0.85 100 085 1.00 1.00 100 100 0.85
Flt Protected 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3390 1667 1890 2933 1845 5292 3579 3689 1650
Flt Permitted 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3390 1667 1890 2933 1845 5292 3579 3689 1650
Peak-hour factor, PHF 060 060 060 073 073 073 08 08 08 08 088 0.8
Adj. Flow (vph) 13 0 10 3 1 92 2 1429 17 217 1077 14
RTOR Reduction (vph) 0 0 10 0 0 77 0 1 0 0 0 3
Lane Group Flow (vph) 6 7 0 0 4 15 2 1445 0 217 1077 11
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 3% 3% 3%
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 39 39 6.1 14 218 22 835 204 1017 105.6
Effective Green, g () 39 39 6.1 14 218 22 835 204 1017 105.6
Actuated g/C Ratio 003 0.03 005 001 016 002 062 015 076 079
Clearance Time () 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.5 3.0 3.0 35 3.0 3.0
Lane Grp Cap (vph) 49 98 75 19 617 30 3297 544 2799 1300
v/s Ratio Prot c0.00 0.00 0.00 c0.00 0.00 000 c0.27 0.06 ¢0.29 0.00
v/s Ratio Perm 0.00 0.00 0.01
vic Ratio 012 0.07 001 021 002 007 044 040 038 0.01
Uniform Delay, d1 634 633 611 658 472 649 131 51.3 5.5 3.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.05 0.72 0.74 0.39 1.00
Incremental Delay, d2 11 0.3 0.0 7.4 0.0 0.4 0.2 0.5 0.4 0.0
Delay (s) 645 636 611 732 472 683 9.7 38.2 25 3.0
Level of Service E E E E D E A D A A
Approach Delay (s) 62.7 48.3 9.7 8.5
Approach LOS E D A A
Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 6



HCM Signalized Intersection Capacity Analysis

979: Novi Road & Flint Street/Main Street 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations s b 4 ul LI 5 LI 5

Traffic Volume (vph) 31 13 79 22 2 32 30 923 43 41 561 12

Future Volume (vph) 31 13 79 22 2 32 30 923 43 41 561 12

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 100 100 1.00 100 0.95 100 0.95

Frt 0.91 100 100 0.8 1.00 0.99 100 1.00

Flt Protected 0.99 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1734 1863 1961 1667 1845 3665 1810 3608

Flt Permitted 0.91 037 100 1.00 040 1.00 025 1.00

Satd. Flow (perm) 1603 719 1961 1667 779 3665 469 3608

Peak-hour factor, PHF 072 072 072 074 074 074 093 093 093 09 09 0.90

Adj. Flow (vph) 43 18 110 30 3 43 32 992 46 46 623 13

RTOR Reduction (vph) 0 57 0 0 0 38 0 2 0 0 1 0

Lane Group Flow (vph) 0 114 0 30 3 5 32 1036 0 46 635 0

Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 3% 3% 3% 5% 5% 5%

Turn Type Perm NA Perm NA  Perm pm+pt NA pm-+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 14.5 145 145 145 992 958 1038 98.1

Effective Green, g () 145 145 145 145 992 958 1038  98.1

Actuated g/C Ratio 0.11 011 011 011 074 o071 0.77 0.73

Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 173 77 212 180 603 2620 420 2641

v/s Ratio Prot 0.00 0.00 ¢0.28 c0.00 0.18

v/s Ratio Perm c0.07 0.04 000 004 0.08

vic Ratio 0.66 039 001 003 005 040 011 0.24

Uniform Delay, d1 57.4 556 534 534 5.3 7.6 6.8 5.8

Progression Factor 0.99 1.00 1.00 1.00 1.00 1.00 0.76 0.50

Incremental Delay, d2 8.7 3.2 0.0 0.1 0.0 0.4 0.1 0.1

Delay (s) 65.7 589 534 535 5.4 8.0 5.3 31

Level of Service E E D D A A A A

Approach Delay (s) 65.7 55.6 8.0 3.2

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 134.0 Sum of lost time (S) 18.0

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 26 0 37 1 0 5 35 844 1 16 575 31

Future Volume (vph) 26 0 37 1 0 5 35 844 1 16 575 31

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

Total Lost time (S) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 100 1.00 1.00 100 0.95 100 0.95

Frt 100 085 0.88 100 1.00 1.00 0.99

Flt Protected 095 1.00 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1498 1845 3689 1845 3661

Flt Permitted 0.75  1.00 0.95 038 1.00 030 1.00

Satd. Flow (perm) 1475 1667 1433 740 3689 577 3661

Peak-hour factor, PHF 072 072 072 075 075 075 08 089 089 08 08 085

Adj. Flow (vph) 36 0 51 1 0 7 39 948 1 19 676 36

RTOR Reduction (vph) 0 48 0 0 8 0 0 0 0 0 3 0

Lane Group Flow (vph) 36 3 0 0 0 0 39 949 0 19 709 0

Heavy Vehicles (%) 2% 2% 2% 1% 1%  11% 3% 3% 3% 3% 3% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 7.2 7.2 7.2 100.0 100.0 100.0 100.0

Effective Green, g () 7.2 7.2 7.2 100.0 100.0 100.0 100.0

Actuated g/C Ratio 0.06 0.06 0.06 084 0.84 084 084

Clearance Time () 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 89 100 86 621 3100 484 3076

v/s Ratio Prot 0.00 c0.26 0.19

v/s Ratio Perm c0.02 0.00 0.05 0.03

vic Ratio 040 0.03 0.01 006 031 004 0.23

Uniform Delay, d1 538 52,6 52.5 16 2.0 16 19

Progression Factor 1.00 1.00 1.00 0.07 0.07 1.00 1.00

Incremental Delay, d2 3.0 0.1 0.0 0.2 0.2 0.2 0.2

Delay (s) 56.8  52.7 52.6 0.3 0.4 1.7 2.1

Level of Service E D D A A A A

Approach Delay (s) 54.4 52.6 0.4 2.0

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 119.0 Sum of lost time (S) 11.8

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 567 58 348 0 407 0 0 711 105
Future Volume (vph) 0 0 0 567 58 348 0 407 0 0 711 105
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (S) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 091 1.00
Frt 100 100 0.85 1.00 100 085
Flt Protected 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3544 1923 2877 5353 5301 1650
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3544 1923 2877 5353 5301 1650
Peak-hour factor, PHF 092 092 092 079 079 079 081 081 081 09 09 095
Adj. Flow (vph) 0 0 0 718 73 441 0 502 0 0 748 111
RTOR Reduction (vph) 0 0 0 0 0 275 0 0 0 0 0 39
Lane Group Flow (vph) 0 0 0 718 73 166 0 502 0 0 748 72
Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 345 345 505 71.2 872 872
Effective Green, g (s) 345 345 505 71.2 872 872
Actuated g/C Ratio 026 026 038 0.53 065 0.65
Clearance Time () 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 912 495 1084 2844 3449 1073
v/s Ratio Prot c0.20 0.04 0.06 0.09 c0.14  0.04
v/s Ratio Perm
vic Ratio 079 015 015 0.18 022 0.07
Uniform Delay, d1 463 384 276 16.2 9.5 8.5
Progression Factor 1.00 1.00 1.00 0.85 0.59 0.38
Incremental Delay, d2 45 0.1 0.1 0.1 0.1 0.1
Delay (s) 509 385 277 13.9 5.7 33
Level of Service D D C B A A
Approach Delay (s) 0.0 41.8 13.9 5.4
Approach LOS A D B A
Intersection Summary
HCM 2000 Control Delay 24.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 134.0 Sum of lost time (S) 18.6
Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 08/30/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 63 166 0 492 960 0

Future Volume (vph) 63 166 0 492 960 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 0.95

Frt 091 0.85 100 1.00

Flt Protected 098  1.00 100 1.00

Satd. Flow (prot) 3373 1502 3725 3689

Flt Permitted 098  1.00 100 1.00

Satd. Flow (perm) 3373 1502 3725 3689

Peak-hour factor, PHF 091 091 08 089 086 0.86

Adj. Flow (vph) 69 182 0 553 1116 0

RTOR Reduction (vph) 85 85 0 0 0 0

Lane Group Flow (vph) 75 6 0 553 1116 0

Heavy Vehicles (%) 3% 3% 2% 2% 3% 3%

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 8.8 8.8 1132 1132

Effective Green, g (s) 8.8 8.8 1132 1132

Actuated g/C Ratio 0.07  0.07 0.84 084

Clearance Time () 6.0 6.0 6.0 6.0

Vehicle Extension (s) 35 3.5 3.0 3.0

Lane Grp Cap (vph) 221 98 3146 3116

v/s Ratio Prot c0.02  0.00 0.15 ¢0.30

v/s Ratio Perm

vic Ratio 0.34  0.06 0.18 0.36

Uniform Delay, d1 59.8 587 1.9 2.3

Progression Factor 1.00 1.00 2.70 0.38

Incremental Delay, d2 11 0.3 0.1 0.3

Delay (s) 609  59.0 5.2 12

Level of Service E E A A

Approach Delay (s) 60.2 5.2 1.2

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 134.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 41.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 08/30/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 1455 37 4 556 4 5

Future Volume (Veh/h) 1455 37 4 556 4 5

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 087 087 08 08 060 0.60

Hourly flow rate (vph) 1672 43 5 654 7 8

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 619

pX, platoon unblocked 0.93

vC, conflicting volume 1715 2030 858

vCl1, stage 1 conf vol 1694

vC2, stage 2 conf vol 337

vCu, unblocked vol 1715 1955 858

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 99 95 97

cM capacity (veh/h) 366 130 300

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBl1

Volume Total 1115 600 5 327 327 15

Volume Left 0 0 5 0 0 7

Volume Right 0 43 0 0 0 8

cSH 1700 1700 366 1700 1700 187

Volume to Capacity 066 035 001 019 019 008

Queue Length 95th (ft) 0 0 1 0 0 6

Control Delay (s) 0.0 00 150 0.0 00 260

Lane LOS B D

Approach Delay (s) 0.0 0.1 26.0

Approach LOS D

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 49.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report

Page 11



HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 08/30/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 787 6 0 419 0 3

Future Volume (Veh/h) 787 6 0 419 0 3

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 075 0.75

Hourly flow rate (vph) 894 7 0 455 0 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.77 0.82 0.77

vC, conflicting volume 901 1352 450

vCl1, stage 1 conf vol 898

vC2, stage 2 conf vol 455

vCu, unblocked vol 273 629 0

tC, single (s) 4.2 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 100 100 100

cM capacity (veh/h) 980 500 835

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 596 305 0 455 4

Volume Left 0 0 0 0 0

Volume Right 0 7 0 0 4

cSH 1700 1700 1700 1700 835

Volume to Capacity 035 018 000 027 0.00

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 9.3

Lane LOS A

Approach Delay (s) 0.0 0.0 9.3

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 30.9% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 13 64 22 28 27 33 23 41 57 58 22 3

Future Volume (vph) 13 64 22 28 27 33 23 41 57 58 22 3

Peak Hour Factor 0.95 0.95 0.95 0.75 0.75 0.75 0.82 0.82 0.82 0.74 0.74 0.74

Hourly flow rate (vph) 14 67 23 37 36 44 28 50 70 78 30 4

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 14 90 37 80 28 120 78 34

Volume Left (vph) 14 0 37 0 28 0 78 0

Volume Right (vph) 0 23 0 44 0 70 0 4

Had;j (s) 053 -0.14 064 -0.25 057 -0.34 053 -0.05

Departure Headway (s) 5.8 5.1 5.9 5.0 5.7 4.8 5.7 5.2

Degree Utilization, x 0.02 0.13 0.06 0.11 0.04 0.16 0.12 0.05

Capacity (veh/h) 584 666 579 681 599 710 598 664

Control Delay (s) 7.7 7.7 8.1 74 78 16 83 12

Approach Delay (s) 7.7 7.6 7.6 8.0

Approach LOS A A A A

Intersection Summary

Delay 7.7

Level of Service A

Intersection Capacity Utilization 26.6% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 08/30/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 68 7 45 53 6 15

Future Volume (vph) 68 7 45 53 6 15

Peak Hour Factor 073 073 072 072 088 0.88

Hourly flow rate (vph) 93 10 63 74 7 17

Direction, Lane # EB1 EB2 NB1 NB2 SBl1

Volume Total (vph) 93 10 63 74 24

Volume Left (vph) 93 0 63 0 0

Volume Right (vph) 0 10 0 0 17

Hadj (s) 053 -0.67 053 003 -0.39

Departure Headway (s) 5.4 4.2 5.3 4.8 4.4

Degree Utilization, x 014 001 009 010 0.3

Capacity (veh/h) 635 814 655 722 801

Control Delay (s) 8.1 6.1 7.7 7.2 7.5

Approach Delay (s) 7.9 7.4 7.5

Approach LOS A A A

Intersection Summary

Delay 7.6

Level of Service A

Intersection Capacity Utilization 19.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 14



HCM Unsignalized Intersection Capacity Analysis

3005: Novi Road & Trans X Road 08/30/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ol S LI

Traffic Volume (veh/h) 10 4 818 23 20 594

Future Volume (Veh/h) 10 4 818 23 20 594

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 095 095 091 091

Hourly flow rate (vph) 17 7 861 24 22 653

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 708

pX, platoon unblocked 0.96

vC, conflicting volume 1244 442 885

vCl1, stage 1 conf vol 873

vC2, stage 2 conf vol 370

vCu, unblocked vol 1168 442 885

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (S) 5.8

tF (s) 35 33 2.2

p0 queue free % 95 99 97

cM capacity (veh/h) 343 563 760

Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3

Volume Total 17 7 574 311 22 326 326

Volume Left 17 0 0 0 22 0 0

Volume Right 0 7 0 24 0 0 0

cSH 343 563 1700 1700 760 1700 1700

Volume to Capacity 005 001 034 018 003 019 0.19

Queue Length 95th (ft) 4 1 0 0 2 0 0

Control Delay (s) 16.0 115 0.0 0.0 9.9 0.0 0.0

Lane LOS C B A

Approach Delay (s) 14.7 0.0 0.3

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 34.6% ICU Level of Service

Analysis Period (min)

15

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

08/30/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 407 148 0 1278
Future Volume (Veh/h) 0 0 407 148 0 1278
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 081 08L 09 095
Hourly flow rate (vph) 0 0 502 183 0 1345
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 0.95
vC, conflicting volume 950 251 685
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 759 251 685
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 325 749 898
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 251 251 183 448 448 448
Volume Left 0 0 0 0 0 0
Volume Right 0 0 183 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 015 015 011 026 026 026
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 38.7% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

08/30/2018

Movement

t 4 <

NBT  SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (S)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR NBL
0 0 0
0 0 0
Stop

0%
092 092 089

09 095 095
1428 558 1486

1251 429 1406
6.8 6.9 4.1

35 3.3 2.2
100 100 100
158 545 457

NB1 NB2 SB1

L v T
555 960 318

555 960 318
Free Free
0% 0%
0.89 0.86 0.86
624 1116 370

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

312 312 558

1700 1700 1700

018 018 033

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
558 370
0 0

0 370
1700 1700
0.33 0.22
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
41.7%
15

ICU Level of Service

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

08/30/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 492 807 0 1126
Future Volume (Veh/h) 0 0 492 807 0 1126
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 08 089 086 0.86
Hourly flow rate (vph) 0 0 553 907 0 1309
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 0.94
vC, conflicting volume 989 276 1460
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 77 276 1460
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 314 721 454
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 276 276 907 436 436 436
Volume Left 0 0 0 0 0 0
Volume Right 0 0 907 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 016 016 053 026 026 026
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 50.8% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) AM Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 18



HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 182 297 218 223 565 151 206 625 81 120 677 280

Future Volume (vph) 182 297 218 223 565 151 206 625 81 120 677 280

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 100 095 100 095 100 095 100 095

Frpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 100 094 1.00 097 100 098 100 096

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3489 1863 3597 1863 3654 1862 3552

FIt Permitted 019 1.00 021 1.00 010 1.00 021  1.00

Satd. Flow (perm) 370 3489 418 3597 199 3654 416 3552

Peak-hour factor, PHF 089 089 089 093 093 09 091 091 091 09 09 095

Adj. Flow (vph) 204 334 245 240 608 162 226 687 89 126 713 295

RTOR Reduction (vph) 0 121 0 0 20 0 0 8 0 0 35 0

Lane Group Flow (vph) 204 458 0 240 750 0 226 768 0 126 973 0

Confl. Peds. (#/hr) 1 1 3 3

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 3%

Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G () 341 212 489 294 547 424 547 424

Effective Green, g (s) 341 212 489 294 547 424 547 424

Actuated g/C Ratio 028 0.7 040 024 044 034 044 034

Clearance Time (S) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 259 601 414 859 254 1259 329 1224

v/s Ratio Prot c0.08  0.13 c0.10 c0.21 c0.09 0.21 004 027

v/s Ratio Perm 0.14 0.13 c0.31 0.13

v/c Ratio 079 0.76 058  0.87 089 061 038 0.79

Uniform Delay, d1 50.1 485 383 450 461 334 36.3 364

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.94

Incremental Delay, d2 14.6 5.7 2.0 9.8 29.1 2.2 0.7 5.2

Delay (s) 64.7 542 403 5438 752 357 339 395

Level of Service E D D D E D © D

Approach Delay (s) 56.9 51.3 44.6 38.8

Approach LOS E D D D

Intersection Summary

HCM 2000 Control Delay 47.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 123.0 Sum of lost time (S) 26.0

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 264 481 87 140 777 400 175 865 78 195 641 254

Future Volume (vph) 264 481 87 140 777 400 175 865 78 195 641 254

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Lane Util. Factor 100 095 100 095 1.00 100 0.95 100 0.95

Frt 100 098 100 100 0.8 1.00 0.99 100 0.96

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3640 1863 3725 1667 1863 3679 1863 3567

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1863 3640 1863 3725 1667 1863 3679 1863 3567

Peak-hour factor, PHF 088 088 08 092 092 092 092 092 092 09 09 095

Adj. Flow (vph) 300 547 99 152 845 435 190 940 85 205 675 267

RTOR Reduction (vph) 0 10 0 0 0 0 0 5 0 0 31 0

Lane Group Flow (vph) 300 636 0 152 845 435 190 1020 0 205 911 0

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 230 406 141 317 476 163 402 159 398

Effective Green, g (s) 230 406 141 317 476 163 402 159 398

Actuated g/C Ratio 0.17  0.30 010 023 035 012 030 012 0.29

Clearance Time (S) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 317 1094 194 874 587 224 1095 219 1051

v/s Ratio Prot c0.16  0.17 008 ¢023 009 010 c0.28 c0.11  0.26

v/s Ratio Perm 0.17

v/c Ratio 095 0.58 078 097 074 08 093 094  0.87

Uniform Delay, d1 55.4  40.0 590 511 383 581 461 59.0 451

Progression Factor 1.00 1.00 1.15 0.92 0.81 0.92 0.84 0.83 0.70

Incremental Delay, d2 36.3 2.3 175 224 47 232 130 39.1 6.7

Delay (s) 91.7 422 852 692 358 765 517 883 385

Level of Service F D F E D E D F D

Approach Delay (s) 57.9 60.7 55.6 47.4

Approach LOS E E E D

Intersection Summary

HCM 2000 Control Delay 55.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.2

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation) Synchro 9 - Report
AECOM Page 2



HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 61 564 71 49 853 141 89 36 53 144 91 115
Future Volume (vph) 61 564 71 49 853 141 89 36 53 144 91 115
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 095 100 100 1.00 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 097 100 100 100 1.00 100 1.00
Flpb, ped/bikes 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 098 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1863 3653 1862 1961 1619 1863 1961 1667 1863 1961 1667
Flt Permitted 0.16  1.00 036 1.00 100 057 100 1.00 073 100 1.00
Satd. Flow (perm) 307 3653 710 1961 1619 1122 1961 1667 1431 1961 1667
Peak-hour factor, PHF 093 093 093 09 09 09 08 08 08 08 08 0.8
Adj. Flow (vph) 66 606 76 52 898 148 105 42 62 164 103 131
RTOR Reduction (vph) 0 6 0 0 0 56 0 0 58 0 0 119
Lane Group Flow (vph) 66 676 0 52 898 92 105 42 4 164 103 12
Confl. Peds. (#/hr) 3 2 2 3
Turn Type pm-+pt NA pm-+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 888 842 888 842 842 178 8.4 84 258 124 124
Effective Green, g () 888 842 888 842 842 178 8.4 84 258 124 124
Actuated g/C Ratio 066 0.62 066 062 062 013 006 006 019 009 0.09
Clearance Time () 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 2278 506 1223 1009 199 122 103 316 180 153
v/s Ratio Prot c0.01 0.18 0.00 c0.46 0.04 0.02 c0.05 ¢0.05
v/s Ratio Perm 0.16 0.06 0.06 0.03 0.00 0.05 0.01
vic Ratio 026  0.30 010 073 009 053 034 004 052 057 0.08
Uniform Delay, d1 338 117 11.0 176 101 555 607 595 493 588  56.1
Progression Factor 100 0.96 029 043 011 100 100 1.00 100 100 1.00
Incremental Delay, d2 0.4 0.2 0.0 1.8 0.1 2.5 17 0.1 14 4.3 0.2
Delay (s) 343 115 3.2 9.3 12 580 624 596 507 631 56.3
Level of Service C B A A A E E E D E E
Approach Delay (s) 13.5 7.9 59.4 55.8
Approach LOS B A E E
Intersection Summary
HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.4
Intersection Capacity Utilization 72.6% ICU Level of Service ©

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N L o B s T 4 i"r b I e 3 ol
Traffic Volume (vph) 56 25 412 354 49 43 360 695 211 10 921 58
Future Volume (vph) 56 25 412 354 49 43 360 695 211 10 921 58
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 100 100 088 097 1.00 097 091 100 100 091 1.00
Frt 100 100 08 100 093 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1863 1961 2933 3614 1823 3614 5353 1667 1863 5353 1667
Flt Permitted 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (perm) 1863 1961 2933 3614 1823 3614 5353 1667 1863 5353 1667
Peak-hour factor, PHF 095 095 09 092 092 092 091 091 091 09 09 095
Adj. Flow (vph) 59 26 434 385 53 47 396 764 232 11 969 61
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 110 0 0 37
Lane Group Flow (vph) 59 26 434 385 100 0 396 764 122 11 969 24
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 160 160 429 201 201 209 711 711 30 532 532
Effective Green, g (s) 160 160 429 201 201 209 711 711 30 532 532
Actuated g/C Ratio 012 012 032 015 015 015 053 053 002 039 0.39
Clearance Time (S) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 35 35 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 232 932 538 271 559 2819 877 41 2109 656
v/s Ratio Prot 003 001 ¢015 011 0.5 c0.11 014 0.01 ¢0.18
v/s Ratio Perm 0.07 0.01
v/c Ratio 027 011 047 072 037 071 027 014 027 046 0.04
Uniform Delay, d1 542 532 369 547 517 542 176 163 649 303 251
Progression Factor 100 100 1.00 100 1.00 061 053 044 100 100 1.00
Incremental Delay, d2 0.7 0.2 0.4 4.7 1.0 3.9 0.2 0.3 35 0.7 0.1
Delay (s) 548 534 372 594 527 36.8 9.5 75 684 310 252
Level of Service D D D E D D A A E © ©
Approach Delay (s) 40.0 58.0 16.9 31.0
Approach LOS D E B ©
Intersection Summary
HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 85 409 202 68 787 97 190 208 43 162 368 128
Future Volume (vph) 85 409 202 68 787 97 190 208 43 162 368 128
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frpb, ped/bikes 100 100 1.00 100 100 098 100 100 100 1.00 100 1.00
Flpb, ped/bikes 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 1.00 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1863 1961 1667 1863 1961 1632 1863 1961 1667 1863 1961 1667
Flt Permitted 007 100 100 037 100 1.00 012 100 100 045 100 1.00
Satd. Flow (perm) 133 1961 1667 722 1961 1632 239 1961 1667 875 1961 1667
Peak-hour factor, PHF 095 095 09 09 09 09 08 089 089 08 083 083
Adj. Flow (vph) 89 431 213 72 828 102 213 234 48 195 443 154
RTOR Reduction (vph) 0 0 100 0 0 49 0 0 34 0 0 60
Lane Group Flow (vph) 89 431 113 72 828 53 213 234 14 195 443 94
Confl. Peds. (#/hr) 2 2
Turn Type pm-+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 6.1 588 718 633 574 699 458 328 387 448 323 396
Effective Green, g () 6.1 588 718 633 574 699 458 328 387 448 323 396
Actuated g/C Ratio 049 044 053 047 043 052 034 024 029 033 024 029
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0
Lane Grp Cap (vph) 158 854 886 388 833 845 237 476 477 381 469 488
v/s Ratio Prot c0.03 022 001 001 <c042 001 009 012 000 005 c023 0.1
v/s Ratio Perm 0.24 0.06 0.08 003 022 001 012 0.05
vic Ratio 056 050 013 019 099 006 09 049 003 051 094 019
Uniform Delay, d1 301 276 159 208 386 162 366 439 346 340 505 357
Progression Factor 133 083 284 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 4.4 2.0 0.1 02 298 00 324 0.9 0.0 12 281 0.2
Delay (s) 443 250 452 211 684 163 691 449 347 32 786 359
Level of Service D C D C E B E D C D E D
Approach Delay (s) 33.2 59.7 54.3 59.6
Approach LOS C E D E
Intersection Summary
HCM 2000 Control Delay 524 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 25.0
Intersection Capacity Utilization 93.1% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation) Synchro 9 - Report
AECOM Page 5



HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L & » ol 4 N b T ol
Traffic Volume (vph) 75 14 38 48 15 479 35 1270 60 419 1278 63
Future Volume (vph) 75 14 38 48 15 479 35 1270 60 419 1278 63
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091 091 1.00 100 088 1.00 091 097 095 1.00
Frt 100 100 0.85 100 085 1.00 0.99 100 100 0.85
Flt Protected 095 096 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3442 1667 1888 2933 1863 5317 3614 3725 1667
Flt Permitted 095 096 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3442 1667 1888 2933 1863 5317 3614 3725 1667
Peak-hour factor, PHF 081 08 081 08 08 08 089 089 089 09 09 095
Adj. Flow (vph) 93 17 47 56 17 557 39 1427 67 441 1345 66
RTOR Reduction (vph) 0 0 42 0 0 87 0 3 0 0 0 20
Lane Group Flow (vph) 46 64 5 0 73 470 39 1491 0 441 1345 46
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 9.0 9.0 150 99 4238 6.0 584 329 853 943
Effective Green, g (s) 9.0 9.0 15.0 99 4238 6.0 584 329 853 943
Actuated g/C Ratio 007 007 011 007 032 004 043 024 063 070
Clearance Time (S) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 35 3.0 3.0 35 3.0 3.0
Lane Grp Cap (vph) 113 229 185 138 1068 82 2300 880 2353 1164
v/s Ratio Prot c0.03 0.02 0.0 004 ¢011 0.02 c0.28 0.12 ¢0.36  0.00
v/s Ratio Perm 0.00 0.05 0.03
v/c Ratio 041 028 0.03 053 044 048 065 050 057 0.04
Uniform Delay, d1 60.4 599 535 60.3 366 630 302 440 143 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.86 1.03 0.94 0.87 1.56
Incremental Delay, d2 2.4 0.7 0.1 4.7 0.3 2.1 0.7 0.5 0.9 0.0
Delay (s) 628 606  53.6 650 369 564 318 416 133 9.9
Level of Service E E D E D E © D B A
Approach Delay (s) 59.1 40.2 325 19.9
Approach LOS E D © B
Intersection Summary
HCM 2000 Control Delay 29.1 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Flint Street/Main Street 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations s b 4 ul LI 5 LI 5

Traffic Volume (vph) 17 1 27 70 4 33 66 1047 50 53 762 11

Future Volume (vph) 17 1 27 70 4 33 66 1047 50 53 762 11

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 100 100 1.00 100 0.95 100 0.95

Frt 0.92 100 100 0.8 1.00 0.99 100 1.00

Flt Protected 0.98 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1769 1863 1961 1667 1863 3700 1863 3718

Flt Permitted 0.87 069 1.00 1.00 031 1.00 020 1.00

Satd. Flow (perm) 1576 1362 1961 1667 611 3700 391 3718

Peak-hour factor, PHF 060 060 060 072 072 072 091 091 091 091 091 091

Adj. Flow (vph) 28 2 45 97 6 46 73 1151 55 58 837 12

RTOR Reduction (vph) 0 40 0 0 0 41 0 2 0 0 1 0

Lane Group Flow (vph) 0 35 0 97 6 5 73 1204 0 58 848 0

Turn Type Perm NA Perm NA  Perm pm+pt NA pm+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 14.6 146 146 146 1024 978 1024 978

Effective Green, g (s) 14.6 146 146 146 1024 978 1024  97.8

Actuated g/C Ratio 0.11 011 011 011 076 0.72 076  0.72

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 170 147 212 180 506 2680 346 2693

v/s Ratio Prot 0.00 0.00 ¢0.33 c0.01 0.23

v/s Ratio Perm 0.02 c0.07 0.00 0.0 0.12

v/c Ratio 0.21 066 003 003 014 045 017 032

Uniform Delay, d1 54.9 578 539 539 6.3 7.6 9.3 6.6

Progression Factor 1.01 1.00 1.00 1.00 1.00 1.00 0.81 0.81

Incremental Delay, d2 0.6 10.2 0.1 0.1 0.1 0.5 0.1 0.2

Delay (s) 56.1 68.1 539 539 6.4 8.1 7.6 55

Level of Service E E D D A A A A

Approach Delay (s) 56.1 63.1 8.0 5.7

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 135.0 Sum of lost time (S) 18.0

Intersection Capacity Utilization 56.5% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)
AECOM

Synchro 9 - Report
Page 7



HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 38 0 57 7 0 34 41 1051 2 2 955 53

Future Volume (vph) 38 0 57 7 0 34 41 1051 2 2 955 53

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

Total Lost time (S) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 100 1.00 1.00 100 0.95 100 0.95

Frt 100 085 0.89 100 1.00 1.00 0.99

Flt Protected 095 1.00 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1601 1863 3725 1863 3696

Flt Permitted 086  1.00 0.92 026  1.00 023  1.00

Satd. Flow (perm) 1688 1667 1489 513 3725 454 3696

Peak-hour factor, PHF 077 077 077 079 079 079 09 090 090 095 09 095

Adj. Flow (vph) 49 0 74 9 0 43 46 1168 2 2 1005 56

RTOR Reduction (vph) 0 69 0 0 40 0 0 0 0 0 3 0

Lane Group Flow (vph) 49 5 0 0 12 0 46 1170 0 2 1058 0

Heavy Vehicles (%) 2% 2% 2% 10% 10%  10% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 8.0 8.0 8.0 1032 103.2 1032 103.2

Effective Green, g () 8.0 8.0 8.0 1032 103.2 1032 103.2

Actuated g/C Ratio 0.07 0.07 0.07 084 0.84 084 084

Clearance Time () 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 109 108 96 430 3125 380 3101

v/s Ratio Prot 0.00 c0.31 0.29

v/s Ratio Perm c0.03 0.01 0.09 0.00

vic Ratio 045 0.04 0.12 011 037 001 034

Uniform Delay, d1 55.4 539 54.2 18 2.3 16 2.2

Progression Factor 1.00 1.00 1.00 0.13 0.10 1.00 1.00

Incremental Delay, d2 2.9 0.2 0.6 0.4 0.3 0.0 0.3

Delay (s) 583 54.1 54.8 0.6 0.5 1.6 25

Level of Service E D D A A A A

Approach Delay (s) 55.8 54.8 0.5 2.5

Approach LOS E D A A

Intersection Summary

HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 123.0 Sum of lost time (S) 11.8

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 506 397 332 0 1082 0 0 1301 456
Future Volume (vph) 0 0 0 506 397 332 0 1082 0 0 1301 456
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (S) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 091 1.00
Frt 100 100 0.85 1.00 100 085
Flt Protected 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3614 1961 2933 5353 5353 1667
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 1961 2933 5353 5353 1667
Peak-hour factor, PHF 092 092 092 09 09 09 093 093 093 09 09 095
Adj. Flow (vph) 0 0 0 533 418 349 0 1163 0 0 1369 480
RTOR Reduction (vph) 0 0 0 0 0 44 0 0 0 0 0 79
Lane Group Flow (vph) 0 0 0 533 418 305 0 1163 0 0 1369 401
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 36.4 364 494 73.3 86.3  86.3
Effective Green, g (s) 364 364 494 733 86.3  86.3
Actuated g/C Ratio 027 027 037 0.54 064 0.64
Clearance Time (S) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 974 528 1073 2906 3421 1065
v/s Ratio Prot 015 ¢0.21 010 0.22 c0.26 0.24
v/s Ratio Perm
v/c Ratio 055 079 028 0.40 040 0.38
Uniform Delay, d1 422 458 303 18.0 11.8 116
Progression Factor 1.00 1.00 1.00 0.80 0.80 0.73
Incremental Delay, d2 0.6 8.0 0.1 0.4 0.3 0.9
Delay (s) 429 537 304 14.8 9.8 9.4
Level of Service D D © B A A
Approach Delay (s) 0.0 43.0 14.8 9.7
Approach LOS A D B A
Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 135.0 Sum of lost time (S) 18.6
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 08/30/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 271 322 0 1213 1437 0

Future Volume (vph) 271 322 0 1213 1437 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 0.95

Frt 095 0.85 100 1.00

Flt Protected 097 1.00 100 1.00

Satd. Flow (prot) 3497 1517 3725 3725

Flt Permitted 097 1.00 100 1.00

Satd. Flow (perm) 3497 1517 3725 3725

Peak-hour factor, PHF 094 094 08 08 094 094

Adj. Flow (vph) 288 343 0 1410 1529 0

RTOR Reduction (vph) 49 49 0 0 0 0

Lane Group Flow (vph) 383 150 0 1410 1529 0

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 21.3 213 101.7 1017

Effective Green, g (s) 213 213 101.7 1017

Actuated g/C Ratio 016 0.16 075 075

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 35 35 3.0 3.0

Lane Grp Cap (vph) 551 239 2806 2806

v/s Ratio Prot c0.11  0.10 038 c041

v/s Ratio Perm

v/c Ratio 070  0.63 050 054

Uniform Delay, d1 538 531 6.6 7.0

Progression Factor 1.00 1.00 0.22 0.60

Incremental Delay, d2 3.9 5.3 0.5 0.7

Delay (s) 577 585 2.0 4.9

Level of Service E E A A

Approach Delay (s) 58.0 2.0 4.9

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 135.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 10



HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 08/30/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 817 18 7 1199 15 15

Future Volume (Veh/h) 817 18 7 1199 15 15

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 063 0.63

Hourly flow rate (vph) 928 20 8 1303 24 24

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 619

pX, platoon unblocked 0.78

vC, conflicting volume 948 1606 474

vCl1, stage 1 conf vol 938

vC2, stage 2 conf vol 668

vCu, unblocked vol 948 1206 474

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 99 92 96

cM capacity (veh/h) 720 319 537

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBl1

Volume Total 619 329 8 652 652 48

Volume Left 0 0 8 0 0 24

Volume Right 0 20 0 0 0 24

cSH 1700 1700 720 1700 1700 400

Volume to Capacity 03 019 001 038 038 012

Queue Length 95th (ft) 0 0 1 0 0 10

Control Delay (s) 0.0 0.0 101 0.0 00 152

Lane LOS B C

Approach Delay (s) 0.0 0.1 15.2

Approach LOS ©

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 41.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 08/30/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 701 3 14 839 5 2

Future Volume (Veh/h) 701 3 14 839 5 2

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 088 0.88

Hourly flow rate (vph) 738 3 15 883 6 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.89 071 0.9

vC, conflicting volume 741 1652 370

vCl1, stage 1 conf vol 740

vC2, stage 2 conf vol 913

vCu, unblocked vol 449 1110 31

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 98 98 100

cM capacity (veh/h) 981 297 918

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 492 249 15 883 8

Volume Left 0 0 15 0 6

Volume Right 0 3 0 0 2

cSH 1700 1700 981 1700 357

Volume to Capacity 029 015 002 052 0.02

Queue Length 95th (ft) 0 0 1 0 2

Control Delay (s) 0.0 0.0 8.7 00 153

Lane LOS A C

Approach Delay (s) 0.0 0.1 15.3

Approach LOS ©

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 52.0% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report

Page 12



HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 4 70 127 140 145 157 105 72 20 34 90 9

Future Volume (vph) 4 70 127 140 145 157 105 72 20 34 90 9

Peak Hour Factor 0.87 0.87 0.87 0.81 0.81 0.81 0.86 0.86 0.86 0.90 0.90 0.90

Hourly flow rate (vph) 5 80 146 173 179 194 122 84 23 38 100 10

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 5 226 173 373 122 107 38 110

Volume Left (vph) 5 0 173 0 122 0 38 0

Volume Right (vph) 0 146 0 194 0 23 0 10

Had;j (s) 053 -042 053 -0.33 053 -0.12 053 -0.03

Departure Headway (s) 7.0 6.0 6.5 5.7 7.3 6.6 7.4 6.8

Degree Utilization, x 0.01 0.38 0.31 0.59 0.25 0.20 0.08 0.21

Capacity (veh/h) 485 570 531 618 466 508 449 487

Control Delay (s) 8.8 11.4 11.3 15.3 11.4 10.0 9.8 10.4

Approach Delay (s) 11.3 14.0 10.8 10.3

Approach LOS B B B B

Intersection Summary

Delay 12.4

Level of Service B

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report

Page 13



HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 08/30/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 106 23 20 28 41 109

Future Volume (vph) 106 23 20 28 41 109

Peak Hour Factor 095 095 08 08 092 092

Hourly flow rate (vph) 112 24 23 33 45 118

Direction, Lane # EB1 EB2 NB1 NB2 SBl1

Volume Total (vph) 112 24 23 33 163

Volume Left (vph) 112 0 23 0 0

Volume Right (vph) 0 24 0 0 118

Hadj (s) 053 -0.67 057 007 -0.40

Departure Headway (s) 55 4.3 5.6 5.1 4.3

Degree Utilization, x 017 003 004 005 0.20

Capacity (veh/h) 619 787 620 679 795

Control Delay (s) 8.5 6.3 7.6 7.1 8.4

Approach Delay (s) 8.1 7.3 8.4

Approach LOS A A A

Intersection Summary

Delay 8.1

Level of Service A

Intersection Capacity Utilization 27.6% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
3005: Novi Road & Trans X Road

08/30/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ol S LI
Traffic Volume (veh/h) 22 13 1023 21 3 1000
Future Volume (Veh/h) 22 13 1023 21 3 1000
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 088 088 091 091 095 095
Hourly flow rate (vph) 25 15 1124 23 3 1053
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 35
Percent Blockage 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 708
pX, platoon unblocked 0.92
vC, conflicting volume 1668 574 1147
vCl1, stage 1 conf vol 1136
vC2, stage 2 conf vol 532
vCu, unblocked vol 1548 574 1147
tC, single (s) 6.9 7.0 4.1
tC, 2 stage (S) 5.9
tF (s) 3.6 34 2.2
p0 queue free % 90 97 100
cM capacity (veh/h) 243 451 605
Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3
Volume Total 25 15 749 398 3 526 526
Volume Left 25 0 0 0 3 0 0
Volume Right 0 15 0 23 0 0 0
cSH 243 451 1700 1700 605 1700 1700
Volume to Capacity 010 003 044 023 000 031 031
Queue Length 95th (ft) 8 3 0 0 0 0 0
Control Delay (s) 215 133 0.0 00 110 0.0 0.0
Lane LOS C B B
Approach Delay (s) 18.4 0.0 0.0
Approach LOS ©
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 40.9% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 15



HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

08/30/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1082 402 0 1807
Future Volume (Veh/h) 0 0 1082 402 0 1807
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 093 093 095 09
Hourly flow rate (vph) 0 0 1163 432 0 1902
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 0.93 0.8 0.88
vC, conflicting volume 1797 582 1595
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 950 264 1410
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 241 649 424
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 582 582 432 634 634 634
Volume Left 0 0 0 0 0 0
Volume Right 0 0 432 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 034 034 025 037 037 037
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 56.9% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

08/30/2018

Movement

t 4 <

NBT  SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (S)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR NBL
0 0 0
0 0 0
Stop

0%
092 092 0.86

091 086 0.86
2392 764 1923

1635 396 1745
6.8 6.9 4.1

35 3.3 2.2
100 100 100
84 518 305

NB1 NB2 SB1

s o S o
1484 1437 370

1484 1437 370
Free Free

0% 0%
0.86 0.94 0.94
1726 1529 394

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

863 863 764

1700 1700 1700

051 051 045

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
764 394
0 0

0 394
1700 1700
0.45 0.23
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
60.4%
15

ICU Level of Service

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

08/30/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1213 582 0 1759
Future Volume (Veh/h) 0 0 1213 582 0 1759
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 08 08 094 094
Hourly flow rate (vph) 0 0 1410 677 0 1871
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 0.86 0.78 0.78
vC, conflicting volume 2034 705 2087
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 742 51 1827
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 302 783 257
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 705 705 677 624 624 624
Volume Left 0 0 0 0 0 0
Volume Right 0 0 677 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 041 041 040 037 037 037
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 37.6% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) PM Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 18



HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 219 273 100 99 281 147 146 516 89 127 498 255

Future Volume (vph) 219 273 100 99 281 147 146 516 89 127 498 255

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 100 095 100 095 100 095 100 095

Frt 100 096 100 095 100 098 100 095

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3575 1863 3534 1863 3643 1863 3536

FIt Permitted 027 1.00 032 1.00 023 1.00 032 1.00

Satd. Flow (perm) 536 3575 618 3534 449 3643 624 3536

Peak-hour factor, PHF 088 088 088 094 094 094 09 09 09 089 089 089

Adj. Flow (vph) 249 310 114 105 299 156 162 573 99 143 560 287

RTOR Reduction (vph) 0 36 0 0 66 0 0 12 0 0 53 0

Lane Group Flow (vph) 249 388 0 105 389 0 162 660 0 143 794 0

Turn Type pm-+pt NA pm+pt NA pm-+pt NA pm-+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 306 170 308 171 523 459 523 459

Effective Green, g (s) 306 170 308 171 523 459 523 459

Actuated g/C Ratio 028 0.16 028 0.16 048 042 048 042

Clearance Time (S) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 316 557 331 554 298 1534 372 1489

v/s Ratio Prot c0.10 011 004 011 c0.03 0.18 002 022

v/s Ratio Perm c0.12 0.05 c0.23 0.16

v/c Ratio 079 0.70 032 070 054 043 038 053

Uniform Delay, d1 401 436 36.7 435 308 223 243 236

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.91

Incremental Delay, d2 12.2 3.8 0.6 4.0 2.0 0.9 0.6 1.3

Delay (s) 523 473 373 476 328 232 221 227

Level of Service D D D D © © © ©

Approach Delay (s) 49.2 45.6 25.1 22.6

Approach LOS D D © ©

Intersection Summary

HCM 2000 Control Delay 334 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 109.0 Sum of lost time (S) 26.0

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 348 403 58 157 487 422 90 719 73 232 654 313

Future Volume (vph) 348 403 58 157 487 422 90 719 73 232 654 313

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Lane Util. Factor 100 095 100 095 1.00 100 0.95 100 0.95

Frt 100 098 100 100 0.8 1.00 0.99 100 095

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3656 1863 3725 1667 1863 3674 1863 3545

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1863 3656 1863 3725 1667 1863 3674 1863 3545

Peak-hour factor, PHF 078 078 078 093 093 093 08 089 089 09 09 0.90

Adj. Flow (vph) 446 517 74 169 524 454 101 808 82 258 727 348

RTOR Reduction (vph) 0 8 0 0 0 0 0 6 0 0 43 0

Lane Group Flow (vph) 446 583 0 169 524 454 101 884 0 258 1032 0

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 333 390 156 213 410 114 335 197 418

Effective Green, g (s) 333 390 156 213 410 114 335 197 418

Actuated g/C Ratio 025 0.30 012 016 031 009 025 015 032

Clearance Time (S) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 469 1080 220 601 517 160 932 278 1122

v/s Ratio Prot c0.24  0.16 009 014 ¢013 005 024 c0.14 ¢0.29

v/s Ratio Perm 0.14

v/c Ratio 095 054 077 087 088 063 095 093 092

Uniform Delay, d1 485  39.0 56.4 540 431 583 484 555 435

Progression Factor 1.00 1.00 1.14 0.90 0.79 1.20 0.84 0.79 0.73

Incremental Delay, d2 29.5 19 142 152 149 76 174 321 107

Delay (s) 780 409 784 636 489 774 582 756 422

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

Approach Delay (s) 56.9 59.9 60.2 48.7

Approach LOS E E E D

Intersection Summary

HCM 2000 Control Delay 56.0 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.2

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation) Synchro 9 - Report
AECOM Page 2



HCM Signalized Intersection Capacity Analysis
180: Main Street/Town Center Drive & Grand River Avenue

08/30/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 40 586 57 28 632 156 91 36 53 161 34 52
Future Volume (vph) 40 586 57 28 632 156 91 36 53 161 34 52
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 095 100 100 100 100 100 100 100 100 1.00
Frpb, ped/bikes 100 1.00 100 100 100 100 100 098 100 100 1.00
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 100 099 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1863 3669 1862 1961 1667 1863 1961 1635 1854 1961 1667
FIt Permitted 028 1.00 037 100 100 073 100 100 073 100 1.00
Satd. Flow (perm) 542 3669 717 1961 1667 1431 1961 1635 1425 1961 1667
Peak-hour factor, PHF 095 09 09 091 091 091 088 088 088 081 081 081
Adj. Flow (vph) 42 617 60 31 695 171 103 41 60 199 42 64
RTOR Reduction (vph) 0 4 0 0 0 66 0 0 57 0 0 61
Lane Group Flow (vph) 42 673 0 31 695 105 103 41 4 199 42 3
Confl. Peds. (#/hr) 1 1 4 4
Turn Type pm-+pt NA pm-+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 89.0 833 844 810 810 215 7.7 7.7 203 7.1 7.1
Effective Green, g (s) 89.0 833 844 810 810 215 7.7 7.7 203 7.1 7.1
Actuated g/C Ratio 0.67 0.63 064 061 061 016 006 006 015 005 0.05
Clearance Time () 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 422 2315 487 1203 1022 278 114 95 262 105 89
v/s Ratio Prot c0.00 0.18 0.00 ¢0.35 0.04 0.2 c0.08  0.02
v/s Ratio Perm 0.06 0.04 006 0.02 0.00 ¢c0.04 0.00
vlc Ratio 010 029 006 058 010 037 036 004 076 040 0.04
Uniform Delay, d1 190 11.0 113 1563 105 495 598 587 524 604 592
Progression Factor 129 101 029 039 011 100 100 100 100 100 1.00
Incremental Delay, d2 0.1 0.2 0.0 1.6 0.2 0.8 19 02 119 25 0.2
Delay (s) 246 114 34 7.6 13 504 617 588 643 629 594
Level of Service C B A A A D E E E E E
Approach Delay (s) 12.2 6.2 55.1 63.1
Approach LOS B A E E
Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.4
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 3



HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N L o (B b T 4 ol I s ol
Traffic Volume (vph) 112 120 740 646 146 39 680 782 488 23 1049 74
Future Volume (vph) 112 120 740 646 146 39 680 782 488 23 1049 74
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 100 100 088 097 1.00 097 091 100 100 091 1.00
Frpb, ped/bikes 100 100 1.00 100 1.00 100 100 1.00 1.00 100 0.99
Flpb, ped/bikes 100 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frt 100 100 0.8 100 097 100 100 085 1.00 100 0.5
Flt Protected 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1863 1961 2933 3614 1889 3614 5353 1667 1863 5353 1642
Flt Permitted 095 1.00 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (perm) 1863 1961 2933 3614 1889 3614 5353 1667 1863 5353 1642
Peak-hour factor, PHF 094 094 094 091 091 091 09 095 09 09 09 095
Adj. Flow (vph) 119 128 787 710 160 43 716 823 514 24 1104 78
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 268 0 0 57
Lane Group Flow (vph) 119 128 787 710 203 0 716 823 246 24 1104 21
Confl. Peds. (#/hr) 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2%
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 120 120 504 279 279 324 633 633 40 349 349
Effective Green, g (s) 120 120 504 279 279 324 633 633 40 349 349
Actuated g/C Ratio 009 009 038 021 021 025 048 048 003 026 0.26
Clearance Time (S) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 35 35 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 169 178 1119 763 399 887 2567 799 56 1415 434
v/s Ratio Prot 006 0.07 c¢027 c020 0.11 c0.20 0.15 001 c0.21
v/s Ratio Perm 0.15 0.01
v/c Ratio 070 072 070 093 051 081 032 031 043 078 0.05
Uniform Delay, d1 583 584 345 511  46.0 469 211 210 629 450 362
Progression Factor 100 100 1.00 100 1.00 076 076 069 100 100 1.00
Incremental Delay, d2 125 130 20 181 1.2 3.7 0.2 0.7 5.2 4.3 0.2
Delay (s) 708 714 365 692 472 394 163 152 681 493 364
Level of Service E E D E D D B B E D D
Approach Delay (s) 44.8 64.3 24.1 48.9
Approach LOS D E © D
Intersection Summary
HCM 2000 Control Delay 41.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 76 485 173 42 620 97 177 186 37 84 213 79
Future Volume (vph) 76 485 173 42 620 97 177 186 37 84 213 79
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frpb, ped/bikes 100 100 1.00 100 100 098 100 100 100 1.00 100 1.00
Flpb, ped/bikes 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.85
Flt Protected 095 1.00 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1863 1961 1667 1863 1961 1630 1863 1961 1667 1863 1961 1667
Flt Permitted 020 100 100 033 100 1.00 027 100 100 049 100 1.00
Satd. Flow (perm) 398 1961 1667 651 1961 1630 527 1961 1667 961 1961 1667
Peak-hour factor, PHF 091 091 091 091 091 091 094 094 094 08 08 088
Adj. Flow (vph) 84 533 190 46 681 107 188 198 39 95 242 90
RTOR Reduction (vph) 0 0 74 0 0 44 0 0 31 0 0 71
Lane Group Flow (vph) 84 533 116 46 681 63 188 198 8 95 242 19
Confl. Peds. (#/hr) 2 2
Turn Type pm-+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov  pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 737 682 808 715 671 773 368 242 286 320 218 273
Effective Green, g () 737 682 808 715 671 773 368 242 286 320 218 273
Actuated g/C Ratio 056 052 061 054 051 059 028 018 022 024 017 0.21
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0 3.0 35 3.0
Lane Grp Cap (vph) 283 1013 1020 393 996 954 274 359 361 302 323 344
v/s Ratio Prot c001 027 001 000 <c035 001 007 010 000 002 012 0.0
v/s Ratio Perm 0.15 0.06 0.06 0.03 ¢0.13 0.00 0.05 0.01
vic Ratio 030 053 011 012 068 007 069 055 002 031 075 0.05
Uniform Delay, d1 184 212 107 157 245 118 390 490 407 400 525 420
Progression Factor 084 097 307 100 100 1.00 100 100 100 1.00 100 1.00
Incremental Delay, d2 0.6 18 0.0 0.1 3.8 0.0 7.0 2.0 0.0 0.6 9.5 0.1
Delay (s) 160 223 328 158 283 118 460 51.0 407 406 620 421
Level of Service B C C B C B D D D D E D
Approach Delay (s) 24.1 25.5 47.8 53.0
Approach LOS C C D D
Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 25.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I & 5 il 4 N M T ol
Traffic Volume (vph) 109 27 56 71 9 568 38 1436 85 597 1175 103
Future Volume (vph) 109 27 56 71 9 568 38 1436 85 597 1175 103
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091 091 1.00 100 088 1.00 091 097 095 1.00
Frt 100 100 0.85 100 085 1.00 0.99 100 100 0.85
Flt Protected 095 097 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3454 1667 1878 2933 1863 5308 3614 3725 1667
Flt Permitted 095 097 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3454 1667 1878 2933 1863 5308 3614 3725 1667
Peak-hour factor, PHF 083 083 083 094 094 094 09 09 09 09 09 095
Adj. Flow (vph) 131 33 67 76 10 604 40 1512 89 628 1237 108
RTOR Reduction (vph) 0 0 59 0 0 86 0 5 0 0 0 36
Lane Group Flow (vph) 65 99 8 0 86 518 40 1596 0 628 1237 72
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 8.5 85 153 122 451 6.8 53.6 329 797 882
Effective Green, g (s) 8.5 85 153 122 451 6.8 53.6 329 797 882
Actuated g/C Ratio 006 0.06 012 009 034 005 041 025 0.60 0.67
Clearance Time (S) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 35 3.0 3.0 35 3.0 3.0
Lane Grp Cap (vph) 109 222 193 173 1144 95 2155 900 2249 1113
v/s Ratio Prot c0.04 0.03 0.00 005 «¢011 0.02 ¢0.30 c0.17 033 0.00
v/s Ratio Perm 0.00 0.06 0.04
v/c Ratio 060 045 0.04 050 045 042 074 070 055 0.06
Uniform Delay, d1 60.1 595 518 570 338 60.7 333 450 155 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.03 1.00 0.95 1.38
Incremental Delay, d2 8.5 14 0.1 3.0 0.3 1.3 1.0 1.7 0.7 0.0
Delay (s) 686 609 519 600 342 564 354 465 154 105
Level of Service E E D E © E D D B B
Approach Delay (s) 60.5 374 35.9 25.0
Approach LOS E D D ©
Intersection Summary
HCM 2000 Control Delay 32.6 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 24.8
Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Flint Street/Main Street 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations s b 4 ul LI 5 LI 5

Traffic Volume (vph) 49 3 31 54 5 48 38 912 97 72 805 25

Future Volume (vph) 49 3 31 54 5 48 38 912 97 72 805 25

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 100 100 1.00 100 0.95 100 0.95

Frpb, ped/bikes 1.00 100 100 099 100 1.00 100 1.00

Flpb, ped/bikes 1.00 100 100 1.00 100 1.00 1.00 1.00

Frt 0.95 100 100 0.8 1.00 0.99 100 1.00

Flt Protected 0.97 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1806 1863 1961 1643 1863 3672 1863 3709

Flt Permitted 0.81 065 1.00 1.00 030 1.00 023 1.00

Satd. Flow (perm) 1515 1274 1961 1643 595 3672 459 3709

Peak-hour factor, PHF 074 074 074 072 072 072 093 093 093 09 09 095

Adj. Flow (vph) 66 4 42 75 7 67 41 981 104 76 847 26

RTOR Reduction (vph) 0 19 0 0 0 60 0 4 0 0 1 0

Lane Group Flow (vph) 0 93 0 75 7 7 41 1081 0 76 872 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm NA Perm NA  Perm pm+pt NA pm-+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 13.4 134 134 134 1006 96.0 1006  96.0

Effective Green, g () 134 134 134 134 1006  96.0 1006  96.0

Actuated g/C Ratio 0.10 010 010 010 076 073 0.76  0.73

Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 153 129 199 166 497 2670 398 2697

v/s Ratio Prot 0.00 0.00 ¢0.29 c0.01 024

v/s Ratio Perm c0.06 0.06 0.00 0.06 0.14

vic Ratio 0.61 058 0.04 004 008 040 019 032

Uniform Delay, d1 56.8 56.6 535 535 5.8 7.0 7.9 6.4

Progression Factor 1.09 1.00 1.00 1.00 1.00 1.00 0.10 0.19

Incremental Delay, d2 6.7 6.5 0.1 0.1 0.1 0.5 0.1 0.2

Delay (s) 68.4 631 535 53.6 5.8 7.4 0.9 1.4

Level of Service E E D D A A A A

Approach Delay (s) 68.4 58.4 7.4 1.3

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 132.0 Sum of lost time (S) 18.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)
AECOM

Synchro 9 - Report
Page 7



HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 42 0 62 0 0 1 59 978 1 7 841 52

Future Volume (vph) 42 0 62 0 0 1 59 978 1 7 841 52

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

Total Lost time (S) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 100 1.00 1.00 100 0.95 100 0.95

Frpb, ped/bikes 100 1.00 1.00 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00 100 1.00

Frt 100 085 0.86 100 1.00 1.00 0.99

Flt Protected 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1696 1863 3725 1861 3693

Flt Permitted 0.76  1.00 1.00 030 1.00 026  1.00

Satd. Flow (perm) 1483 1667 1696 586 3725 515 3693

Peak-hour factor, PHF 090 090 09 060 060 060 093 093 093 09 09 095

Adj. Flow (vph) 47 0 69 0 0 2 63 1052 1 7 885 55

RTOR Reduction (vph) 0 64 0 0 2 0 0 0 0 0 3 0

Lane Group Flow (vph) 47 5 0 0 0 0 63 1053 0 7 937 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm NA NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 7.8 7.8 7.8 89.4 894 89.4 894

Effective Green, g (s) 7.8 7.8 7.8 894 894 894 894

Actuated g/C Ratio 0.07 0.07 0.07 082 0.82 082 0.82

Clearance Time () 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 106 119 121 480 3055 422 3028

v/s Ratio Prot 0.00 0.00 c0.28 0.25

v/s Ratio Perm c0.03 0.11 0.01

vic Ratio 044  0.04 0.00 013 034 002 031

Uniform Delay, d1 485 471 47.0 2.0 25 18 2.4

Progression Factor 1.00 1.00 1.00 0.41 0.35 1.00 1.00

Incremental Delay, d2 2.9 0.1 0.0 0.5 0.3 0.1 0.3

Delay (s) 515 473 47.0 13 11 19 2.6

Level of Service D D D A A A A

Approach Delay (s) 49.0 47.0 1.2 2.6

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 4.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 109.0 Sum of lost time (S) 11.8

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation) Synchro 9 - Report
AECOM Page 8



HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 08/30/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 615 170 985 0 1473 0 0 1782 467
Future Volume (vph) 0 0 0 615 170 985 0 1473 0 0 1782 467
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (S) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 091 1.00
Frt 100 100 0.85 1.00 100 085
Flt Protected 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3614 1961 2933 5353 5353 1667
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 1961 2933 5353 5353 1667
Peak-hour factor, PHF 092 092 092 08 088 08 09 09 09 091 091 091
Adj. Flow (vph) 0 0 0 699 193 1119 0 1551 0 0 1958 513
RTOR Reduction (vph) 0 0 0 0 0 16 0 0 0 0 0 145
Lane Group Flow (vph) 0 0 0 699 193 1103 0 1551 0 0 1958 368
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 337 337 557 64.0 86.0  86.0
Effective Green, g (s) 337 337 557 64.0 86.0 86.0
Actuated g/C Ratio 026 026 042 0.48 065 0.65
Clearance Time (S) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 922 500 1237 2595 3487 1086
v/s Ratio Prot 019 010 ¢0.38 c0.29 037 022
v/s Ratio Perm
v/c Ratio 076 039 0.89 0.60 056  0.34
Uniform Delay, d1 454 406 354 24.7 126 103
Progression Factor 1.00 1.00 1.00 0.95 0.90 1.42
Incremental Delay, d2 3.6 0.5 8.4 0.8 0.4 0.5
Delay (s) 490 411 438 24.1 11.7 151
Level of Service D D D © B B
Approach Delay (s) 0.0 45.3 24.1 12.4
Approach LOS A D © B
Intersection Summary
HCM 2000 Control Delay 26.4 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 132.0 Sum of lost time (S) 18.6
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 08/30/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 457 366 0 1480 1808 0

Future Volume (vph) 457 366 0 1480 1808 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 0.95

Frt 097 0.85 100 1.00

Flt Protected 096  1.00 100 1.00

Satd. Flow (prot) 3552 1517 3725 3725

Flt Permitted 096  1.00 100 1.00

Satd. Flow (perm) 3552 1517 3725 3725

Peak-hour factor, PHF 095 095 094 094 094 094

Adj. Flow (vph) 481 385 0 1574 1923 0

RTOR Reduction (vph) 12 12 0 0 0 0

Lane Group Flow (vph) 581 261 0 1574 1923 0

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 300 300 90.0 90.0

Effective Green, g (s) 300 300 90.0 90.0

Actuated g/C Ratio 023 023 0.68 0.68

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 35 35 3.0 3.0

Lane Grp Cap (vph) 807 344 2539 2539

v/s Ratio Prot 0.16 ¢c0.17 042 052

v/s Ratio Perm

v/c Ratio 072 0.76 062 0.76

Uniform Delay, d1 471 476 116 138

Progression Factor 1.00 1.00 0.54 0.99

Incremental Delay, d2 3.3 9.6 0.9 1.7

Delay (s) 50.4 572 71 154

Level of Service D E A B

Approach Delay (s) 52.6 71 154

Approach LOS D A B

Intersection Summary

HCM 2000 Control Delay 19.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 132.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 10



HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 08/30/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 891 11 14 882 16 7

Future Volume (Veh/h) 891 11 14 882 16 7

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 091 091 087 087 082 082

Hourly flow rate (vph) 979 12 16 1014 20 9

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 619

pX, platoon unblocked 0.86

vC, conflicting volume 991 1524 496

vCl1, stage 1 conf vol 985

vC2, stage 2 conf vol 539

vCu, unblocked vol 991 1291 496

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 98 93 98

cM capacity (veh/h) 693 301 520

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBl1

Volume Total 653 338 16 507 507 29

Volume Left 0 0 16 0 0 20

Volume Right 0 12 0 0 0 9

cSH 1700 1700 693 1700 1700 346

Volume to Capacity 038 020 002 030 030 008

Queue Length 95th (ft) 0 0 2 0 0 7

Control Delay (s) 0.0 00 103 0.0 00 163

Lane LOS B C

Approach Delay (s) 0.0 0.2 16.3

Approach LOS ©

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 33.7% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 08/30/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 662 3 1 910 2 3

Future Volume (Veh/h) 662 3 1 910 2 3

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 095 063 063

Hourly flow rate (vph) 697 3 1 958 3 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.91 077 091

vC, conflicting volume 700 1658 350

vCl1, stage 1 conf vol 698

vC2, stage 2 conf vol 960

vCu, unblocked vol 472 1265 87

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (S) 5.8

tF (s) 2.2 35 33

p0 queue free % 100 99 99

cM capacity (veh/h) 988 279 868

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 465 235 1 958 8

Volume Left 0 0 1 0 3

Volume Right 0 3 0 0 5

cSH 1700 1700 988 1700 484

Volume to Capacity 027 014 000 056 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 8.6 00 126

Lane LOS A B

Approach Delay (s) 0.0 0.0 12.6

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 55.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report

Page 12



HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 08/30/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 9 90 180 24 83 35 153 64 18 37 79 23

Future Volume (vph) 9 90 180 24 83 35 153 64 18 37 79 23

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.86 0.86 0.86 0.67 0.67 0.67

Hourly flow rate (vph) 9 95 189 25 87 37 178 74 21 55 118 34

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 9 284 25 124 178 95 55 152

Volume Left (vph) 9 0 25 0 178 0 55 0

Volume Right (vph) 0 189 0 37 0 21 0 34

Had;j (s) 053 -043 053 -0.17 053 -0.12 053 -0.12

Departure Headway (s) 6.6 5.6 6.8 6.1 6.6 5.9 6.7 6.0

Degree Utilization, x 0.02 0.44 0.05 0.21 0.32 0.16 0.10 0.25

Capacity (veh/h) 514 609 493 552 522 573 505 562

Control Delay (s) 8.5 11.9 8.9 9.5 115 8.8 9.2 9.8

Approach Delay (s) 11.8 9.4 10.5 9.7

Approach LOS B A B A

Intersection Summary

Delay 10.6

Level of Service B

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 08/30/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 137 36 23 26 22 79

Future Volume (vph) 137 36 23 26 22 79

Peak Hour Factor 077 077 08 08 077 077

Hourly flow rate (vph) 178 47 28 32 29 103

Direction, Lane # EB1 EB2 NB1 NB2 SBl1

Volume Total (vph) 178 47 28 32 132

Volume Left (vph) 178 0 28 0 0

Volume Right (vph) 0 47 0 0 103

Hadj (s) 053 -0.67 053 003 -043

Departure Headway (s) 55 4.3 5.8 5.3 4.6

Degree Utilization, x 027 006 004 005 017

Capacity (veh/h) 628 801 594 647 749

Control Delay (s) 9.3 6.4 7.8 7.3 8.5

Approach Delay (s) 8.7 7.6 8.5

Approach LOS A A A

Intersection Summary

Delay 8.5

Level of Service A

Intersection Capacity Utilization 21.8% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 14



HCM Unsignalized Intersection Capacity Analysis

3005: Novi Road & Trans X Road 08/30/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ol S LI

Traffic Volume (veh/h) 17 1 1041 14 2 877

Future Volume (Veh/h) 17 1 1041 14 2 877

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 091 091 095 095

Hourly flow rate (vph) 28 2 1144 15 2 923

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 708

pX, platoon unblocked 0.92

vC, conflicting volume 1618 580 1160

vCl1, stage 1 conf vol 1152

vC2, stage 2 conf vol 466

vCu, unblocked vol 1496 580 1160

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (S) 5.8

tF (s) 35 33 2.2

p0 queue free % 89 100 100

cM capacity (veh/h) 248 457 597

Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3

Volume Total 28 2 763 396 2 462 462

Volume Left 28 0 0 0 2 0 0

Volume Right 0 2 0 15 0 0 0

cSH 248 457 1700 1700 597 1700 1700

Volume to Capacity 011 000 045 023 000 027 027

Queue Length 95th (ft) 9 0 0 0 0 0 0

Control Delay (s) 213 129 0.0 00 110 0.0 0.0

Lane LOS C B B

Approach Delay (s) 20.8 0.0 0.0

Approach LOS ©

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 40.8% ICU Level of Service

Analysis Period (min)

15

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 15



HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

08/30/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1473 464 0 2397
Future Volume (Veh/h) 0 0 1473 464 0 2397
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 09 09 091 091
Hourly flow rate (vph) 0 0 1551 488 0 2634
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 0.89 0.78 0.78
vC, conflicting volume 2429 776 2039
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 961 161 1773
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 225 670 272
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 776 776 488 878 878 878
Volume Left 0 0 0 0 0 0
Volume Right 0 0 488 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 046 046 029 052 052 052
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 70.3% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 16



HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

08/30/2018

Movement

t 4 <

NBT  SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (S)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR NBL
0 0 0
0 0 0
Stop

0%
092 092 094

087 078 0.78
2954 962 2550

1789 377 2421
6.8 6.9 4.1

35 3.3 2.2
100 100 100
63 482 150

NB1 NB2 SB1

U v T o
1937 1808 589

1937 1808 589
Free Free

0% 0%
0.94 0.94 0.94
2061 1923 627

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

1030 1030 962

1700 1700 1700

061 061 057

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
962 627
0 0

0 627
1700 1700
0.57 0.37
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
73.5%
15

ICU Level of Service

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 17



HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

08/30/2018

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1480 769 0 2174
Future Volume (Veh/h) 0 0 1480 769 0 2174
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 094 094 094 094
Hourly flow rate (vph) 0 0 1574 818 0 2313
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 0.80 0.75 0.75
vC, conflicting volume 2345 787 2392
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 116 31 2184
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (S)
tF (s) 35 33 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 691 772 178
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 787 787 818 771 771 771
Volume Left 0 0 0 0 0 0
Volume Right 0 0 818 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 046 046 048 045 045 045
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 48.6% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - Existing (2018) SAT Peak (w/mitigation)

AECOM

Synchro 9 - Report
Page 18
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HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 329 547 178 87 231 114 126 560 181 121 413 120

Future Volume (vph) 329 547 178 87 231 114 126 560 181 121 413 120

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 1.00 095 1.00 095 1.00 095 1.00 095

Frpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 1.00 1.00 1.00

Frt 1.00 096 1.00 095 1.00  0.96 1.00  0.97

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3576 1776 3375 1844 3554 1863 3588

Flt Permitted 0.38  1.00 024  1.00 035 1.00 023 1.00

Satd. Flow (perm) 745 3576 453 3375 672 3554 443 3588

Peak-hour factor, PHF 088 088 08 09 09 09 092 09 092 09 090 0.90

Adj. Flow (vph) 374 622 202 97 257 127 137 609 197 134 459 133

RTOR Reduction (vph) 0 28 0 0 66 0 0 23 0 0 20 0

Lane Group Flow (vph) 374 796 0 97 318 0 137 783 0 134 572 0

Confl. Peds. (#/hr) 1 1 2 2

Heavy Vehicles (%) 2% 2% 2% 7% 7% 7% 3% 3% 3% 2% 2% 2%

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 473 321 25.1 16.5 523  46.1 523  46.1

Effective Green, g (s) 473 321 25.1 16.5 523  46.1 523  46.1

Actuated g/C Ratio 040  0.27 021 0.4 044  0.39 044  0.39

Clearance Time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 523 964 191 467 356 1376 268 1389

v/s Ratio Prot c0.15  ¢0.22 0.04  0.09 0.02 ¢0.22 c0.03  0.16

v/s Ratio Perm 0.14 0.07 0.15 0.19

v/c Ratio 072  0.83 051  0.68 038  0.57 050  0.41

Uniform Delay, d1 33.7 408 496 487 287 286 358  26.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 093 094

Incremental Delay, d2 4.6 58 2.1 4.1 0.7 1.7 1.4 0.9

Delay (s) 383 467 518 528 294 304 347 258

Level of Service D D D D C C C C

Approach Delay (s) 440 52.6 30.2 274

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 37.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 119.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 420 988 131 112 296 241 95 916 109 196 522 199

Future Volume (vph) 420 988 131 112 296 241 95 916 109 196 522 199

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

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

Frt 1.00 098 1.00 100 085 1.00 098 1.00 0.96

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1845 3624 1792 3585 1604 1845 3631 1845 3536

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1845 3624 1792 3585 1604 1845 3631 1845 3536

Peak-hour factor, PHF 087 087 087 08 08 08 092 092 092 091 091 091

Adj. Flow (vph) 483 1136 151 132 348 284 103 996 118 215 574 219

RTOR Reduction (vph) 0 8 0 0 0 0 0 7 0 0 29 0

Lane Group Flow (vph) 483 1279 0 132 348 284 103 1107 0 215 764 0

Heavy Vehicles (%) 3% 3% 3% 6% 6% 6% 3% 3% 3% 3% 3% 3%

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 375 460 100 185 354 120 369 169 418

Effective Green, g (s) 375 460 100 185 354 120 369 169 418

Actuated g/C Ratio 028 0.34 007 014 026 009 028 013  0.31

Clearance Time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 516 1244 133 494 423 165 999 232 1103

v/s Ratio Prot c0.26  c0.35 007 010 0.08 0.06 c0.31 c0.12  ¢0.22

v/s Ratio Perm 0.09

v/c Ratio 094 1.03 099 070 067 062 1.11 093  0.69

Uniform Delay, d1 471 440 620 551 441 588 485 579 405

Progression Factor 092 091 104 098 081 0.87 091 0.86  0.81

Incremental Delay, d2 216 308 73.5 7.8 4.0 6.8 623 38.0 1.8

Delay (s) 65.0 71.0 1379 620 399 578 106.6 876 346

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

Approach Delay (s) 69.4 66.9 102.5 459

Approach LOS E E F D

Intersection Summary

HCM 2000 Control Delay 725 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 134.0 Sum of lost time (s) 242

Intersection Capacity Utilization 93.6% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report

Page 2



HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 127 830 36 26 513 83 44 23 55 42 8 86
Future Volume (vph) 127 830 36 26 513 83 44 23 55 42 8 86
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 100 1.00 100 100 1.00 100 1.00 1.00
Frpb, ped/bikes 1.00  1.00 100 100 100 100 100 100 100 1.00 098
Flpb, ped/bikes 1.00  1.00 100 100 1.00 100 100 100 100 1.00 1.00
Frt 1.00  0.99 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 095 100 100 09 100 1.00
Satd. Flow (prot) 1827 3631 1792 1887 1604 1841 1748 1650 1667 1754 1457
Flt Permitted 0.36  1.00 027 100 100 075 100 100 074 100 1.00
Satd. Flow (perm) 686 3631 505 1887 1604 1454 1748 1650 1299 1754 1457
Peak-hour factor, PHF 091 091 091 08 08 08 08 08 08 070 070 0.70
Adj. Flow (vph) 140 912 40 31 604 98 50 26 62 60 1 123
RTOR Reduction (vph) 0 2 0 0 0 33 0 0 60 0 0 116
Lane Group Flow (vph) 140 950 0 31 604 65 50 26 3 60 1 7
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 3% 3% 3% 14%  14%  14%
Parking (#/hr) 0
Turn Type pm+pt NA pm+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 B 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 101.3 929 919 882 82 116 6.5 6.5 144 79 79
Effective Green, g (s) 101.3 929 919 882 832 116 6.5 65 144 79 79
Actuated g/C Ratio 0.76  0.69 069 066 066 009 005 005 011 006 0.06
Clearance Time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 590 2517 381 1242 1055 140 84 80 157 103 85
v/s Ratio Prot c0.01  0.26 0.00 ¢0.32 0.01  0.01 c0.02  0.01
v/s Ratio Perm 0.16 0.05 0.04 0.02 0.00 ¢0.02 0.00
v/c Ratio 024 0.38 008 049 006 036 031 004 038 011 0.09
Uniform Delay, d1 11.0 8.5 106 115 82 579 616 608 560 597 59.6
Progression Factor 022 042 043 060 009 100 100 100 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.1 1.3 0.1 1.6 2.1 0.2 1.6 0.5 0.4
Delay (s) 24 3.7 4.6 8.2 08 595 637 61.0 575 602 601
Level of Service A A A A A E E E E E E
Approach Delay (s) 35 7.1 60.9 59.3
Approach LOS A A E E
Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 244
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak Synchro 9 - Report
AECOM Page 3



HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 r W b bl T il by I "
Traffic Volume (vph) 5 2 82 33 2 3 81 477 94 1 724 15
Future Volume (vph) 5 2 82 33 2 3 81 477 94 1 724 15
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 100 088 097 1.00 097  0.91 1.00 1.00 0.91 1.00
Frt 1.00 100 085 100 091 100 100 085 100 100 085
Flt Protected 095 1.00 100 09 1.00 095 1.00 100 09 100 1.00
Satd. Flow (prot) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Flt Permitted 095 1.00 100 09 1.00 095 1.00 100 09 100 1.00
Satd. Flow (perm) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Peak-hour factor, PHF 073 073 073 069 069 069 079 079 079 083 083 083
Adj. Flow (vph) 7 3 112 48 3 4 103 604 119 1 872 18
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 34 0 0 6
Lane Group Flow (vph) 7 3 112 48 7 0 103 604 85 1 872 12
Heavy Vehicles (%) 5% 5% 5% 1% 1% 1% 3% 3% 3% 2% 2% 2%
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 6.0 60 21.0 6.6 6.6 90 953 953 13 876 876
Effective Green, g (s) 6.0 60 210 6.6 6.6 90 953 953 13 876 876
Actuated g/C Ratio 004 004 016 005 0.05 007 071 071 001 065 065
Clearance Time (s) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 85 446 163 81 240 3770 1173 18 3499 1089
v/s Ratio Prot 000 0.00 c0.04 c0.01 0.00 c0.03  0.11 0.00 c0.16
v/s Ratio Perm 0.05 0.01
v/c Ratio 009 004 025 029 0.09 043 016 007 006 025 0.01
Uniform Delay, d1 614 612 496 615 608 60.0 6.3 59 657 9.6 8.1
Progression Factor 1.00 100 1.00 1.00 1.00 116 059 040 1.00 100 1.00
Incremental Delay, d2 0.5 0.2 0.3 1.2 0.5 1.2 0.1 0.1 1.3 0.2 0.0
Delay (s) 618 614 499 626 614 70.8 3.8 25 670 9.8 8.1
Level of Service E E D E E E A A E A A
Approach Delay (s) 50.9 62.5 12.0 9.8
Approach LOS D E B A
Intersection Summary
HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 24.8
Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
Page 4



HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 133 594 79 29 336 203 153 273 90 125 131 74
Future Volume (vph) 133 594 79 29 336 203 153 273 90 125 131 74
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frpb, ped/bikes 100 100 100 100 100 100 100 100 100 100 100 0098
Flpb, ped/bikes 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 095 100 100 095 100 1.00
Satd. Flow (prot) 1845 1942 1650 1827 1923 1635 1861 1961 1667 1845 1942 1620
FlIt Permitted 044 100 100 023 100 100 054 100 100 025 100 1.00
Satd. Flow (perm) 861 1942 1650 433 1923 1635 1067 1961 1667 482 1942 1620
Peak-hour factor, PHF 093 093 093 08 08 08 09 09 09 08 08 085
Adj. Flow (vph) 143 639 85 33 378 228 161 287 95 147 154 87
RTOR Reduction (vph) 0 0 35 0 0 95 0 0 73 0 0 67
Lane Group Flow (vph) 143 639 50 33 378 133 161 287 22 147 154 20
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 716 661 784 716 661 782 376 253 308 372 251 306
Effective Green, g (s) 716 661 784 716 661 782 376 253 308 372 251 306
Actuated g/C Ratio 053 049 059 053 049 058 028 019 023 028 019 023
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0
Lane Grp Cap (vph) 500 957 965 288 948 954 372 370 383 256 363 369
v/s Ratio Prot c0.01 ¢c033 000 000 020 0.01 0.04 <c015 0.00 <c0.05 0.08 0.00
v/s Ratio Perm 0.14 003 0.06 0.07 0.08 001  0.11 0.01
v/c Ratio 029 067 005 011 040 014 043 078 006 057 042 005
Uniform Delay, d1 163 257 119 185 214 126 380 517 403 389 481 404
Progression Factor 036 043 060 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 0.3 35 0.0 0.2 1.3 0.1 08 101 0.1 3.1 0.9 0.1
Delay (s) 62 145 72 187 227 127 389 617 403 420 490 405
Level of Service A B A B C B D E D D D D
Approach Delay (s) 12.4 18.9 51.2 444
Approach LOS B B D D
Intersection Summary
HCM 2000 Control Delay 27.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4t " 4 N 4 M "
Traffic Volume (vph) 38 0 6 2 1 85 2 1316 16 222 999 48
Future Volume (vph) 38 0 6 2 1 85 2 1316 16 222 999 48
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091  0.91 1.00 1.00 088 1.00 091 097 095 1.0
Frt 1.00 100 0.85 1.00 085 1.00 1.00 1.00 100 0.85
Flt Protected 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3390 1667 1890 2933 1845 5291 3579 3689 1650
Flt Permitted 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3390 1667 1890 2933 1845 5291 3579 3689 1650
Peak-hour factor, PHF 060 060 060 073 073 073 08 08 08 0.8 088 0.88
Adj. Flow (vph) 63 0 10 3 1 116 2 1530 19 252 1135 55
RTOR Reduction (vph) 0 0 9 0 0 97 0 1 0 0 0 12
Lane Group Flow (vph) 31 32 1 0 4 19 2 1548 0 252 1135 43
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 3% 3% 3%
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 B 4 4 1 B 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 5.5 5.5 7.7 14 218 22 819 204 1001 1056
Effective Green, g (s) 55 55 7.7 14 218 22 819 204 100.1 105.6
Actuated g/C Ratio 004 0.04 0.06 001 016 0.02 061 015 075 079
Clearance Time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 815 3.0 3.0 815 3.0 3.0
Lane Grp Cap (vph) 69 139 95 19 617 30 3233 544 2755 1300
v/s Ratio Prot c0.02 0.01 0.0 c0.00 0.00 0.00 c0.29 c0.07 031 0.0
v/s Ratio Perm 0.00 0.00 0.02
v/c Ratio 045 023 0.01 021 0.03 007 048 046 041 0.3
Uniform Delay, d1 62.8 622 595 658 472 649 143 51.8 6.2 3.1
Progression Factor 1.01 1.02  1.00 1.00 100 097 083 073 043 0.01
Incremental Delay, d2 4.6 0.8 0.0 74 0.0 0.3 0.2 0.7 04 0.0
Delay (s) 68.0 640 59.6 732 472 630 120 38.6 3.1 0.1
Level of Service E E E E D E B D A A
Approach Delay (s) 65.1 48.1 12.1 9.2
Approach LOS E D B A
Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 047
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 24.8
Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report

Page 6



HCM Signalized Intersection Capacity Analysis

979: Novi Road & Bond Street/Main Street 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b 4 ul LI 5 LI 5

Traffic Volume (vph) 50 14 118 23 2 34 45 1040 45 43 637 19

Future Volume (vph) 50 14 118 23 2 34 45 1040 45 43 637 19

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Frt 1.00 087 1.00 100 085 1.00 0.99 1.00  1.00

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1827 1665 1863 1961 1667 1845 3667 1810 3603

Flt Permitted 0.76  1.00 034 1.00 1.00 036 1.00 0.21 1.00

Satd. Flow (perm) 1454 1665 665 1961 1667 703 3667 408 3603

Peak-hour factor, PHF 072 072 072 074 074 074 093 093 093 09 090 0.0

Adj. Flow (vph) 69 19 164 31 3 46 48 1118 48 48 708 21

RTOR Reduction (vph) 0 150 0 0 0 42 0 1 0 0 1 0

Lane Group Flow (vph) 69 33 0 31 3 4 48 1165 0 48 728 0

Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 3% 3% 3% 5% 5% 5%

Turn Type Perm NA Perm NA  Perm pm+pt NA pm+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 118 118 118 118 118 1042 997 1042  99.7

Effective Green, g (s) 118 118 118 118 118 1042 997 1042 997

Actuated g/C Ratio 0.09 0.09 009 009 009 078 0.74 0.78 0.74

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 128 146 58 172 146 585 2728 364 2680

v/s Ratio Prot 0.02 0.00 0.00 ¢c0.32 c0.00  0.20

v/s Ratio Perm c0.05 0.05 0.00 0.06 0.10

v/c Ratio 054 0.23 053 0.02 003 008 043 013  0.27

Uniform Delay, d1 585  56.9 585 558 559 44 6.4 7.2 5.5

Progression Factor 1.02 1.06 1.00 1.00 1.00 1.00 1.00 127 0.70

Incremental Delay, d2 4.3 0.8 91 0.0 0.1 0.1 0.5 0.1 0.1

Delay (s) 63.8  60.8 676 558 559 44 6.9 9.2 4.0

Level of Service E E E E E A A A A

Approach Delay (s) 61.6 60.5 6.8 4.3

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 043

Actuated Cycle Length (s) 134.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 27 0 39 1 0 5 37 970 1 17 686 33

Future Volume (vph) 27 0 39 1 0 5 37 970 1 17 686 33

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

Total Lost time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 1.00  1.00 1.00 1.00 095 1.00 095

Frt 1.00 085 0.88 1.00  1.00 1.00 099

Flt Protected 095 1.00 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1498 1845 3689 1845 3664

Flt Permitted 0.75  1.00 0.95 033 1.00 025 1.00

Satd. Flow (perm) 1475 1667 1433 645 3689 492 3664

Peak-hour factor, PHF 072 072 072 075 075 075 089 089 08 08 08 085

Adj. Flow (vph) 38 0 54 1 0 7 42 1090 1 20 807 39

RTOR Reduction (vph) 0 51 0 0 8 0 0 0 0 0 2 0

Lane Group Flow (vph) 38 3 0 0 0 0 42 1091 0 20 844 0

Heavy Vehicles (%) 2% 2% 2%  17%  17%  17% 3% 3% 3% 3% 3% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 7.3 7.3 7.3 999 999 999 999

Effective Green, g (s) 7.3 7.3 7.3 999 999 999 999

Actuated g/C Ratio 0.06  0.06 0.06 084 084 084 0.84

Clearance Time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 90 102 87 541 3096 413 3075

v/s Ratio Prot 0.00 c0.30 0.23

v/s Ratio Perm c0.03 0.00 0.07 0.04

v/c Ratio 042  0.03 0.01 0.08 0.35 005 0.27

Uniform Delay, d1 538 525 52.4 1.6 2.2 1.6 2.0

Progression Factor 1.00 1.00 1.00 010  0.09 1.00 1.00

Incremental Delay, d2 3.2 0.1 0.0 0.2 0.3 0.2 0.2

Delay (s) 570 527 52.5 0.4 0.4 1.8 2.2

Level of Service E D D A A A A

Approach Delay (s) 54.4 52.5 04 2.2

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 3.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 119.0 Sum of lost time (s) 11.8

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
Page 8



HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 625 61 366 0 451 0 0 766 110
Future Volume (vph) 0 0 0 625 61 366 0 451 0 0 766 110
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 0.91 1.00
Frt 1.00 100 085 1.00 1.00 085
Flt Protected 095 1.00 1.00 1.00 1.00  1.00
Satd. Flow (prot) 3544 1923 2877 5353 5301 1650
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3544 1923 2877 5353 5301 1650
Peak-hour factor, PHF 092 092 09 079 079 079 08 081 081 09 09 09
Adj. Flow (vph) 0 0 0 791 77 463 0 557 0 0 806 116
RTOR Reduction (vph) 0 0 0 0 0 252 0 0 0 0 0 42
Lane Group Flow (vph) 0 0 0 791 77 211 0 557 0 0 806 74
Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 36.7 36.7 527 69.0 850 850
Effective Green, g (s) 36.7 367 527 69.0 850 850
Actuated g/C Ratio 027 027 039 0.51 063 0.63
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 970 526 1131 2756 3362 1046
v/s Ratio Prot c0.22 0.04 007 0.10 c0.15  0.04
v/s Ratio Perm
v/c Ratio 082 015 019 0.20 024  0.07
Uniform Delay, d1 455 368 266 17.6 10.6 9.4
Progression Factor 1.00 1.00 1.00 0.82 0.60 035
Incremental Delay, d2 54 0.1 0.1 0.2 0.2 0.1
Delay (s) 508 369 267 14.5 6.5 3.4
Level of Service D D C B A A
Approach Delay (s) 0.0 41.6 14.5 6.1
Approach LOS A D B A
Intersection Summary
HCM 2000 Control Delay 24.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 66 185 0 554 1057 0

Future Volume (vph) 66 185 0 554 1057 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 095

Frt 091 0.85 1.00  1.00

Flt Protected 098  1.00 1.00  1.00

Satd. Flow (prot) 3367 1502 3725 3689

Flt Permitted 098  1.00 1.00  1.00

Satd. Flow (perm) 3367 1502 3725 3689

Peak-hour factor, PHF 091 091 08 089 08 0.86

Adj. Flow (vph) 73 203 0 622 1229 0

RTOR Reduction (vph) 95 94 0 0 0 0

Lane Group Flow (vph) 80 7 0 622 1229 0

Heavy Vehicles (%) 3% 3% 2% 2% 3% 3%

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 9.0 9.0 1130 113.0

Effective Green, g (s) 9.0 9.0 1130 113.0

Actuated g/C Ratio 0.07 007 084 084

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.5 3.5 3.0 3.0

Lane Grp Cap (vph) 226 100 3141 3110

v/s Ratio Prot c0.02  0.00 0.17  ¢0.33

v/s Ratio Perm

v/c Ratio 035 0.07 020 040

Uniform Delay, d1 59.7  58.6 2.0 25

Progression Factor 1.00 1.00 3.05 038

Incremental Delay, d2 1.1 0.3 0.1 0.3

Delay (s) 60.8  58.9 6.2 1.3

Level of Service E E A A

Approach Delay (s) 60.1 6.2 1.3

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 134.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 1534 39 4 586 4 5

Future Volume (Veh/h) 1534 39 4 586 4 5

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 087 087 085 085 060 0.60

Hourly flow rate (vph) 1763 45 5 689 7 8

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 370 619

pX, platoon unblocked 0.79 0.84 0.79

vC, conflicting volume 1808 2140 904

vC1, stage 1 conf vol 1786

vC2, stage 2 conf vol 354

vCu, unblocked vol 1495 1496 353

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 99 95 98

cM capacity (veh/h) 352 138 509

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBf

Volume Total 1175 633 5 344 344 15

Volume Left 0 0 5 0 0 7

Volume Right 0 45 0 0 0 8

cSH 1700 1700 352 1700 1700 225

Volume to Capacity 069 037 0.01 020 020 0.07

Queue Length 95th (ft) 0 0 1 0 0 5

Control Delay (s) 0.0 00 154 0.0 00 221

Lane LOS C C

Approach Delay (s) 0.0 0.1 22.1

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 51.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 948 6 0 554 0 3

Future Volume (Veh/h) 948 6 0 554 0 3

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 075 075

Hourly flow rate (vph) 1077 7 0 602 0 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.72 079 072

vC, conflicting volume 1084 1682 542

vC1, stage 1 conf vol 1080

vC2, stage 2 conf vol 602

vCu, unblocked vol 320 77 0

tC, single (s) 4.2 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 99

cM capacity (veh/h) 874 422 775

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 718 366 0 602 4

Volume Left 0 0 0 0 0

Volume Right 0 7 0 0 4

cSH 1700 1700 1700 1700 775

Volume to Capacity 042 022 000 035 001

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 9.7

Lane LOS A

Approach Delay (s) 0.0 0.0 9.7

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 37.7% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 14 67 23 31 28 37 24 106 64 63 72 3

Future Volume (vph) 14 67 23 31 28 37 24 106 64 63 72 3

Peak Hour Factor 095 09 09 075 075 075 08 082 082 074 074 0.74

Hourly flow rate (vph) 15 7 24 41 37 49 29 129 78 85 97 4

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 15 95 41 86 29 207 85 101

Volume Left (vph) 15 0 41 0 29 0 85 0

Volume Right (vph) 0 24 0 49 0 78 0 4

Hadj (s) 053 -014 064 -026 057 -020 053 0.01

Departure Headway (s) 6.3 5.6 6.3 54 5.9 5.2 5.9 54

Degree Utilization, x 003 015 007 013 005 030 014 015

Capacity (veh/h) 536 604 532 619 582 670 580 636

Control Delay (s) 8.2 8.3 8.6 8.0 8.0 9.1 8.7 8.2

Approach Delay (s) 8.3 8.2 9.0 8.4

Approach LOS A A A A

Intersection Summary

Delay 8.6

Level of Service A

Intersection Capacity Utilization 33.0% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 10/11/2018
S T N 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 71 7 47 56 6 16

Future Volume (vph) 71 7 47 56 6 16

Peak Hour Factor 073 073 072 072 088 088

Hourly flow rate (vph) 97 10 65 78 7 18

Direction, Lane # EB1 EB2 NB1 NB2 SB1

Volume Total (vph) 97 10 65 78 25

Volume Left (vph) 97 0 65 0 0

Volume Right (vph) 0 10 0 0 18

Hadj (s) 053 -067 053 003 -040

Departure Headway (s) 55 4.3 54 4.9 4.4

Degree Utilization, x 015  0.01 010 011 0.03

Capacity (veh/h) 632 810 653 719 797

Control Delay (s) 8.2 6.1 7.7 7.2 75

Approach Delay (s) 8.0 7.5 7.5

Approach LOS A A A

Intersection Summary

Delay 7.7

Level of Service A

Intersection Capacity Utilization 19.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3005: Novi Road & Trans X Road 10/11/2018
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations % ol S LI

Traffic Volume (veh/h) 11 4 943 24 21 706

Future Volume (Veh/h) 11 4 943 24 21 706

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 095 095 091 0.91

Hourly flow rate (vph) 18 7 993 25 23 776

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 708

pX, platoon unblocked 0.95

vC, conflicting volume 1440 509 1018

vC1, stage 1 conf vol 1006

vC2, stage 2 conf vol 434

vCu, unblocked vol 1358 509 1018

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 94 99 97

cM capacity (veh/h) 292 509 677

Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3

Volume Total 18 7 662 356 23 388 388

Volume Left 18 0 0 0 23 0 0

Volume Right 0 7 0 25 0 0 0

cSH 292 509 1700 1700 677 1700 1700

Volume to Capacity 0.06 0.01 039 021 003 023 023

Queue Length 95th (ft) 5 1 0 0 3 0 0

Control Delay (s) 18.1 12.2 0.0 00 105 0.0 0.0

Lane LOS C B B

Approach Delay (s) 16.5 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 04

Intersection Capacity Utilization 38.3% ICU Level of Service

Analysis Period (min)

15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

3006: Bond Street/Crescent Boulevard & Grand River Avenue 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Traffic Volume (vph) 30 1558 18 3 572 15 15 5 10 5 2 24

Future Volume (vph) 30 1558 18 3 572 15 15 5 10 5 2 24

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 095 1.00 095 1.00  1.00 1.00 1.00

Frt 1.00  1.00 1.00  1.00 1.00  0.90 1.00 0.86

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1827 3647 1845 3675 1863 1759 1863 1687

Flt Permitted 0.41 1.00 0.10  1.00 0.73 1.00 0.75 1.00

Satd. Flow (perm) 793 3647 191 3675 1429 1759 1465 1687

Peak-hour factor, PHF 087 087 087 094 094 09 092 092 092 060 060 0.60

Adj. Flow (vph) 34 179 21 3 609 16 16 5 1 8 3 40

RTOR Reduction (vph) 0 0 0 0 1 0 0 10 0 0 38 0

Lane Group Flow (vph) 34 1812 0 3 624 0 16 6 0 8 5 0

Heavy Vehicles (%) 4% 4% 4% 3% 3% 3% 2% 2% 2% 2% 2% 2%

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 1143 108.6 105.1  104.0 6.3 6.3 6.3 6.3

Effective Green, g (s) 1143 108.6 105.1 104.0 6.3 6.3 6.3 6.3

Actuated g/C Ratio 085  0.81 0.78 0.78 0.05 0.05 0.05 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 720 2955 163 2852 67 82 68 79

v/s Ratio Prot c0.00 c0.50 0.00 047 0.00 0.00

v/s Ratio Perm 0.04 0.01 c0.01 0.01

v/c Ratio 0.05 0.61 002 0.22 024  0.07 012  0.06

Uniform Delay, d1 1.6 4.8 10.0 4.0 615 610 612 610

Progression Factor 1.00 1.00 090 093 098 094 09 093

Incremental Delay, d2 0.0 1.0 0.0 0.1 1.8 0.3 0.8 0.3

Delay (s) 1.7 5.7 9.1 3.9 619 576 594 570

Level of Service A A A A E E E E

Approach Delay (s) 5.7 3.9 59.8 57.4

Approach LOS A A E E

Intersection Summary

HCM 2000 Control Delay 7.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 134.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) AM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3007: Bond Street & Flint Street 10/11/2018
A o N Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Traffic Volume (veh/h) 0 23 30 9 43 0

Future Volume (Veh/h) 0 23 30 9 43 0

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 0 25 33 10 47 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 550 1165

pX, platoon unblocked

vC, conflicting volume 43 63 38

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 43 63 38

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 95 100

cM capacity (veh/h) 1566 943 1034

Direction, Lane # EB1 WB1 SB1

Volume Total 25 43 47

Volume Left 0 0 47

Volume Right 0 10 0

cSH 1566 1700 943

Volume to Capacity 000 003 005

Queue Length 95th (ft) 0 0 4

Control Delay (s) 0.0 0.0 9.0

Lane LOS A

Approach Delay (s) 0.0 0.0 9.0

Approach LOS A

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 13.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3008: Site Dr & Bond Street 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 60 6 10 20 19 28

Future Volume (Veh/h) 60 6 10 20 19 28

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 65 7 1 22 21 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 750 965

pX, platoon unblocked

vC, conflicting volume 72 112 68

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 72 112 68

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 98 97

cM capacity (veh/h) 1528 878 995

Direction, Lane # EB1 WB1 NB1

Volume Total 72 33 51

Volume Left 0 1 21

Volume Right 7 0 30

cSH 1700 1528 943

Volume to Capacity 0.04  0.01 0.05

Queue Length 95th (ft) 0 1 4

Control Delay (s) 0.0 25 9.0

Lane LOS A A

Approach Delay (s) 0.0 25 9.0

Approach LOS A

Intersection Summary

Average Delay oI5

Intersection Capacity Utilization 18.2% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3009: Commercial Dr & Bond Street 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 173 2 4 62 6 9

Future Volume (Veh/h) 173 2 4 62 6 9

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 188 2 4 67 7 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 200

pX, platoon unblocked

vC, conflicting volume 190 264 189

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 190 264 189

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 99

cM capacity (veh/h) 1384 723 853

Direction, Lane # EB1 WB1 NB1

Volume Total 190 71 17

Volume Left 0 4 7

Volume Right 2 0 10

cSH 1700 1384 794

Volume to Capacity 0.11 000 0.2

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 05 9.6

Lane LOS A A

Approach Delay (s) 0.0 05 9.6

Approach LOS A

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 18.8% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
3010: Novi Road & Crowe Dr

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations L +41» LI
Traffic Volume (veh/h) 9 3 1331 17 5 1002
Future Volume (Veh/h) 9 3 133 17 5 1002
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 08 08 088 0.88
Hourly flow rate (vph) 10 3 1548 20 6 1139
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 587 395
pX, platoon unblocked 0.84 0.78 0.78
vC, conflicting volume 2140 526 1568
vC1, stage 1 conf vol 1558
vC2, stage 2 conf vol 582
vCu, unblocked vol 950 0 737
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 97 100 99
cM capacity (veh/h) 328 845 669
Direction, Lane # WB1 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 13 619 619 330 6 570 570
Volume Left 10 0 0 0 6 0 0
Volume Right 3 0 0 20 0 0 0
cSH 382 1700 1700 1700 669 1700 1700
Volume to Capacity 003 036 036 019 0.01 034 034
Queue Length 95th (ft) 3 0 0 0 1 0 0
Control Delay (s) 14.8 0.0 0.0 00 104 0.0 0.0
Lane LOS B B
Approach Delay (s) 14.8 0.0 0.1
Approach LOS B
Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 36.3% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3011: Huntley Manor & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 ul % 4 % ul

Traffic Volume (veh/h) 819 17 5 558 57 18

Future Volume (Veh/h) 819 17 5 558 57 18

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 093 093 089 089 092 092

Hourly flow rate (vph) 881 18 6 627 62 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1105

pX, platoon unblocked 0.80

vC, conflicting volume 899 1520 881

vC1, stage 1 conf vol 881

vC2, stage 2 conf vol 639

vCu, unblocked vol 899 1525 881

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 54

tF (s) 2.2 3.5 3.3

p0 queue free % 99 81 94

cM capacity (veh/h) 747 328 346

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 881 18 6 627 82

Volume Left 0 0 6 0 62

Volume Right 0 18 0 0 20

cSH 1700 1700 747 1700 433

Volume to Capacity 052 0.01 0.01 037  0.19

Queue Length 95th (ft) 0 0 1 0 17

Control Delay (s) 0.0 0.0 9.9 00 179

Lane LOS A C

Approach Delay (s) 0.0 0.1 17.9

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 50.9% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3012: BMW Dr & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 4 ul

Traffic Volume (veh/h) 804 33 0 563 0 2

Future Volume (Veh/h) 804 33 0 563 0 2

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 093 093 089 089 092 092

Hourly flow rate (vph) 865 35 0 633 0 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 300

pX, platoon unblocked 0.80

vC, conflicting volume 900 1516 450

vC1, stage 1 conf vol 882

vC2, stage 2 conf vol 633

vCu, unblocked vol 900 1519 450

tC, single (s) 4.2 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 738 300 556

Direction, Lane # EB1 EB2 WB1 NB1

Volume Total 577 323 633 2

Volume Left 0 0 0 0

Volume Right 0 35 0 2

cSH 1700 1700 1700 556

Volume to Capacity 034 019 037 0.00

Queue Length 95th (ft) 0 0 0 0

Control Delay (s) 0.0 0.0 00 115

Lane LOS B

Approach Delay (s) 0.0 00 115

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 32.1% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3013: Meadowbrook Road & BMW Dr 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Traffic Volume (veh/h) 15 13 33 501 225 14

Future Volume (Veh/h) 15 13 33 501 225 14

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 08 085

Hourly flow rate (vph) 16 14 35 527 265 16

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 400

pX, platoon unblocked 093 093 0.93

vC, conflicting volume 870 273 281

vC1, stage 1 conf vol 273

vC2, stage 2 conf vol 597

vCu, unblocked vol 823 181 189

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 54

tF (s) 3.5 3.3 2.2

p0 queue free % 97 98 97

cM capacity (veh/h) 494 802 1288

Direction, Lane # EB1 EB2 NB1 NB2 SB1

Volume Total 16 14 35 527 281

Volume Left 16 0 35 0 0

Volume Right 0 14 0 0 16

cSH 494 802 1288 1700 1700

Volume to Capacity 003 002 003 031 0.17

Queue Length 95th (ft) 3 1 2 0 0

Control Delay (s) 12.5 9.6 7.9 0.0 0.0

Lane LOS B A A

Approach Delay (s) 11.2 05 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 35.1% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3014: Novi Road & Emerson Park 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S

Traffic Volume (veh/h) 30 15 5 978 718 8

Future Volume (Veh/h) 30 15 5 978 718 8

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 089 089 08 085

Hourly flow rate (vph) 33 16 6 1099 845 9

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 285

pX, platoon unblocked 095 095 0.9

vC, conflicting volume 1411 427 854

vC1, stage 1 conf vol 850

vC2, stage 2 conf vol 562

vCu, unblocked vol 1333 300 748

tC, single (s) 6.8 6.9 4.2

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 90 98 99

cM capacity (veh/h) 342 663 810

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 33 16 6 550 550 563 291

Volume Left 33 0 6 0 0 0 0

Volume Right 0 16 0 0 0 0 9

cSH 342 663 810 1700 1700 1700 1700

Volume to Capacity 010 002 0.01 032 032 033 0417

Queue Length 95th (ft) 8 2 1 0 0 0 0

Control Delay (s) 16.7 106 95 0.0 0.0 0.0 0.0

Lane LOS C B A

Approach Delay (s) 14.7 0.1 0.0

Approach LOS B

Intersection Summary

Average Delay 04

Intersection Capacity Utilization 35.7% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3021: Crescent Boulevard & Industrial Spur 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S

Traffic Volume (veh/h) 3 6 23 27 25 10

Future Volume (Veh/h) 3 6 23 27 25 10

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 060 060 060 0.60

Hourly flow rate (vph) 5 10 38 45 42 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 527 809

pX, platoon unblocked

vC, conflicting volume 149 30 59

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 149 30 59

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 99 98

cM capacity (veh/h) 808 1038 1543

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 5 10 38 22 22 28 31

Volume Left 5 0 38 0 0 0 0

Volume Right 0 10 0 0 0 0 17

cSH 808 1038 1543 1700 1700 1700 1700

Volume to Capacity 0.01 0.01 0.02 0.01 0.01 0.02 0.02

Queue Length 95th (ft) 0 1 2 0 0 0 0

Control Delay (s) 95 85 74 0.0 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 8.8 34 0.0

Approach LOS A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 17.9% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

9006: Novi Road & 1-96 WB Loop On-Ramp 10/11/2018
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations +4 'l 44

Traffic Volume (veh/h) 0 0 451 169 0 1391

Future Volume (Veh/h) 0 0 451 169 0 1391

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 081 0.81 095 095

Hourly flow rate (vph) 0 0 557 209 0 1464

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 853 422

pX, platoon unblocked 0.94

vC, conflicting volume 1045 278 766

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 826 278 766

tC, single (s) 6.8 6.9 4.2

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 292 719 837

Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 278 278 209 488 488 488

Volume Left 0 0 0 0 0 0

Volume Right 0 0 209 0 0 0

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 016 016 012 029 029 029

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS

Approach Delay (s) 0.0 0.0

Approach LOS

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 41.2% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

10/11/2018

Movement

t 4 <

NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR  NBL
0 0 0
0 0 0
Stop

0%
092 092 089

095 094 094
1578 614 1617

1367 459 1527
6.8 6.9 41

3.5 3.3 2.2
100 100 100
132 515 406
NB1 NB2 SB1

L & S o
620 1057 334

620 1057 334
Free Free
0% 0%
0.89 0.86 0.86
697 1229 388

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

348 348 614

1700 1700 1700

020 020 0.36

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
614 388
0 0

0 388
1700 1700
0.36 0.23
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
45.0%
15

ICU Level of Service

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 554 881 0 1242
Future Volume (Veh/h) 0 0 554 881 0 1242
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 089 089 08 0.86
Hourly flow rate (vph) 0 0 622 990 0 1444
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 0.93
vC, conflicting volume 1103 311 1612
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 855 311 1612
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 277 685 396
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 31 31 990 481 481 481
Volume Left 0 0 0 0 0 0
Volume Right 0 0 990 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 018 018 058 028 028 028
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 55.2% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 222 317 229 243 602 190 217 692 91 151 41 319

Future Volume (vph) 222 317 229 243 602 190 217 692 91 151 41 319

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 1.00 095 1.00 095 1.00 095 1.00 095

Frpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00  0.96 1.00 098 1.00 095

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3491 1863 3580 1863 3653 1863 3547

Flt Permitted 0.18  1.00 020 1.00 0.10  1.00 0.15 1.00

Satd. Flow (perm) 346 3491 393 3580 195 3653 303 3547

Peak-hour factor, PHF 089 089 089 093 093 093 091 091 091 09 095 09

Adj. Flow (vph) 249 356 257 261 647 204 238 760 100 159 780 336

RTOR Reduction (vph) 0 116 0 0 25 0 0 8 0 0 39 0

Lane Group Flow (vph) 249 497 0 261 826 0 238 852 0 159 1077 0

Confl. Peds. (#/hr) 1 1 3 3

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 3%

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 36.1 227 50.7 307 529 403 529 403

Effective Green, g (s) 36.1 227 50.7 307 529 403 529 403

Actuated g/C Ratio 029 0.8 041  0.25 043  0.33 043  0.33

Clearance Time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 266 644 417 893 254 1196 290 1162

v/s Ratio Prot c0.10  0.14 c0.11  c0.23 c0.10  0.23 006  0.30

v/s Ratio Perm 0.17 0.15 c0.31 0.18

v/c Ratio 094 077 063 093 094  0.71 055 0.93

Uniform Delay, d1 509 477 384 450 502  36.3 416 399

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 093 094

Incremental Delay, d2 37.9 5.7 29 150 39.3 3.6 2.0 13.3

Delay (s) 88.8 534 413 601 89.4  39.9 406 509

Level of Service F D D E F D D D

Approach Delay (s) 63.6 55.7 50.6 49.6

Approach LOS E E D D

Intersection Summary

HCM 2000 Control Delay 54.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 123.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 228 540 86 208 855 462 178 939 140 249 714 240

Future Volume (vph) 228 540 86 208 855 462 178 939 140 249 714 240

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

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

Frt 1.00 098 1.00 100 085 1.00 098 1.00 0.96

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3649 1863 3725 1667 1863 3653 1863 3585

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1863 3649 1863 3725 1667 1863 3653 1863 3585

Peak-hour factor, PHF 088 083 088 092 092 092 092 092 092 09 095 09

Adj. Flow (vph) 259 614 98 226 929 502 193 1021 152 262 752 253

RTOR Reduction (vph) 0 9 0 0 0 0 0 9 0 0 25 0

Lane Group Flow (vph) 259 703 0 226 929 502 193 1164 0 262 981 0

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 216 390 150 324 483 163 409 159 405

Effective Green, g (s) 216 390 150 324 483 163 409 159 405

Actuated g/C Ratio 0.16  0.29 011 024 036 012 0.30 012  0.30

Clearance Time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 298 1054 207 894 596 224 1106 219 1075

v/s Ratio Prot 0.14  c0.19 c0.12 ¢025 010 010 ¢0.32 c0.14  0.27

v/s Ratio Perm 0.20

v/c Ratio 087 0.67 1.09 104 084 08 1.05 120 091

Uniform Delay, d1 55.3 423 600 513 398 582 470 595 455

Progression Factor 1.04  0.89 114 095 084 095 085 0.87 0.68

Incremental Delay, d2 222 3.2 85.0 387 93 251 406 118.8 9.8

Delay (s) 796 408 1534 874 426 805 804 170.7 406

Level of Service E D F F D F F F D

Approach Delay (s) 51.2 82.9 80.4 67.5

Approach LOS D F F E

Intersection Summary

HCM 2000 Control Delay 72.7 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 135.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 96.6% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 99 694 75 52 994 169 94 38 56 175 96 165
Future Volume (vph) 99 694 75 52 994 169 94 38 56 175 96 165
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 100 1.00 100 100 1.00 100 1.00 1.00
Frpb, ped/bikes 1.00  1.00 100 100 097 100 100 100 100 1.00 1.00
Flpb, ped/bikes 1.00  1.00 100 100 1.00 100 100 100 100 1.00 1.00
Frt 1.00  0.99 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 095 100 100 09 100 1.00
Satd. Flow (prot) 1863 3661 1862 1961 1619 1863 1961 1667 1863 1961 1667
Flt Permitted 0.05 1.00 030 1.00 100 053 100 100 073 100 1.00
Satd. Flow (perm) 95 3661 580 1961 1619 1048 1961 1667 1427 1961 1667
Peak-hour factor, PHF 093 093 093 09 09 09 08 08 08 08 088 0.88
Adj. Flow (vph) 106 746 81 55 1046 178 1M1 45 66 199 109 188
RTOR Reduction (vph) 0 5 0 0 0 72 0 0 62 0 0 170
Lane Group Flow (vph) 106 822 0 55 1046 106 1M1 45 4 199 109 18
Confl. Peds. (#/hr) 3 2 2 3
Turn Type pm+pt NA pm+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 B 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 9.6 828 858 804 804 182 8.5 85 266 127 127
Effective Green, g (s) 906 828 858 804 804 182 8.5 85 266 127 127
Actuated g/C Ratio 0.67  0.61 064 060 060 013 006 006 020 0.09 0.09
Clearance Time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 165 2245 419 1167 964 199 123 104 326 184 156
v/s Ratio Prot c0.04  0.22 0.01 c0.53 0.04 0.02 c0.06  0.06
v/s Ratio Perm 0.39 0.08 0.07  0.03 0.00 ¢0.06 0.01
v/c Ratio 064 037 013 09 011 05 037 004 061 059 0.11
Uniform Delay, d1 544 130 144 237 118 556 607 594 491 587  56.0
Progression Factor 078 1.04 033 05 015 100 1.00 100 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.2 0.0 3.2 0.1 34 1.8 0.2 34 5.0 0.3
Delay (s) 469 138 48 151 18 589 625 596 524 637 563
Level of Service D B A B A E E E D E E
Approach Delay (s) 17.5 12.8 59.9 56.4
Approach LOS B B E E
Intersection Summary
HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 244
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 L o o 1 T bk T e il b il
Traffic Volume (vph) 59 26 433 372 52 45 378 769 222 11 1009 61
Future Volume (vph) 59 26 433 372 52 45 378 769 222 11 1009 61
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 100 088 097 1.00 097  0.91 1.00 1.00 0.91 1.00
Frt 100 100 085 1.00 093 100 100 085 100 100 085
Flt Protected 095 1.00 100 09 1.00 095 1.00 100 09 100 1.00
Satd. Flow (prot) 1863 1961 2933 3614 1825 3614 5353 1667 1863 5353 1667
Flt Permitted 095 1.00 100 09 1.00 095 1.00 100 09 100 1.00
Satd. Flow (perm) 1863 1961 2933 3614 1825 3614 5353 1667 1863 5353 1667
Peak-hour factor, PHF 095 09 095 092 092 092 091 091 091 095 095 095
Adj. Flow (vph) 62 27 456 404 57 49 415 845 244 12 1062 64
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 116 0 0 39
Lane Group Flow (vph) 62 27 456 404 106 0 415 845 128 12 1062 25
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 160 160 434 206 20.6 214 706 706 30 522 522
Effective Green, g (s) 160 16.0 434 206 20.6 214 706 706 30 522 522
Actuated g/C Ratio 012 012 032 015 0.15 016 052 052 002 039 039
Clearance Time (s) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 232 942 551 278 572 2799 871 41 2069 644
v/s Ratio Prot 003 001 c0.16 c0.11 0.06 c0.11  0.16 0.01  ¢0.20
v/s Ratio Perm 0.08 0.01
vi/c Ratio 028 012 048 073 0.38 073 030 015 029 051 004
Uniform Delay, d1 543 532 368 546 515 540 182 166 650 317 258
Progression Factor 1.00 100 1.00 100 1.00 063 051 035 100 100 1.00
Incremental Delay, d2 0.7 0.2 0.4 5.2 1.0 4.2 0.3 0.3 39 0.9 0.1
Delay (s) 550 534 372 598 525 38.3 9.5 62 689 326 259
Level of Service D D D E D D A A E C C
Approach Delay (s) 40.0 58.3 16.9 32.6
Approach LOS D E B C
Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 248
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 104 461 227 77 858 102 252 223 47 170 390 153
Future Volume (vph) 104 461 227 77 858 102 252 223 47 170 390 153
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frpb, ped/bikes 100 100 100 100 100 098 100 100 100 100 100 1.00
Flpb, ped/bikes 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 095 100 100 095 100 1.00
Satd. Flow (prot) 1863 1961 1667 1863 1961 1632 1863 1961 1667 1863 1961 1667
FlIt Permitted 007 100 100 030 100 100 012 100 100 042 100 1.00
Satd. Flow (perm) 138 1961 1667 581 1961 1632 234 1961 1667 827 1961 1667
Peak-hour factor, PHF 095 09 09 09 09 09 08 08 089 083 083 083
Adj. Flow (vph) 109 485 239 81 903 107 283 251 53 205 470 184
RTOR Reduction (vph) 0 0 89 0 0 52 0 0 37 0 0 54
Lane Group Flow (vph) 109 485 150 81 903 55 283 251 16 205 470 130
Confl. Peds. (#/hr) 2 2
Turn Type pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 1 6 3 B 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 642 568 698 638 566 691 465 335 407 455 330 404
Effective Green, g (s) 642 568 698 638 566 691 465 335 407 455 330 404
Actuated g/C Ratio 048 042 052 047 042 051 034 025 030 034 024 0.30
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0
Lane Grp Cap (vph) 160 825 861 342 822 835 237 486 502 374 479 498
v/s Ratio Prot c0.04 025 002 001 c046 001 c0O11 013 0.00 0.05 024 0.01
v/s Ratio Perm 0.29 007 0.0 0.03 ¢c0.30 001 013 0.06
v/c Ratio 068 059 017 024 110 007 119 052 003 055 098 026
Uniform Delay, d1 30.7  30.1 173 216 392 166 372 438 333 338 507 36.0
Progression Factor 110 082 18 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 10.6 29 0.1 04 618 00 1211 1.1 0.0 16  36.2 0.3
Delay (s) 44 2715 320 220 1010 167 1583 448 333 354 868 362
Level of Service D C C C F B F D C D F D
Approach Delay (s) 31.0 86.9 98.5 63.7
Approach LOS C F F E
Intersection Summary
HCM 2000 Control Delay 69.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak
AECOM

Synchro 9 - Report

Page 5



HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N4t i 4 N 4 M il
Traffic Volume (vph) 139 15 40 50 16 528 37 1347 63 461 1390 104
Future Volume (vph) 139 15 40 50 16 528 37 1347 63 461 1390 104
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091  0.91 1.00 1.00 088 1.00 0.91 097 095 1.00
Frt 1.00 100 085 1.00 085 100 0.99 1.00 100 085
Flt Protected 095 09  1.00 096 1.00 09 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3428 1667 1890 2933 1863 5317 3614 3725 1667
Flt Permitted 095 09  1.00 096 1.00 09 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3428 1667 1890 2933 1863 5317 3614 3725 1667
Peak-hour factor, PHF 081 081 081 086 08 08 089 089 089 09 09 095
Adj. Flow (vph) 172 19 49 58 19 614 42 1513 71 485 1463 109
RTOR Reduction (vph) 0 0 43 0 0 87 0 3 0 0 0 33
Lane Group Flow (vph) 86 105 6 0 77 527 42 1581 0 485 1463 76
Turn Type Split NA pm+tov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 10.7 107 167 101 43.0 6.0 565 329 834 9441
Effective Green, g (s) 10.7 107 167 101 43.0 6.0 56.5 329 834 9441
Actuated g/C Ratio 008 0.08 012 007 032 004 042 024 062 0.70
Clearance Time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.5 3.0 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 134 271 206 141 1073 82 2225 880 2301 1161
v/s Ratio Prot c0.05 0.03 0.00 0.04 ¢012 0.02 ¢0.30 013 ¢0.39  0.01
v/s Ratio Perm 0.00 0.06 0.04
v/c Ratio 064 039 0.03 055 049 051 0.7 055 064 0.07
Uniform Delay, d1 60.3 59.0 520 602 372 631 325 446  16.2 6.5
Progression Factor 1.01 1.01 1.00 1.00 100 085 1.07 092 085 1.28
Incremental Delay, d2 10.1 0.9 0.1 5.3 04 2.0 0.7 0.7 1.1 0.0
Delay (s) 708 603 521 656 376 558 355 418 148 8.3
Level of Service E E D E D E D D B A
Approach Delay (s) 62.4 40.7 36.0 20.8
Approach LOS E D D C
Intersection Summary
HCM 2000 Control Delay 31.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 248
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Bond Street/Main Street 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b 4 ul LI 5 LI 5

Traffic Volume (vph) 42 1 62 74 4 35 110 1159 53 56 867 42

Future Volume (vph) 42 1 62 74 4 35 110 1159 53 56 867 42

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Frt 1.00 085 1.00 100 085 1.00 0.99 1.00 099

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 1672 1863 1961 1667 1863 3701 1863 3700

Flt Permitted 0.75  1.00 063 1.00 1.00 025 1.00 0.16  1.00

Satd. Flow (perm) 1478 1672 1234 1961 1667 499 3701 323 3700

Peak-hour factor, PHF 060 060 060 072 072 072 091 091 091 091 091 091

Adj. Flow (vph) 70 2 103 103 6 49 121 1274 58 62 953 46

RTOR Reduction (vph) 0 91 0 0 0 43 0 2 0 0 2 0

Lane Group Flow (vph) 70 14 0 103 6 6 121 1330 0 62 997 0

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 159 159 159 159 159 1034  96.3 988 94.0

Effective Green, g (s) 159 159 159 159 159 1034 963 988 94.0

Actuated g/C Ratio 012  0.12 012 012 012 077 0.71 073  0.70

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 174 196 145 230 196 453 2640 291 2576

v/s Ratio Prot 0.01 0.00 c0.01 ¢0.36 001  0.27

v/s Ratio Perm 0.05 c0.08 0.00 0.19 0.15

v/c Ratio 040  0.07 071 003 003 027 050 021 0.39

Uniform Delay, d1 551  53.0 573 527 527 8.5 8.7 13.2 8.5

Progression Factor 1.03 113 1.00 1.00 1.00 1.00 1.00 093 091

Incremental Delay, d2 1.5 0.2 15.1 0.0 0.1 0.3 0.7 0.1 0.2

Delay (s) 58.1  60.0 724 527 528 8.8 9.4 12.4 7.9

Level of Service E E E D D A A B A

Approach Delay (s) 59.2 65.6 9.3 8.2

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 40 0 60 7 0 36 43 1204 2 2 1104 56

Future Volume (vph) 40 0 60 7 0 36 43 1204 2 2 1104 56

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

Total Lost time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 1.00  1.00 1.00 1.00 095 1.00 095

Frt 1.00 085 0.89 1.00  1.00 1.00 099

Flt Protected 095 1.00 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1600 1863 3725 1863 3698

Flt Permitted 083  1.00 0.93 022 1.00 019  1.00

Satd. Flow (perm) 1632 1667 1492 427 3725 372 3698

Peak-hour factor, PHF 077 077 077 079 079 079 09 090 090 09 095 09

Adj. Flow (vph) 52 0 78 9 0 46 48 1338 2 2 1162 59

RTOR Reduction (vph) 0 73 0 0 43 0 0 0 0 0 2 0

Lane Group Flow (vph) 52 5 0 0 12 0 48 1340 0 2 1219 0

Heavy Vehicles (%) 2% 2% 2% 10% 10%  10% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 8.3 8.3 8.3 1029 1029 1029 1029

Effective Green, g (s) 8.3 8.3 8.3 1029 1029 1029 1029

Actuated g/C Ratio 0.07  0.07 0.07 084 084 084 0.84

Clearance Time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 110 112 100 357 3116 311 3093

v/s Ratio Prot 0.00 c0.36 0.33

v/s Ratio Perm c0.03 0.01 0.11 0.01

v/c Ratio 047  0.05 0.12 013 043 001  0.39

Uniform Delay, d1 552 537 53.9 1.9 26 1.7 24

Progression Factor 1.00 1.00 1.00 012  0.10 1.00 1.00

Incremental Delay, d2 3.2 0.2 0.5 0.6 0.3 0.0 04

Delay (s) 584 538 54.5 0.8 0.6 1.7 2.8

Level of Service E D D A A A A

Approach Delay (s) 55.7 54.5 0.6 2.8

Approach LOS E D A A

Intersection Summary

HCM 2000 Control Delay 52 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 043

Actuated Cycle Length (s) 123.0 Sum of lost time (s) 11.8

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 576 417 349 0 1175 0 0 1409 479
Future Volume (vph) 0 0 0 576 417 349 0 1175 0 0 1409 479
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 0.91 1.00
Frt 1.00 100 085 1.00 1.00 085
Flt Protected 095 1.00 1.00 1.00 1.00  1.00
Satd. Flow (prot) 3614 1961 2933 5353 5353 1667
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 1961 2933 5353 5353 1667
Peak-hour factor, PHF 092 092 092 09 09 09 093 093 093 09 095 09
Adj. Flow (vph) 0 0 0 606 439 367 0 1263 0 0 1483 504
RTOR Reduction (vph) 0 0 0 0 0 32 0 0 0 0 0 75
Lane Group Flow (vph) 0 0 0 606 439 335 0 1263 0 0 1483 429
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 378 378 508 719 849 849
Effective Green, g (s) 378 378 5038 71.9 849 849
Actuated g/C Ratio 028 028 038 0.53 063 0.63
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1011 549 1103 2850 3366 1048
v/s Ratio Prot 017 c022 0.1 0.24 c0.28 0.26
v/s Ratio Perm
v/c Ratio 060 080 0.30 0.44 044 041
Uniform Delay, d1 420 451 296 19.3 129 125
Progression Factor 1.00 1.00 1.00 0.82 0.89 088
Incremental Delay, d2 1.0 8.0 0.2 04 04 1.0
Delay (s) 430 531 2938 16.2 1.8 120
Level of Service D D C B B B
Approach Delay (s) 0.0 42.7 16.2 11.8
Approach LOS A D B B
Intersection Summary
HCM 2000 Control Delay 224 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 285 359 0 1333 159 0

Future Volume (vph) 285 359 0 1333 159 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 095

Frt 095 0.85 1.00  1.00

Flt Protected 097  1.00 1.00  1.00

Satd. Flow (prot) 3490 1517 3725 3725

Flt Permitted 097  1.00 1.00  1.00

Satd. Flow (perm) 3490 1517 3725 3725

Peak-hour factor, PHF 094 094 08 08 094 094

Adj. Flow (vph) 303 382 0 1550 1698 0

RTOR Reduction (vph) 34 34 0 0 0 0

Lane Group Flow (vph) 433 184 0 1550 1698 0

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 23.1 23.1 999 999

Effective Green, g (s) 231 231 999 999

Actuated g/C Ratio 017 017 074 074

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.5 3.5 3.0 3.0

Lane Grp Cap (vph) 597 259 2756 2756

v/s Ratio Prot c0.12 012 042 c0.46

v/s Ratio Perm

v/c Ratio 073  0.71 056  0.62

Uniform Delay, d1 529 528 7.8 8.4

Progression Factor 1.00 1.00 026 065

Incremental Delay, d2 4.5 9.1 0.6 0.9

Delay (s) 575 619 2.7 6.4

Level of Service E E A A

Approach Delay (s) 58.9 2.7 6.4

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 135.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 838 19 7 1266 16 16

Future Volume (Veh/h) 838 19 7 1266 16 16

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 063 063

Hourly flow rate (vph) 952 22 8 1376 25 25

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 370 619

pX, platoon unblocked 0.92 0.80 0.92

vC, conflicting volume 974 1668 487

vC1, stage 1 conf vol 963

vC2, stage 2 conf vol 705

vCu, unblocked vol 804 906 276

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 99 93 96

cM capacity (veh/h) 753 357 665

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBf

Volume Total 635 339 8 688 688 50

Volume Left 0 0 8 0 0 25

Volume Right 0 22 0 0 0 25

cSH 1700 1700 753 1700 1700 465

Volume to Capacity 037 020 0.01 040 040 0.1

Queue Length 95th (ft) 0 0 1 0 0 9

Control Delay (s) 0.0 0.0 9.8 0.0 00 137

Lane LOS A B

Approach Delay (s) 0.0 0.1 13.7

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 43.2% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 873 3 15 1023 5 2

Future Volume (Veh/h) 873 3 15 1023 5 2

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 09 09 09 088 088

Hourly flow rate (vph) 919 3 16 1077 6 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.86 056  0.86

vC, conflicting volume 922 2030 461

vC1, stage 1 conf vol 920

vC2, stage 2 conf vol 1109

vCu, unblocked vol 579 1496 41

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 98 97 100

cM capacity (veh/h) 851 197 876

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 613 309 16 1077 8

Volume Left 0 0 16 0 6

Volume Right 0 3 0 0 2

cSH 1700 1700 851 1700 244

Volume to Capacity 036 018 002 063 003

Queue Length 95th (ft) 0 0 1 0 3

Control Delay (s) 0.0 0.0 9.3 00 202

Lane LOS A C

Approach Delay (s) 0.0 0.1 20.2

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 61.1% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 4 75 133 158 153 168 110 124 29 39 152 9

Future Volume (vph) 4 75 133 158 153 168 110 124 29 39 152 9

Peak Hour Factor 087 087 087 08 081 081 08 08 08 090 090 0.90

Hourly flow rate (vph) 5 86 153 195 189 207 128 144 34 43 169 10

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 5 239 195 396 128 178 43 179

Volume Left (vph) 5 0 195 0 128 0 43 0

Volume Right (vph) 0 153 0 207 0 34 0 10

Hadj (s) 053 -041 053 033 053 -010 053 -0.01

Departure Headway (s) 1.7 6.7 7.2 6.3 1.7 7.1 7.9 74

Degree Utilization, x 001 045 039 069 028 035 009 037

Capacity (veh/h) 440 510 436 552 442 430 427 462

Control Delay (s) 96 138 134 211 125 127 105 133

Approach Delay (s) 13.7 18.6 12.6 12.8

Approach LOS B C B B

Intersection Summary

Delay 154

Level of Service C

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 10/11/2018
S T N 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 111 24 21 29 43 115

Future Volume (vph) 111 24 21 29 43 115

Peak Hour Factor 095 09 086 08 092 092

Hourly flow rate (vph) 17 25 24 34 47 125

Direction, Lane # EB1 EB2 NB1 NB2 SB1

Volume Total (vph) 17 25 24 34 172

Volume Left (vph) 17 0 24 0 0

Volume Right (vph) 0 25 0 0 125

Hadj (s) 053 -0.67 057 007 -040

Departure Headway (s) 5.6 4.4 5.6 5.1 4.4

Degree Utilization, x 018 003 004 005 021

Capacity (veh/h) 616 781 616 675 790

Control Delay (s) 8.6 6.3 7.6 7.2 85

Approach Delay (s) 8.2 74 8.5

Approach LOS A A A

Intersection Summary

Delay 8.2

Level of Service A

Intersection Capacity Utilization 28.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
3005: Novi Road & Trans X Road

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations % ol S LI
Traffic Volume (veh/h) 23 14 1174 22 3 1151
Future Volume (Veh/h) 23 14 1174 22 3 1151
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 088 088 091 0.91 095 095
Hourly flow rate (vph) 26 16 1290 24 3 1212
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 35
Percent Blockage 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 708
pX, platoon unblocked 0.89
vC, conflicting volume 1914 658 1314
vC1, stage 1 conf vol 1302
vC2, stage 2 conf vol 612
vCu, unblocked vol 1775 658 1314
tC, single (s) 6.9 7.0 4.1
tC, 2 stage (s) 5.9
tF (s) 3.6 3.4 2.2
p0 queue free % 87 96 99
cM capacity (veh/h) 199 397 522
Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3
Volume Total 26 16 860 454 3 606 606
Volume Left 26 0 0 0 3 0 0
Volume Right 0 16 0 24 0 0 0
cSH 199 397 1700 1700 522 1700 1700
Volume to Capacity 013 004 051 027  0.01 036 0.36
Queue Length 95th (ft) 11 3 0 0 0 0 0
Control Delay (s) 258 144 0.0 00 119 0.0 0.0
Lane LOS D B B
Approach Delay (s) 215 0.0 0.0
Approach LOS C
Intersection Summary
Average Delay 04
Intersection Capacity Utilization 45.3% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

3006: Bond Street/Crescent Boulevard & Grand River Avenue 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Traffic Volume (vph) 16 786 22 16 1262 4 19 7 12 59 8 61

Future Volume (vph) 16 786 22 16 1262 4 19 7 12 59 8 61

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 095 1.00 095 1.00  1.00 1.00 1.00

Frt 1.00  1.00 1.00  1.00 1.00 091 1.00 087

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3711 1845 3688 1863 1779 1863 1700

Flt Permitted 0.16  1.00 0.31 1.00 0.57  1.00 0.74  1.00

Satd. Flow (perm) 307 3T 605 3688 1125 1779 1458 1700

Peak-hour factor, PHF 094 094 094 09 09 09 092 092 092 060 060 0.60

Adj. Flow (vph) 17 836 23 18 1402 4 21 8 13 98 13 102

RTOR Reduction (vph) 0 1 0 0 0 0 0 12 0 0 91 0

Lane Group Flow (vph) 17 858 0 18 1406 0 21 9 0 98 24 0

Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 2% 2% 2%

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 1029 100.7 1029 100.7 14.1 14.1 14.1 14.1

Effective Green, g (s) 102.9 100.7 1029 100.7 14.1 14.1 14.1 14.1

Actuated g/C Ratio 0.76  0.75 0.76  0.75 0.10  0.10 0.10  0.10

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 259 2768 481 2750 17 185 152 177

v/s Ratio Prot c0.00 0.23 0.00 c0.38 0.01 0.01

v/s Ratio Perm 0.05 0.03 0.02 c0.07

v/c Ratio 0.07  0.31 0.04  0.51 0.18  0.05 064 013

Uniform Delay, d1 9.7 5.7 5.4 7.0 552 544 58.0 549

Progression Factor 1.00 1.00 0.64 064 097 095 1.04 1.14

Incremental Delay, d2 0.1 0.3 0.0 0.2 0.7 0.1 9.0 0.3

Delay (s) 9.8 6.0 3.4 4.7 540 517 69.1  63.1

Level of Service A A A A D D E E

Approach Delay (s) 6.0 4.7 52.8 65.9

Approach LOS A A D E

Intersection Summary

HCM 2000 Control Delay 11.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) PM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3007: Bond Street & Flint Street 10/11/2018
A o N Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Traffic Volume (veh/h) 0 46 38 32 26 0

Future Volume (Veh/h) 0 46 38 32 26 0

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 0 50 41 35 28 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 550 1165

pX, platoon unblocked

vC, conflicting volume 76 108 58

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 76 108 58

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 100

cM capacity (veh/h) 1523 889 1007

Direction, Lane # EB1 WB1 SB1

Volume Total 50 76 28

Volume Left 0 0 28

Volume Right 0 35 0

cSH 1523 1700 889

Volume to Capacity 000 004 003

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 0.0 9.2

Lane LOS A

Approach Delay (s) 0.0 0.0 9.2

Approach LOS A

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 13.8% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3008: Site Dr & Bond Street 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 45 27 46 48 22 36

Future Volume (Veh/h) 45 27 46 48 22 36

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 49 29 50 52 24 39

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 750 965

pX, platoon unblocked

vC, conflicting volume 78 216 64

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 78 216 64

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 97 96

cM capacity (veh/h) 1520 747 1001

Direction, Lane # EB1 WB1 NB1

Volume Total 78 102 63

Volume Left 0 50 24

Volume Right 29 0 39

cSH 1700 1520 886

Volume to Capacity 005 003 007

Queue Length 95th (ft) 0 3 6

Control Delay (s) 0.0 3.8 94

Lane LOS A A

Approach Delay (s) 0.0 3.8 94

Approach LOS A

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 21.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3009: Commercial Dr & Bond Street 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 93 9 16 140 7 12

Future Volume (Veh/h) 93 9 16 140 7 12

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 101 10 17 152 8 13

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 200

pX, platoon unblocked 0.99

vC, conflicting volume 111 292 106

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 111 276 106

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 99 99

cM capacity (veh/h) 1479 696 948

Direction, Lane # EB1 WB1 NB1

Volume Total 111 169 21

Volume Left 0 17 8

Volume Right 10 0 13

cSH 1700 1479 833

Volume to Capacity 0.07  0.01 0.03

Queue Length 95th (ft) 0 1 2

Control Delay (s) 0.0 0.8 94

Lane LOS A A

Approach Delay (s) 0.0 0.8 94

Approach LOS A

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 24.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
3010: Novi Road & Crowe Dr

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations L +41» LI
Traffic Volume (veh/h) 19 9 1438 19 9 1471
Future Volume (Veh/h) 19 9 1438 19 9 1471
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 089 089 09 095
Hourly flow rate (vph) 21 10 1616 21 9 1548
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 587 395
pX, platoon unblocked 08  0.77 0.77
vC, conflicting volume 2418 549 1637
vC1, stage 1 conf vol 1626
vC2, stage 2 conf vol 792
vCu, unblocked vol 704 0 77
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 93 99 99
cM capacity (veh/h) 318 833 644
Direction, Lane # WB1 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 31 646 646 344 9 774 774
Volume Left 21 0 0 0 9 0 0
Volume Right 10 0 0 21 0 0 0
cSH 397 1700 1700 1700 644 1700 1700
Volume to Capacity 008 038 038 020 001 046 046
Queue Length 95th (ft) 6 0 0 0 1 0 0
Control Delay (s) 14.8 0.0 0.0 00 107 0.0 0.0
Lane LOS B B
Approach Delay (s) 14.8 0.0 0.1
Approach LOS B
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 48.6% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
Page 20



HCM Unsignalized Intersection Capacity Analysis

3011: Huntley Manor & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 ul % 4 % ul

Traffic Volume (veh/h) 799 57 15 1248 32 10

Future Volume (Veh/h) 799 57 15 1248 32 10

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 092 092

Hourly flow rate (vph) 841 60 16 1314 35 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1105

pX, platoon unblocked 0.45

vC, conflicting volume 901 2187 841

vC1, stage 1 conf vol 841

vC2, stage 2 conf vol 1346

vCu, unblocked vol 901 3021 841

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 54

tF (s) 2.2 3.5 3.3

p0 queue free % 98 71 97

cM capacity (veh/h) 754 121 365

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 841 60 16 1314 46

Volume Left 0 0 16 0 35

Volume Right 0 60 0 0 1

cSH 1700 1700 754 1700 159

Volume to Capacity 049 004 002 077 029

Queue Length 95th (ft) 0 0 2 0 28

Control Delay (s) 0.0 0.0 9.9 00 390

Lane LOS A E

Approach Delay (s) 0.0 0.1 39.0

Approach LOS E

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 72.4% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3012: BMW Dr & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 4 ul

Traffic Volume (veh/h) 786 23 0 1263 0 6

Future Volume (Veh/h) 786 23 0 1263 0 6

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 092 092

Hourly flow rate (vph) 827 24 0 1329 0 7

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 300

pX, platoon unblocked 0.45

vC, conflicting volume 851 2168 426

vC1, stage 1 conf vol 839

vC2, stage 2 conf vol 1329

vCu, unblocked vol 851 2994 426

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 99

cM capacity (veh/h) 783 112 577

Direction, Lane # EB1 EB2 WB1 NB1

Volume Total 551 300 1329 7

Volume Left 0 0 0 0

Volume Right 0 24 0 7

cSH 1700 1700 1700 577

Volume to Capacity 032 018 078 0.01

Queue Length 95th (ft) 0 0 0 1

Control Delay (s) 0.0 0.0 00 113

Lane LOS B

Approach Delay (s) 0.0 00 113

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 66.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
3013: Meadowbrook Road & BMW Dr

10/11/2018

S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul % 4 Ts
Traffic Volume (veh/h) 40 30 19 482 685 9
Future Volume (Veh/h) 40 30 19 482 685 9
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 089 089 083 083
Hourly flow rate (vph) 43 33 21 542 825 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 400
pX, platoon unblocked 0.74 0.74 0.74
vC, conflicting volume 1414 830 836
vC1, stage 1 conf vol 830
vC2, stage 2 conf vol 584
vCu, unblocked vol 1385 597 604
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 54
tF (s) 3.5 3.3 2.2
p0 queue free % 87 91 97
cM capacity (veh/h) 335 373 722
Direction, Lane # EB1 EB2 NB1 NB2 SB1
Volume Total 43 33 21 542 836
Volume Left 43 0 21 0 0
Volume Right 0 33 0 0 1
cSH 335 373 722 1700 1700
Volume to Capacity 013 009 003 032 049
Queue Length 95th (ft) 11 7 2 0 0
Control Delay (s) 173 156 101 0.0 0.0
Lane LOS C C B
Approach Delay (s) 16.6 04 0.0
Approach LOS C
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 44.8% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3014: Novi Road & Emerson Park 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S

Traffic Volume (veh/h) 17 9 15 1232 1141 30

Future Volume (Veh/h) 17 9 15 1232 1141 30

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 09 095

Hourly flow rate (vph) 18 10 17 1369 1201 32

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 285

pX, platoon unblocked 0.92 0.92 0.92

vC, conflicting volume 1936 616 1233

vC1, stage 1 conf vol 1217

vC2, stage 2 conf vol 718

vCu, unblocked vol 1840 403 1074

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 92 98 97

cM capacity (veh/h) 229 548 592

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 18 10 17 684 684 801 432

Volume Left 18 0 17 0 0 0 0

Volume Right 0 10 0 0 0 0 32

cSH 229 548 592 1700 1700 1700 1700

Volume to Capacity 008 002 003 040 040 047 025

Queue Length 95th (ft) 6 1 2 0 0 0 0

Control Delay (s) 20 M7 113 0.0 0.0 0.0 0.0

Lane LOS C B B

Approach Delay (s) 18.3 0.1 0.0

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 42.4% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM
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HCM Unsignalized Intersection Capacity Analysis

3021: Crescent Boulevard & Industrial Spur 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S

Traffic Volume (veh/h) 39 93 6 21 35 3

Future Volume (Veh/h) 39 93 6 21 35 3

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 060 060 060 0.60

Hourly flow rate (vph) 65 155 10 35 58 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 527 809

pX, platoon unblocked

vC, conflicting volume 98 32 63

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 32 63

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 85 99

cM capacity (veh/h) 885 1035 1538

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 65 155 10 18 18 39 24

Volume Left 65 0 10 0 0 0 0

Volume Right 0 155 0 0 0 0 5

cSH 885 1035 1538 1700 1700 1700 1700

Volume to Capacity 0.07 015 0.0 0.01 0.01 0.02 0.01

Queue Length 95th (ft) 6 13 0 0 0 0 0

Control Delay (s) 94 9.1 74 0.0 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 9.2 1.6 0.0

Approach LOS A

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 15.5% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM
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HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1175 443 0 1985
Future Volume (Veh/h) 0 0 1175 443 0 1985
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 093 093 09 09
Hourly flow rate (vph) 0 0 1263 476 0 2089
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 0.92 0.85 0.85
vC, conflicting volume 1959 632 1739
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 931 208 1514
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 245 677 371
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 632 632 476 696 696 696
Volume Left 0 0 0 0 0 0
Volume Right 0 0 476 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 037 037 028 041 0.41 0.41
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 59.3% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM
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HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

10/11/2018

Movement

t 4 <

NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR  NBL
0 0 0
0 0 0
Stop

0%
092 092 086

089 084 084
2638 849 2112

1760 428 1938
6.8 6.9 41

3.5 3.3 2.2
100 100 100
67 481 250
NB1 NB2 SB1

3 T v S o
1618 1596 389

1618 1596 389
Free Free

0% 0%
0.86 0.94 0.94
1881 1698 414

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

940 940 849

1700 1700 1700

055 055 0.50

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
849 414
0 0

0 414
1700 1700
0.50 0.24
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
66.0%
15

ICU Level of Service

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM
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HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1333 651 0 1955
Future Volume (Veh/h) 0 0 1333 651 0 1955
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 08 08 094 094
Hourly flow rate (vph) 0 0 1550 757 0 2080
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 08  0.75 0.75
vC, conflicting volume 2243 775 2307
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 656 45 2080
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 341 764 198
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 775 775 757 693 693 693
Volume Left 0 0 0 0 0 0
Volume Right 0 0 757 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 046 046 045 041 0.41 0.41
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 41.6% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) PM Peak

AECOM
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HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 252 296 105 113 304 177 153 564 103 154 545 289

Future Volume (vph) 252 296 105 113 304 177 153 564 103 154 545 289

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 1.00 095 1.00 095 1.00 095 1.00 095

Frt 1.00 096 1.00 0.94 1.00 098 1.00 095

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3579 1863 3520 1863 3640 1863 3532

Flt Permitted 022 1.00 029 1.00 0.17  1.00 027 1.00

Satd. Flow (perm) 438 3579 571 3520 342 3640 527 3532

Peak-hour factor, PHF 088 083 088 094 094 09 09 09 09 08 08 089

Adj. Flow (vph) 286 336 119 120 323 188 170 627 114 173 612 325

RTOR Reduction (vph) 0 34 0 0 80 0 0 13 0 0 59 0

Lane Group Flow (vph) 286 421 0 120 431 0 170 728 0 173 878 0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 330 179 336 182 49.7 431 49.7 431

Effective Green, g (s) 330 179 336 182 49.7 431 49.7 431

Actuated g/C Ratio 030 0.16 031 0417 046 040 046 040

Clearance Time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 330 587 358 587 248 1439 321 1396

v/s Ratio Prot c0.12 012 005 0.12 c0.04  0.20 003 0.25

v/s Ratio Perm c0.14 0.06 c0.27 0.21

v/c Ratio 087 0.72 034 0.73 069  0.51 054  0.63

Uniform Delay, d1 405 431 356  43.1 36.8 249 305 265

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.89 0.90

Incremental Delay, d2 20.5 4.2 0.6 4.7 7.6 1.3 1.7 2.1

Delay (s) 61.0 473 36.2 478 444 262 288  26.1

Level of Service E D D D D C C C

Approach Delay (s) 52.6 45.6 29.6 26.5

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 36.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 109.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 340 462 60 211 549 541 96 804 125 341 736 296

Future Volume (vph) 340 462 60 211 549 541 96 804 125 341 736 296

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

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

Frt 1.00 098 1.00 100 085 1.00 098 1.00 0.96

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3661 1863 3725 1667 1863 3650 1863 3565

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1863 3661 1863 3725 1667 1863 3650 1863 3565

Peak-hour factor, PHF 078 078 078 093 093 093 089 089 089 09 090 0.90

Adj. Flow (vph) 436 592 77 227 590 582 108 903 140 379 818 329

RTOR Reduction (vph) 0 8 0 0 0 0 0 10 0 0 32 0

Lane Group Flow (vph) 436 661 0 227 590 582 108 1033 0 379 1115 0

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 330 370 170 210 409 116 339 199 422

Effective Green, g (s) 33.0 370 170 21.0 409 116 339 19.9 422

Actuated g/C Ratio 025 0.28 013 016 031 009 0.26 015 0.32

Clearance Time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 465 1026 239 592 516 163 937 280 1139

v/s Ratio Prot c0.23  0.18 012 016 ¢0.17 006 c0.28 c0.20 0.31

v/s Ratio Perm 0.18

v/c Ratio 094  0.64 095 100 113 066 1.10 135 098

Uniform Delay, d1 485 417 571 555 455 583 490 56.0 445

Progression Factor 0.91 0.91 112 099 083 120 084 0.83 0.70

Incremental Delay, d2 25.8 3.0 401 335 773 90 60.6 177.1 19.0

Delay (s) 699 408 1039 884 1150 791 1020 2235 5041

Level of Service E D F F F E F F D

Approach Delay (s) 52.3 102.0 99.8 93.1

Approach LOS D F F F

Intersection Summary

HCM 2000 Control Delay 88.3 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.10

Actuated Cycle Length (s) 132.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 95.3% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 53 788 60 29 836 174 96 38 56 177 36 63
Future Volume (vph) 53 788 60 29 836 174 96 38 56 177 36 63
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 100 1.00 100 100 1.00 100 1.00 1.00
Frpb, ped/bikes 1.00  1.00 100 100 100 100 100 098 100 1.00 1.00
Flpb, ped/bikes 1.00  1.00 100 100 1.00 100 100 100 100 1.00 1.00
Frt 1.00  0.99 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 095 100 100 09 100 1.00
Satd. Flow (prot) 1863 3680 1862 1961 1667 1863 1961 1635 1854 1961 1667
Flt Permitted 0.14  1.00 027 100 100 073 100 100 073 100 1.00
Satd. Flow (perm) 267 3680 537 1961 1667 1428 1961 1635 1423 1961 1667
Peak-hour factor, PHF 095 09 09 091 091 091 08 088 088 081 081 0.81
Adj. Flow (vph) 56 829 63 32 919 191 109 43 64 219 44 78
RTOR Reduction (vph) 0 3 0 0 0 75 0 0 60 0 0 74
Lane Group Flow (vph) 56 889 0 32 919 116 109 43 4 219 44 4
Confl. Peds. (#/hr) 1 1 4 4
Turn Type pm+pt NA pm+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 B 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 88.5 825 83.7 801 801 221 7.8 78 209 7.2 7.2
Effective Green, g (s) 885 825 83.7 801 801 221 78 78 209 7.2 7.2
Actuated g/C Ratio 067  0.62 063 061 061 017 006 006 016 0.05 0.05
Clearance Time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 251 2300 376 1189 1011 286 115 96 270 106 90
v/s Ratio Prot c0.01 024 0.00 c0.47 0.04 0.02 c0.08  0.02
v/s Ratio Perm 0.14 0.05 0.07  0.02 0.00 c0.04 0.00
v/c Ratio 022 039 009 077 011 038 037 004 081 042 0.05
Uniform Delay, d1 347 122 142 192 110 491 598 586 524 604 591
Progression Factor 139 1.09 044 054 010 100 1.00 100 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.1 34 0.2 0.9 20 02 167 26 0.2
Delay (s) 486 135 64 137 13 499 618 587 691 63.0 594
Level of Service D B A B A D E E E E E
Approach Delay (s) 15.6 1.4 54.9 66.1
Approach LOS B B D E
Intersection Summary
HCM 2000 Control Delay 23.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 132.0 Sum of lost time (s) 244
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 L ol o 1 T bk T e i b i
Traffic Volume (vph) 118 126 778 679 153 41 715 876 513 24 1158 78
Future Volume (vph) 118 126 778 679 153 41 715 876 513 24 1158 78
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 100 088 097 1.00 097  0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 100 100 1.00 100 1.00 100 100 1.00 100 100 0.99
Flpb, ped/bikes 1.00 100 1.00 1.00 1.00 1.00 100 1.00 100 100 1.00
Frt 100 100 085 1.00 097 100 100 085 100 100 085
Flt Protected 095 1.00 100 09 1.00 095 1.00 100 09 100 1.00
Satd. Flow (prot) 1863 1961 2933 3614 1889 3614 5353 1667 1863 5353 1642
Flt Permitted 095 1.00 100 09 1.00 095 100 100 09 100 1.00
Satd. Flow (perm) 1863 1961 2933 3614 1889 3614 5353 1667 1863 5353 1642
Peak-hour factor, PHF 094 094 094 091 091 091 09 095 095 095 095 095
Adj. Flow (vph) 126 134 828 746 168 45 753 922 540 25 1219 82
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 281 0 0 61
Lane Group Flow (vph) 126 134 828 746 213 0 753 922 259 25 1219 21
Confl. Peds. (#/hr) 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2%
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 120 120 511 280 280 331 632 632 40 341 3441
Effective Green, g (s) 120 120 511 280 280 331 632 632 40 341 3441
Actuated g/C Ratio 009 009 039 021 021 025 048 048 003 026 026
Clearance Time (s) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 169 178 1135 766 400 906 2562 798 56 1382 424
v/s Ratio Prot 007 007 c028 c021 0.1 c0.21 017 0.01 c0.23
v/s Ratio Perm 0.16 0.01
vi/c Ratio 075 075 073 097 053 083 036 032 045 083 0.05
Uniform Delay, d1 585 586 345 516 46.2 468 217 212 629 470 368
Progression Factor 1.00 100 1.00 100 1.00 082 072 047 100 100 1.00
Incremental Delay, d2 16.3 164 24 2641 1.5 4.1 0.2 0.7 5.6 8.4 0.2
Delay (s) 748 749 369 777 4717 424 158 106 685 554 370
Level of Service E E D E D D B B E E D
Approach Delay (s) 46.0 71.1 23.6 54.5
Approach LOS D E C D
Intersection Summary
HCM 2000 Control Delay 434 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 132.0 Sum of lost time (s) 248
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 97 537 199 54 674 102 271 203 44 88 231 101
Future Volume (vph) 97 537 199 54 674 102 271 203 44 88 231 101
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frpb, ped/bikes 100 100 100 100 100 098 100 100 100 100 100 1.00
Flpb, ped/bikes 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 095 100 100 095 100 1.00
Satd. Flow (prot) 1863 1961 1667 1863 1961 1630 1863 1961 1667 1863 1961 1667
FlIt Permitted 015 100 100 028 100 100 024 100 100 046 100 1.00
Satd. Flow (perm) 291 1961 1667 547 1961 1630 464 1961 1667 910 1961 1667
Peak-hour factor, PHF 091 091 091 091 091 091 09 094 094 08 08 088
Adj. Flow (vph) 107 590 219 59 741 112 288 216 47 100 262 115
RTOR Reduction (vph) 0 0 87 0 0 48 0 0 36 0 0 90
Lane Group Flow (vph) 107 590 132 59 741 64 288 216 11 100 263 25
Confl. Peds. (#/hr) 2 2
Turn Type pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 1 6 3 B 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 723 668 798 701 657 760 385 255 299 331 228 283
Effective Green, g (s) 723 668 798 701 657 760 385 255 299 331 228 283
Actuated g/C Ratio 055 051 060 053 050 058 029 019 023 025 017 0.21
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0
Lane Grp Cap (vph) 224 992 1007 334 976 938 273 378 377 302 338 357
v/s Ratio Prot c0.02 030 001 001 c038 001 c010 011 0.00 0.03 013 0.00
v/s Ratio Perm 0.24 007 0.09 0.03 ¢c0.20 001 0.06 0.01
v/c Ratio 048 059 013 018 076 007 105 057 003 033 078 007
Uniform Delay, d1 217 230 112 174 268 124 428 483 397 393 522 413
Progression Factor 075 091 302 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 15 24 0.1 0.3 55 00 697 22 0.0 06 111 0.1
Delay (s) 179 234 339 176 323 124 1125 505 398 399 632 414
Level of Service B C C B C B F D D D E D
Approach Delay (s) 253 28.9 82.0 53.1
Approach LOS C C F D
Intersection Summary
HCM 2000 Control Delay 42.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 132.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4t i"r 4 N M i"r
Traffic Volume (vph) 156 28 59 75 9 603 40 1624 89 637 1346 155
Future Volume (vph) 156 28 59 75 9 603 40 1624 89 637 1346 155
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091  0.91 1.00 1.00 088 1.00 0.91 097 095 1.00
Frt 1.00 100 085 1.00 085 100 0.99 1.00 100 085
Flt Protected 095 09  1.00 096 1.00 09 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3442 1667 1877 2933 1863 5311 3614 3725 1667
Flt Permitted 095 09  1.00 096 1.00 09 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3442 1667 1877 2933 1863 5311 3614 3725 1667
Peak-hour factor, PHF 083 083 083 094 094 09 09 09 09 09 095 095
Adj. Flow (vph) 188 34 7 80 10 641 42 1709 94 671 1417 163
RTOR Reduction (vph) 0 0 62 0 0 86 0 4 0 0 0 54
Lane Group Flow (vph) 94 128 9 0 90 555 42 1799 0 671 1417 109
Turn Type Split NA pm+tov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 5 4 4 1 5 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 9.0 9.0 159 124 452 6.9 530 328 789 879
Effective Green, g (s) 9.0 9.0 159 124 452 6.9 53.0 328 789 879
Actuated g/C Ratio 007 007 0412 009 034 005 040 025 060 0.67
Clearance Time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.5 3.0 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 115 234 200 176 1146 97 2132 898 2226 1110
v/s Ratio Prot c0.06  0.04 0.00 005 ¢012 0.02 c0.34 c0.19 038  0.01
v/s Ratio Perm 0.00 0.07 0.06
v/c Ratio 082 055 0.04 051 048 043 084 075 064 0.0
Uniform Delay, d1 60.7 595 513 569 342 607 358 458 172 7.9
Progression Factor 1.00 1.00 1.00 1.00 100 090 1.09 098 089 125
Incremental Delay, d2 344 2.6 0.1 3.3 04 0.3 04 1.9 0.7 0.0
Delay (s) 9.1 622 514 60.2 346 549 394 465 161 9.9
Level of Service F E D E C D D D B A
Approach Delay (s) 70.1 37.7 39.7 24.7
Approach LOS E D D C
Intersection Summary
HCM 2000 Control Delay 34.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 132.0 Sum of lost time (s) 248
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak
AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Bond Street/Main Street 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b 4 ul LI 5 LI 5

Traffic Volume (vph) 84 3 62 57 5 50 67 1024 102 76 907 59

Future Volume (vph) 84 3 62 57 5 50 67 1024 102 76 907 59

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Frpb, ped/bikes 1.00  1.00 1.00 100 099 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00  1.00 1.00 100 100 1.00 1.00 1.00 1.00

Frt 1.00 086 1.00 100 085 1.00 0.99 1.00 099

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1859 1680 1863 1961 1643 1863 3675 1863 3691

Flt Permitted 0.75  1.00 070 1.00 1.00 025 1.00 019 1.00

Satd. Flow (perm) 1474 1680 1372 1961 1643 491 3675 377 3691

Peak-hour factor, PHF 074 074 074 072 072 072 093 093 093 09 095 09

Adj. Flow (vph) 114 4 84 79 7 69 72 1101 110 80 955 62

RTOR Reduction (vph) 0 74 0 0 0 61 0 4 0 0 2 0

Lane Group Flow (vph) 114 14 0 79 7 8 72 1207 0 80 1015 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm NA Perm NA  Perm pm+pt NA pm+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 155 155 155 155 1565 962 916 1008  93.9

Effective Green, g (s) 155 155 155 1565 155 962 916 1008 939

Actuated g/C Ratio 012  0.12 012 012 012 073 0.69 0.76  0.71

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 173 197 161 230 192 405 2550 365 2625

v/s Ratio Prot 0.01 0.00 0.01 ¢0.33 c0.01  0.27

v/s Ratio Perm c0.08 0.06 0.00 012 0.16

v/c Ratio 066  0.07 049 003 004 018 047 022 0.39

Uniform Delay, d1 55.7 518 546 516 517 9.2 9.2 10.3 7.6

Progression Factor 1.01 0.98 1.00 1.00 1.00 1.00 1.00 0.09 0.16

Incremental Delay, d2 8.7 0.2 2.3 0.1 0.1 0.2 0.6 0.1 0.1

Delay (s) 648 512 569 516 518 9.4 9.8 1.0 14

Level of Service E D E D D A A A A

Approach Delay (s) 58.9 54.4 9.8 1.3

Approach LOS E D A A

Intersection Summary

HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 132.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 44 0 65 0 0 1 62 1120 1 7 974 55

Future Volume (vph) 44 0 65 0 0 1 62 1120 1 7 974 55

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

Total Lost time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 1.00  1.00 1.00 1.00 095 1.00 095

Frpb, ped/bikes 1.00  1.00 1.00 1.00  1.00 1.00  1.00

Flpb, ped/bikes 1.00  1.00 1.00 1.00  1.00 1.00 1.00

Frt 1.00 085 0.86 1.00  1.00 1.00 099

Flt Protected 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1696 1863 3725 1862 3696

Flt Permitted 0.76  1.00 1.00 025 1.00 022 1.00

Satd. Flow (perm) 1483 1667 1696 498 3725 432 3696

Peak-hour factor, PHF 090 09 09 060 060 060 093 093 093 09 095 095

Adj. Flow (vph) 49 0 72 0 0 2 67 1204 1 7 1025 58

RTOR Reduction (vph) 0 67 0 0 2 0 0 0 0 0 3 0

Lane Group Flow (vph) 49 5 0 0 0 0 67 1205 0 7 1080 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm NA NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 7.9 7.9 7.9 89.3 893 89.3 893

Effective Green, g (s) 7.9 7.9 7.9 89.3 893 89.3 893

Actuated g/C Ratio 0.07  0.07 0.07 082 0.82 082 0.82

Clearance Time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 107 120 122 407 3051 353 3028

v/s Ratio Prot 0.00 0.00 c0.32 0.29

v/s Ratio Perm c0.03 0.13 0.02

v/c Ratio 046  0.04 0.00 0.16  0.39 002 0.36

Uniform Delay, d1 485 470 46.9 2.1 26 1.8 25

Progression Factor 1.00 1.00 1.00 040 034 1.00 1.00

Incremental Delay, d2 3.1 0.1 0.0 0.8 0.3 0.1 0.3

Delay (s) 516 472 46.9 1.6 1.2 1.9 2.8

Level of Service D D D A A A A

Approach Delay (s) 49.0 46.9 1.2 2.8

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 43 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 109.0 Sum of lost time (s) 11.8

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 718 179 1035 0 1602 0 0 1928 491
Future Volume (vph) 0 0 0 718 179 1035 0 1602 0 0 1928 491
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 0.91 1.00
Frt 1.00 100 085 1.00 1.00 085
Flt Protected 095 1.00 1.00 1.00 1.00  1.00
Satd. Flow (prot) 3614 1961 2933 5353 5353 1667
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 1961 2933 5353 5353 1667
Peak-hour factor, PHF 092 092 092 08 08 08 09 09 09 091 091 091
Adj. Flow (vph) 0 0 0 816 203 1176 0 1686 0 0 2119 540
RTOR Reduction (vph) 0 0 0 0 0 16 0 0 0 0 0 138
Lane Group Flow (vph) 0 0 0 816 203 1160 0 1686 0 0 2119 402
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 340 340 560 63.7 85.7 857
Effective Green, g (s) 340 340 56.0 63.7 85.7 857
Actuated g/C Ratio 026 026 042 0.48 065 0.65
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 930 505 1244 2583 3475 1082
v/s Ratio Prot 023 010 c0.40 c0.31 040 0.24
v/s Ratio Perm
v/c Ratio 088 040 093 0.65 061  0.37
Uniform Delay, d1 470 406  36.2 25.8 134 107
Progression Factor 1.00 1.00 1.00 0.90 0.94 1.31
Incremental Delay, d2 94 05 126 0.9 04 0.5
Delay (s) 56.4 411 488 24.2 130 145
Level of Service E D D C B B
Approach Delay (s) 0.0 50.9 24.2 13.3
Approach LOS A D C B
Intersection Summary
HCM 2000 Control Delay 28.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 132.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 480 425 0 1650 2027 0

Future Volume (vph) 480 425 0 1650 2027 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 095

Frt 097 0.85 1.00  1.00

Flt Protected 096  1.00 1.00  1.00

Satd. Flow (prot) 3538 1517 3725 3725

Flt Permitted 096  1.00 1.00  1.00

Satd. Flow (perm) 3538 1517 3725 3725

Peak-hour factor, PHF 095 095 094 094 094 094

Adj. Flow (vph) 505 447 0 1755 2156 0

RTOR Reduction (vph) 7 7 0 0 0 0

Lane Group Flow (vph) 646 292 0 1755 2156 0

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 323 323 87.7 877

Effective Green, g (s) 323 323 87.7 8717

Actuated g/C Ratio 024 024 066  0.66

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.5 3.5 3.0 3.0

Lane Grp Cap (vph) 865 371 2474 2474

v/s Ratio Prot 0.18 ¢0.19 047 ¢0.58

v/s Ratio Perm

v/c Ratio 075 0.79 071 0.87

Uniform Delay, d1 461  46.6 14.1 17.7

Progression Factor 1.00 1.00 048  0.99

Incremental Delay, d2 3.7 109 1.2 34

Delay (s) 49.7 575 80 208

Level of Service D E A C

Approach Delay (s) 52.2 80 208

Approach LOS D A C

Intersection Summary

HCM 2000 Control Delay 224 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 132.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 80.5% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 948 12 15 932 17 7

Future Volume (Veh/h) 948 12 15 932 17 7

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 087 087 082 0.2

Hourly flow rate (vph) 1042 13 17 1071 21 9

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 370 619

pX, platoon unblocked 0.90 089 090

vC, conflicting volume 1055 1618 528

vC1, stage 1 conf vol 1048

vC2, stage 2 conf vol 570

vCu, unblocked vol 846 967 262

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 98 94 99

cM capacity (veh/h) 710 333 665

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBf

Volume Total 695 360 17 536 536 30

Volume Left 0 0 17 0 0 21

Volume Right 0 13 0 0 0 9

cSH 1700 1700 710 1700 1700 392

Volume to Capacity 0.41 0.21 002 032 032 0.08

Queue Length 95th (ft) 0 0 2 0 0 6

Control Delay (s) 0.0 00 102 0.0 00 150

Lane LOS B B

Approach Delay (s) 0.0 0.2 15.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 35.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 879 3 1 1137 2 3

Future Volume (Veh/h) 879 3 1 1137 2 3

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 095 09 09 09 063 063

Hourly flow rate (vph) 925 3 1 1197 3 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.88 0.61 0.88

vC, conflicting volume 928 2126 464

vC1, stage 1 conf vol 926

vC2, stage 2 conf vol 1199

vCu, unblocked vol 639 1771 110

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 100 98 99

cM capacity (veh/h) 826 168 809

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 617 31 1 1197 8

Volume Left 0 0 1 0 3

Volume Right 0 3 0 0 5

cSH 1700 1700 826 1700 333

Volume to Capacity 03 018 000 070 0.02

Queue Length 95th (ft) 0 0 0 0 2

Control Delay (s) 0.0 0.0 94 00 164

Lane LOS A C

Approach Delay (s) 0.0 0.0 16.1

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 66.8% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 9 96 189 31 88 37 161 82 25 39 93 24

Future Volume (vph) 9 96 189 31 88 37 161 82 25 39 93 24

Peak Hour Factor 095 09 095 09 09 09 08 08 08 067 067 0.67

Hourly flow rate (vph) 9 101 199 33 93 39 187 95 29 58 139 36

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 9 300 33 132 187 124 58 175

Volume Left (vph) 9 0 33 0 187 0 58 0

Volume Right (vph) 0 199 0 39 0 29 0 36

Hadj (s) 053 -043 053 -017 053 -013 053 -0.11

Departure Headway (s) 6.8 5.9 7.0 6.3 6.8 6.1 6.9 6.2

Degree Utilization, x 002 049 006 023 035 021 011 030

Capacity (veh/h) 495 585 475 529 508 557 489 543

Control Delay (s) 87 131 93 100 122 9.5 95 107

Approach Delay (s) 13.0 9.9 11.1 10.4

Approach LOS B A B B

Intersection Summary

Delay 11.3

Level of Service B

Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 10/11/2018
S T N 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 144 38 24 27 23 83

Future Volume (vph) 144 38 24 27 23 83

Peak Hour Factor ov7 077 082 08 077 077

Hourly flow rate (vph) 187 49 29 33 30 108

Direction, Lane # EB1 EB2 NB1 NB2 SB1

Volume Total (vph) 187 49 29 33 138

Volume Left (vph) 187 0 29 0 0

Volume Right (vph) 0 49 0 0 108

Hadj (s) 053 -067 053 003 -044

Departure Headway (s) 55 4.3 5.8 5.3 4.6

Degree Utilization, x 029 006 005 0.05 018

Capacity (veh/h) 626 797 589 641 744

Control Delay (s) 95 6.4 7.9 74 8.6

Approach Delay (s) 8.9 7.6 8.6

Approach LOS A A A

Intersection Summary

Delay 8.6

Level of Service A

Intersection Capacity Utilization 22.2% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
3005: Novi Road & Trans X Road

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations % ol S LI
Traffic Volume (veh/h) 18 1 1186 15 2 1012
Future Volume (Veh/h) 18 1 1186 15 2 1012
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 060 060 091 0.91 095 095
Hourly flow rate (vph) 30 2 1303 16 2 1065
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 35
Percent Blockage 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 708
pX, platoon unblocked 0.89
vC, conflicting volume 1848 660 1320
vC1, stage 1 conf vol 1312
vC2, stage 2 conf vol 536
vCu, unblocked vol 1712 660 1320
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 205 405 519
Direction, Lane # WB1 WB2 NB1 NB2 SB1 SB2 SB3
Volume Total 30 2 869 450 2 532 532
Volume Left 30 0 0 0 2 0 0
Volume Right 0 2 0 16 0 0 0
cSH 205 405 1700 1700 519 1700 1700
Volume to Capacity 015 000 051 026 000 0.31 0.31
Queue Length 95th (ft) 13 0 0 0 0 0 0
Control Delay (s) 256 139 0.0 00 120 0.0 0.0
Lane LOS D B B
Approach Delay (s) 24.8 0.0 0.0
Approach LOS C
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 45.1% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

3006: Bond Street/Crescent Boulevard & Grand River Avenue 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Traffic Volume (vph) 20 932 18 12 933 4 16 11 12 16 1 49

Future Volume (vph) 20 932 18 12 933 4 16 1 12 16 1 49

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 095 1.00 095 1.00  1.00 1.00 1.00

Frt 1.00  1.00 1.00  1.00 1.00 0.92 1.00 0.88

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3715 1863 3723 1863 1808 1863 1720

Flt Permitted 025 1.00 022 1.00 059  1.00 0.74  1.00

Satd. Flow (perm) 500 3715 438 3723 1159 1808 1453 1720

Peak-hour factor, PHF 082 08 082 09 09 09 092 092 092 060 060 0.60

Adj. Flow (vph) 24 1137 22 13 1037 4 17 12 13 27 18 82

RTOR Reduction (vph) 0 1 0 0 0 0 0 12 0 0 77 0

Lane Group Flow (vph) 24 1158 0 13 1041 0 17 13 0 27 23 0

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 107.7 103.2 103.1  100.9 8.6 8.6 8.6 8.6

Effective Green, g (s) 107.7 103.2 103.1  100.9 8.6 8.6 8.6 8.6

Actuated g/C Ratio 082 0.78 0.78 0.76 0.07  0.07 0.07  0.07

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 454 2904 365 2845 75 117 94 112

v/s Ratio Prot c0.00 ¢0.31 0.00 0.28 0.01 0.01

v/s Ratio Perm 0.04 0.03 0.01 c0.02

v/c Ratio 005 040 0.04 037 023 0.1 029 0.21

Uniform Delay, d1 4.0 4.6 5.5 5.1 585  58.1 588  58.5

Progression Factor 1.00 1.00 1.03 0.72 1.09 114 094 0.86

Incremental Delay, d2 0.0 04 0.0 0.2 1.5 04 1.7 0.9

Delay (s) 41 5.0 5.7 3.8 654  66.8 570 513

Level of Service A A A A E E E D

Approach Delay (s) 5.0 3.8 66.3 52.5

Approach LOS A A E D

Intersection Summary

HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 132.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3007: Bond Street & Flint Street 10/11/2018
A o N Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Traffic Volume (veh/h) 0 41 39 24 27 0

Future Volume (Veh/h) 0 41 39 24 27 0

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 0 45 42 26 29 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 550 1165

pX, platoon unblocked

vC, conflicting volume 68 100 55

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 68 100 55

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 100

cM capacity (veh/h) 1533 899 1012

Direction, Lane # EB1 WB1 SB1

Volume Total 45 68 29

Volume Left 0 0 29

Volume Right 0 26 0

cSH 1533 1700 899

Volume to Capacity 000 004 003

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 0.0 9.1

Lane LOS A

Approach Delay (s) 0.0 0.0 9.1

Approach LOS A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 13.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3008: Site Dr & Bond Street 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 43 25 41 38 25 40

Future Volume (Veh/h) 43 25 41 38 25 40

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 47 27 45 41 27 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 750 965

pX, platoon unblocked

vC, conflicting volume 74 192 60

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 74 192 60

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 97 96

cM capacity (veh/h) 1526 774 1005

Direction, Lane # EB1 WB1 NB1

Volume Total 74 86 70

Volume Left 0 45 27

Volume Right 27 0 43

cSH 1700 1526 901

Volume to Capacity 004 003 008

Queue Length 95th (ft) 0 2 6

Control Delay (s) 0.0 4.0 9.3

Lane LOS A A

Approach Delay (s) 0.0 4.0 9.3

Approach LOS A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 21.0% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3009: Commercial Dr & Bond Street 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 135 9 14 17 9 14

Future Volume (Veh/h) 135 9 14 117 9 14

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 09 092 092

Hourly flow rate (vph) 147 10 15 127 10 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 200

pX, platoon unblocked 1.00

vC, conflicting volume 157 309 152

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 157 308 152

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 99 98

cM capacity (veh/h) 1423 676 894

Direction, Lane # EB1 WB1 NB1

Volume Total 157 142 25

Volume Left 0 15 10

Volume Right 10 0 15

cSH 1700 1423 792

Volume to Capacity 0.09  0.01 0.03

Queue Length 95th (ft) 0 1 2

Control Delay (s) 0.0 0.9 9.7

Lane LOS A A

Approach Delay (s) 0.0 0.9 9.7

Approach LOS A

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 27.0% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
3010: Novi Road & Crowe Dr

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations L +41» LI
Traffic Volume (veh/h) 15 12 1741 16 13 1467
Future Volume (Veh/h) 15 12 1741 16 13 1467
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 09 09 09 095
Hourly flow rate (vph) 16 13 1833 17 14 1544
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 587 395
pX, platoon unblocked 085 0.79 0.79
vC, conflicting volume 2642 620 1850
vC1, stage 1 conf vol 1842
vC2, stage 2 conf vol 800
vCu, unblocked vol 1074 0 1130
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 92 98 97
cM capacity (veh/h) 210 853 483
Direction, Lane # WB1 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 29 733 733 384 14 772 772
Volume Left 16 0 0 0 14 0 0
Volume Right 13 0 0 17 0 0 0
cSH 317 1700 1700 1700 483 1700 1700
Volume to Capacity 009 043 043 023 0.03 045 045
Queue Length 95th (ft) 7 0 0 0 2 0 0
Control Delay (s) 17.5 0.0 0.0 00 127 0.0 0.0
Lane LOS C B
Approach Delay (s) 17.5 0.0 0.1
Approach LOS C
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 48.5% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3011: Huntley Manor & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 ul % 4 % ul

Traffic Volume (veh/h) 875 77 20 1026 77 20

Future Volume (Veh/h) 875 77 20 1026 77 20

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 092 092

Hourly flow rate (vph) 962 85 22 127 84 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1105

pX, platoon unblocked 0.52

vC, conflicting volume 1047 2133 962

vC1, stage 1 conf vol 962

vC2, stage 2 conf vol 1171

vCu, unblocked vol 1047 2712 962

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 54

tF (s) 2.2 3.5 3.3

p0 queue free % 97 51 93

cM capacity (veh/h) 665 171 310

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 962 85 22 1127 106

Volume Left 0 0 22 0 84

Volume Right 0 85 0 0 22

cSH 1700 1700 665 1700 216

Volume to Capacity 057 005 003 066 049

Queue Length 95th (ft) 0 0 3 0 61

Control Delay (s) 0.0 00 106 00 390

Lane LOS B E

Approach Delay (s) 0.0 0.2 39.0

Approach LOS E

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 62.0% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3012: BMW Dr & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 4 ul

Traffic Volume (veh/h) 828 67 0 1046 0 5

Future Volume (Veh/h) 828 67 0 1046 0 5

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 092 092

Hourly flow rate (vph) 910 74 0 1149 0 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 300

pX, platoon unblocked 0.54

vC, conflicting volume 984 2096 492

vC1, stage 1 conf vol 947

vC2, stage 2 conf vol 1149

vCu, unblocked vol 984 2609 492

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 99

cM capacity (veh/h) 698 165 522

Direction, Lane # EB1 EB2 WB1 NB1

Volume Total 607 377 1149 5

Volume Left 0 0 0 0

Volume Right 0 74 0 5

cSH 1700 1700 1700 522

Volume to Capacity 036 022 068 0.0

Queue Length 95th (ft) 0 0 0 1

Control Delay (s) 0.0 0.0 00 120

Lane LOS B

Approach Delay (s) 0.0 00 120

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 55.6% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
Page 22



HCM Unsignalized Intersection Capacity Analysis
3013: Meadowbrook Road & BMW Dr

10/11/2018

S T N R 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul % 4 Ts
Traffic Volume (veh/h) 79 34 34 439 467 17
Future Volume (Veh/h) 79 34 34 439 467 17
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 094 094 088 088
Hourly flow rate (vph) 86 37 36 467 531 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL

Median storage veh) 2 2
Upstream signal (ft) 400
pX, platoon unblocked 087 087 0.87

vC, conflicting volume 1080 540 550

vC1, stage 1 conf vol 540

vC2, stage 2 conf vol 539

vCu, unblocked vol 1014 391 402

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 54

tF (s) 3.5 3.3 2.2

p0 queue free % 81 93 96

cM capacity (veh/h) 447 569 1001

Direction, Lane # EB1 EB2 NB1 NB2 SB1
Volume Total 86 37 36 467 550
Volume Left 86 0 36 0 0
Volume Right 0 37 0 0 19
cSH 447 569 1001 1700 1700
Volume to Capacity 019 007 004 027 032
Queue Length 95th (ft) 18 5 3 0 0
Control Delay (s) 150 118 8.7 0.0 0.0
Lane LOS B B A

Approach Delay (s) 14.0 0.6 0.0
Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 37.7% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3014: Novi Road & Emerson Park 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S

Traffic Volume (veh/h) 38 12 12 1145 1001 38

Future Volume (Veh/h) 38 12 12 1145 1001 38

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 093 093 09 09

Hourly flow rate (vph) 41 13 13 1231 1054 40

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 285

pX, platoon unblocked 0.92 0.92 0.92

vC, conflicting volume 1716 547 1094

vC1, stage 1 conf vol 1074

vC2, stage 2 conf vol 642

vCu, unblocked vol 1610 346 938

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 85 98 98

cM capacity (veh/h) 273 601 671

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 41 13 13 616 616 703 391

Volume Left 41 0 13 0 0 0 0

Volume Right 0 13 0 0 0 0 40

cSH 273 601 671 1700 1700 1700 1700

Volume to Capacity 015 002 002 036 036 041 0.23

Queue Length 95th (ft) 13 2 1 0 0 0 0

Control Delay (s) 205 111 10.5 0.0 0.0 0.0 0.0

Lane LOS C B B

Approach Delay (s) 18.3 0.1 0.0

Approach LOS C

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 40.1% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3021: Crescent Boulevard & Industrial Spur 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S

Traffic Volume (veh/h) 11 32 5 30 44 3

Future Volume (Veh/h) 11 32 5 30 44 3

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 060 060 060 060 060 0.60

Hourly flow rate (vph) 18 53 8 50 73 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 527 809

pX, platoon unblocked

vC, conflicting volume 116 39 78

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 116 39 78

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 95 99

cM capacity (veh/h) 863 1024 1518

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 18 53 8 25 25 49 29

Volume Left 18 0 8 0 0 0 0

Volume Right 0 53 0 0 0 0 5

cSH 863 1024 1518 1700 1700 1700 1700

Volume to Capacity 0.02 005 0.01 0.01 0.01 0.03 0.02

Queue Length 95th (ft) 2 4 0 0 0 0 0

Control Delay (s) 9.3 8.7 74 0.0 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 8.8 1.0 0.0

Approach LOS A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 13.9% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
Page 25



HCM Unsignalized Intersection Capacity Analysis
9006: Novi Road & 1-96 WB Loop On-Ramp

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1602 528 0 2646
Future Volume (Veh/h) 0 0 1602 528 0 2646
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 09 09 091 0.91
Hourly flow rate (vph) 0 0 1686 556 0 2908
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 853 422
pX, platoon unblocked 083 072 0.72
vC, conflicting volume 2655 843 2242
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 885 0 1942
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 237 777 214
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 843 843 556 969 969 969
Volume Left 0 0 0 0 0 0
Volume Right 0 0 556 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 050 050 033 057 057 057
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 74.3% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9008: Novi Road & 1-96 EB Loop On-Ramp

10/11/2018

Movement

t 4 <

NBT SBT SBR

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

R
EBL EBR  NBL
0 0 0
0 0 0
Stop

0%
092 092 094

081 074 074
3289 1078 2815

1918 404 2750
6.8 6.9 41

3.5 3.3 2.2
100 100 100
48 441 106
NB1 NB2 SB1

T v S o
2130 2027 619

2130 2027 619
Free Free

0% 0%
0.94 0.94 0.94
2266 2156 659

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

1133 1133 1078

1700 1700 1700

067 067 0.63

0.0 0.0 0.0

0.0 0.0

None  None
362 913
SB2 SB3
1078 659
0 0

0 659
1700 1700
0.63 0.39
0 0

0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
80.5%
15

ICU Level of Service

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis
9011: Novi Road & 1-96 EB On-Ramp

10/11/2018

"SR BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations +4 'l 44
Traffic Volume (veh/h) 0 0 1650 876 0 2452
Future Volume (Veh/h) 0 0 1650 876 0 2452
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 094 094 094 094
Hourly flow rate (vph) 0 0 1755 932 0 2609
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 476 150
pX, platoon unblocked 0.70 0.69 0.69
vC, conflicting volume 2625 878 2687
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 0 2548
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 716 751 119
Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 878 878 932 870 870 870
Volume Left 0 0 0 0 0 0
Volume Right 0 0 932 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 052 052 055 0.51 0.51 0.51
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 54.9% ICU Level of Service
Analysis Period (min) 15

Novi/Grand River Area - No-Build (2028) SAT Peak

AECOM

Synchro 9 - Report
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Novi Road/Grand River Avenue Area Multi-
Development Traffic Impact Study DRAFT

APPENDIX B-4. Future (2028) Conditions Capacity
Analysis Reports
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HCM Signalized Intersection Capacity Analysis

26: Novi Road & 10 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 374 547 178 87 231 153 126 605 181 156 455 161

Future Volume (vph) 374 547 178 87 231 153 126 605 181 156 455 161

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

Total Lost time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

Lane Util. Factor 1.00 095 1.00 095 1.00 095 1.00 095

Frpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 1.00 1.00 1.00

Frt 1.00 096 1.00 0.94 1.00 097 1.00  0.96

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1863 3576 1776 3339 1844 3562 1863 3565

Flt Permitted 032 1.00 025 1.00 029 1.00 020 1.00

Satd. Flow (perm) 635 3576 464 3339 561 3562 393 3565

Peak-hour factor, PHF 088 088 08 09 09 09 092 09 092 09 090 0.90

Adj. Flow (vph) 425 622 202 97 257 170 137 658 197 173 506 179

RTOR Reduction (vph) 0 28 0 0 121 0 0 21 0 0 26 0

Lane Group Flow (vph) 425 796 0 97 306 0 137 834 0 173 659 0

Confl. Peds. (#/hr) 1 1 2 2

Heavy Vehicles (%) 2% 2% 2% 7% 7% 7% 3% 3% 3% 2% 2% 2%

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 3 8 7 4 5 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 473 321 247 161 523 457 523 457

Effective Green, g (s) 473 321 247 164 523 457 523 457

Actuated g/C Ratio 040  0.27 021 0.4 044  0.38 044  0.38

Clearance Time (s) 6.6 6.6 6.6 6.6 6.4 6.4 6.4 6.4

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

Lane Grp Cap (vph) 506 964 191 451 317 1367 254 1369

v/s Ratio Prot c0.17  0.22 0.04  0.09 002 0.23 c0.04 0.18

v/s Ratio Perm c0.16 0.07 0.17 c0.26

v/c Ratio 084 083 051  0.68 043  0.61 068 048

Uniform Delay, d1 36.2 408 496  49.0 31.7 295 402 277

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 093 093

Incremental Delay, d2 11.7 5.8 2.1 4.0 0.9 2.0 71 1.2

Delay (s) 479 467 51.8 530 327 315 446 269

Level of Service D D D D C C D C

Approach Delay (s) 471 52.8 31.7 30.5

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 39.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 119.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak

AECOM

Synchro 9 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

84: Novi Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI ul LI 5 LI 5

Traffic Volume (vph) 420 1042 147 151 344 274 17 983 168 235 562 199

Future Volume (vph) 420 1042 147 151 344 274 17 983 168 235 562 199

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

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

Frt 1.00 098 1.00 100 085 1.00 098 1.00 0.96

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1845 3621 1792 3585 1604 1845 3608 1845 3545

Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (perm) 1845 3621 1792 3585 1604 1845 3608 1845 3545

Peak-hour factor, PHF 087 087 087 08 08 08 092 092 092 091 091 091

Adj. Flow (vph) 483 1198 169 178 405 322 127 1068 183 258 618 219

RTOR Reduction (vph) 0 9 0 0 0 0 0 10 0 0 26 0

Lane Group Flow (vph) 483 1358 0 178 405 322 127 1241 0 258 811 0

Heavy Vehicles (%) 3% 3% 3% 6% 6% 6% 3% 3% 3% 3% 3% 3%

Turn Type Prot NA Prot NA pm+ov Prot NA Prot NA

Protected Phases 1 6 5 2 7 3 8 7 4

Permitted Phases 2

Actuated Green, G (s) 375 460 100 185 354 128 369 169 41.0

Effective Green, g (s) 375 460 100 185 354 128 369 169 41.0

Actuated g/C Ratio 028 0.34 007 014 026 010 0.28 013  0.31

Clearance Time (s) 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1

Vehicle Extension (s) 3.2 3.0 3.2 3.0 3.2 3.2 3.2 3.2 3.2

Lane Grp Cap (vph) 516 1243 133 494 423 176 993 232 1084

v/s Ratio Prot 026 c0.38 c0.10 011 010 0.07 c0.34 c0.14 c0.23

v/s Ratio Perm 0.10

v/c Ratio 094  1.09 134 082 076 072 125 111 075

Uniform Delay, d1 471 440 620 561 454 589 485 585 418

Progression Factor 0.94 090 1.02 103 084 093 087 0.85 0.80

Incremental Delay, d2 213 528 1914 131 74 125 1200 90.3 2.7

Delay (s) 654 923 2544 708 457 674 1622 1400 36.2

Level of Service E F F E D E F F D

Approach Delay (s) 85.3 98.0 153.5 60.7

Approach LOS F F F E

Intersection Summary

HCM 2000 Control Delay 100.3 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.18

Actuated Cycle Length (s) 134.0 Sum of lost time (s) 242

Intersection Capacity Utilization 103.2% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak

AECOM
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HCM Signalized Intersection Capacity Analysis

180: Main Street/Town Center Drive & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 187 927 36 39 591 92 44 25 75 55 9 119
Future Volume (vph) 187 927 36 39 591 92 44 25 75 55 9 119
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 100 1.00 100 100 1.00 100 1.00 1.00
Frpb, ped/bikes 1.00  1.00 100 100 100 100 100 100 100 1.00 098
Flpb, ped/bikes 1.00  1.00 100 100 1.00 100 100 100 100 1.00 1.00
Frt 1.00  0.99 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 095 100 100 09 100 1.00
Satd. Flow (prot) 1827 3633 1792 1887 1604 1841 1748 1650 1667 1754 1457
Flt Permitted 029 1.00 023 100 100 075 100 100 074 100 1.00
Satd. Flow (perm) 566 3633 428 1887 1604 1451 1748 1650 1296 1754 1457
Peak-hour factor, PHF 091 091 091 08 08 08 08 08 08 070 070 0.70
Adj. Flow (vph) 205 1019 40 46 695 108 50 28 85 79 13 170
RTOR Reduction (vph) 0 2 0 0 0 38 0 0 80 0 0 157
Lane Group Flow (vph) 205 1057 0 46 695 70 50 28 5 79 13 13
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 3% 3% 3% 14%  14%  14%
Parking (#/hr) 0
Turn Type pm+pt NA pm+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 1 6 B 2 3 8 7 4
Permitted Phases 6 2 2 8 8 4 4
Actuated Green, G (s) 96.5 89.0 917 866 8.6 128 7.7 77 182 104 104
Effective Green, g (s) 96.5 89.0 917 866 8.6 128 7.7 77 182 104 104
Actuated g/C Ratio 0.72  0.66 068 065 065 010 006 006 014 0.08 0.08
Clearance Time (s) 6.2 6.2 6.2 6.2 6.2 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 478 2412 344 1219 1036 153 100 94 197 136 113
v/s Ratio Prot c0.02  0.29 0.01 ¢0.37 0.01  0.02 c0.02  0.01
v/s Ratio Perm 0.28 0.09 0.04 0.02 0.00 ¢0.03 0.01
v/c Ratio 043 044 013 057 007 033 028 005 040 010 0.12
Uniform Delay, d1 19.0 107 130 133 88 568 605 597 533 574 575
Progression Factor 032 0.5 049 070 0.1 1.00 100 1.00 100 100 1.00
Incremental Delay, d2 0.1 0.1 0.2 1.9 0.1 1.3 15 0.2 1.3 0.3 0.5
Delay (s) 6.2 5.5 66 11.2 1.0 580 620 599 546 577 580
Level of Service A A A B A E E E D E E
Approach Delay (s) 5.6 9.6 59.7 57.0
Approach LOS A A E E
Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 244
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak
AECOM
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HCM Signalized Intersection Capacity Analysis

462: Novi Road & West Oaks Drive S/Twelve Oaks Mall 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 r W b bl T e il b I e "
Traffic Volume (vph) 5 2 82 33 2 3 81 504 94 1 755 15
Future Volume (vph) 5 2 82 33 2 3 81 504 94 1 755 15
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 100 088 097 1.00 097  0.91 1.00 1.00 0.91 1.00
Frt 1.00 100 085 100 091 100 100 085 100 100 085
Flt Protected 095 1.00 100 09 1.00 095 1.00 100 09 100 1.00
Satd. Flow (prot) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Flt Permitted 095 1.00 100 09 1.00 095 1.00 100 09 100 1.00
Satd. Flow (perm) 1810 1905 2850 3321 1647 3579 5301 1650 1863 5353 1667
Peak-hour factor, PHF 073 073 073 069 069 069 079 079 079 083 083 083
Adj. Flow (vph) 7 3 112 48 3 4 103 638 119 1 910 18
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 34 0 0 6
Lane Group Flow (vph) 7 3 112 48 7 0 103 638 85 1 910 12
Heavy Vehicles (%) 5% 5% 5% 1% 1% 1% 3% 3% 3% 2% 2% 2%
Turn Type Split NA pttov  Split NA Prot NA  Perm Prot NA  Perm
Protected Phases 8 8 85 4 4 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 6.0 60 21.0 6.6 6.6 90 953 953 13 876 876
Effective Green, g (s) 6.0 60 210 6.6 6.6 90 953 953 13 876 876
Actuated g/C Ratio 004 004 016 005 0.05 007 071 071 001 065 065
Clearance Time (s) 6.0 6.0 6.0 6.0 6.4 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 85 446 163 81 240 3770 1173 18 3499 1089
v/s Ratio Prot 000 0.00 c0.04 c0.01 0.00 c0.03  0.12 0.00 c0.17
v/s Ratio Perm 0.05 0.01
v/c Ratio 009 004 025 029 0.09 043 017 007 006 026 0.01
Uniform Delay, d1 614 612 496 615 608 60.0 6.4 59 657 9.7 8.1
Progression Factor 1.00 100 1.00 1.00 1.00 114 060  0.51 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.3 1.2 0.5 1.2 0.1 0.1 1.3 0.2 0.0
Delay (s) 618 614 499 626 614 69.8 39 31 670 9.9 8.1
Level of Service E E D E E E A A E A A
Approach Delay (s) 50.9 62.5 1.7 9.9
Approach LOS D E B A
Intersection Summary
HCM 2000 Control Delay 14.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 24.8
Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak
AECOM
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HCM Signalized Intersection Capacity Analysis

481: Meadowbrook Road & Grand River Avenue 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % 4 ul % 4 ul
Traffic Volume (vph) 160 629 98 29 375 203 176 273 90 125 131 104
Future Volume (vph) 160 629 98 29 375 203 176 273 90 125 131 104
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frpb, ped/bikes 100 100 100 100 100 100 100 100 100 100 100 0098
Flpb, ped/bikes 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 095 100 100 095 100 1.00
Satd. Flow (prot) 1845 1942 1650 1827 1923 1635 1861 1961 1667 1845 1942 1620
FlIt Permitted 0.41 100 100 020 100 100 054 100 100 025 100 1.00
Satd. Flow (perm) 788 1942 1650 378 1923 1635 1049 1961 1667 485 1942 1620
Peak-hour factor, PHF 093 093 093 08 08 08 09 09 09 08 08 085
Adj. Flow (vph) 172 676 105 33 421 228 185 287 95 147 154 122
RTOR Reduction (vph) 0 0 43 0 0 95 0 0 73 0 0 95
Lane Group Flow (vph) 172 676 62 33 421 133 185 287 22 147 154 27
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 1 6 3 5 2 7 3 8 5 7 4 1
Permitted Phases 6 6 2 2 8 8 4 4
Actuated Green, G (s) 717 662 788 717 662 783 378 252 307 368 247 302
Effective Green, g (s) 717 662 788 717 662 783 378 252 307 368 247 302
Actuated g/C Ratio 054 049 059 054 049 058 028 019 023 027 018 0.23
Clearance Time (s) 6.5 6.5 6.0 6.5 6.5 6.0 6.0 6.0 6.5 6.0 6.0 6.5
Vehicle Extension (s) 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0 3.0 3.5 3.0
Lane Grp Cap (vph) 465 959 970 261 950 955 372 368 381 256 357 365
v/s Ratio Prot c0.02 ¢035 001 001 022 001 005 c015 0.00 c0.05 0.08 0.00
v/s Ratio Perm 0.18 003 0.06 0.07 0.09 001  0.11 0.01
v/c Ratio 037 070 006 013 044 014 050 078 006 057 043 0.8
Uniform Delay, d1 180 263 118 193 220 126 384 518 403 392 484 409
Progression Factor 038 050 08 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 05 4.1 0.0 0.2 1.5 0.1 1.0 103 0.1 3.1 1.0 0.1
Delay (s) 72 174 10.1 195 235 127 395 621 404 423 494 410
Level of Service A B B B C B D E D D D D
Approach Delay (s) 14.6 19.7 51.1 445
Approach LOS B B D D
Intersection Summary
HCM 2000 Control Delay 28.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak
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HCM Signalized Intersection Capacity Analysis

722: Novi Road & Crescent Boulevard 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N4t ol 4 N MM i"r
Traffic Volume (vph) 58 0 31 8 1 93 32 1370 32 240 1047 73
Future Volume (vph) 58 0 31 8 1 93 32 1370 32 240 1047 73
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Lane Util. Factor 091  0.91 1.00 1.00 088 1.00 091 097 095 1.0
Frt 1.00 100 0.85 1.00 085 1.00 1.00 1.00 100 0.85
Flt Protected 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1695 3390 1667 1875 2933 1845 5283 3579 3689 1650
Flt Permitted 095 095 1.00 096 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 1695 3390 1667 1875 2933 1845 5283 3579 3689 1650
Peak-hour factor, PHF 060 060 060 073 073 073 08 08 08 0.8 088 0.88
Adj. Flow (vph) 97 0 52 1 1 127 37 1593 37 273 1190 83
RTOR Reduction (vph) 0 0 48 0 0 107 0 2 0 0 0 20
Lane Group Flow (vph) 48 49 4 0 12 20 37 1628 0 273 1190 63
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 3% 3% 3%
Turn Type Split NA pm+ov  Split NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 8 8 B 4 4 1 B 2 1 6 8
Permitted Phases 8 4 6
Actuated Green, G (s) 6.7 6.7 112 28 207 45 818 179 952 1019
Effective Green, g (s) 6.7 67 112 28 207 45 818 179 952 1019
Actuated g/C Ratio 005 0.05 0.08 002 015 0.03 061 013 071 076
Clearance Time (s) 6.0 6.0 6.4 6.0 6.4 6.4 6.4 6.4 6.4 6.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 815 3.0 3.0 815 3.0 3.0
Lane Grp Cap (vph) 84 169 139 39 593 61 3224 478 2620 1254
v/s Ratio Prot c0.03 0.01 0.0 c0.01  0.00 0.02 c0.31 c0.08 032 0.0
v/s Ratio Perm 0.00 0.00 0.04
v/c Ratio 057 029 0.3 031 003 061 051 057 045 0.05
Uniform Delay, d1 622 614 564 646 481 639 147 54 .4 8.3 4.0
Progression Factor 1.01 1.00  1.00 1.00 100 085 097 073 043 013
Incremental Delay, d2 9.1 1.0 0.1 6.0 0.0 1.5 0.1 1.7 0.5 0.0
Delay (s) 7.7 626 565 70.7 482 560 143 41.4 4.1 0.5
Level of Service E E E E D E B D A A
Approach Delay (s) 63.4 50.1 15.3 10.5
Approach LOS E D B B
Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 24.8
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak
AECOM
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HCM Signalized Intersection Capacity Analysis

979: Novi Road & Bond Street/Main Street 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b 4 ul LI 5 LI 5

Traffic Volume (vph) 50 14 119 64 2 72 46 1150 66 67 708 19

Future Volume (vph) 50 14 119 64 2 72 46 1150 66 67 708 19

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Frt 1.00 087 1.00 100 085 1.00 0.99 1.00  1.00

Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1827 1664 1863 1961 1667 1845 3659 1810 3605

Flt Permitted 0.76  1.00 035 1.00 1.00 032 1.00 0.17  1.00

Satd. Flow (perm) 1454 1664 687 1961 1667 630 3659 325 3605

Peak-hour factor, PHF 072 072 072 074 074 074 093 093 093 09 090 0.0

Adj. Flow (vph) 69 19 165 86 3 97 49 1237 7 74 787 21

RTOR Reduction (vph) 0 145 0 0 0 85 0 2 0 0 1 0

Lane Group Flow (vph) 69 39 0 86 3 12 49 1306 0 74 807 0

Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 3% 3% 3% 5% 5% 5%

Turn Type Perm NA Perm NA  Perm pm+pt NA pm+pt NA

Protected Phases 8 4 5 2 1 6

Permitted Phases 8 4 4 2 6

Actuated Green, G (s) 163 163 163 163 163 997 951 99.7  95.1

Effective Green, g (s) 163  16.3 163 163 163 997 951 99.7 951

Actuated g/C Ratio 012  0.12 012 012 012 074 0.7 0.74  0.71

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 176 202 83 238 202 510 2596 292 2558

v/s Ratio Prot 0.02 0.00 0.00 c0.36 c0.01  0.22

v/s Ratio Perm 0.05 c0.13 0.01 0.07 0.18

v/c Ratio 039 0.19 1.04 001 006 010 0.50 025 0.32

Uniform Delay, d1 543 529 589 518 521 6.5 8.8 12.6 7.3

Progression Factor 1.02 1.07 1.00 1.00 1.00 1.00 1.00 124 084

Incremental Delay, d2 14 0.5 109.0 0.0 0.1 0.1 0.7 0.2 0.1

Delay (s) 56.9  57.2 1679 518 522 6.6 9.5 15.7 6.2

Level of Service E E F D D A A B A

Approach Delay (s) 57.1 105.7 94 7.0

Approach LOS E F A A

Intersection Summary

HCM 2000 Control Delay 19.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 134.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak
AECOM
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HCM Signalized Intersection Capacity Analysis

1216: Novi Road & USPS Drive/Michigan CAT Drive 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts s LI 5 LI 5

Traffic Volume (vph) 27 0 39 1 0 5 37 1099 1 17 804 33

Future Volume (vph) 27 0 39 1 0 5 37 1099 1 17 804 33

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

Total Lost time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

Lane Util. Factor 1.00  1.00 1.00 1.00 095 1.00 095

Frt 1.00 085 0.88 1.00  1.00 1.00 099

Flt Protected 095 1.00 0.99 095 1.00 095 1.00

Satd. Flow (prot) 1863 1667 1498 1845 3689 1845 3667

Flt Permitted 0.75  1.00 0.95 029 1.00 022 1.00

Satd. Flow (perm) 1475 1667 1433 554 3689 418 3667

Peak-hour factor, PHF 072 072 072 075 075 075 089 089 08 08 08 085

Adj. Flow (vph) 38 0 54 1 0 7 42 1235 1 20 946 39

RTOR Reduction (vph) 0 51 0 0 8 0 0 0 0 0 2 0

Lane Group Flow (vph) 38 3 0 0 0 0 42 1236 0 20 983 0

Heavy Vehicles (%) 2% 2% 2%  17%  17%  17% 3% 3% 3% 3% 3% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 7.3 7.3 7.3 999 999 999 999

Effective Green, g (s) 7.3 7.3 7.3 999 999 999 999

Actuated g/C Ratio 0.06  0.06 0.06 084 084 084 0.84

Clearance Time (s) 6.0 6.0 6.0 5.8 5.8 5.8 5.8

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

Lane Grp Cap (vph) 90 102 87 465 3096 350 3078

v/s Ratio Prot 0.00 c0.34 0.27

v/s Ratio Perm c0.03 0.00 0.08 0.05

v/c Ratio 042  0.03 0.01 0.09 040 006 0.32

Uniform Delay, d1 538 525 52.4 1.7 2.3 1.6 2.1

Progression Factor 1.00 1.00 1.00 010  0.09 1.00 1.00

Incremental Delay, d2 3.2 0.1 0.0 0.3 0.3 0.3 0.3

Delay (s) 570 527 52.5 0.5 0.5 1.9 24

Level of Service E D D A A A A

Approach Delay (s) 54.4 52.5 05 24

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 35 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 119.0 Sum of lost time (s) 11.8

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak
AECOM
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HCM Signalized Intersection Capacity Analysis

2201: Novi Road & 1-96 WB Off-Ramp 10/11/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N + M 44 44 ul
Traffic Volume (vph) 0 0 0 670 61 366 0 478 0 0 797 110
Future Volume (vph) 0 0 0 670 61 366 0 478 0 0 797 110
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 6.0 6.3 6.3 6.3 6.3
Lane Util. Factor 097 1.00 0.88 0.91 0.91 1.00
Frt 1.00 100 085 1.00 1.00 085
Flt Protected 095 1.00 1.00 1.00 1.00  1.00
Satd. Flow (prot) 3544 1923 2877 5353 5301 1650
Flt Permitted 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3544 1923 2877 5353 5301 1650
Peak-hour factor, PHF 092 092 09 079 079 079 08 081 081 09 09 09
Adj. Flow (vph) 0 0 0 848 77 463 0 590 0 0 839 116
RTOR Reduction (vph) 0 0 0 0 0 225 0 0 0 0 0 44
Lane Group Flow (vph) 0 0 0 848 77 238 0 590 0 0 839 72
Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 2% 2% 2% 3% 3% 3%
Turn Type Split NA custom NA NA Prot
Protected Phases 4 4 14 2 6 6
Permitted Phases
Actuated Green, G (s) 384 384 544 67.3 833 833
Effective Green, g (s) 384 384 544 67.3 833 833
Actuated g/C Ratio 029 029 041 0.50 062 0.62
Clearance Time (s) 6.0 6.0 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1015 551 1167 2688 3295 1025
v/s Ratio Prot c0.24 0.04 0.08 0.11 c0.16  0.04
v/s Ratio Perm
v/c Ratio 084 014 020 0.22 025 0.07
Uniform Delay, d1 448 355 258 18.7 114 100
Progression Factor 1.00 1.00 1.00 0.74 062 035
Incremental Delay, d2 6.1 0.1 0.1 0.2 0.2 0.1
Delay (s) 509 356 259 13.9 7.3 3.6
Level of Service D D C B A A
Approach Delay (s) 0.0 41.7 13.9 6.8
Approach LOS A D B A
Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Signalized Intersection Capacity Analysis

2206: Novi Road & 1-96 EB Off-Ramp 10/11/2018
S T N R 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e ul +4 44

Traffic Volume (vph) 66 200 0 594 1133 0

Future Volume (vph) 66 200 0 594 1133 0

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 097 091 095 095

Frt 091 0.85 1.00  1.00

Flt Protected 098  1.00 1.00  1.00

Satd. Flow (prot) 3360 1502 3725 3689

Flt Permitted 098  1.00 1.00  1.00

Satd. Flow (perm) 3360 1502 3725 3689

Peak-hour factor, PHF 091 091 08 089 08 0.86

Adj. Flow (vph) 73 220 0 667 1317 0

RTOR Reduction (vph) 93 93 0 0 0 0

Lane Group Flow (vph) 90 17 0 667 1317 0

Heavy Vehicles (%) 3% 3% 2% 2% 3% 3%

Turn Type Prot Prot NA NA

Protected Phases 4 4 2 6

Permitted Phases

Actuated Green, G (s) 9.5 9.5 1125 1125

Effective Green, g (s) 9.5 95 1125 1125

Actuated g/C Ratio 0.07 007 084 084

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.5 3.5 3.0 3.0

Lane Grp Cap (vph) 238 106 3127 3097

v/s Ratio Prot c0.03  0.01 0.18  ¢0.36

v/s Ratio Perm

v/c Ratio 038 0.16 021 043

Uniform Delay, d1 594 585 21 2.7

Progression Factor 1.00 1.00 3.00 0.38

Incremental Delay, d2 1.2 0.8 0.1 04

Delay (s) 606  59.4 6.4 1.4

Level of Service E E A A

Approach Delay (s) 60.1 6.4 14

Approach LOS E A A

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 134.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Novi/Grand River Area - Build (2028) AM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3001: Flint Street & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Traffic Volume (veh/h) 1604 39 4 656 4 5

Future Volume (Veh/h) 1604 39 4 656 4 5

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 087 087 085 085 060 0.60

Hourly flow rate (vph) 1844 45 5 772 7 8

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 370 619

pX, platoon unblocked 0.76 0.81 0.76

vC, conflicting volume 1889 2262 944

vC1, stage 1 conf vol 1866

vC2, stage 2 conf vol 396

vCu, unblocked vol 1533 1501 286

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 98 94 99

cM capacity (veh/h) 326 126 539

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NBf

Volume Total 1229 660 5 386 386 15

Volume Left 0 0 5 0 0 7

Volume Right 0 45 0 0 0 8

cSH 1700 1700 326 1700 1700 213

Volume to Capacity 072 039 002 023 023 007

Queue Length 95th (ft) 0 0 1 0 0 6

Control Delay (s) 0.0 00 162 0.0 00 232

Lane LOS C C

Approach Delay (s) 0.0 0.1 23.2

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 53.3% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Build (2028) AM Peak

AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3002: Sixth Gate & Grand River Avenue 10/11/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 % 4 L

Traffic Volume (veh/h) 1096 10 3 662 12 12

Future Volume (Veh/h) 1096 10 3 662 12 12

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 075 075

Hourly flow rate (vph) 1245 1 3 720 16 16

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1059 710

pX, platoon unblocked 0.70 0.80 0.70

vC, conflicting volume 1256 1976 628

vC1, stage 1 conf vol 1250

vC2, stage 2 conf vol 726

vCu, unblocked vol 504 978 0

tC, single (s) 4.2 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 100 95 98

cM capacity (veh/h) 729 337 758

Direction, Lane # EB1 EB2 WB1 WB2 NB1

Volume Total 830 426 3 720 32

Volume Left 0 0 3 0 16

Volume Right 0 1 0 0 16

cSH 1700 1700 729 1700 467

Volume to Capacity 049 025 000 042 007

Queue Length 95th (ft) 0 0 0 0 5

Control Delay (s) 0.0 00 100 00 133

Lane LOS A B

Approach Delay (s) 0.0 0.0 13.3

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 43.1% ICU Level of Service

Analysis Period (min) 15

Novi/Grand River Area - Build (2028) AM Peak

AECOM

Synchro 9 - Report

Page 12



HCM Unsignalized Intersection Capacity Analysis

3003: Town Center Drive & 11 Mile Road 10/11/2018
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 14 67 23 34 28 43 24 131 79 71 83 3

Future Volume (vph) 14 67 23 34 28 43 24 131 79 4l 83 3

Peak Hour Factor 095 09 09 075 075 075 08 082 082 074 074 0.74

Hourly flow rate (vph) 15 7 24 45 37 57 29 160 96 96 112 4

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total (vph) 15 95 45 94 29 256 96 116

Volume Left (vph) 15 0 45 0 29 0 96 0

Volume Right (vph) 0 24 0 57 0 96 0 4

Hadj (s) 053 -014 064 -029 057 -019 053 0.01

Departure Headway (s) 6.5 5.8 6.5 5.6 6.0 5.2 6.0 55

Degree Utilization, x 003 015 008 015 005 037 016 0.18

Capacity (veh/h) 514 575 514 595 573 660 569 623

Control Delay (s) 8.4 8.6 8.9 8.4 8.1 10.1 9.0 85

Approach Delay (s) 8.6 8.5 9.9 8.7

Approach LOS A A A A

Intersection Summary

Delay 9.1

Level of Service A

Intersection Capacity Utilization 35.5% ICU Level of Service A

Analysis Period (min) 15

Novi/Grand River Area - Build (2028) AM Peak
AECOM

Synchro 9 - Report
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HCM Unsignalized Intersection Capacity Analysis

3004: Potomac & Main Street 10/11/2018
S T N 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Sign Control Stop Stop  Stop

Traffic Volume (vph) 93 7 47 56 6 30

Future Volume (vph) 93 7 47 56 6 30

Peak Hour Factor 073 073 072 072 088 088

Hourly flow rate (vph) 127 10 65 78 7 34

Direction