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1. Existing Conditions

This technical memorandum summarizes the preliminary traffic analysis that was conducted as
part of the US-31/M-37 (Division Street) Planning and Environmental Linkage (PEL) project
located in the City of Traverse City, Michigan. The purpose of this memorandum is to document
and discuss the following:

= Data used for traffic analysis,

= Methodologies adopted for conducting traffic analysis and developing volumes under future
conditions, and

= Results of the preliminary traffic analyses performed under existing and future no-build
conditions, alternatives considered and the Preferred Alternative.

1.1 Study Area

The study corridor is the Division Street (US-31/M-37) roadway segment located between the
Fourteenth Street/Silver Lake Road and Grandview Parkway intersections in the City of Traverse
City. This roadway section is referred to as Division Street within the City of Traverse City. The
following five intersections located along the study corridor were evaluated during the weekday
AM peak hour (the highest traffic hour between 7 a.m. and 9 a.m.), PM peak hour (the highest
traffic hour between 4 p.m. and 6 p.m.), and off-peak hour (the highest traffic hour between 11
a.m. and 3 p.m.):

= Fourteenth Street/Silver Lake Road
= Eleventh Street

= Seventh Street

= Front Street

=  Grandview Parkway

These study intersections are shown in Figure 1. Four of the study intersections are signalized,
while the intersection of Division and Eleventh Streets is a two-way stop-controlled.

1.2 Traffic Analysis Methodology

According to the Highway Capacity Manual (HCM) 2010 methodology, the operating
characteristics of an intersection is described by the concept of level of service (LOS). LOS is a
qualitative description of the performance of an intersection, approach, or movement based on
the average delay per vehicle. Intersection LOS values range from LOS A, which indicates free
flow or excellent conditions with short delays, to LOS F, which indicates congested or overloaded
conditions with extremely long delays. LOS definitions for signalized and unsignalized
intersections per HCM 2010 methodology are exhibited in Table 1.

CDM
Smith 1
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Figure 1 Study Intersections

Legend
Study Intersection ®
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Table 1 Level of Service Criteria for Intersections

Leve! of | s Average.VehicIe Delay (s?conf:ls) . Typical Traffic Condition
Service Signalized Intersection Unsignalized Intersection

A <10 <10 Very low delays

B >10and £20 >10and <15 Minimal delays

c >20and <35 >15and <25 Acceptable delays

D >35and <55 >25and <35 Tolerable delays

E >55and <80 >35and <50 Significant delays

F >80 >50 Excessive delays

Source: Highway Capacity Manual 2010, Transportation Research Board

Traffic analysis was performed using a combination of the Synchro Delay Method and the HCM
2010 methodology. The Synchro Delay Method was used to estimate the average vehicle delay,
while the HCM 2010 methodology was used to identify the corresponding LOS value. For a
signalized intersection, the LOS value is determined for the whole intersection based on the
average delay of vehicles accessing the intersection. Whereas, for an unsignalized intersection,
the LOS value is determined for each movement and approach separately. For this study, LOS and
delay values are reported for the stop-controlled minor street approach and yield-controlled
major street left-turning movements for a two-way stop-controlled intersection.

According to the American Association of State Highway and Transportation Officials’ A Policy on
Geometric Design of Highways and Streets, 2011, LOS C or D is considered to be acceptable for
intersections located in urban and suburban areas. For this project, LOS D or better is considered
to be desirable, while LOS E or worse is considered to be undesirable. At the Front Street
intersection where improvement options are limited due to right-of-way (ROW) constraints the
analysis approach was to improve Division throughput, and not make any single movement
operate worse than the No-Build alternative.

1.3 Traffic Data Collection

Two sets of the most recent weekday traffic counts were provided by the Michigan Department of
Transportation (MDOT) - one collected in the week of June 16, 2013 (between Monday June 17t
and Wednesday June 19th), and the other in the week of September 15, 2013 (between Tuesday
September 17t and Wednesday September 18t%). Counts collected in June 2013 were available at
all of the study intersections, while those collected in September 2013 were available at two
intersections only —Fourteenth Street and Eleventh Street. A comparison of June and September
counts at those two intersections suggested that traffic along Division Street was generally higher
in June than in September. Additionally, based on coordination with the City staff and MDOT, the
weekday in mid-to-late June was believed to be a good representation of traffic conditions during
the busier tourist season, while not designing to worst-case traffic levels. This was based on the
understanding that traffic levels reach higher volumes during certain periods of the summer such
as the Cherry Festival (July 4-11). Only a small spike in traffic levels occur during weekends in
the tourist season, so Monday to Wednesday are appropriate days. The selected June counts are
in line with the 30t highest hour traffic analysis approach. No traffic data was available at the
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remaining corridor intersections. As such, traffic counts collected in June 2013, which are
included in Appendix A, were used for traffic analysis.

Using these 2013 June counts and an average annual traffic growth rate of 0.5 percent (as
coordinated with MDOT), intersection volumes under 2014 conditions were developed and used
to evaluate existing traffic operations. The study intersection volumes during the existing AM
peak, PM peak, and off-peak hours are provided in Figure 2.
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Figure 2 Study Intersection Volumes — Existing (2014) Conditions
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1.4 Traffic Model Calibration and Validation

The study intersections were evaluated using the Synchro/SimTraffic simulation tool, version 8.
Before conducting the traffic analysis, all of the traffic simulation models were calibrated and
validated to field conditions to ensure the accuracy of results obtained from those models. As
recommended in the Michigan Signal Optimization Guidelines, October 2008, traffic models were
calibrated and validated under existing conditions by comparing the model input and output as
follows:

= The model output (data obtained from the SimTraffic’s Volume Exited report) was compared to
the model input (intersection turning movement counts) for each study intersection and turning
movement, and

= Model validation was checked based on a reasonable threshold difference between traffic model
inputs and outputs. The acceptable threshold was determined as the greater value between 10
percent difference and 20 vehicles difference.

Using this methodology, the Synchro models developed for the existing peak hours were
calibrated and validated. All of the study intersections and their turning movements satisfy the
validation criteria. The Synchro model validation results are included in Appendix B.

1.5 Existing Traffic Conditions

Using the traffic analysis methodology discussed in Sections 1.2 - 1.4, the study intersection
operations were evaluated under existing conditions. A summary of the study intersection
operations under existing conditions is provided in Table 2.

Table 2 Intersection Operations — Existing Weekday Conditions
AM Peak PM Peak Off-Peak

Delay Delay Delay
(s/veh) (s/veh) (s/veh)

Traffic
Control

Study Intersection

Fourteenth Street/ .
1 . Signal 37.4 D 53.2 D 46.4 D
Silver Lake Road
2 Eleventh Street TWSC
TWSC
Free flow 6.2 (NBL) A 6.6 (NBL) A 6.2 (NBL) A
Free flow 0.4 (SBL) A 0.1 (SBL) A 0.1 (SBL) A
3 Seventh Street Signal 10.0 A 15.3 B 10.0 B
4 Front Street Signal 28.0 C 49.5 D 45.2 D
5 Grandview Parkway Signal 33.6 C 37.4 D 27.9 C
Notes:
TWSC - Two-Way Stop Control
EB — Eastbound Approach, WB — Westbound Approach, NBL — Northbound Left-Turn, SBL — Southbound Left-Turn
For TWSC, LOS and delay values are reported for the stop-controlled minor street approaches and yield-controlled major street left-turning
movements.
Highlighted cells indicate intersections operating at LOS E or F.
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Under existing conditions, most of the study intersections operate at an acceptable LOS (D or
better). Fourteenth Street/Silver Lake Road intersection operates at LOS E during the PM peak
hour, while the stop-controlled approaches (eastbound and westbound approaches) of the
unsignalized intersection of Division Street and Eleventh Street operate at LOS F during all of the
three peak analysis hours. Detailed LOS calculation sheets for existing conditions are included in
Appendix C and SimTraffic queue tables are included in Appendix D.
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2. 2035 No-Build Traffic Conditions

2.1 Future Traffic Volume Development

Traffic forecasts obtained from the Traverse City Area Transportation and Land Use Study (TC-
TALUS) travel demand model suggest that traffic volumes along the study corridor would
decrease between years 2007 and 2035. As such, traffic forecasts obtained from the MDOT’s
Statewide Travel Demand Model were used for this study. According to the MDOT’s model, the
average annual traffic growth rate would generally vary between 0.70 and 0.98 percent along the
study corridor and between 0.33 and 1.95 percent on the cross streets. These rates are
consistent with the historical average annual growth rates prevalent in the vicinity of the study
area. The average annual traffic growth rates obtained from the MDOT’s Statewide Travel
Demand Model are included in Appendix E. Using these growth rates, intersection volumes
under 2035 No-Build conditions were developed and are shown in Figure 3.

2.2 Foreseeable Background Roadway Improvements under 2035 No-build
Conditions

Currently, no background roadway improvements are planned and programmed within the study
corridor to be included in the No-Build traffic analysis. However, traffic signals at the study
intersections were optimized for traffic analysis under 2035 No-Build conditions.

2.3 Intersection Operations
A summary of the intersection operations under 2035 No-Build conditions is provided in Table 3.

Table 3 Intersection Operations — 2035 No-Build Weekday Conditions
AM Peak

Off-Peak

Delay
(s/veh)

PM Peak

Delay
(s/veh)

Study Intersection Delay

(s/veh)

Division Street/Fourteenth Street/Silver
Lake Road

2 Division Street/Eleventh Street

10.5 (NBL) B 13.3 (NBL) 11.9 (NBL)

0.7 (SBL) A 0.2 (SBL) A 0.2 (SBL) A
3 Division Street/Seventh Street 10.9 B 23.5 C 15.6 B
4  Division Street/Front Street 441 D
5 Division Street/Grandview Parkway 44.4 D 63.6 E 53.2 D
Notes:

EB — Eastbound Approach, WB — Westbound Approach, NBL — Northbound Left-Turn, SBL — Southbound Left-Turn

For two-way stop-controlled intersection, LOS and delay values are reported for the stop-controlled minor street approaches and yield-
controlled major street left-turning movements.

Highlighted cells indicate intersections operating at LOS E or F.
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Figure 3 Study Intersection Volumes — 2035 No-Build Conditions
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Compared to existing conditions, traffic operations at the study intersections would worsen
under 2035 No-Build conditions. In addition to Fourteenth Street/Silver Lake Road and Eleventh
Street intersections, which operate at an unacceptable LOS (LOS E or F) under existing conditions,
two additional intersections are expected to operate at an undesirable LOS under 2035 No-Build
conditions. They include the following:

=  Fourteenth Street/Silver Lake Road (PM peak and off-peak - LOS E)

= Eleventh Street (AM peak, PM peak, and off-peak - LOS F for the eastbound and westbound
approaches)

=  Front Street (PM peak and off-peak - LOS F)
*  Grandview Parkway (PM peak - LOS E)

The Seventh Street intersection would continue to operate at an acceptable LOS. Detailed LOS
calculation sheets for 2035 No-Build conditions are included in Appendix C and SimTraffic queue
tables are included in Appendix D.

Based on the preliminary traffic analysis, the following conclusions can be drawn:

= The stop-controlled approaches of the unsignalized Eleventh Street intersection are
currently operating under undesirable conditions (LOS F). Traffic operations along these
approaches would worsen under 2035 No-Build Conditions.

= Except for the Seventh Street intersection, all other intersections are anticipated to operate
at an undesirable LOS under 2035 No-Build Conditions.

10 CcDm
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3. 2035 Build Alternative Development

The build alternatives were analyzed to improve 2035 traffic operations and safety (refer to
safety observations, Crash Analysis Technical Memorandum). The build alternatives were analyzed
using Synchro/RODEL models to verify improvement over No-Build conditions as part of the
Conceptual Alternative phase, which were then further developed throughout the process and
evolved into the Preferred Alternative with differences described below. The ensuing tables
describe and summarize each alternative in its final stage of analysis, whether that is was to the
conceptual or preferred level. The Conceptual and Preferred build alternatives are shown in
Appendix F.

3.1 Safety & Operational Improvements Alternative

This alternative provides upgrades that could quickly be implemented, which improve existing
conditions while avoiding right-of-way and minimizing environmental impacts. These
improvements are described in Table 4.

Table 4 Safety and Operational Improvements

Intersection/ Approach Improvement

Segment Leg

Corridor N/A Raised median along Division Street from Fourteenth Street to Seventh Street (11
to 15 feet wide) with mid-block turns. Synchronize signals between Fourteenth
Street and Front Street. The signal at Grandview Parkway cannot be included as its
synced to the east/west corridor

Fourteenth NB Added right-turn lane
Street WB Added second left-turn lane
Eleventh Street NB Added left-turn lane
SB Added a raised median with pedestrian crossing

Seventh Street EB & WB Made two-way

Front Street N/A None proposed since any improvement would require right-of-way
Grandview NB Added overlap right with WB left phase
Parkway WB Added second left-turn lane

EB Added overlap right with NB left phase

3.2 Median with Signals Alternative

This alternative provides a median, where feasible, and signals at every key intersection. The
focus was on maximizing operational improvements to achieve desirable LOS with projected
2035 traffic. Table 5 summarizes the roadway and intersection improvements proposed as part
of the Median with Signals alternative.

mith 11
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Table 5 Median with Signals Alternative

Intersection/ Approach Improvement

Segment Leg

Corridor N/A Raised median along Division Street from Fourteenth Street to Seventh Street (11 to
15 feet wide). A six-foot raised median was considered from Seventh Street to
Grandview Parkway to reduce rear end and left-turn crashes but was dropped due
to ROW impacts and local neighborhood access restrictions. Synchronize signals
between Fourteenth Street and Front Street. The signal at Grandview Parkway
cannot be included as its synced to the east/west corridor

Fourteenth NB Added right-turn lane
Street SB Added second left-turn lane
EB Added second through lane
WB Added second left-turn lane
Eleventh Street All Add signal.
NB Added left-turn lane.
SB Added left-turn lane.
EB Added second approach lane and restriped to left only, shared right through.
WB Added second approach lane and restriped to left only, shared right through.
Seventh Street NB Added left-turn lane and provided permitted protected left turn phase.
SB Added left-turn lane with permitted only phasing.
EB Restripe approach to dedicated left, with shared through right lane. Provide

permitted/protected left-turn phasing.

WB Convert to two-way traffic from Division to Maple Street.
Front Street NB Extend existing 180 ft. left-turn lane to 325 ft. length.

SB Extend existing 180’ft. left-turn lane to 325 ft. length.
Grandview NB Added second left-turn lane, and overlap right with WB left phase.
Parkway WB Added second left-turn lane.

EB Added overlap right with NB left phase.

Pedestrian Added an all-pedestrian scramble phase. This was possible due to the additional
lane capacity for the NB and WB lefts, however operations are still less favorable
than without the all pedestrian phase.

3.3 Median with Roundabouts Alternative

This alternative provides a geometrically sound roundabout at each key intersection as described
in Table 6, providing a raised median throughout the corridor, and eliminating mid-block left-
turns between Seventh Street and Grandview Parkway. As part of this alternative, eastbound and
westbound Bay Street access to Division Street would be redirected to Grandview Parkway. All

12 CDM
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five roundabouts would require two-lane approaches for all movements. RODEL summary tables
can be found in Appendix C.

Table 6 Median with Roundabout Alternative

Intersection/Segment Approach Leg Improvement

Corridor N/A Raised median along Division Street from Fourteenth Street to
Seventh Street (11 feet wide) with mid-block turns and from
Seventh Street to Grandview Parkway (six feet wide) eliminating
mid-block left turns. Synchronize signals between Fourteenth
Street and Front Street. The signal at Grandview Parkway cannot
be included as its synced to the east/west corridor

Fourteenth Street All Double lane roundabout
Eleventh Street All Double lane roundabout
Seventh Street All Double lane roundabout
Front Street All Double lane roundabout
Grandview Parkway All Double lane roundabout

3.4 Alternatives Traffic Operations

A summary of the three 2035 Build Alternative traffic operations are summarized in Table 7.
Detailed LOS Synchro calculation sheets are included in Appendix C, and SimTraffic queue tables
are included in Appendix D.

Table 7 Intersection Operations — 2035 Build Conditions

Study Intersection LTI AM Peak PM Peak Off-Peak

Control

Division
1 Street/Fourteenth Signal 48.8 D 55.9 E 51.1 D
Street/Silver Lake Road
2 Division Street/Eleventh TWSC
Street
TWSC
Free flow 13.3 (NBL) B 19.8 (NBL) C 17.1 (NBL) C
Free flow 0.0 (SBL) A 0.0 (SBL) A 0.0 (SBL) A
3 Division Street/Seventh signal 34 A 0.8 C 103 B
Street
Division Street/Front .
4 Street Signal N/A
Division
5 Street/Grandview Signal 33.2 C 42.9 D 28.3 C
Parkway
CDM
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Study Intersection et AM Peak PM Peak Off-Peak

Control

2035 Build Conditions — Median with Signals Alternative

Division

1 Street/Fourteenth Signal 32.4 C 38.5 D 31.7 C
Street/Silver Lake Road

) Division Street/Eleventh signal 175 B 256 C 5.0 c
Street

3 | Division Street/Seventh Signal 18.1 B 36.0 D 18.2 B
Street
Division Street/Front .
Division

5 Street/Grandview Signal 51.7 D 42.0 D 38.5 D
Parkway

2035 Build Conditions — Roundabouts Alternative

Division
1 Street/Fourteenth Roundabout 6.2 A 12.3 B 12.9 B
Street/Silver Lake Road

Division Street/Eleventh
Street

Division Street/Seventh
Street

Division Street/Front
Street

Division

5 Street/Grandview Roundabout 6.7 A 15.1 C 11.6 B
Parkway

Roundabout 8.7 A 9.1 A 7.4 A

Roundabout 4.5 A 6.9 A 9.2 A

Roundabout 8.3 A 17.6 C 13.5 B

Safety and Operational Improvements Summary

Traffic operations at the study intersections would generally improve under the Safety and
Operational Improvements alternative, compared to 2035 No-Build conditions, and are expected
to operate at acceptable LOS D or better with the exception of:

=  Fourteenth Street/Silver Lake Road - PM peak LOS E

= Eleventh Street - the eastbound and westbound approach would continue to operate at LOS
F.

=  Front Street - Is not improved from 2035 No-Build condition of PM and Off-Peak LOS F.
Median with Signals Alternative Summary

Traffic operations at the study intersections would improve substantially under the Median with
Signals Alternative, and are expected to operate at acceptable LOS D or better with the exception
of:

14 CcDm
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= Front Street - PM peak and off-peak hours will operate at LOS F.

= Note that the Grandview operations do not perform as well as the Safety and Operational
Improvements option due to the all pedestrian phase.

Roundabouts Alternative Summary

Under the Roundabouts alternative, traffic operations at the study intersections would improve
substantially. All five of the study intersections would operate at an acceptable LOS C or better.
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4. Preferred Alternative

The Preferred Alternative was developed as the most appropriate alternative, given operations,
safety, ROW constraints, and public feedback. The Preferred Alternative recommendation is
summarized in Table 8 along with overall LOS in comparison to the existing 2014 and No-Build
2035 options. In addition, the Safety and Operational Improvements Alternative is the
recommended short-term implementation plan which is also summarized in Table 8.

Table 8 Alternatives LOS Comparison
Overall Intersection LOS (AM/PM/off-peak)

. Existing No-Build Safety and Preferred Preferred Alternative

Intersection ) . .

(2014) (2035) Operational Alternative Recommendation

Improvements

Fourteenth Roundabout
Street
Eleventh F/F/F F/F/F F/F/F B/C/C Median with Signal
Street
Seventh A/B/B A/B/B A/C/B B/D/B Median with Signal
Street
Front Street C/D/D D/F/F N/A D/F/F Median with Signal
Grandview Cc/D/C D/E/D Cc/D/C A/C/B Roundabout
Parkway

4.1 Modifications from Conceptual Alternative

Below is a summary of the changes that were made to the Preferred Alternative as it progressed
from the conceptual stage.

Fourteenth Street:

o Preferred Alternative: Removed the dedicated WB right-turn lane. The conceptual
roundabout analysis was performed based on a high level of confidence that future
geometrics will be sufficient. This was done with a sensitivity analysis based 2035 traffic
conditions at each roundabout using RODEL’s confidence level of 85 percent instead of the
industry standard of 50 percent, per MDOT request. At 85 percent a third westbound lane
was shown in the conceptual alternative.

o Safety & Operational Improvements: None.
Eleventh Street:

o Preferred Alternative: Widen EB to accommodate a second approach lane to signal. WB
lane modification can occur within existing pavement but some on-street parking would be
lost.

16 CcDm
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e Safety & Operational Improvements: Removed the dedicated SB left-turn lane and added
a raised median to provide a pedestrian refuge area. Removed EB and WB movement
restrictions.

Seventh Street:

o Preferred Alternative: Allow WB left turns and add permitted/protected NB & SB left-
turn phase.

o Safety & Operational Improvements: Removed all improvements along Division Street
due to right-of-way impacts. Only improvement is conversion of Seventh Street to two-way
traffic for at least one block (Maple Street), which will remove a conflict point from Division
Street where approximately 50 percent of EB traffic turn right to then turn left onto Eighth
Street.

Front Street:

e Preferred Alternative: Extended NB and SB left-turn lanes an additional 100 feet to a total
length of 325 feet versus previous proposed 225 feet. The existing length is 180 feet. The
325-foot length was selected based on a length that would encompass queue lengths under
average conditions from September to June. Summer average conditions are likely closer
to the 95t queues which were not designed for due to ROW constraints. Table 9 contains
the queue lengths for the Existing 2014, No-Build 2035 and Preferred Alternative
conditions for each peak period. A significant improvement was seen over the No-Build
condition based on optimizing the cycle length, and changing the recall mode of Front Street
from max to min.

Table 9 Queue Lengths at Front and Division

Peak Period Average Queue Peak Period 95th Queue

Direction Alternative (ft.) (ft.)
AM PM | oP AM

NB Left Existing 2014 52 117 168
No-Build 2035 133 \
Median with Signals 2035 116
SB Left Existing 2014 38 118
No-Build 2035 68 204 285
Median with Signals 2035 75 127 115
Notes: up to 180 ft. 180 to 325 ft.

e Safety & Operational Improvements: No improvements proposed.
Grandview Parkway:

e Preferred Alternative: Removed the dedicated WB left-thru lane. The conceptual
roundabout analysis was performed based on a high level of confidence that future
geometrics will be sufficient. This was done with a sensitivity analysis based 2035 traffic

CDM
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conditions at each roundabout using RODEL’s confidence level of 85 percent instead of the
industry standard of 50 percent, per MDOT request. At 85 percent a third westbound lane
was shown in the conceptual alternative.

Safety & Operational Improvements: Removed additional NB left-turn lane.

Segment Options: Removed the median north of Seventh Street. Allowed access to all local
streets by gapping median between Fourteenth and Seventh.

4.2 Future Considerations

18

The signal analysis was based on conventional signal technology using Synchro. MDOT
currently has an Adaptive Signal Control Technology project scheduled for 2019 which is
anticipated to further improve corridor operations.

Roundabouts at Fourteenth Street and Grandview Parkway may require additional
westbound lane in the future which has been accounted for in the geometric design.

A signal at Eleventh Street is not warranted based on existing traffic (included in Appendix
G), however future traffic volumes are anticipated to meet the warrant, so a signal is
recommended. A signal will reduce the NB and SB left-turn queue lengths and provide a
signalized pedestrian crossing. SimTraffic results show NB queue lengths will not reach
Fourteenth Street (1200 feet south) during the 2035 worst peak with a maximum NB left
queue of 224 feet and a maximum NB through queue of 398 feet.
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Appendix A
Existing Traffic Counts
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Operations Supervisor”, Michigan Department of Transportation, Bureau of Transportation
Planning, Data Collection Section, 425 W. Ottawa, P.O. Box 30050, Lansing, Ml 48309 or by

“Clicking the Subrit” button at the top of the page.

All fields highlighted'in Red must be filled in before the request can be submitted.

STUDY NUMBER (Office use dnly) 1 7 8

CONTROL SECTION |SPOT NUMBER

28012
LOCATION {Site map must be submilied with request) PR-NO
US-31/M-37 (Division Street) and various local roads and streets in the vicinity between 14th ~ [992703
Street/Silver Lake Road intersection and Grandview Parkway, in Grand Traverse County MILE POINT
MP 5.742 to MP 6.938

{Requesting combination of 24-hour Hose Counts and 8-hour Manual Tuming Movement

counts at various locations as described on the attached list and vicinity map)

>< 24 hour vehicle volumes on each of the legs
15 minute totals
Classified Count

Gap Study on

>< 8 hour manual vehicle turning movements
7amto 9am

11am to Tpm

2pm to Spm

All TM's will be 3 Bin classified count unless specified.

>< 8 hour manual pedestrian movements

1 Separate school children from adult

L} taken

Notify Reglon Traffic and Safety Engineer of date survey Is to be

FULL NAME OF REQUESTOR
Rise Rasch - Traverse City TSC Manager

Delay Study on

Speed Studies at locations

5-Minute Interval Method
Note Time and extent of backups

shown on

Drawing No.

3 New [} Recheck

PHONE NUMBER
(231) 941-1986

PCA NO.
59500

EMAIL ADDRESS
raschr@michigan.gov

PROJECT JOB NO.
117305

PHASE
00 Multicode-TM2(MDOT only)

SPECIAL NOTES

Please contact the Traverse City TSC manager of scheduled dates for counts, so the City of Traverse City and Grand Traverse County
Road Commission can be notified of machines being placed on routes in their jurisdictions.

NAME AND EMAIL OF PERSON OR PERSONS TO BE NOTIFIED AFTER STUDY 1S COMPLETED

Rise Rasch (raschr@michigan.gov) and Margaret Barondess (barondessm@michigan.gov}




MICHIGAN DE
of

PARTMENT

TRANSPORTATION

TURNING MOVEMENT

US-31 (DIVISION) File Name : TM 178 US31 and 14th
@ 14TH/SILVER LAKE RD. Site Code : 130178
TRAVERSE CITY Start Date : 6/17/2013
GRAND TRAVERSE COUNTY Page No :1
Groups Printed- CARS & PEDS - SINGLE UNITS - SEMIS
Us-31 14th St. Us-31 14th St.
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 \
07:00 AM 12 65 23 0 100 24 14 27 0 65 15 91 6 0 112 3 34 19 0 56 333
07:15 AM 8 74 20 2 104 | 45 41 29 2 117 | 23 100 2 0 125 4 60 33 0 97 443
07:30 AM 22 85 26 0 133 54 39 26 0 119 | 40 125 8 0 173 3 63 45 0 111 536
07:45 AM 24 88 47 1 160 63 66 39 2 170 38 183 14 1 236 6 82 79 1 168 734
Total 66 312 116 3 497 | 186 160 121 4 471 ] 116 499 30 1 646 16 239 176 1 432 | 2046
08:00 AM 24 86 24 0 134| 45 48 34 0 127 | 42 146 11 0 199 5 76 73 1 155 615
08:15 AM 22 90 29 2 143 | 42 51 31 0 124 33 137 11 0 181 6 58 53 0 117 565
08:30 AM 23 102 34 1 160 35 50 36 0 121 36 125 5 0 166 9 73 M 0 123 570
08:45 AM 27 128 37 1 193 31 35 53 0 119| 42 168 6 1 217 11 63 67 0 141 670
Total 96 406 124 4 630 | 153 184 154 0 491 | 153 576 33 1 763 31 270 234 1 536 | 2420
*kk BREAK *kk
11:00 AM 13 211 31 1 256 35 51 82 0 168 | 56 174 8 0 238 10 71 40 0 121 783
11:15 AM 19 190 37 3 249 35 65 89 0 189| 63 158 8 0 229 8 53 M1 0 102 769
11:30 AM 19 204 39 0 262 25 52 79 0 156 | 83 157 19 0 259 | 22 43 33 1 99 776
11:45 AM 15 206 43 0 264 32 63 75 0 170 74 199 19 0 292 7 53 48 1 109 835
Total 66 811 150 4 1031| 127 231 325 0 683 | 276 688 54 0 1018| 47 220 162 2 431| 3163
12:00 PM 13 214 42 1 270 33 76 89 1 199 | 61 177 13 0 251 13 57 36 0 106 826
12:15 PM 19 197 33 1 250 30 59 96 2 187 | 75 183 21 0 279 7 63 48 0 118 834
12:30 PM 18 189 42 4 253 30 61 105 6 202 63 192 31 0 286 1 47 36 2 86 827
12:45 PM 21 195 32 5 253 31 62 100 5 198 | 77 189 14 0 280 10 58 58 0 126 857
Total 71 795 149 11 1026 | 124 258 390 14 786 | 276 741 79 0 1096 31 225 178 2 436 | 3344
*kk BREAK *kk
02:00 PM 15 186 41 0 242 25 51 72 1 149 | 63 192 12 0 267 8 54 20 0 82 740
02:15 PM 10 200 37 0 247 27 50 73 0 150| 55 175 9 0 239 2 55 31 0 88 724
02:30 PM 15 161 28 4 208 32 65 111 3 211 58 173 9 1 241 21 74 47 0 142 802
02:45 PM 23 178 40 3 244 | 47 57 83 3 190| 64 204 13 0 281 7 57 44 1 109 824
Total 63 725 146 7 941 | 131 223 339 7 700 | 240 744 43 1 1028 38 240 142 1 421 | 3090
03:00 PM 17 181 49 2 249 22 57 68 1 148 | 71 178 13 0 262 3 58 42 0 103 762
03:15 PM 14 176 51 1 242 33 51 89 2 175| 53 155 10 0 218 6 43 M 0 90 725
03:30 PM 21 173 49 3 246 28 55 77 3 163| 75 182 15 0 272 12 58 51 0 121 802
03:45 PM 19 221 56 2 298 26 60 88 0 174 55 181 29 1 266 8 44 37 1 90 828
Total 71 751 205 8 1035| 109 223 322 6 660 | 254 696 67 1 1018 29 203 171 1 404 | 3117
04:00 PM 15 200 60 2 277 23 63 72 0 158 | 57 166 15 0 238 12 44 53 1 110 783
04:15 PM 15 242 55 0 312 33 64 79 0 176 | 72 176 13 0 261 12 60 42 0 114 863
04:30 PM 16 187 50 2 255 | 27 76 83 0 186 | 70 157 13 0 240 8 70 36 0 114 795
04:45 PM 14 181 48 3 246 23 108 88 0 219| 55 121 9 0 185 9 79 45 0 133 783
Total 60 810 213 7 1090 | 106 311 322 0 739 | 254 620 50 0 924 | 41 253 176 1 471 | 3224
05:00 PM 30 205 53 1 289 28 92 83 0 203 | 61 172 16 2 251 10 57 42 0 109 852
05:15 PM 22 205 56 3 286 26 101 107 2 236| 53 180 21 1 255 15 53 36 0 104 881
05:30 PM 26 189 44 4 263 20 103 91 0 214 54 137 15 1 207 13 67 31 1 112 796
05:45 PM 23 155 33 5 216 26 81 79 3 189| 58 194 17 0 269 6 50 37 0 93 767
Total | 101 754 186 13 1054 | 100 377 360 5 842 | 226 683 69 4 982 | 44 227 146 1 418 | 3296
Grand Total | 594 5364 1289 57 7304 | 1036 1967 2333 36 5372 | 1795 5247 425 8 7475| 277 1877 1385 10 3549 | 23700
Apprch% | 8.1 734 176 0.8 19.3 36.6 434 07 24 702 57 041 78 529 39 03
Total% | 25 226 54 02 308 44 83 98 02 227| 76 221 1.8 0 315| 12 79 58 0 15
CARS&PEDS | 586 5220 1268 56 7130 | 1020 1958 2321 35 5334|1784 5113 423 8 7328 | 274 1870 1376 10 3530 | 23322
%carsaPEDs | 98.7 97.3 984 982 97.6/98.5 995 995 97.2 99.3|994 974 99.5 100 981989 99.6 994 100 995, 984
SINGLE UNITS 2 61 17 0 80 8 6 10 1 25 9 61 1 0 71 1 3 8 0 12 188
wsneteunts | 0.3 1.1 1.3 0 11 08 03 04 28 05| 05 12 0.2 0 09| 04 02 06 0 0.3 0.8




MICHIGAN DE
of

PARTMENT

TRANSPORTATION

TURNING MOVEMENT

US-31 (DIVISION) File Name : TM 178 US31 and 14th
@ 14TH/SILVER LAKE RD. Site Code : 130178
TRAVERSE CITY Start Date :6/17/2013
GRAND TRAVERSE COUNTY PageNo :2
Groups Printed- CARS & PEDS - SINGLE UNITS - SEMIS
Us-31 14th St. Us-31 14th St.
From North From East From South From West
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 \
SEMIS 6 83 4 1 94 8 3 2 0 13 2 73 1 0 76 2 4 1 0 7 190
% SEMIS 1 1.5 03 138 1.3] 08 0.2 01 0 0.2| 041 14 0.2 0 1 0.7 02 01 0 0.2 0.8
US-31
Out In Total
7509| | 7130| [14639
77 80 157
82 94 176
7668] | 7304] [14972
586] 5220] 1268] 56
2| 61 17 0
6] 83 4 1
594| 5364] 1289 57
Ti?ht Thru Left Peds
A5 S NS © oo P N N
8B e e By T =
qu,':: North N N ol SRR
s (gaNe © © s—> 6/17/2013 07:00 AM| +—3g 9 N
? =lig D a 6/17/2013 05:45 PM R o® o ol &
el ™ ™) [¢8) w5 T
= RNE CARS & PEDS g Y | BESE e
257298 AR SINGLE UNITS v *BuaR N
8 g g oo o9 g SEMIS T I N =y
8 3w sRege
o 2 BHo -~
Left Thru Right Peds
423] 5113] 1784 8
1 61 9 0
1 73 2 0
425| 5247| 1795 8
7815 | 7328] [15143
72 71 143
87 76 163
7974| | 7475] [15449
Out In Total
US-31




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31 (DIVISION) File Name : TM 178 US31 and 14th
@ 14TH/SILVER LAKE RD. Site Code : 130178
TRAVERSE CITY Start Date : 6/17/2013
GRAND TRAVERSE COUNTY Page No :1
Groups Printed- CARS & PEDS
Us-31 14th St. Us-31 14th St.
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 \
07:00 AM 12 62 20 0 94 24 13 27 0 64 15 87 5 0 107 3 34 19 0 56 321
07:15 AM 8 72 20 2 102| 44 41 29 2 116 | 23 94 2 0 119 4 60 33 0 97 434
07:30 AM 22 82 26 0 130 54 39 26 0 119 | 40 121 8 0 169 3 63 45 0 111 529
07:45 AM 24 81 47 1 153 62 66 39 2 169 | 38 178 14 1 231 6 82 78 1 167 720
Total 66 297 113 3 479 | 184 159 121 4 468 | 116 480 29 1 626 16 239 175 1 431 | 2004
08:00 AM 24 84 24 0 132| 44 48 34 0 126 | 41 136 11 0 188 5 76 73 1 155 601
08:15 AM 22 86 29 2 139 M1 51 30 0 122 33 127 11 0 171 6 58 53 0 117 549
08:30 AM 23 9 34 1 157 35 50 36 0 121 36 118 5 0 159 8 73 40 0 121 558
08:45 AM 27 123 35 1 186 30 35 53 0 118 | 41 165 6 1 213 11 63 65 0 139 656
Total 96 392 122 4 614 | 150 184 153 0 487 | 151 546 33 1 731 30 270 231 1 532 | 2364
*kk BREAK *kk
11:00 AM 13 207 31 1 252 35 51 81 0 167 | 55 168 8 0 231 10 69 39 0 118 768
11:15 AM 17 182 37 3 239 34 64 87 0 185| 63 156 8 0 227 8 53 M1 0 102 753
11:30 AM 19 197 38 0 254 25 51 79 0 155| 83 155 19 0 257 | 20 43 33 1 97 763
11:45 AM 15 199 43 0 257 31 61 74 0 166 | 73 194 19 0 286 7 53 47 1 108 817
Total 64 785 149 4 1002 | 125 227 321 0 673 | 274 673 54 0 1001 45 218 160 2 425 | 3101
12:00 PM 13 206 42 1 262 31 76 89 1 197 | 60 173 13 0 246 13 57 36 0 106 811
12:15 PM 19 194 33 1 247 29 59 96 1 185| 73 175 21 0 269 7 62 48 0 117 818
12:30 PM 18 184 41 4 247 29 61 105 6 201 63 186 31 0 280 1 47 35 2 85 813
12:45 PM 21 191 30 5 247 28 61 100 5 194 77 187 14 0 278 10 58 58 0 126 845
Total 71 775 146 11 1003 | 117 257 390 13 777 273 721 79 0 1073 31 224 177 2 434 | 3287
*kk BREAK *kk
02:00 PM 14 181 41 0 236 24 50 69 1 144 63 191 12 0 266 8 54 20 0 82 728
02:15 PM 10 196 35 0 241 27 50 72 0 149 | 55 169 9 0 233 2 55 31 0 88 711
02:30 PM 13 160 28 4 205 | 32 64 110 3 209| 58 164 9 1 232 21 73 47 0 141 787
02:45 PM 23 173 39 3 238 | 47 56 82 3 188 | 64 201 13 0 278 7 57 44 1 109 813
Total 60 710 143 7 920 | 130 220 333 7 690 | 240 725 43 1 1009 38 239 142 1 420 | 3039
03:00 PM 17 176 48 2 243 21 57 68 1 147 | 71 175 13 0 259 3 58 41 0 102 751
03:15 PM 13 174 48 0 235| 33 51 89 2 175| 52 151 10 0 213 6 43 M 0 90 713
03:30 PM 21 171 49 3 244 28 55 77 3 163| 75 178 15 0 268 12 58 51 0 121 796
03:45 PM 19 219 53 2 293 26 60 88 0 174 55 177 29 1 262 8 44 37 1 90 819
Total 70 740 198 7 1015] 108 223 322 6 659 | 253 681 67 1 1002| 29 203 170 1 403 | 3079
04:00 PM 14 190 59 2 265| 23 63 72 0 158 | 55 163 15 0 233 12 43 53 1 109 765
04:15 PM 15 237 54 0 306 33 64 79 0 176 | 71 176 12 0 259 12 60 42 0 114 855
04:30 PM 16 181 50 2 249 27 76 83 0 186| 70 154 13 0 237 8 70 36 0 114 786
04:45 PM 14 175 48 3 240 23 108 88 0 219| 55 117 9 0 181 9 79 44 0 132 772
Total 59 783 211 7 1060 | 106 311 322 0 739 | 251 610 49 0 910 | 41 252 175 1 469 | 3178
05:00 PM 30 202 53 1 286 28 92 82 0 202 61 172 16 2 251 10 56 42 0 108 847
05:15 PM 22 199 56 3 280 26 101 107 2 236 | 53 178 21 1 253 15 52 36 0 103 872
05:30 PM 25 185 44 4 258 20 103 91 0 214 54 136 15 1 206 13 67 31 1 112 790
05:45 PM 23 152 33 5 213 26 81 79 3 189 58 191 17 0 266 6 50 37 0 93 761
Total | 100 738 186 13 1037 | 100 377 359 5 841 | 226 677 69 4 976 | 44 225 146 1 416 | 3270
Grand Total | 586 5220 1268 56 7130 | 1020 1958 2321 35 5334|1784 5113 423 8 7328 | 274 1870 1376 10 3530 | 23322
Apprch % | 82 732 17.8 0.8 19.1 36.7 435 07 243 69.8 58 0.1 7.8 53 39 0.3
Total% | 25 224 54 02 306| 44 84 10 02 229) 76 219 18 0 314| 1.2 8 59 0 151
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Page 1 of 2

Michigan Depariment TRAFFIC SURVEY REQUEST DATE SUBMITTED
Of Transportation : 06/07/2013
1776 {09/12)
. DATE REQUEST RECEIVED (Office use
INSTRUCTIONS: Complete and return Traffic Survey Request form to "Statewide Field only} G/ 12

Operations Supervisor®, Michigan Department of Transporiation, Bureau of Transportation STUDY NUMBER (Office ke o’nly
Planning, Data Collection Section, 425 W. Ottawa, P.O. Box 30050, Lansing, Ml 48909 or by )1 7 7

“Clicking the Submit” button at the top of the page.

All fields highlighted in Red must be filled in before the reguest can be submitted, CONTROL SECTION |SPOT NUMBER

28012
LOCATION (Site map must be submitted with reguest) PR-NO
US-31/M-37 (Division Street) and various local roads and streets in the vicinity between 14th [ 992703
Streel/Silver Lake Road intersection and Grandview Parkway, in Grand Traverse County MILE POINT

MP 6.742 to MP 6.938

{Requesting combination of 24-hour Hose Counts and 8-hour Manual Turning Movement
counts at various locations as described on the attached list and vicinity map)

>< 24 hour vehicle volurmes on each of the legs D Gap Study on
156 minute totals
Classified Count

8 hour manual vehicle turning movements D Delay Study on

7am to Garm 5-pinute Interval Method

11amto 1pm
?Dm to Bpm Note Time and extent of backups
All ThM's will be 3 Bin classified count unless specified, [:I Speed Studies at locations shown on
>< 8 hour manual pedestrian movements Drawing No. ____
£1 Separate school children from adult [ New [} Recheck

Nofify Region Traffic and Safety Engineer of date survey is to be
taken

FULE NAME OF REQUESTOR
Rise Rasch - Traverse City TSC Manager

PHONE NUMBER PCA NO.

{231} 841-1986 50500

EMAIL ADDRESS PROJECT JOB NO. PHASE

raschr@michigan.gov 117305 00 Multicode-TM2(MDOT only}
SPECIAL NOTES

Please contact the Traverse City TSC manager of scheduted dates for counts, so the City of Traverse City and Grand Traverse County
Road Commission can be notified of machines being placed on routes in their jurisdictions.

NAME AND EMAIL OF PERSON OR PERSONS TO BE NOTIFIED AFTER STUDY IS COMPLETED

Rise Rasch (raschr@michigan.gov) and Margaret Barondess (barondessm@umichigan.gov}




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-37/Division St. File Name : TM 177
@ 11th St. Site Code : 130177
Traverse City Start Date :6/17/2013
Grand Traverse County Page No :1
Groups Printed- Cars/Peds - Single Units - Semis
From North US-31 From East 11th St. From South US-31 From West 11th St.
From North From East From South From West
Start Time | Right | Thru | Left | Peds | app.ow | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | apm.toa | Right | Thru | Left | Peds | apptom | int. Tota |
09:00 AM 4 71 1 0 76 1 0 0 0 1 0 96 42 0 138 26 1 0 0 27 242
09:15 AM 4 96 0 0 100 1 1 0 0 2 1 130 56 1 188 21 0 0 0 21 311
09:30 AM 6 104 0 1 111 1 0 0 0 1 1 172 61 1 235 47 1 0 0 48 395
09:45 AM 19 129 1 0 149 0 0 0 0 0 2 241 82 0 325 42 1 0 1 44 518
Total 33 400 2 1 436 3 1 0 0 4 4 639 241 2 886 | 136 3 0 1 140 | 1466
10:00 AM 6 128 0 0 134 1 1 0 0 2 5 197 61 1 264 22 0 0 0 22 422
10:15 AM 10 120 0 0 130 1 2 0 0 3 4 190 58 1 253 14 1 1 0 16 402
10:30 AM 4 141 3 0 148 2 0 0 0 2 2 172 36 0 210 21 3 2 0 26 386
10:45 AM 7 166 2 2 177 0 3 0 0 3 5 223 36 2 266 26 1 4 0 31 477
Total 27 555 5 2 589 4 6 0 0 10 16 782 191 4 993 83 5 7 0 95 | 1687
11:00 AM 11 220 2 1 234 0 1 0 1 2 1 227 39 0 267 45 0 1 0 46 549
11:15AM 12 214 0 0 226 3 1 0 0 4 3 220 36 0 259 43 2 2 1 48 537
11:30 AM 7 246 1 1 255 2 0 0 0 2 1 190 30 1 222 54 0 0 0 54 533
11:45 AM 6 203 1 1 211 1 1 0 0 2 0 215 42 0 257 51 0 1 1 53 523
Tota 36 883 4 3 926 6 3 0 1 10 5 852 147 1 1005 | 193 2 4 2 201 | 2142
12:00 PM 7 255 0 0 262 2 2 0 0 4 14 206 41 0 261 67 1 6 0 74 601
12:15 PM 12 243 0 1 256 0 2 0 0 2 1 238 43 2 284 41 1 2 1 45 587
12:30 PM 6 245 0 0 251 2 0 0 0 2 0 226 47 0 273 52 0 0 1 53 579
12:45 PM 12 226 1 1 240 3 1 0 0 4 0 243 61 1 305 51 0 2 0 53 602
Total 37 969 1 2 1009 7 5 0 0 12 15 913 192 3 1123 | 211 2 10 2 225 | 2369
* k% BREAK * k%
02:00 PM 17 247 1 1 266 2 0 2 0 4 1 212 52 0 265 55 0 2 0 57 592
02:15 PM 10 213 0 0 223 2 1 0 0 3 3 201 55 0 259 40 0 0 0 40 525
02:30 PM 8 225 3 0 236 2 0 0 0 2 0 214 40 0 254 45 1 2 0 48 540
02:45 PM 14 202 1 1 218 1 1 0 0 2 1 284 51 0 336 57 1 1 2 61 617
Tota 49 887 5 2 943 7 2 2 0 11 5 911 198 0 1114 | 197 2 5 2 206 | 2274
03:00 PM 15 263 0 0 278 1 1 0 0 2 1 230 35 0 266 50 0 5 0 55 601
03:15 PM 8 244 1 0 253 2 1 0 1 4 0 221 40 0 261 54 3 2 1 60 578
03:30 PM 14 268 0 0 282 3 0 0 0 3 2 229 40 0 271 57 0 2 0 59 615
03:45 PM 6 258 1 0 265 1 0 0 1 2 9 209 47 1 266 54 0 5 0 59 592
Total 43 1033 2 0 1078 7 2 0 2 11 12 889 162 1 1064 | 215 3 14 1 233 | 2386
04:00 PM 11 212 3 4 230 3 0 1 0 4 4 145 35 0 184 33 2 3 0 38 456
04:15 PM 7 223 0 1 231 1 0 1 0 2 3 217 19 0 239 44 1 6 0 51 523
04:30 PM 8 245 1 0 254 3 1 0 0 4 0 188 31 1 220 42 1 5 0 48 526
04:45 PM 9 258 1 1 269 1 0 0 0 1 0 167 47 1 215 49 2 1 1 53 538
Total 35 938 5 6 984 8 1 2 0 11 7 717 132 2 858 | 168 6 15 1 190 | 2043
05:00 PM 7 314 0 0 321 2 0 0 0 2 2 223 39 0 264 60 2 1 0 63 650
05:15 PM 9 290 2 1 302 3 0 0 0 3 0 245 40 0 285 47 4 4 2 57 647
05:30 PM 4 256 0 0 260 2 1 1 0 4 2 195 40 0 237 46 0 1 1 48 549
05:45 PM 19 221 0 1 241 1 0 0 0 1 1 241 37 4 283 27 1 1 1 30 555
Tota 39 1081 2 2 1124 8 1 1 0 10 5 904 156 4 1069 | 180 7 7 4 198 | 2401
Grand Total 299 6746 26 18 7089 50 21 5 3 79 69 6607 1419 17 8112 | 1383 30 62 13 1488 | 16768
Apprch % 42 952 04 03 63.3 26.6 6.3 38 09 814 175 0.2 929 2 42 09
Tota % 1.8 40.2 0.2 0.1 42.3 0.3 0.1 0 0 0.5 04 394 85 0.1 48.4 8.2 0.2 0.4 0.1 8.9
Cars/Peds 298 6570 26 18 6912 50 21 5 3 79 68 6486 1395 17 7966 | 1356 30 62 13 1461 | 16418
%CagPeds | 99.7 974 100 100 975 | 100 100 100 100 100 | 986 982 983 100 98.2 98 100 100 100 98.2 97.9
Single Units 1 91 0 0 92 0 0 0 0 0 1 74 21 0 96 27 0 0 0 27 215
% Single Units 0.3 1.3 0 0 13 0 0 0 0 0] 14 11 15 0 12 2 0 0 0 1.8 13
Semis 0 85 0 0 85 0 0 0 0 0 0 47 3 0 50 0 0 0 0 0 135
% Semis 0 13 0 0 1.2 0 0 0 0 0 0 07 02 0 0.6 0 0 0 0 0 0.8
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Out In Total
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US-31/M-37/Division St. File Name : TM 177
@ 11th St. Site Code : 130177
Traverse City Start Date : 6/17/2013
Grand Traverse County Page No :1
Groups Printed- Cars/Peds
From North US-31 From East 11th St. From South US-31 From West 11th St.
From North From East From South From West
Start Time | Right | Thru | Left [ Peds | app1ow | Right | Thru | Left | Peds | ap.taa | Right | Thru | Left | Peds | app.row | Right | Thru | Left | Peds | apptom | int.Totl |
09:00 AM 4 71 1 0 76 1 0 0 0 1 0 9% 42 0 138]| 26 1 0 0 27 242
09:15 AM 4 9% 0 0 100 1 1 0 0 2 1 130 56 1 188| 21 0 0 0 21| 311
09:30 AM 6 104 0 1 11 1 0 0 0 1 1 172 61 1 235 47 1 0 0 48| 395
09:45AM | 19 129 1 0 149 0 o 0 0 0 2 241 82 0 35| 42 1 o 1 44| 518
Tota | 33 400 2 1 436 3 1 0 0 4 4 639 241 2 886 | 136 3 0 1 140 | 1466
10:00 AM 6 128 0 0 134 1 1 0 0 2 5 197 61 1 24| 22 0 0 0 2| 422
10:15AM | 10 120 0 0 130 1 2 0 0 3 4 190 58 1 253| 14 1 1 0 16 | 402
10:30 AM 4 14 3 0 148 2 0 0 0 2 2 172 36 0 210 21 3 2 0 26| 386
10:45 AM 7 166 2 2 177 0 3 0 0 3 5 223 36 2 266 | 26 1 4 o 31| 477
Tota | 27 555 5 2 589 4 6 0 0 10/ 16 782 191 4  993| 83 5 7 0 95 | 1687
11:00AM | 11 211 2 1 225 0 1 0 1 2 1 220 38 0 259| 45 0 1 0 46| 532
1L15AM | 12 204 0 0 216 3 1 0 0 4 3 213 36 0 252| 37 2 2 1 42| 514
11:30 AM 7 236 1 1 245 2 0 0 0 2 1 18 29 1 217 | 54 0 0 0 54| 518
11:45 AM 6 195 1 1 203 1 1 0 0 2 0 206 40 0 246| 50 0 1 1 52 | 503
Totad | 36 846 4 3 889 6 3 0 1 10 5 825 143 1 974 | 186 2 4 2 194 | 2067
12:00 PM 7 250 0 0 257 2 2 0 0 4| 14 201 39 0 254| 66 1 6 0 73| 588
12:15PM | 11 239 0 1 251 0 2 0 0 2 1 231 41 2 275| 40 1 2 1 44| 572
12:30 PM 6 238 0 0 244 2 0 0 0 2 0 217 45 0 262| 52 0 0 1 53| 561
12:45PM | 12 217 1 1 231 3 1 0 0 4 0 238 61 1 300 | 49 0 2 o 51| 586
Tota | 36 944 1 2 983 7 5 0 0 12| 15 887 186 3 1091 | 207 2 10 2 221 2307
* k% BREAK * k%
0200PM | 17 238 1 1 257 2 0 2 0 4 1 209 52 0 262| 54 0 2 0 56| 579
0215PM | 10 208 0 0 218 2 1 0 0 3 3 193 54 0 250| 39 0 0 0 39| 510
02:30 PM 8 219 3 0 230 2 0 0 0 2 0 206 39 0 245| 45 1 2 0 48| 525
0245PM | 14 197 1 1 213 1 1 0 0 2 1 280 51 0 33| 55 1 1 2 59 | 606
Tota | 49 862 5 2 918 7 2 2 0 11 5 888 19 0 1089 | 193 2 5 2 202 ] 2220
03:00PM | 15 256 0 0 21 1 1 0 0 2 0 224 33 0 257| 50 0 5 0 55| 585
03:15 PM 8 235 1 0 244 2 1 0 1 4 0 217 38 0 25| 52 3 2 1 58 | 561
03:30PM | 14 264 0 0 278 3 0 0 0 3 2 223 40 0 265| 57 0 2 0 59| 605
03:45 PM 6 252 1 0 259 1 o 0 1 2 9 206 46 1 262 | 52 0 5 0 57| 580
Total | 43 1007 2 0 1052 7 2 0 2 11| 11 870 157 1 1039 | 211 3 14 1 229 | 2331
0400PM | 11 202 3 4 220 3 o 1 0 4 4 143 32 0 179| 32 2 3 0 37| 440
04:15 PM 7 218 0 1 22 1 0 1 0 2 3 214 19 0 23| 4 1 6 0 51| 515
04:30 PM 8 237 1 0 246 3 1 0 0 4 0 183 30 1 214 41 1 5 0 47| 511
04:45 PM 9 250 1 1 261 1 o 0 0 1 0 164 46 1 211 48 2 1 1 52| 525
Tota | 35 907 5 6 953 8 1 2 0 11 7 704 127 2 840 | 165 6 15 1 187 | 1901
05:00 PM 7 306 0 0 313 2 0 0 0 2 2 223 38 0 263| 60 2 1 0 63| 641
05:15 PM 9 274 2 1 286 3 0 0 0 3 0 241 40 0 281| 46 4 4 2 56| 626
05:30 PM 4 252 0 0 256 2 1 1 0 4 2 192 40 0 23| 45 0 1 1 47| s41
05:45PM | 19 217 0 1 237 1 0 0 0 1 1 235 36 4 276 | 24 1 1 1 27| 54
Total | 39 1049 2 2 1092 8 1 1 0 10 5 891 154 4 1054 | 175 7 7 4 193] 2349
GrandTota | 208 6570 26 18 6912 | 50 21 5 3 79| 68 648 1395 17 7966 | 1356 30 62 13 1461 | 16418
Apprch% | 43 951 04 03 633 266 63 38 09 814 175 02 9228 21 42 09
Tota% | 1.8 40 02 01 421] 03 01 0 0O 05| 04 395 85 01 485| 83 02 04 01 8.9




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-37/Division St. File Name : TM 177
@ 11th St. Site Code : 130177
Traverse City Start Date : 6/17/2013
Grand Traverse County Page No :1
Groups Printed- Single Units
From North US-31 From East 11th St. From South US-31 From West 11th St.
From North From East From South From West
Start Time | Right | Thru | Left [ Peds | app1ow | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | app.row | Right | Thru | Left | Peds | approm | int.Totl |
* k% BREAK * k%
11:00 AM 0 3 0 0 3 0 0 0 0 0 0 5 1 0 6 0 0 0 0 0 9
11:15AM 0 6 0 0 6 0 0 0 0 0 0 5 0 0 5 6 0 0 0 6 17
11:30 AM 0 2 0 0 2 0 0 0 0 0 0 3 1 0 4 0 0 0 0 0 6
11:45 AM 0 4 0 0 4 0 o 0 0 0 0 4 o 0 4 1 0 0 o 1 9
Total 0 15 0 0 15 0 0 0 0 0 0 17 2 0 19 7 0 0 0 7 41
12:00 PM o 2 0 o 2 0 0 0 0 0 0 4 2 0 6 1 0 0 0 1 9
12:15 PM 1 3 0 0 4 0 0 0 0 0 0 4 2 0 6 1 0 0 0 1 11
12:30 PM 0 3 0 0 3 0 o 0 0 0 0 2 2 0 4 o 0 0 0 0 7
12:45 PM 0 5 0 o 5 0 o 0 0 0 0 3 0 0 3 2 0 0 0 2 10
Total 1 13 0 0 14 0 0 0 0 0 0 13 6 0 19 4 0 0 0 4 37
* k% BREAK * k%
02:00 PM 0 6 0 0 6 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 8
02:15 PM o 2 0 o 2 0 0 0 0 0 0 4 1 0 5 1 0 0 0 1 8
02:30 PM 0 2 0 0 2 0 0 0 0 0 0 4 1 0 5 0 0 0 0 0 7
02:45 PM 0 1 0 o 1 0 o 0 0 0 0 2 0 0 2 2 0 o 0 2 5
Total 0 1 0 0 11 0 0 0 0 0 0o 1 2 0 13 4 0 0 0 4 28
03:00 PM 0 4 0 0 4 0 0 0 0 0 1 4 2 0 7 0 0 0 0 0 11
03:15 PM 0 5 0 0 5 0 0 0 0 0 0 1 2 0 3 2 0 0 0 2 10
03:30 PM 0 2 0 0 2 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 5
03:45 PM o 5 0 o 5 0 0 0 0 0 0 3 1 0 4 2 0 0 o 2 11
Total 0 16 0 0 16 0 0 0 0 0 1 1 5 0 17 4 0 0 0 4 37
04:00 PM 0 4 0 0 4 0 0 0 0 0 0 1 2 0 3 1 0 0 0 1 8
04:15 PM o 3 0 o 3 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 6
04:30 PM 0 5 0 0 5 0 0 0 0 0 0 4 1 0 5 1 0 0 0 1 11
04:45 PM 0 6 0 0 6 0 o 0 0 0 0 3 1 0 4 1 0 0 0 1 11
Total 0 18 0 0 18 0 0 0 0 0 0o 1 4 0 15 3 0 0 0 3 36
05:00 PM 0 4 0 0 4 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 5
05:15 PM 0 9 0 0 9 0 o 0 0 0 0 4 0 0 4 1 0 0 0 1 14
05:30 PM 0 4 0 0 4 0 o 0 0 0 0 3 o 0 3 1 0 0 0 1 8
05:45 PM o 1 0 0 1 0 0 0 0 0 0 4 1 0 5 3 0 0 0 3 9
Total 0 18 0 0 18 0 0 0 0 0 0o 1 2 0 13 5 0 0 0 5 36
Grand Total 1 9 0 o 92 0 0 0 0 0 1 74 21 0 9% | 27 0 0 0 27| 215
Apprch% | 11 989 0 0 0 0 0 0 1 771 219 0 100 0 0 0
Totd % | 05 423 0 0 428 0 0 0 0 0| 05 344 98 0 447|126 0 0 0 126




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-37/Division St. File Name : TM 177
@ 11th St. Site Code : 130177
Traverse City Start Date :6/17/2013
Grand Traverse County Page No :1
Groups Printed- Semis
From North US-31 From East 11th St. From South US-31 From West 11th St.
From North From East From South From West
Start Time | Right | Thru | Left [ Peds | app1ow | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | app.row | Right | Thru | Left | Peds | approm | int.Totl |
* k% BREAK * k%
11:00 AM 0 6 0 0 6 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 8
11:15AM 0 4 0 0 4 0 0 0 0 0 0 2 0 0 2 o 0 0 0 0 6
11:30 AM 0 8 0 0 8 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 9
11:45 AM 0 4 0 0 4 0 o 0 0 0 0 5 2 0 7 o 0 0 o 0 11
Total 0 22 0 0 22 0 0 0 0 0 0 10 2 0 12 0 0 0 0 0 34
12:00 PM o 3 0 o 3 0 0 0 0 0 0 1 0 0 1 o 0 0 0 0 4
12:15 PM 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 4
12:30 PM 0 4 0 0 4 0 o 0 0 0 0 7 0 0 7 o 0 0 0 0 11
12:45 PM 0 4 0 o 4 0 o 0 0 0 0 2 0 0 2 0 0 0 0 0 6
Total 0 12 0 0 12 0 0 0 0 0 0 13 0 0 13 0 0 0 0 0 25
* k% BREAK * k%
02:00 PM 0 3 0 0 3 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 5
02:15 PM o 3 0 o 3 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 7
02:30 PM 0 4 0 0 4 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 8
02:45 PM 0 4 0 o 4 0 o 0 0 0 0 2 0 0 2 o 0 o 0 0 6
Total 0 14 0 0 14 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 26
03:00 PM 0 3 0 0 3 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 5
03:15 PM 0 4 0 0 4 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 7
03:30 PM 0 2 0 0 2 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 5
03:45 PM o 1 0 o 1 0 0 0 0 0 0 0 o 0 0 0 0 0 o 0 1
Total 0 10 0 0 10 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 18
04:00 PM 0 6 0 0 6 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 8
04:15 PM o 2 0 o 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
04:30 PM 0 3 0 0 3 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 4
04:45 PM 0 2 0 0 2 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Total 0 13 0 0 13 0 0 0 0 0 0 2 1 0 3 0 0 0 0 0 16
05:00 PM 0 4 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
05:15 PM 7 0 7
* k% BREAK * k%
05:45 PM o 3 0 0 3 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 5
Total 0 14 0 0 14 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 16
Grand Total 0 8 0 o 85 0 0 0 0 0 0 47 3 0 50 0 0 0 0 ol 135
Apprch % 0 100 0 0 0 0 0 0 0 9 6 0 0 0 0 0
Total % 0 63 0 0 63 0 0 0 0 0 0 348 22 0 37 o 0 0 0 0
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Michigan Department TRAFFIC SURVEY REQUEST BATE SUBMITTED
Of Transporiation : 06/07/2013

1776 (09/12)
DATE REQUEST RECEIVED (Offjce use
INSTRUCTIONS: Complete and return Traffic Survey Request form to "Statewide Field only} (; 7/ )E

Operations Supervisor’, Michigan Department of Transportation, Bureau of Transportation STUDY NUMBER (Office uSe dhly)
Planning, Data Collection Section, 425 W. Ottawa, P.O. Box 30050, Lansing, Ml 4880¢ or by 1 7 6

“Ciicking the Submit” button at the top of the page.

Alll fields highiighted in Red must be filled in before the request can be submitted. CONTROL SECTION |SPOT NUMBER
28012
LOCATION {(Site map must be submitted with request) PR-NO
US-31/M-37 (Division Street) and various local roads and streets In the vicinity between 14th ~ {992703
Street/Silver Lake Road intersection and Grandview Parkway, in Grand Traverse County MILE POINT

MP 5.742 to MP 6.938

{Requesting combination of 24-hour Hose Counts and 8-hour Manual Turning Movement
counls at various locations as described on the attached list and vicinity map)

>< 24 hour vehicle volumes on each of the legs D Gap Study on
15 minute totals
Classified Count

>< 8 hour manual vehicle turning movements D Delay Study on
om0 o 5-Minute Interval Method
2pm to 6pm Note Time and extent of backups
Al TM’s wilt be 3 Bin classified count unless specified. D Speed Studies at locations shown an
>< 8 hour manual pedestrian movements Drawing No.
[} Separate school children from adult 7 New [J Recheck
Notify Region Trafflc and Safety Engineer of date survey s to be
taken
FULL NAME OF REQUESTOR
Rise Rasch - Traverse City TSC Manager
PHONE NUMBER PCA NO.
{231) 941-1986 59500
EMAIL ADDRESS PROJECT JOB NO. PHASE
raschr@michigan.gov ' 117305 00 Multicode-TM2(MDCT only)

SPECIAL NOTES

Please contact the Traverse City TSC manager of scheduled dates for counts, so the Cily of Traverse City and Grand Traverse County
Road Commission ¢an be nolified of machines being placed on routes in their jurisdictions.

NAME AND EMAIL OF PERSON OR PERSONS TO BE NOTIFIED AFTER STUDY IS COMPLETED

Rise Rasch (raschr@michigan.gov) and Margaret Barondess (barondessm@michigan.gov)
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M-37 (DIVISION) File Name : TM 176 US31 and 7th
@ 7TH Site Code : 130176
TRAVERSE CITY Start Date : 6/18/2013
GRAND TRAVERSE COUNTY Page No :1
Groups Printed- CARS & PEDS - SINGLE UNITS - SEMIS
SB US31 WB 7th NB US31 EB 7th
From North From East From South From West
End Time | Right | Thru| Left | Peds | app.7ow | Right | Thru | Left | Peds | app. 1o | Right | Thru | Left | Peds | app.tow | Right | Thru | Left | Peds | app. Tot | int. Total |
07:15 AM 1" 79 0 3 93 2 1" 0 0 13 0 98 0 1 99 5 0 2 0 7 212
07:30 AM 10 97 0 1 108 4 13 0 0 17 0 147 2 5 154 16 0 2 0 18 297
07:45 AM 13 118 0 5 136 3 19 0 0 22 0 161 1 6 168 21 0 14 0 35 361
08:00 AM 15 115 0 5 135 3 30 0 1 34 0 215 0 2 217 25 0 12 0 37 423
Total 49 409 0 14 472 12 73 0 1 86 0 621 3 14 638 67 0 30 0 97 | 1293
08:15 AM 12 127 0 1 140 4 29 0 0 33 0 167 0 2 169 20 0 9 0 29 371
08:30 AM 10 128 0 1 139 4 21 0 0 25 0 210 1 2 213 17 0 7 0 24 401
08:45 AM 8 157 0 4 169 5 17 0 0 22 0 172 1 2 175 1" 0 4 0 15 381
09:00 AM 7 183 0 2 192 4 25 0 0 29 0 170 2 1 173 19 0 2 0 21 415
Total 37 595 0 8 640 17 92 0 0 109 0 719 4 7 730 67 0 22 0 89| 1568
Kkk BREAK *kk
11:15 AM 10 212 0 6 228 7 16 0 0 23 0 189 0 3 192 40 0 12 0 52 495
11:30 AM 7 241 0 1 249 9 17 0 0 26 0 206 0 3 209 24 0 13 0 37 521
11:45 AM 4 213 0 2 219 9 25 0 0 34 0 218 1 5 224 25 0 14 1 40 517
12:00 PM 9 289 0 3 301 7 22 0 0 29 0 261 0 1 262 39 0 17 0 56 648
Total 30 955 0 12 997 32 80 0 0 112 0 874 1 12 887 | 128 0 56 1 185 | 2181
12:15 PM 11 250 0 6 267 11 13 0 0 24 0 223 0 5 228 47 0 12 5 64 583
12:30 PM 8 255 0 0 263 14 28 0 0 42 0 219 0 0 219 32 0 12 1 45 569
12:45 PM 5 235 0 3 243 1 30 0 2 43 0 272 0 7 279 24 0 15 0 39 604
01:00 PM 11 247 0 3 261 12 29 0 1 42 0 226 0 0 226 26 0 16 0 42 571
Total 35 987 0 12 1034 48 100 0 3 151 0 940 0 12 952 | 129 0 55 6 190 | 2327
*kk BREAK *kk
02:15 PM 4 207 0 3 214 8 34 0 0 42 0 218 1 1 220 30 0 9 0 39 515
02:30 PM 11 258 0 1 270 9 28 0 0 37 0 263 0 1 264 37 0 12 0 49 620
02:45 PM 8 236 0 5 249 3 29 0 0 32 0 205 0 3 208 35 0 15 0 50 539
03:00 PM 14 271 0 0 285 6 28 0 0 34 0 267 0 2 269 39 0 11 0 50 638
Total 37 972 0 9 1018 26 119 0 0 145 0 953 1 7 961 | 141 0 47 0 188 | 2312
03:15 PM 7 258 0 3 268 8 25 0 0 33 0 209 0 2 211 48 0 29 0 77 589
03:30 PM 4 236 0 1 241 10 20 0 0 30 0 237 0 3 240 41 0 20 0 61 572
03:45 PM 1 241 0 0 252 10 20 0 0 30 0 196 0 10 206 65 0 28 2 95 583
04:00 PM 2 270 0 0 272 9 25 0 0 34 0 266 1 3 270 48 0 19 1 68 644
Total 24 1005 0 4 1033 37 90 0 0 127 0 908 1 18 927 | 202 0 96 3 301 | 2388
04:15 PM 6 256 0 2 264 9 38 0 0 47 0 205 0 2 207 48 0 16 1 65 583
04:30 PM 7 266 0 1 274 5 22 0 0 27 0 234 1 3 238 35 0 18 0 53 592
04:45 PM 6 260 0 5 271 10 32 0 0 42 0 184 0 7 191 62 0 26 0 88 592
05:00 PM 6 236 0 2 244 6 24 0 0 30 0 238 0 4 242 50 0 23 0 73 589
Total 25 1018 0 10 1053 30 116 0 0 146 0 861 1 16 878 | 195 0 83 1 279 | 2356
05:15 PM 5 283 0 1 289 11 30 0 0 41 0 200 1 7 208 65 0 30 0 95 633
05:30 PM 6 274 0 4 284 12 61 0 0 73 0 261 0 5 266 51 0 32 1 84 707
05:45 PM 10 225 0 4 239 13 27 0 0 40 0 232 0 6 238 35 0 18 0 53 570
06:00 PM 7 233 0 1 241 7 16 0 0 23 0 242 0 3 245 27 0 12 0 39 548
Total 28 1015 0 10 1053 43 134 0 0 177 0 935 1 21 957 | 178 0 92 1 271 | 2458
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M-37 (DIVISION) File Name : TM 176 US31 and 7th
@ 7TH Site Code : 130176
TRAVERSE CITY Start Date :6/18/2013
GRAND TRAVERSE COUNTY Page No :2
Groups Printed- CARS & PEDS - SINGLE UNITS - SEMIS
SB US31 WB 7th NB US31 EB 7th
From North From East From South From West
Right | Thru | Left | Peds | app. o | Right | Thru | Left | Peds | app. to | Right | Thru | Left [ Peds | app. 1ot | Right | Thru | Left | Peds | app. Tot | int. Total |
Grand Total | 265 6956 0 79 7300 | 245 804 0 4 1053 0 6811 12 107 6930 | 1107 0 481 12 1600 | 16883
Apprch % | 3.6 95.3 0 11 23.3 764 0 04 0 983 02 15 69.2 0 301 0.8
Total % | 1.6 41.2 0 05 432| 15 48 0 0 6.2 0 403 01 0.6 41| 6.6 0 28 01 9.5
CARS & PEDS | 260 6768 0 79 7107 | 242 804 0 4 1050 0 6654 12 107 6773 | 1104 0 476 12 1592 | 16522
%cars&PEDs | 98.1 97.3 0 100 97.4/98.8 100 0 100 99.7 0 977 100 100 97.7|99.7 0 99 100 995| 979
SINGLE UNITS 5 87 0 0 92 3 0 0 0 3 0 66 0 0 66 3 0 5 0 8 169
wsweLeunts | 1.9 1.3 0 0 1.3 1.2 0 0 0 0.3 0 1 0 0 11 0.3 0 1 0 0.5 1
SEMIS 0 101 0 0 101 0 0 0 0 0 0 91 0 0 91 0 0 0 0 0 192
% SEMIS 0 15 0 0 1.4 0 0 0 0 0 0 13 0 0 1.3 0 0 0 0 0 1.1
SB US31
Out In Total
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7537| | 7300/ [14837
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0| 66 0 0
0o 9 0 0
12| 6811 ol 107
7872 6773| |14645
90 66 156
101 91 192
8063] | 6930] [14993
Out In Total
NB US31




Michigan D
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Transpo
Traffic

epartment

rtation
Study

M-37 (DIVISION) File Name : TM 176 US31 and 7th
@ 7TH Site Code : 130176
TRAVERSE CITY Start Date : 6/18/2013
GRAND TRAVERSE COUNTY Page No :1
Groups Printed- CARS & PEDS
SB US31 WB 7th NB US31 EB 7th
From North From East From South From West
End Time | Right | Thru| Left | Peds | app.7ow | Right | Thru | Left | Peds | app. 1o | Right | Thru | Left | Peds | app.tow | Right | Thru | Left | Peds | app. Tot | int. Total |
07:15 AM 11 74 0 3 88 2 11 0 0 13 0 92 0 1 93 5 0 2 0 7 201
07:30 AM 9 96 0 1 106 4 13 0 0 17 0 142 2 5 149 16 0 2 0 18 290
07:45 AM 13 112 0 5 130 3 19 0 0 22 0 155 1 6 162 | 20 0 14 0 34 348
08:00 AM 15 113 0 5 133 3 30 0 1 34 0 212 0 2 214 25 0 12 0 37 418
Total | 48 395 0 14 4571 12 73 0 1 86 0 601 3 14 618 | 66 0 30 0 96| 1257
08:15 AM 12 123 0 1 136 4 29 0 0 33 0 157 0 2 159 20 0 9 0 29 357
08:30 AM 10 123 0 1 134 4 21 0 0 25 0 198 1 2 201 17 0 6 0 23 383
08:45 AM 8 149 0 4 161 4 17 0 0 21 0 169 1 2 172 11 0 4 0 15 369
09:00 AM 7 179 0 2 188 4 25 0 0 29 0 164 2 1 167 19 0 2 0 21 405
Total 37 574 0 8 619 16 92 0 0 108 0 688 4 7 699 67 0 21 0 88| 1514
*kk BREAK *kk
11:15 AM 10 205 0 6 221 7 16 0 0 23 0 179 0 3 182 40 0 12 0 52 478
11:30 AM 6 238 0 1 245 9 17 0 0 26 0 200 0 3 203 24 0 13 0 37 511
11:45 AM 4 210 0 2 216 8 25 0 0 33 0 213 1 5 219 25 0 14 1 40 508
12:00 PM 9 282 0 3 294 7 22 0 0 29 0 260 0 1 261 39 0 17 0 56 640
Total | 29 935 0 12 976 | 31 80 0 0 111 0 852 1 12 865 | 128 0 56 1 185 | 2137
12:15 PM 10 243 0 6 259 11 13 0 0 24 0 216 0 5 221 47 0 12 5 64 568
12:30 PM 8 245 0 0 253 14 28 0 0 42 0 218 0 0 218 31 0 11 1 43 556
12:45 PM 5 228 0 3 236 11 30 0 2 43 0 265 0 7 272 24 0 13 0 37 588
01:00 PM 11 241 0 3 255 12 29 0 1 42 0 219 0 0 219 26 0 16 0 42 558
Total 34 957 0 12 1003 48 100 0 3 151 0 918 0 12 930 | 128 0 52 6 186 | 2270
*kk BREAK *kk
02:15 PM 4 196 0 3 203 8 34 0 0 42 0 212 1 1 214 30 0 9 0 39 498
02:30 PM 11 252 0 1 264 9 28 0 0 37 0 258 0 1 259 36 0 12 0 48 608
02:45 PM 8 231 0 5 244 3 29 0 0 32 0 201 0 3 204 | 35 0 15 0 50 530
03:00 PM 13 264 0 0 277 5 28 0 0 33 0 260 0 2 262 39 0 11 0 50 622
Total 36 943 0 9 988 25 119 0 0 144 0 931 1 7 939 | 140 0 47 0 187 | 2258
03:15 PM 7 250 0 3 260 8 25 0 0 33 0 204 0 2 206 | 48 0 29 0 77 576
03:30 PM 4 232 0 1 237 10 20 0 0 30 0 231 0 3 234 41 0 19 0 60 561
03:45 PM 11 233 0 0 244 10 20 0 0 30 0 189 0 10 199 65 0 28 2 95 568
04:00 PM 2 263 0 0 265 9 25 0 0 34 0 263 1 3 267 | 48 0 19 1 68 634
Total 24 978 0 4 1006 37 90 0 0 127 0 887 1 18 906 | 202 0 95 3 300 | 2339
04:15 PM 6 250 0 2 258 9 38 0 0 47 0 201 0 2 203 48 0 16 1 65 573
04:30 PM 7 263 0 1 271 5 22 0 0 27 0 232 1 3 236 35 0 18 0 53 587
04:45 PM 6 255 0 5 266 10 32 0 0 42 0 183 0 7 190 62 0 26 0 88 586
05:00 PM 6 225 0 2 233 6 24 0 0 30 0 235 0 4 239 | 50 0 23 0 73 575
Total | 25 993 0 10 1028| 30 116 0 0 146 0 851 1 16 868 | 195 0 83 1 279 | 2321
05:15 PM 4 278 0 1 283 | 11 30 0 0 41 0 198 1 7 206 | 65 0 30 0 95 625
05:30 PM 6 268 0 4 278 12 61 0 0 73 0 255 0 5 260 51 0 32 1 84 695
05:45 PM 10 219 0 4 233 | 13 27 0 0 40 0 232 0 6 238 | 35 0 18 0 53 564
06:00 PM 7 228 0 1 236 7 16 0 0 23 0 241 0 3 244 27 0 12 0 39 542
Total 27 993 0 10 1030 43 134 0 0 177 0 926 1 21 948 | 178 0 92 1 271 | 2426




Michigan Department

of

Transportation
Traffic Study

M-37 (DIVISION) File Name : TM 176 US31 and 7th
@ 7TH Site Code : 130176
TRAVERSE CITY Start Date : 6/18/2013
GRAND TRAVERSE COUNTY Page No :2
Groups Printed- CARS & PEDS
SB US31 WB 7th NB US31 EB 7th
From North From East From South From West
Right | Thru | Left | Peds | app. o | Right | Thru | Left | Peds | app. to | Right | Thru | Left [ Peds | app. 1ot | Right | Thru | Left | Peds | app. Tot | int. Total |
Grand Total | 260 6768 0 79 7107 | 242 804 0 4 1050 0 6654 12 107 6773 | 1104 0 476 12 1592 | 16522
Apprch % | 3.7 95.2 0 11 23 76.6 0 04 0 982 02 16 69.3 0 299 0.8
Total % | 1.6 41 0 05 43| 15 49 0 0 6.4 0 403 01 06 41| 6.7 0 29 0.1 9.6
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Michigan Department
of
Transportation
Traffic Study

M-37 (DIVISION) File Name : TM 176 US31 and 7th
@ 7TH Site Code : 130176
TRAVERSE CITY Start Date : 6/18/2013
GRAND TRAVERSE COUNTY Page No :2
Groups Printed- SINGLE UNITS
SB US31 WB 7th NB US31 EB 7th
From North From East From South From West
Right | Thru | Left | Peds | app. o | Right | Thru | Left | Peds | app. to | Right | Thru | Left [ Peds | app. 1ot | Right | Thru | Left | Peds | app. Tot | int. Total |
Grand Total 5 87 0 0 92 3 0 0 0 3 0 66 0 0 66 3 0 5 0 8 169
Apprch % | 5.4 94.6 0 0 100 0 0 0 0 100 0 0 375 0 625 0
Total % 3 515 0 0 544 18 0 0 0 1.8 0 39.1 0 0 391 18 0 3 0 4.7
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End Time | Right | Thru| Left | Peds | app.7ow | Right | Thru | Left | Peds | app. 1o | Right | Thru | Left | Peds | app.tow | Right | Thru | Left | Peds | app. Tot | int. Total |
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Michigan Department
of
Transportation
Traffic Study

M-37 (DIVISION) File Name : TM 176 US31 and 7th
@ 7TH Site Code : 130176
TRAVERSE CITY Start Date : 6/18/2013
GRAND TRAVERSE COUNTY Page No :2
Groups Printed- SEMIS
SB US31 WB 7th NB US31 EB 7th
From North From East From South From West
Right | Thru | Left | Peds | app. o | Right | Thru | Left | Peds | app. to | Right | Thru | Left [ Peds | app. 1ot | Right | Thru | Left | Peds | app. Tot | int. Total |
Grand Total 0 101 0 0 101 0 0 0 0 0 0 91 0 0 91 0 0 0 0 0 192
Apprch % 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0
Total % 0 526 0 0 526 0 0 0 0 0 0 474 0 0 474 0 0 0 0 0




Page 1 of 2

Michigan Depariment TRAFFIC SURVEY REQUEST DATE SUBMITTED
1776 {09112}
DATE REQUEST RECEIVED (Offjce use
INSTRUCTIONS: Complete and return Traffic Survey Request form to "Slatewide Field anly) C/7/ 15

Operations Supervisor”, Michigan Department of Transportation, Bureau of Transportation STUDY NUMBER (Office use dnly) e
Planning, Dala Collection Section, 425 W. Ottawa, P.O. Box 30050, Lansing, Ml 48808 or by 1 7 J
“Clicking the Submit" button at the iop of the page.

All fields highlighted in Red must be filled in before the request can be submitted, CONTROL SECTION ) SPOT NUMBER
28012
LOCATION (Site map must be submitted with request) PR-NO
US-31/M-37 (Division Street) and various local roads and streets in the vicinity between 14th 992703
Street/Silver Lake Road intersection and Grandview Parkway, in Grand Traverse County MILE POINT

MP 5.742 1o MP 6.938

{Requesting combination of 24-hour Hose Counts and 8-hour Manual Turning Movement
counts at various locations as described on the attached list and vicinity map)

>< 24 hour vehicle volumes on each of the legs D Gap Study on
15 minute totals
Classified Count

>< 8 hour manual vehicle turning movements ::I Delay Study on
;/'?;n":ot: ?;nm 5-Minute Interval Method
2pm to &pm Note Time and extent of backups
All TM's will be 3 Bin classified count unless specified. Speed Studies at locations shown on
>< 8 hour manual pedestrian movements- Drawing No.
[0 Separate schoot childeen from adult ] New [} Recheck

Notify Region Traffic and Safety Engineer of date survey is to be
taken

FULL NAME OF REQUESTOR
Rise Rasch - Traverse Cily TSC Manager

PHONE NUMBER PCA NO.

{231) 941-1986 _ 589500

EMANL ADDRESS PROJECT JOB NO, PHASE

raschr@michigan.gov ' 117305 00 Multicode-TM2{MDOT anly}

SPECIAL NOTES

Please contact the Traverse City TSC manager of scheduled dates for counts, so the Cily of Traverse City and Grand Traverse County
Road Commission can be notified of machines being placed on routes in their jurisdictions.

NAME AND EMAIL OF PERSON OR PERSONS TO BE NOTIFIED AFTER STUDY IS COMPLETED

Rise Rasch (raschr@michigan.gov) and Margaret Barondess (barondessm@michigan.gov)




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-37/Division St. File Name : TM 175
@ Front St. Site Code : 130175
Traverse City Start Date :6/18/2013
Grand Traverse County Page No :1
Groups Printed- Cars/Peds - Single Units - Semis
From North US-31 From East Front St. From South US-31 From West Front St.
From North From East From South From West
Start Time | Right | Thru | Left | Peds | app.ow | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | apm.toa | Right | Thru | Left | Peds | apptom | int. Tota |
07:00 AM 9 67 15 3 %) 0 24 7 0 31 14 56 5 2 7 3 29 28 0 60 262
07:15 AM 22 92 9 5 128 6 37 16 0 59 24 73 19 3 119 7 47 31 0 85 391
07:30 AM 25 92 20 2 139 3 32 13 0 48 28 119 13 0 160 3 59 57 0 119 466
07:45 AM 47 117 19 4 187 3 75 27 1 106 44 125 27 4 200 3 107 68 0 178 671
Total | 103 368 63 14 548 12 168 63 1 244 | 110 373 64 9 556 16 242 184 0 442 | 1790
08:00 AM 42 109 17 4 172 6 58 18 0 82 36 102 15 2 155 3 83 51 1 138 547
08:15 AM 37 113 19 4 173 7 57 15 0 79 40 119 31 3 193 8 78 46 3 135 580
08:30 AM 32 118 20 8 178 3 59 23 0 85 29 103 25 3 160 19 75 38 2 134 557
08:45 AM 37 134 31 9 211 16 49 26 0 91 31 102 32 2 167 20 74 53 0 147 616
Total | 148 474 87 25 734 32 223 82 0 337 | 136 426 103 10 675 50 310 188 6 554 | 2300
*k*k B REA K * k%
11:00 AM 28 117 30 2 177 16 78 37 1 132 35 112 36 3 186 34 68 59 0 161 656
11:15 AM 39 155 26 2 222 11 49 50 1 111 50 143 27 4 224 26 64 39 0 129 686
11:30 AM 33 126 32 5 196 15 69 46 3 133 39 160 40 6 245 27 64 45 2 138 712
11:45 AM 42 178 30 4 254 21 69 56 1 147 57 166 35 0 258 34 66 51 0 151 810
Total | 142 576 118 13 849 63 265 189 6 523 | 181 581 138 13 913 | 121 262 1% 2 579 | 2864
12:00 PM 31 157 35 7 230 15 7 47 0 139 43 163 45 2 253 27 76 47 1 151 773
12:15PM 36 161 31 3 231 26 69 51 0 146 49 166 37 3 255 26 70 57 0 153 785
12:30 PM 36 155 30 4 225 19 75 52 1 147 56 165 45 6 272 26 58 43 0 127 771
12:45 PM 37 179 40 5 261 17 64 55 4 140 44 168 49 3 264 21 69 50 2 142 807
Total | 140 652 136 19 947 77 285 205 5 572 | 192 662 176 14 1044 | 100 273 197 3 573 | 3136
*k*k B REA K *kk
02:00 PM 42 159 33 7 241 17 74 52 3 146 43 176 36 2 257 38 53 34 0 125 769
02:15 PM 38 149 24 6 217 18 68 53 0 139 31 172 50 2 255 35 53 47 3 138 749
02:30 PM 45 171 17 7 240 13 69 58 1 141 39 171 34 0 244 26 54 55 0 135 760
02:45 PM 36 151 31 4 222 13 75 54 0 142 32 164 44 2 242 33 73 46 1 153 759
Total | 161 630 105 24 920 61 286 217 4 568 | 145 683 164 6 998 | 132 233 182 4 551 | 3037
03:00 PM 36 175 24 5 240 16 63 46 0 125 38 183 23 4 248 42 49 40 3 134 747
03:15 PM 37 151 27 9 224 16 59 43 1 119 41 146 39 7 233 34 66 44 2 146 722
03:30 PM 43 192 20 6 261 20 74 52 0 146 49 162 33 2 246 31 63 54 0 148 801
03:45 PM 47 143 40 3 233 14 89 48 0 151 38 172 50 3 263 30 79 48 3 160 807
Total | 163 661 111 23 958 66 285 189 1 541 | 166 663 145 16 990 | 137 257 186 8 588 | 3077
04:00 PM 38 185 30 9 262 14 e 48 0 139 29 173 30 1 233 34 57 54 1 146 780
04:15 PM 40 157 32 10 239 20 86 54 0 160 34 170 36 10 250 21 64 58 0 143 792
04:30 PM 31 182 19 8 240 13 73 48 2 136 41 166 25 3 235 23 61 62 2 148 759
04:45 PM 41 155 33 7 236 16 87 29 0 132 45 150 38 4 237 32 76 52 1 161 766
Total | 150 679 114 34 977 63 323 179 2 567 | 149 659 129 18 955 | 110 258 226 4 598 | 3097
05:00 PM 38 200 29 13 280 12 82 60 6 160 44 195 25 4 268 35 67 56 1 159 867
05:15 PM 26 160 32 7 225 11 94 49 2 156 41 175 51 1 268 22 80 62 0 164 813
05:30 PM 53 177 30 7 267 16 84 52 1 153 40 201 33 3 277 19 52 46 1 118 815
05:45 PM 37 161 23 6 227 18 66 37 0 121 38 156 28 0 222 21 67 40 2 130 700
Tota | 154 698 114 33 999 57 326 198 9 590 | 163 727 137 8 1035 97 266 204 4 571 | 3195
Grand Total | 1161 4738 848 185 6932 | 431 2161 1322 28 3942 | 1242 4774 1056 94 7166 | 763 2101 1561 31 4456 | 22496
Apprch% | 16.7 683 122 2.7 109 548 335 0.7 17.3 66.6 14.7 1.3 171 47.1 35 0.7
Tota % 52 211 3.8 0.8 30.8 19 9.6 5.9 0.1 17.5 55 212 4.7 0.4 319 34 9.3 6.9 0.1 19.8
Cars/Peds 1127 4575 826 185 6713 | 420 2130 1303 28 3881 | 1232 4660 1045 94 7031 | 752 2087 1523 31 4393 | 22018
%CasPeds | 97.1 96.6 974 100 968 | 974 986 98.6 100 985 | 992 97.6 99 100 98.1 1986 993 976 100 98.6 97.9
Single Units 30 91 20 0 141 9 30 17 0 56 10 60 9 0 79 6 13 34 0 53 329
% Single Units 2.6 19 24 0 2| 21 14 13 0 14| 08 1.3 09 0 11| 08 06 22 0 12 15




MICHIGAN DE
of

PARTMENT

TRANSPORTATION

TURNING MOVEMENT

US-31/M-37/Division St. File Name : TM 175
@ Front St. Site Code : 130175
Traverse City Start Date :6/18/2013
Grand Traverse County Page No :2
Groups Printed- Cars/Peds - Single Units - Semis
From North US-31 From East Front St. From South US-31 From West Front St.
From North From East From South From West
Right | Thru | Left | Peds | app1om | Right | Thru | Left | Peds | app.tow | Right | Thru | Left [ Peds | ap.toa | Right | Thru | Left | Peds | apptom | int. Tota |
Semis 4 72 2 0 78 2 1 2 0 5 0 54 2 0 56 5 1 4 0 10 149
% Semis 0.3 15 02 0 11| 05 0 02 0 0.1 0 11 02 0 08| 0.7 0 03 0 0.2 0.7
From North US-31
Out In Total
6603| | 6713] [13316
103 141 244
60 78 138
6766/ | 6932] [13698
1127] 4575] 826] 185
30 91 20 0
4 72 2 0
1161] 4738] 848] 185
Ti?ht Thru Left Peds
—[10 NN o <t
BeTTE 2 jBe t T 5 1 L2k
Py 3o o o ARSDT
E’j ~ O || North S wal o
c ©~  |o 2 =1 INY 3
S |om9yg 1= JE 6/18/2013 07:00 AM| “—33 o m
e i 6/18/2013 05:45 PM =005 2 Q=&
2 N © 0o = S oo
§ ) < E = - Nl e |
N N2l Cars/Peds 2R o8 S
E_lagnw e Single Units NN N o
L3R @ 5°°5 e Semis p 0 5~
Left Thru Right Peds
1045] 4660] 1232 94
9| 60 10 0
2| 54 0 0
1056| 4774] 1242 04
6630 [ 7031| [13661
114 79 193
79 56 135
6823| | 7166] [13989
Out In Total
From South US-31




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-37/Division St. File Name : TM 175
@ Front St. Site Code : 130175
Traverse City Start Date : 6/18/2013
Grand Traverse County Page No :1
Groups Printed- Cars/Peds
From North US-31 From East Front St. From South US-31 From West Front St.
From North From East From South From West
Start Time | Right | Thru | Left [ Peds | app1ow | Right | Thru | Left | Peds | ap.taa | Right | Thru | Left | Peds | app.row | Right | Thru | Left | Peds | apptom | int.Totl |
07:00 AM 9 67 15 3 94 0 24 7 0 31| 14 56 5 2 77 3 29 28 0 60| 262
07:15 AM 22 92 9 5 128 6 37 16 0 59 24 73 19 3 119 7 47 31 0 85 391
07:30 AM 25 92 20 2 139 3 32 13 0 48| 28 119 13 0 160 3 59 57 0 119 466
07:45AM | 47 117 19 4 187 3 75 27 1 106| 44 125 27 4 200 3 107 68 0 178 671
Total | 103 368 63 14 548 12 168 63 1 244 | 110 373 64 9 556 16 242 184 0 442 | 1790
08:00 AM 42 109 17 4 172 6 58 18 0 82 36 102 15 2 155 3 83 51 1 138 547
08:15 AM 37 113 19 4 173 7 57 15 0 79| 40 119 31 3 193 8 78 46 3 135 580
08:30 AM 32 118 20 8 178 3 59 23 0 85 29 103 25 3 160 19 75 38 2 134 557
08:45 AM 37 134 31 9 211| 16 49 26 0 91| 31 102 32 2 167| 20 74 53 0 147 616
Total | 148 474 87 25 734 32 223 82 0 337 | 136 426 103 10 675 50 310 188 6 554 | 2300
*k*k BREAK * k%
11:00 AM 26 111 29 2 168 16 76 37 1 130 34 101 35 3 173 34 68 56 0 158 629
11:15 AM 38 150 26 2 216 11 49 50 1 111| 46 140 27 4 217 23 62 39 0 124 668
11:30 AM 31 123 31 5 190| 12 66 46 3 127 39 155 39 6 239| 27 60 44 2 133 689
11:45AM | 42 170 29 4 245| 20 66 55 1 142| 57 161 35 0O 253| 34 66 47 0 147 787
Total | 137 554 115 13 819 | 59 257 188 6 510 176 557 136 13 882 | 118 256 186 2 562 | 2773
12:00 PM 30 147 33 7 217 15 74 44 0 133 | 43 159 42 2 246 | 26 75 46 1 148 744
12:15PM 34 150 29 3 216 26 66 49 0 141 49 163 37 3 252 26 69 53 0 148 757
12:30 PM 35 149 30 4 218 19 72 51 1 143| 55 158 44 6 263| 26 58 40 0 124 748
12:45 PM 33 170 36 5 244| 17 63 55 4 139 44 162 49 3 258| 21 66 48 2 137 778
Total | 132 616 128 19 895 | 77 275 199 5 556 191 642 172 14 1019 | 99 268 187 3 557 | 3027
*k*k BREAK *kk
02:00 PM 41 147 33 7 228| 17 73 52 3 145| 43 168 36 2 249| 37 53 31 0 121 743
02:15 PM 36 141 24 6 207 18 68 52 0 138 31 167 50 2 250 35 53 46 3 137 732
02:30 PM 45 166 16 7 234| 13 67 58 1 139| 39 165 34 0 23| 25 54 51 0 130 741
02:45 PM 35 143 30 4 212| 13 74 52 0 139| 31 154 44 2 231 | 32 73 45 1 151 733
Tota | 157 597 103 24 881 61 282 214 4 561 | 144 654 164 6 968 | 129 233 173 4 539 | 2949
03:00 PM 34 169 23 5 231| 15 62 45 0 12| 38 179 23 4 244 41 49 40 3 133 730
03:15 PM 34 146 25 9 214| 15 57 43 1  116| 40 139 38 7 24| 3 66 41 2 143 697
03:30 PM 40 184 20 6 250 19 71 52 0 142 49 157 32 2 240 30 62 52 0 144 776
03:45 PM 46 141 39 3 229 14 89 44 0 147 38 167 49 3 257 30 79 47 3 159 792
Total | 154 640 107 23 924 63 279 184 1 527 | 165 642 142 16 965 | 135 256 180 8 579 | 2995
04:00 PM 38 179 29 9 255 14 76 47 0 137 29 170 29 1 229 34 57 52 1 144 765
04:15 PM 40 155 31 10 236| 19 8 54 0 159| 34 168 35 10 247 | 21 64 57 0 142 784
04:30 PM 26 176 19 8 229 10 73 46 2 131 40 164 25 3 232 23 60 61 2 146 738
04:45 PM 39 145 32 7 223| 16 8 29 0 132 45 146 38 4 233 30 76 52 1 159 747
Total | 143 655 111 34 943 59 322 176 2 559 | 148 648 127 18 941 | 108 257 222 4 591 | 3034
05:00 PM 37 193 29 13 272| 12 81 60 6 159| 44 191 25 4 264 35 67 55 1 158 853
05:15 PM 26 153 31 7 217 11 94 49 2 156| 40 174 51 1 266 22 8 62 0 164 803
05:30 PM 53 170 30 7 260 16 83 52 1 152| 40 199 33 3 275| 19 52 46 1 118 805
05:45 PM 37 155 22 6 220 18 66 36 0 120 38 154 28 0 220 21 66 40 2 129 689
Total | 153 671 112 33 969 | 57 324 197 9 587 | 162 718 137 8 1025 | 97 265 203 4 569 | 3150
GrandTotal | 1127 4575 826 185 6713 | 420 2130 1303 28 3881 | 1232 4660 1045 94 7031 | 752 2087 1523 31 4393 | 22018
Apprch% | 16.8 682 123 2.8 10.8 549 336 0.7 175 66.3 149 1.3 171 475 347 0.7
Tota% | 51 208 38 08 305| 19 97 59 01 176 56 212 47 04 319| 34 95 69 01 20
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US-31/M-37/Division St. File Name : TM 175
@ Front St. Site Code : 130175
Traverse City Start Date :6/18/2013
Grand Traverse County Page No :2
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MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-37/Division St. File Name : TM 175
@ Front St. Site Code : 130175
Traverse City Start Date :6/18/2013
Grand Traverse County Page No :1
Groups Printed- Single Units
From North US-31 From East Front St. From South US-31 From West Front St.
From North From East From South From West
Start Time | Right | Thru | Left | Peds | app.row | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | apm.toa | Right | Thru | Left | Peds | apptom | int. Tota |
* k% BREAK * k%
11:00 AM 2 2 1 0 5 0 2 0 0 2 1 4 1 0 6 0 0 3 0 3 16
11:15AM 1 3 0 0 4 0 0 0 0 0 4 1 0 0 5 2 2 0 0 4 13
11:30 AM 2 0 0 0 2 3 3 0 0 6 0 3 1 0 4 0 4 1 0 5 17
11:.45 AM 0 8 1 0 9 1 3 1 0 5 0 4 0 0 4 0 0 4 0 4 22
Total 5 13 2 0 20 4 8 1 0 13 5 12 2 0 19 2 6 8 0 16 68
12:00 PM 1 7 2 0 10 0 3 3 0 6 0 3 3 0 6 1 1 1 0 3 25
12:15 PM 1 6 2 0 9 0 2 1 0 3 0 2 0 0 2 0 1 4 0 5 19
12:30 PM 1 4 0 0 5 0 3 1 0 4 1 6 0 0 7 0 0 3 0 3 19
12:45 PM 4 7 4 0 15 0 1 0 0 1 0 2 0 0 2 0 3 1 0 4 22
Total 7 24 8 0 39 0 9 5 0 14 1 13 3 0 17 1 5 9 0 15 85
* k% BREAK * k%
02:00 PM 1 7 0 0 8 0 1 0 0 1 0 5 0 0 5 0 0 3 0 3 17
02:15 PM 2 4 0 0 6 0 0 1 0 1 0 1 0 0 1 0 0 1 0 1 9
02:30 PM 0 2 1 0 3 0 2 0 0 2 0 3 0 0 3 1 0 4 0 5 13
02:45 PM 1 4 1 0 6 0 1 2 0 3 1 8 0 0 9 1 0 1 0 2 20
Total 4 17 2 0 23 0 4 3 0 7 1 17 0 0 18 2 0 9 0 11 59
03:00 PM 2 1 1 0 4 1 1 1 0 3 0 1 0 0 1 0 0 0 0 0 8
03:15PM 3 4 1 0 8 1 2 0 0 3 1 5 1 0 7 0 0 3 0 3 21
03:30 PM 2 5 0 0 7 1 3 0 0 4 0 2 0 0 2 1 1 1 0 3 16
03:45 PM 0 1 1 0 2 0 0 3 0 3 0 2 1 0 3 0 0 1 0 1 9
Total 7 11 3 0 21 3 6 4 0 13 1 10 2 0 13 1 1 5 0 7 54
04:00 PM 0 2 1 0 3 0 1 1 0 2 0 1 1 0 2 0 0 2 0 2 9
04:15 PM 0 2 1 0 3 1 0 0 0 1 0 0 1 0 1 0 0 0 0 0 5
04:30 PM 5 5 0 0 10 1 0 2 0 3 1 1 0 0 2 0 1 1 0 2 17
04:45 PM 2 6 1 0 9 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 10
Total 7 15 3 0 25 2 1 3 0 6 1 3 2 0 6 0 1 3 0 4 41
05:00 PM 0 3 0 0 3 0 1 0 0 1 0 2 0 0 2 0 0 0 0 0 6
05:15 PM 0 3 1 0 4 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 5
05:30 PM 0 2 0 0 2 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 4
05:45 PM 0 3 1 0 4 0 0 1 0 1 0 2 0 0 2 0 0 0 0 0 7
Total 0 11 2 0 13 0 2 1 0 3 1 5 0 0 6 0 0 0 0 0 22
Grand Total 30 91 20 0 141 9 30 17 0 56 10 60 9 0 79 6 13 34 0 53 329
Apprch% | 21.3 645 142 0 16.1 536 304 0 127 759 114 0 11.3 245 642 0
Tota % 9.1 27.7 6.1 0 429 2.7 91 52 0 17 3 182 2.7 0 24| 18 4 103 0 16.1
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Grand Traverse County Page No :2
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File Name : TM 175
Site Code : 130175
Start Date :6/18/2013
Page No :1
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Page 1of 2

Michlgan Department TRAFFIC SURVEY REQUEST DATE SUBMITTED
Of Transportatl'on . 06/07/2013
1776 (09/12)
DATE REQUEST RECEIVED Offoe' use
INSTRUCTIONS: Complete and return Traffic Survey Request form to "Statewide Field only) C/7 )%
Ooera.tions Supervisor_”. Michig_an Department of Transporiation, Bureau c_)f Transportation STUDY NUMBER (Office Lse o’;ﬂy)
Planning, Data Collection Section, 425 W. Oitawa, P.O. Box 30050, Lansing, Ml 48808 or by / ’74/
"Clicking the Submit” button at the top of the page. 7
All fields highlighted in Red must be filled in before the request can be submitted. CONTROL SECTION |SPOT NUMBER
28012
EQOCATION (Site map must be submitled with reguest) PR-NO
US-31/M-37 (Division Street) and various local roads and slreets in the vicinity between 14th 992703
StreeY/Silver Lake Road intersection and Grandview Parkway, in Grand Traverse County MILE POINT

MP 5.742 to MP 6.938

{Reguesting combination of 24-hour Hose Counts and 8-hour Manual Turning Movement
counts at various locations as described on the attached list and vicinity map)

>< 24 hour vehicle volumes on each of the legs Gap Study on
X 15 minute folals

[X] Classified Count

Y 8 hour manual vehicle furning movements ] Delay Study on
T Z??rrﬁf?;)nm : T 5-Minute Interval Method
2pm to &pm Note Time and extent of backups
All TM's will be 3 Bin classified count unless specified. Speed Studies at locations shown on
>< 8 hour manual pedestrian movements Drawing No.
[J Separate school children from adult 7 New 1 Recheck

Notify Region Traffic and Safety Engineer of date survey is to be
taken

FULL NAME OF REQUESTOR
Rise Rasch - Traverse City TSC Manager

PHONE NUMBER PCA NO.

(231) 941-1986 59500

EMAIL ADDRESS PROJECT JOB NO. PHASE

raschr@michigan.gov 117305 00 Multicode-TM2{MDOQOT only}

SPECIAL NOTES
Please contact the Traverse Cily TSC manager of scheduled dates for counts, so the City of Traverse City and Grand Traverse County
Road Commission can be notified of machines being placed on routes in their jurisdictions.

NAME AND EMAIL OF PERSON OR PERSONS TO BE NOTIFIED AFTER STUDY IS COMPLETED

Rise Rasch {raschr@michigan.gov) and Margaret Barondess {barondessm@michigan.gov)




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-72/Grandview Pkwy File Name : TM 174
@ US-31/M-37/Division Site Code :130174
Traverse City Start Date : 6/19/2013
Grand Traverse County Page No :1
Groups Printed- Cars/Peds - Single Units - Semis
US-31/M-37 (GRAND VIEW) M-37/ (DIVISON) US-31/M-37 (GRAND VIEW)
From North From East From South From West
Start Time | Right | Thru | Left [ Peds | app1ow | Right | Thru | Left | Peds | ap.taa | Right | Thru | Left | Peds | app.row | Right | Thru | Left | Peds | apptom | int.Totl |
07:00 AM 0 0 o 0 0 0 68 49 1 18| 40 0 31 3 74 34 100 0 0 134]| 326
07:15 AM 0 0o o0 0 0 2 106 80 1 189| 78 0 51 7 136 | 52 140 0 0 192| 517
07:30 AM 0 0 o0 0 0 0 8 o 0 183| 91 0 70 18 179 | 72 174 0 0 246| 608
07:45 AM 0 0 0 0 0| 10 111 100 4 225|110 0 66 13 189 | 75 262 o 0 337| 751
Total 0 0o o0 0 0| 12 374 323 6 715 319 0 218 41 578 233 676 0 0 909 | 2202
08:00 AM 0 0 0 0 0 0 116 111 1 228 83 0 62 7 152| 66 148 0 10 224| 604
08:15 AM 0 0 o0 0 0 2 8 o5 7 187 | 69 0 66 7 142| 70 166 18 0 254| 583
08:30 AM 0 0 0 0 0 0 87 120 7 214 101 0 55 11 167| 62 169 0 0 231| 612
08:45 AM o 0 0 o 0 0 93 111 2 26| @ 0 83 9 184 | 88 197 0 1 286 | 676
Total 0 0 o 0 0 2 379 437 17 835 345 0 266 34 645| 286 680 18 11 995 | 2475
* k% BREAK * k%
11:00 AM 0 0 o0 0 0 0 121 9% 11 228 97 0 8 10 192| 80 94 0 0 174| 594
11:15 AM 0 0 0 0 0 1 121 97 8 27| 9 0 9 13 201| 90 119 0 1 210| 638
11:30 AM 0 0 o0 0 0 0 130 94 10 234 | 103 0 9 8 201| 77 149 0 1 227 | 662
11:45 AM o 0 0 o o 0 144 127 2 273 | 117 0 91 5 213| 91 145 0 0 23| 722
Total 0 0 o 0 0 1 516 414 31 962 | 413 0 358 36 807 338 507 0 2 847 | 2616
12:00 PM 0 0o 0 0 0 0 132 107 14 253 110 0 107 14 231| 8 109 0 0 195| 679
12:15PM 0 0 o0 0 0 0 147 118 6 271| 99 0 89 7 195| 81 146 0 0 227| 693
12:30 PM 0 0 0 0 0 5 135 131 7 278 117 0 9 15 227| 103 114 0 8 25| 730
12:45 PM o 0 0 o o 0 171 116 13 300| 79 0 104 12 195| 85 144 0 0 29| 724
Total 0 0 o 0 0 5 585 472 40 1102 | 405 0 395 48 848 | 355 513 0 8 876 | 2826
* k% BREAK * k%
02:00 PM 0 0 o0 0 0 0 123 117 13 253| 84 0 103 15 202| 73 135 0 0 208]| 663
02:15 PM 0 0 0 0 0 0 130 127 4 261 110 0 113 6 229| 98 130 0 0 228| 718
02:30 PM 0 0 o0 0 0 0 158 137 9 304 | 100 0 92 12 204| 8 137 0 1 223| 731
02:45 PM o 0 0 o 0 0 152 122 11  285| O3 0 104 19 216| 76 151 o 0 227| 728
Total 0 0o o0 0 0 0 563 503 37 1103 | 387 0 412 52 81 332 553 0 1 886 | 2840
03:00 PM 0 0 o0 0 0 0 140 118 3 261] 93 0 8 13 191| 8 129 0 1 214| 666
03:15 PM 0 0 o0 0 0 0 158 129 7 294| 9 0 103 14 207| 9 155 0 0 245| 746
03:30 PM 0 0 0 0 0 0 132 145 8 285 110 0 107 13 230| 72 177 0 1 250 | 765
03:45 PM o 0 o0 0 o 0 174 134 4 312 108 0 128 5 241 | 77 147 0 1 225| 778
Total 0 0 0 0 0 0 604 526 22 1152 | 401 0 423 45 869 | 323 608 0 3 934 2955
04:00 PM o 0o o0 o 0 0 153 140 2 295 101 0 9 13 209| 80 154 0 2 23| 740
04:15 PM 0 0 o0 0 0 1 217 127 7 352 | 104 0 119 5 28| 8 164 0 0 246| 826
04:30 PM 0 0 o0 0 0 0 179 130 14 323 | 110 0 122 15 247 | 84 154 0 2 240 | 810
04:45 PM 0 0 0 0 o 0 151 128 6 285 101 0 125 18 244 | 84 166 0 0  250| 779
Total 0 0 o 0 0 1 700 525 29 1255 | 416 0 461 51 928 330 638 0 4 972 | 3155
05:00 PM 0 0 o0 0 0 1 177 117 9 304/ 87 0 117 17 221| 89 152 0 0 24| 766
05:15 PM 0 0 0 0 0 0 229 137 9 375 121 0 127 9 257| 90 161 0 0 251| 883
05:30 PM 0 0 o0 0 0 0 173 133 9 315 | 100 0 121 14 235| 79 132 0 2 213| 763
05:45 PM 0 0 0 0 0 0 165 131 15 311| 98 0 100 21 219| 9 176 0 0 272| 802
Total 0 0 o0 0 0 1 744 518 42 1305 | 406 0 465 61 932 354 621 0 2 977 | 3214
Grand Total 0 0o 0 0 0| 22 465 3718 224 8429 | 3092 0 2098 368 6458 | 2551 4796 18 31 7396 | 22283
Apprch % 0 0 o0 0 03 53 441 27 47.9 0 464 57 345 648 02 04
Total % 0 0 0 0 0/ 01 20 167 1 378|139 0 135 17 29 114 215 01 01 332
Cars/Peds 0 0 0 0 0| 22 4451 3703 224 8400 | 3070 0 2063 368 6401 | 2499 4755 18 31 7303 | 22104
% Cars/Peds 0 0 0 o 0| 100 99.7 996 100  99.7 | 99.3 0 988 100 991 | 98 991 100 100 987 | 99.2
Single Units 0 0 0 0 0 0 7 9 0 16| 13 0 14 0 27 26 30 0 0 56 99
% Single Units 0 0 0 0 0 0 02 02 0 02| 04 0 05 0 04 1 06 0 0 08 0.4




US-31/M-72/Grandview Pkwy

@ US-31/M-37/Division
Traverse City
Grand Traverse County

MICHIGAN DE
of

PARTMENT

TRANSPORTATION

TURNING MOVEMENT

Groups Printed- Cars/Peds - Single Units - Semis

File Name
Site Code
Start Date
Page No

: TM 174
1130174

: 6/19/2013
12

US-31/M-37 (GRAND VIEW) M-37/ (DIVISON) US-3U/M-37 (GRAND VIEW)
From North From East From South From West
Right | Thru | Left | Peds | app1om | Right | Thru | Left | Peds | app.tow | Right | Thru | Left [ Peds | ap.toa | Right | Thru | Left | Peds | apptom | int. Tota |
Semis 0 0 0 0 0 0 7 6 0 13 9 0 21 0 30 26 11 0 0 37 80
% Semis 0 0 0 0 0 0 02 02 0 02| 03 0 07 0 0.5 1 02 0 0 0.5 0.4
Out In Total
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MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-72/Grandview Pkwy File Name : TM 174
@ US-31/M-37/Division Site Code :130174
Traverse City Start Date :6/19/2013
Grand Traverse County Page No :1
Groups Printed- Cars/Peds
US-31/M-37 (GRAND VIEW) M-37/ (DIVISON) US-31/M-37 (GRAND VIEW)
From North From East From South From West
Start Time | Right | Thru [ Left [ Peds | appraa | Right | Thru | Left [ Peds | approa | Right | Thru | Left | Peds | approa | Right | Thru | Left | Peds | ap.tom | int Total |
07:00 AM 0 0 0 0 0 0 68 49 1 118 40 0 31 3 74 34 100 0 0 134 326
07:15 AM 0 0 0 0 0 2 106 80 1 189 78 0 51 7 136 52 140 0 0 192 517
07:30 AM 0 0 0 0 0 0 89 94 0 183 91 0 70 18 179 72 174 0 0 246 608
07:45 AM 0 0 0 0 0 10 111 100 4 225 | 110 0 66 13 189 75 262 0 0 337 751
Total 0 0 0 0 0 12 374 328 6 715 | 319 0 218 41 578 | 233 676 0 0 909 | 2202
08:00 AM 0 0 0 0 0 0 116 111 1 228 83 0 62 7 152 66 148 0 10 224 604
08:15 AM 0 0 0 0 0 2 83 95 7 187 69 0 66 7 142 70 166 18 0 254 583
08:30 AM 0 0 0 0 0 0 87 120 7 214 | 101 0 55 11 167 62 169 0 0 231 612
08:45 AM 0 0 0 0 0 0 93 111 2 206 92 0 83 9 184 88 197 0 1 286 676
Total 0 0 0 0 0 2 379 437 17 835 | 345 0 266 34 645 | 286 680 18 11 995 | 2475
*k*k B REA K * k%
11:00 AM 0 0 0 0 0 0 121 96 11 228 97 0 85 10 192 80 94 0 0 174 594
11:15 AM 0 0 0 0 0 1 121 97 8 227 96 0 92 13 201 90 119 0 1 210 638
11:30 AM 0 0 0 0 0 0 130 94 10 234 | 103 0 90 8 201 77 149 0 1 227 662
11:45 AM 0 0 0 0 0 0 144 127 2 273 | 117 0 91 5 213 91 145 0 0 236 722
Total 0 0 0 0 0 1 516 414 31 962 | 413 0 358 36 807 | 338 507 0 2 847 | 2616
12:00 PM 0 0 0 0 0 0 132 107 14 253 | 110 0 107 14 231 86 109 0 0 195 679
12:15 PM 0 0 0 0 0 0 147 118 6 271 99 0 89 7 195 81 146 0 0 227 693
12:30 PM 0 0 0 0 0 5 135 131 7 278 | 117 0 95 15 227 | 103 114 0 8 225 730
12:45 PM 0 0 0 0 0 0 171 116 13 300 79 0 104 12 195 85 144 0 0 229 724
Total 0 0 0 0 0 5 585 472 40 1102 | 405 0 395 48 848 | 355 513 0 8 876 | 2826
*k*k B REA K *kk
02:00 PM 0 0 0 0 0 0 122 117 13 252 81 0 98 15 194 72 128 0 0 200 646
02:15 PM 0 0 0 0 0 0 126 127 4 257 | 109 0 108 6 223 96 128 0 0 224 704
02:30 PM 0 0 0 0 0 0 155 136 9 300 98 0 90 12 200 85 133 0 1 219 719
02:45 PM 0 0 0 0 0 0 152 120 11 283 92 0 102 19 213 74 147 0 0 221 717
Total 0 0 0 0 0 0 555 500 37 1092 | 380 0 398 52 830 | 327 536 0 1 864 | 2786
03:00 PM 0 0 0 0 0 0 137 118 3 258 93 0 83 13 189 79 128 0 1 208 655
03:15PM 0 0 0 0 0 0 158 127 7 292 86 0 98 14 198 87 151 0 0 238 728
03:30 PM 0 0 0 0 0 0 132 144 8 284 | 108 0 106 13 227 70 175 0 1 246 757
03:45 PM 0 0 0 0 0 0 173 133 4 310 | 107 0 125 5 237 71 145 0 1 217 764
Total 0 0 0 0 0 0 600 522 22 1144 | 394 0 412 45 851 | 307 599 0 3 909 | 2904
04:00 PM 0 0 0 0 0 0 152 139 2 293 | 100 0 94 13 207 76 153 0 2 231 731
04:15 PM 0 0 0 0 0 1 217 126 7 351 | 103 0 117 5 225 79 164 0 0 243 819
04:30 PM 0 0 0 0 0 0 179 130 14 323 | 110 0 121 15 246 82 153 0 2 237 806
04:45 PM 0 0 0 0 0 0 151 127 6 284 | 100 0 123 18 241 83 163 0 0 246 771
Total 0 0 0 0 0 1 699 522 29 1251 | 413 0 455 51 919 | 320 633 0 4 957 | 3127
05:00 PM 0 0 0 0 0 1 177 116 9 303 87 0 116 17 220 82 151 0 0 233 756
05:15 PM 0 0 0 0 0 0 229 135 9 373 | 118 0 126 9 253 83 159 0 0 242 868
05:30 PM 0 0 0 0 0 0 173 133 9 315 98 0 121 14 233 76 129 0 2 207 755
05:45 PM 0 0 0 0 0 0 164 129 15 308 98 0 98 21 217 92 172 0 0 264 789
Total 0 0 0 0 0 1 743 513 42 1299 | 401 0 461 61 923 | 333 611 0 2 946 | 3168
Grand Total 0 0 0 0 0 22 4451 3703 224 8400 | 3070 0 2963 368 6401 | 2499 4755 18 31 7303 | 22104
Apprch % 0 0 0 0 0.3 53 441 27 48 0 463 57 342 651 02 04
Tota % 0 0 0 0 0] 01 201 168 1 38| 139 0 134 17 291113 215 01 01 33




MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-72/Grandview Pkwy File Name : TM 174
@ US-31/M-37/Division Site Code :130174
Traverse City Start Date :6/19/2013
Grand Traverse County Page No :1

Groups Printed- Single Units
US-31/M-37 (GRAND VIEW) M-37/ (DIVISON) US-31/M-37 (GRAND VIEW)
From North From East From South From West
Start Time | Right | Thru | Left | Peds | app.row | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | apm.toa | Right | Thru | Left | Peds | apptom | int. Tota |
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MICHIGAN DEPARTMENT
of
TRANSPORTATION

TURNING MOVEMENT

US-31/M-72/Grandview Pkwy File Name : TM 174
@ US-31/M-37/Division Site Code :130174
Traverse City Start Date : 6/19/2013
Grand Traverse County Page No :1
Groups Printed- Semis
US-31/M-37 (GRAND VIEW) M-37/ (DIVISON) US-31/M-37 (GRAND VIEW)
From North From East From South From West
Start Time | Right | Thru | Left | Peds | amtea | Right | Thru | Left | Peds | amtea | Right | Thru | Left | Peds | aproa | Right | Thru | Left | Peds | ap roa | Int To |
* k% BREAK * k%
02:00 PM 0 0 0 0 0 0 0 0 0 0 2 0 3 0 5 0 1 0 0 1 6
02:15 PM 0 0 0 0 0 0 3 0 0 3 0 0 3 0 3 0 1 0 0 1 7
02:30 PM 0 0 0 0 0 0 3 1 0 4 0 0 2 0 2 0 1 0 0 1 7
02:45 PM 0 0 0 0 0 0 0 1 0 1 1 0 2 0 3 1 0 0 0 1 5
Tota 0 0 0 0 0 0 6 2 0 8 3 0 10 0 13 1 3 0 0 4 25
03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 3 1 0 0 4 5
03:15 PM 0 0 0 0 0 0 0 0 0 0 1 0 2 0 3 2 3 0 0 5 8
03:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 2 0 0 3 4
03:45 PM 0 0 0 0 0 0 0 1 0 1 1 0 2 0 3 4 0 0 0 4 8
Tota 0 0 0 0 0 0 0 1 0 1 3 0 5 0 8 10 6 0 0 16 25
04:00 PM 0 0 0 0 0 0 1 1 0 2 1 0 1 0 2 2 0 0 0 2 6
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2 0 0 0 2 4
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 3 3
04:45 PM 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 0 0 2 4
Total 0 0 0 0 0 0 1 2 0 3 1 0 4 0 5 7 2 0 0 9 17
05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 5 5
05:15 PM 1 1 1 3 2 0 2 6
* k% BREAK * k%
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 2
Total 0 0 0 0 0 0 0 1 0 1 2 0 2 0 4 8 0 0 0 8 13
Grand Total 0 0 0 0 0 0 7 6 0 13 9 0 21 0 30 26 11 0 0 37 80
Apprch % 0 0 0 0 0 538 46.2 0 30 0 70 0 70.3 29.7 0 0
Tota % 0 0 0 0 0 0 8.8 75 0 16.2 | 11.2 0 26.2 0 375 | 325 138 0 0 46.2




Division Street (US-31/M-37) Preliminary Traffic Analysis

Appendix B
Synchro Validation Results



US-37/M-37 (DIVISION STREET) PEL
Synchro Model Validation Results - Division/Silver Lake Road/14th Street

Corridor:
Time Period:

M-37/US-31
2014 AM Peak Hour

Date:
Prepared By:

10/23/2014
CDM Smith

Intersection:

M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

EB WB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 250 290 30 140 220 185 45 600 150 135 370 95
Model 244 286 29 142 215 192 44 596 151 130 370 94
% Diff. 2.4% 1.4% 3.3% 1.4% 2.3% 3.8% 2.2% 0.7% 0.7% 3.7% 0.0% 1.1%
Vehs. Diff. 6 4 1 2 5 7 1 4 1 5 0 1
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 Off Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
EB WB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 180 230 35 390 260 125 80 750 280 150 800 75
Model 175 222 39 390 263 126 77 775 276 139 811 73
% Diff. 2.8% 35% 11.4% | 0.0% 1.2% 0.8% 3.8% 3.3% 1.4% 7.3% 1.4% 2.7%
Vehs. Diff. 5 8 4 0 3 1 3 25 4 11 11 2
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 PM Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
EB WB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 160 260 45 365 380 105 60 630 240 210 780 85
Model 148 249 37 365 384 106 60 633 248 199 773 79
% Diff. 7.5% 42% 17.8% | 0.0% 1.1% 1.0% 0.0% 0.5% 3.3% 5.2% 0.9% 7.1%
Vehs. Diff. 12 11 8 0 4 1 0 3 8 11 7 6
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria




US-37/M-37 (DIVISION STREET) PEL
Synchro Model Validation Results - Division/11th Street

Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 AM Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & 11th Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 5 10 165 0 10 10 290 990 5 10 510 50
Model 10 9 171 0 10 16 291 1012 9 11 518 58
% Diff. 100.0% 10.0% 3.6% N/A 0.0% 60.0% | 0.3% 22% 80.0% | 10.0% 1.6% 16.0%
Vehs. Diff. 5 1 6 0 0 6 1 22 4 1 8 8
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 Off Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & 11th Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 10 10 215 0 10 10 195 920 15 5 970 40
Model 14 10 226 0 8 7 194 952 20 4 952 41
% Diff. 40.0% 0.0% 5.1% N/A 20.0% 30.0% [ 0.5% 35% 33.3% | 20.0% 1.9% 2.5%
Vehs. Diff. 4 0 11 0 2 3 1 32 5 1 18 1
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 PM Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & 11th Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 10 10 180 5 10 10 160 910 5 5 1090 40
Model 7 11 187 5 8 12 155 894 10 5 1085 43
% Diff. 30.0% 10.0% 3.9% 0.0% 20.0% 20.0% | 3.1% 1.8% 100.0%| 0.0% 0.5% 7.5%
Vehs. Diff. 3 1 7 0 2 2 5 16 5 0 5 3
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
% of Turning Movements 100%

Meeting Validation Criteria




US-37/M-37 (DIVISION STREET) PEL
Synchro Model Validation Results - Division/7th Street

Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 AM Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & 7th Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 35 0 75 0 100 20 5 770 0 0 530 45
Model 35 0 74 0 97 16 5 770 0 0 531 49
% Diff. 0.0% N/A 1.3% N/A 3.0% 20.0% | 0.0% 0.0% N/A N/A 0.2% 8.9%
Vehs. Diff. 0 0 1 0 3 4 0 0 0 0 1 4
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 Off Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & 7th Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 60 0 145 0 100 45 0 980 0 0 1030 35
Model 59 0 137 0 94 42 0 1022 0 0 1056 28
% Diff. 1.7% N/A 5.5% N/A 6.0% 6.7% N/A 4.3% N/A N/A 2.5% 20.0%
Vehs. Diff. 1 0 8 0 6 3 0 42 0 0 26 7
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 PM Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & 7th Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 115 0 230 0 150 40 0 980 0 0 1060 30
Model 105 0 240 0 140 44 4 892 0 0 1050 27
% Diff. 8.7% N/A 4.3% N/A 6.7% 10.0% N/A 9.0% N/A N/A 0.9% 10.0%
Vehs. Diff. 10 0 10 0 10 4 4 88 0 0 10 3
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
% of Turning Movements 100%

Meeting Validation Criteria




US-37/M-37 (DIVISION STREET) PEL
Synchro Model Validation Results - Division/Front Street

Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 AM Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & Front Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 205 350 35 85 250 20 100 450 150 75 460 160
Model 196 347 31 88 264 21 103 479 144 77 482 158
% Diff. 4.4% 0.9% 11.4% | 3.5% 5.6% 5.0% 3.0% 6.4% 4.0% 2.7% 4.8% 1.3%
Vehs. Diff. 9 3 4 3 14 1 3 29 6 2 22 2
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 Off Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & Front Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 200 270 115 210 290 85 165 660 205 130 660 145
Model 205 284 116 209 302 86 176 694 208 123 639 135
% Diff. 2.5% 5.2% 0.9% 0.5% 4.1% 1.2% 6.7% 5.2% 1.5% 5.4% 3.2% 6.9%
Vehs. Diff. 5 14 1 1 12 1 11 34 3 7 21 10
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria
Corridor: M-37/US-31 Date: 10/23/2014
Time Period: 2014 PM Peak Hour Prepared By: CDM Smith
Intersection: M-37/US-31 (Division) & Front Street
EB WwB NB SB
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 220 280 110 190 350 55 150 730 170 125 700 160
Model 219 276 112 188 354 65 148 740 179 115 693 157
% Diff. 0.5% 1.4% 1.8% 1.1% 1.1% 182% | 1.3% 1.4% 5.3% 8.0% 1.0% 1.9%
Vehs. Diff. 1 4 2 2 4 10 2 10 9 10 7 3
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%
Meeting Validation Criteria




US-37/M-37 (DIVISION STREET) PEL
Synchro Model Validation Results - Division/Grandview Parkway

Meeting Validation Criteria

Corridor: M-37/US-31 Date: 10/23/2014

Time Period: 2014 AM Peak Hour Prepared By: CDM Smith

Intersection: M-37/US-31 (Division) & Grandview Parkway

Approach EB WwB NB SB
Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 0 770 275 430 420 0 250 0 370 0 0 0
Model 0 755 277 426 438 0 257 0 365 0 0 0
% Diff. N/A 1.9% 0.7% 0.9% 4.3% N/A 2.8% N/A 1.4% N/A N/A N/A
Vehs. Diff. 0 15 2 4 18 0 7 0 5 0 0 0
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%

Meeting Validation Criteria

Corridor: M-37/US-31 Date: 10/23/2014

Time Period: 2014 Off Peak Hour Prepared By: CDM Smith

Intersection: M-37/US-31 (Division) & Grandview Parkway

Approach EB WwB NB SB
Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 0 560 335 505 570 0 415 0 390 0 0 0
Model 0 561 322 483 578 0 416 0 385 0 0 0
% Diff. N/A 0.2% 3.9% 4.4% 1.4% N/A 0.2% N/A 1.3% N/A N/A N/A
Vehs. Diff. 0 1 13 22 8 0 1 0 5 0 0 0
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
%ofTurnlng Mo.veme.nts. 100%

Meeting Validation Criteria

Corridor: M-37/US-31 Date: 10/23/2014

Time Period: 2014 PM Peak Hour Prepared By: CDM Smith

Intersection: M-37/US-31 (Division) & Grandview Parkway

Approach EB WwB NB SB
Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Count 0 640 350 515 750 0 495 0 420 0 0 0
Model 0 666 348 498 742 0 484 0 417 0 0 0
% Diff. N/A 4.1% 0.6% 3.3% 1.1% N/A 2.2% N/A 0.7% N/A N/A N/A
Vehs. Diff. 0 26 2 17 8 0 11 0 3 0 0 0
Validation Criteria Met? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
% of Turning Movements 100%




SimTraffic Simulation Summary

2014 AM Peak 10/22/2014
Summary of All Intervals

Run Number 1 2 3 4 B Avg
Start Time 6:50 6:50 6:50 6:50 6:50 6:50
End Time 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2
# of Recorded mScheduledintervals 1 1 1 1 1 1
Vehs Entered 5689 5691 5631 5766 5565 5669
Vehs Exited 5678 5689 5634 5750 5568 5665
Starting Vehs 213 251 229 213 229 223
Ending Vehs 224 253 226 229 226 227
Denied Entry Before 2 1 0 0 3 1
Travel Distance (mi) 5079 5093 5047 5140 4965 5065
Travel Time (hr) 229.5 229.1 225.2 2315 219.9 227.0
Total Delay (hr) 69.7 69.1 66.6 70.0 64.0 67.9
Total Stops 6702 6630 6480 6647 6298 6556
Fuel Used (gal) 185.1 186.1 184.2 187.0 180.5 184.5
Interval #0 Information Seeding

Start Time 6:50

End Time 7:00

Total Time (min) 10

Volumes adjusted by Growth Factors.

No data recorded this interval.

Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B Avg
Vehs Entered 5689 5691 5631 5766 5565 5669
Vehs Exited 5678 5689 5634 5750 5568 5665
Starting Vehs 213 251 229 213 229 223
Ending Vehs 224 253 226 229 226 227
Denied Entry Before 2 1 0 0 3 1
Travel Distance (mi) 5079 5093 5047 5140 4965 5065
Travel Time (hr) 229.5 229.1 225.2 2315 219.9 227.0
Total Delay (hr) 69.7 69.1 66.6 70.0 64.0 67.9
Total Stops 6702 6630 6480 6647 6298 6556
Fuel Used (gal) 185.1 186.1 184.2 187.0 180.5 184.5
US-31/M-37 (Division Street) PEL Project SimTraffic Report

CDM Smith

Page 1



SimTraffic Performance Report
2014 AM Peak

10/22/2014

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 246 278 29 142 214 180 41 597 148 139 371 98
Hourly Exit Rate 246 278 29 142 214 180 41 597 148 139 371 98
Input Volume 250 290 30 140 220 185 45 600 150 135 376 95
% of Volume 98 96 97 101 97 97 91 100 99 103 99 103

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street Performance by movement

Movement All
Vehicles Exited 2483
Hourly Exit Rate 2483
Input Volume 2516
% of Volume 99

2: M-37/US-31 (Division) & 11th Street Performance by movement

Movement EBL EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR All
Vehicles Exited 5 10 170 12 12 281 1017 5 9 515 49 2085
Hourly Exit Rate 5 10 170 12 12 281 1017 5 9 515 49 2085
Input Volume 5 10 165 10 10 290 1029 5 10 516 50 2100
% of Volume 100 100 103 120 120 97 99 100 90 100 98 99
3: M-37/US-31 (Division) & 7th Street Performance by movement

Movement EBL EBR WBT WBR NBL NBT SBT SBR All

Vehicles Exited 31 77 101 21 3 763 557 42 1595

Hourly Exit Rate 31 77 101 21 3 763 557 42 1595

Input Volume 35 75 100 20 5 778 569 45 1627

% of Volume 89 103 101 105 60 98 98 93 98

4: M-37/US-31 (Division) & Front Street Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 206 334 31 83 239 19 102 448 145 72 483 157
Hourly Exit Rate 206 334 31 83 239 19 102 448 145 72 483 157
Input Volume 205 350 35 85 250 20 100 471 150 75 488 160
% of Volume 100 95 89 98 96 95 102 95 97 96 99 98
4: M-37/US-31 (Division) & Front Street Performance by movement

Movement All

Vehicles Exited 2319

Hourly Exit Rate 2319

Input Volume 2389

% of Volume 97

US-31/M-37 (Division Street) PEL Project SimTraffic Report

CDM Smith

Page 2



SimTraffic Performance Report
2014 AM Peak 10/22/2014

5: M-37/US-31 (Division) & Grandview Parkway Performance by movement

Movement NBL NBT NBR SET SER NWL NWT All
Vehicles Exited 234 26 361 775 268 429 426 2519
Hourly Exit Rate 234 26 361 775 268 429 426 2519
Input Volume 250 25 370 770 275 430 420 2540
% of Volume 94 104 98 101 97 100 101 99

9015: M-37/US-31 (Division) & Dummy Link Performance by movement

Movement NBT NBR SBT SBR All
Vehicles Exited 762 232 581 31 1606
Hourly Exit Rate 762 232 581 31 1606
Input Volume 776 230 583 35 1624
% of Volume 98 101 100 89 99

9016: M-37/US-31 (Division) & Dummy Node Performance by movement

Movement EBR NBT NBR SBT SBR All
Vehicles Exited 38 691 128 578 5 1440
Hourly Exit Rate 38 691 128 578 5 1440
Input Volume 39 709 125 592 5 1470
% of Volume 97 97 102 98 100 98

9027: M-37/US-31 (Division) & Dummy Node Performance by movement

Movement NBT NBR SBT SBR All
Vehicles Exited 622 58 712 10 1402
Hourly Exit Rate 622 58 712 10 1402
Input Volume 647 55 723 10 1435
% of Volume 96 105 98 100 98

9044: M-37/US-31 (Division) & Dummy Link Performance by movement

Movement WBR NBT SBT SBR All
Vehicles Exited 248 1032 626 79 1985
Hourly Exit Rate 248 1032 626 79 1985
Input Volume 250 1047 625 75 1997
% of Volume 99 99 100 105 99

Total Network Performance

Vehicles Exited 5665
Hourly Exit Rate 5665
Input Volume 23128
% of Volume 24
US-31/M-37 (Division Street) PEL Project SimTraffic Report

CDM Smith Page 3



SimTraffic Simulation Summary
2014 PM Peak 10/22/2014

Summary of All Intervals

Run Number 1 2 3 4 B Avg
Start Time 4:35 4:35 4:35 4:35 4:35 4:35
End Time 5:45 5:45 5:45 5:45 5:45 5:45
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2
# of Recorded mScheduledIntervals 1 1 1 1 1 1
Vehs Entered 7100 7092 7169 7160 7228 7149
Vehs Exited 7124 7131 7126 7121 7227 7146
Starting Vehs 380 370 353 370 349 365
Ending Vehs 356 331 396 409 350 365
Denied Entry Before 0 0 1 0 1 0
Travel Distance (mi) 6967 6901 6966 6919 6885 6928
Travel Time (hr) 374.3 368.4 383.9 368.6 362.1 3715
Total Delay (hr) 156.6 152.3 166.0 152.6 145.9 154.7
Total Stops 11172 11284 11523 11087 10937 11198
Fuel Used (gal) 271.5 269.6 274.5 269.6 266.5 270.4

Interval #0 Information Seeding

Start Time 4:35
End Time 4:45
Total Time (min) 10

Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information Recording

Start Time 4:45

End Time 5:45

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B Avg
Vehs Entered 7100 7092 7169 7160 7228 7149
Vehs Exited 7124 7131 7126 7121 7227 7146
Starting Vehs 380 370 353 370 349 365
Ending Vehs 356 331 396 409 350 365
Denied Entry Before 0 0 1 0 1 0
Travel Distance (mi) 6967 6901 6966 6919 6885 6928
Travel Time (hr) 374.3 368.4 383.9 368.6 362.1 371.5
Total Delay (hr) 156.6 152.3 166.0 152.6 145.9 154.7
Total Stops 11172 11284 11523 11087 10937 11198
Fuel Used (gal) 2715 269.6 274.5 269.6 266.5 270.4
US-31/M-37 (Division Street) PEL Project SimTraffic Report

CDM Smith Page 1



SimTraffic Performance Report
2014 PM Peak

10/22/2014

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 160 244 44 356 391 107 63 647 230 210 779 90
Hourly Exit Rate 160 244 44 356 391 107 63 647 230 210 779 90
Input Volume 160 260 45 365 380 105 60 630 240 210 780 85
% of Volume 100 94 98 98 103 102 105 103 96 100 100 106
1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street Performance by movement
Movement All

Vehicles Exited 3321

Hourly Exit Rate 3321

Input Volume 3320

% of Volume 100

2: M-37/US-31 (Division) & 11th Street Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 9 10 174 3 9 10 163 919 5 5 1132 38
Hourly Exit Rate 9 10 174 3 9 10 163 919 5 5 1132 38
Input Volume 10 10 180 5 10 10 160 911 5 5 1101 40
% of Volume 90 100 97 60 90 100 102 101 100 100 103 95
2: M-37/US-31 (Division) & 11th Street Performance by movement

Movement All

Vehicles Exited 2477

Hourly Exit Rate 2477

Input Volume 2447

% of Volume 101

3: M-37/US-31 (Division) & 7th Street Performance by movement

Movement EBL EBR WBT WBR NBL NBT SBT SBR All

Vehicles Exited 108 237 147 36 4 914 1099 34 2579

Hourly Exit Rate 108 237 147 36 4 914 1099 34 2579

Input Volume 115 230 150 40 5 908 1090 30 2568

% of Volume 94 103 98 90 80 101 101 113 100
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SimTraffic Performance Report

2014 PM Peak 10/22/2014
4: M-37/US-31 (Division) & Front Street Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 227 286 107 199 348 48 147 751 171 127 726 160
Hourly Exit Rate 227 286 107 199 348 48 147 751 171 127 726 160
Input Volume 220 280 110 190 350 55 150 761 170 125 715 160
% of Volume 103 102 97 105 99 87 98 99 101 102 102 100
4: M-37/US-31 (Division) & Front Street Performance by movement

Movement All

Vehicles Exited 3297

Hourly Exit Rate 3297

Input Volume 3286

% of Volume 100

5: M-37/US-31 (Division) & Grandview Parkway Performance by movement

Movement NBL NBT NBR SET SER NWL NWT All

Vehicles Exited 494 42 409 637 359 520 749 3210

Hourly Exit Rate 494 42 409 637 359 520 749 3210

Input Volume 495 37 420 640 350 515 750 3207

% of Volume 100 114 97 100 103 101 100 100

8: M-37/US-31 (Division) & Dummy Node Performance by movement

Movement WBR NBT SBT SBR All

Vehicles Exited 176 910 1102 205 2393

Hourly Exit Rate 176 910 1102 205 2393

Input Volume 180 895 1087 200 2362

% of Volume 98 102 101 102 101

9015: M-37/US-31 (Division) & Dummy Node Performance by movement

Movement NBT NBR  SBT SBR All

Vehicles Exited 934 33 1156 162 2285

Hourly Exit Rate 934 33 1156 162 2285

Input Volume 924 35 1135 155 2249

% of Volume 101 94 102 105 102

9016: M-37/US-31 (Division) & Dummy Node Performance by movement

Movement EBR WBR NBT SBT All

Vehicles Exited 93 4 1068 1032 2197

Hourly Exit Rate 93 4 1068 1032 2197

Input Volume 90 5 1067 1016 2178

% of Volume 103 80 100 102 101
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SimTraffic Performance Report
2014 PM Peak 10/22/2014

9027: M-37/US-31 (Division) & Dummy Node Performance by movement

Movement EBR NBT NBR  SBT All
Vehicles Exited 119 944 9 915 2069
Hourly Exit Rate 119 944 91 915 2069
Input Volume 120 955 90 900 2065
% of Volume 99 99 101 102 100

Total Network Performance

Vehicles Exited 7146
Hourly Exit Rate 7146
Input Volume 30542
% of Volume 23
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SimTraffic Simulation Summary
2014 Off Peak 10/22/2014

Summary of All Intervals

Run Number 1 2 3 4 B Avg
Start Time 9:50 9:50 9:50 9:50 9:50 9:50
End Time 11:00 11:00 11:00 11:00 11:00 11:00
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2
# of Recorded mScheduledIntervals 1 1 1 1 1 1
Vehs Entered 6533 6519 6583 6525 6469 6527
Vehs Exited 6524 6516 6503 6543 6537 6525
Starting Vehs 329 337 281 344 368 330
Ending Vehs 338 340 361 326 300 329
Denied Entry Before 1 1 3 3 1 0
Travel Distance (mi) 6592 6535 6487 6528 6494 6527
Travel Time (hr) 351.5 331.9 325.6 3335 334.7 3354
Total Delay (hr) 146.3 128.6 123.7 130.3 131.9 132.2
Total Stops 10510 9742 9632 9714 9887 9896
Fuel Used (gal) 253.9 248.6 243.8 2475 247.2 248.2

Interval #0 Information Seeding

Start Time 9:50
End Time 10:00
Total Time (min) 10

Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information Recording

Start Time 10:00

End Time 11:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B Avg
Vehs Entered 6533 6519 6583 6525 6469 6527
Vehs Exited 6524 6516 6503 6543 6537 6525
Starting Vehs 329 337 281 344 368 330
Ending Vehs 338 340 361 326 300 329
Denied Entry Before 1 1 3 3 1 0
Travel Distance (mi) 6592 6535 6487 6528 6494 6527
Travel Time (hr) 351.5 331.9 325.6 333.5 334.7 335.4
Total Delay (hr) 146.3 128.6 123.7 130.3 131.9 132.2
Total Stops 10510 9742 9632 9714 9887 9896
Fuel Used (gal) 253.9 248.6 243.8 2475 247.2 248.2
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SimTraffic Performance Report
2014 Off Peak

10/22/2014

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 164 214 34 387 252 125 76 746 289 151 776 73
Hourly Exit Rate 164 214 34 387 252 125 76 746 289 151 776 73
Input Volume 180 230 35 390 260 125 80 750 280 150 800 75
% of Volume 91 93 97 99 97 100 95 99 103 101 97 97

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street Performance by movement

Movement All
Vehicles Exited 3287
Hourly Exit Rate 3287
Input Volume 3355
% of Volume 98

2: M-37/US-31 (Division) & 11th Street Performance by movement

Movement EBL EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR All
Vehicles Exited 9 10 205 8 12 191 910 16 5 948 43 2357
Hourly Exit Rate 9 10 205 8 12 191 910 16 5 948 43 2357
Input Volume 10 10 215 10 10 195 931 15 5 970 40 2411
% of Volume 90 100 95 80 120 98 98 107 100 98 108 98
3: M-37/US-31 (Division) & 7th Street Performance by movement

Movement EBL EBR WBT WBR NBT SBT SBR All

Vehicles Exited 59 141 101 40 987 1056 34 2418

Hourly Exit Rate 59 141 101 40 987 1056 34 2418

Input Volume 60 145 100 45 999 1059 35 2443

% of Volume 98 97 101 89 99 100 97 99

4: M-37/US-31 (Division) & Front Street Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 198 267 117 206 294 77 154 672 208 130 660 138
Hourly Exit Rate 198 267 117 206 294 77 154 672 208 130 660 138
Input Volume 200 270 115 210 290 85 165 692 205 130 665 145
% of Volume 99 99 102 98 101 91 93 97 101 100 99 95

4: M-37/US-31 (Division) & Front Street Performance by movement

Movement All
Vehicles Exited 3121
Hourly Exit Rate 3121
Input Volume 3172
% of Volume 98
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SimTraffic Performance Report

2014 Off Peak 10/22/2014
5: M-37/US-31 (Division) & Grandview Parkway Performance by movement
Movement NBL NBT NBR  SET

Vehicles Exited 409 27 385 562

Hourly Exit Rate 409 27 385 562

Input Volume 415 32 390 560

% of Volume 99 84 99 100

8: M-37/US-31 (Division) & Dummy Nodes Performance by movement
Movement WBR NBT SBT SBR

Vehicles Exited 73 1035 1006 157

Hourly Exit Rate 73 1035 1006 157

Input Volume 75 1056 1034 160

% of Volume 97 98 97 98

9015: M-37/US-31 (Division) & Dummy Node Performance by movement
Movement WBR NBT SBT SBR

Vehicles Exited 41 940 1016 155

Hourly Exit Rate 41 940 1016 155

Input Volume 40 959 1026 160

% of Volume 102 98 99 97

9016: M-37/US-31 (Division) & Dummy Node Performance by movement
Movement EBR NBT NBR  SBT

Vehicles Exited 79 1028 56 985

Hourly Exit Rate 79 1028 56 985

Input Volume 80 1054 55 992

% of Volume 99 98 102 99

9027: M-37/US-31 (Division) & Dummy Node Performance by movement
Movement EBR NBT NBR  SBT

Vehicles Exited 95 816 133 862

Hourly Exit Rate 95 816 133 862

Input Volume 95 839 140 873

% of Volume 100 97 95 99

Total Network Performance

Vehicles Exited 6525

Hourly Exit Rate 6525

Input Volume 29191

% of Volume 22
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Division Street (US-31/M-37) Preliminary Traffic Analysis

Appendix C
LOS Calculation Sheets



Division Street (US-31/M-37) Preliminary Traffic Analysis

Appendix C1:
Existing 2014



Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 + i" 5 = 5 41 5 41

Traffic Volume (vph) 250 300 30 145 220 190 45 600 150 135 370 95

Future Volume (vph) 250 300 30 145 220 190 45 600 150 135 370 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 325 600 225 500 0 350 0

Storage Lanes 0 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 100 100 09 09 100 09 09 100 09 095

Ped Bike Factor 0.98 0.99 1.00 1.00

Frt 0.850 0.930 0.970 0.969

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 1583 1770 3265 0 1736 3352 0 1752 3385 0

Flt Permitted 0.193 0.296 0.434 0.141

Satd. Flow (perm) 360 1863 1556 551 3265 0 793 3352 0 260 3385 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 190 177 32 33

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 892

Travel Time (s) 18.2 37.1 47.6 15.2

Confl. Peds. (#/hr) 2 2 1 4

Peak Hour Factor 084 084 084 080 080 080 083 083 083 093 093 093

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

Adj. Flow (vph) 298 357 36 181 275 238 54 723 181 145 398 102

Shared Lane Traffic (%)

Lane Group Flow (vph) 298 357 36 181 513 0 54 904 0 145 500 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 100 *0.50 *050 *0.50 1.00 1.00 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 6 2

Detector Phase 7 4 4 3 8 1 6 5 2

Switch Phase
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
D N T W S N R

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

Minimum Initial (s) 7.0 100 10.0 7.0 10.0 7.0 10.0 70 100

Minimum Split (s) 150 180 180 150 18.0 15.0 3438 150 3438

Total Split (s) 280 280 280 19.0 190 15.0 38.0 15.0 38.0

Total Split (%) 28.0% 28.0% 28.0% 19.0% 19.0% 15.0% 38.0% 15.0% 38.0%

Maximum Green (s) 212 212 212 122 122 82 312 82 312

Yellow Time (s) 43 43 43 43 43 4.3 43 43 43

All-Red Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 3.0 0.2

Recall Mode None None None None None None C-Max None C-Max

Walk Time (s) 0.5 0.5 1.0 1.0 1.0

Flash Dont Walk (s) 107 107 10.2 27.0 27.0

Pedestrian Calls (#/hr) 0 0 2 1 1

Act Effct Green (s) 373 207 207 257 145 404 330 428 363

Actuated g/C Ratio 037  0.21 0.21 026 0.14 040  0.33 043  0.36

v/c Ratio 079 093 008 065 082 0.14  0.80 063 040

Control Delay 388 711 03 348 396 16.1 36.6 249 211

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 388 711 03 348 396 16.1 36.6 249 211

LOS D E A C D B D C C

Approach Delay 53.5 38.3 35.5 219

Approach LOS D D D C

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 40 (40%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 37.4 Intersection LOS: D
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

*\ o1 Y2 R) ¥ 03 —+p4
15s | 38 s | 195 | 28 5 |
\";55 Taﬁ (R) A g7 1_|38
155 | 38 5 [ 285 [ 19s |
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/13/2015
y R T W T N

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

Lane Configurations & & = -

Traffic Volume (vph) 10 10 170 0 10 15 295 1000 10 15 520 55

Future Volume (vph) 10 10 170 0 10 15 295 1000 10 15 520 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 100 100 095 095 09 095 095 095

Ped Bike Factor

Frt 0.879 0.918 0.999 0.986

Flt Protected 0.997 0.989 0.999

Satd. Flow (prot) 0 1586 0 0 1710 0 0 3397 0 0 335 0

Flt Permitted 0.997 0.989 0.999

Satd. Flow (perm) 0 1586 0 0 1710 0 0 3397 0 0 335 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 1030 900 632 1216

Travel Time (s) 234 20.5 10.8 20.7

Confl. Peds. (#/hr) 1

Peak Hour Factor 078 078 078 075 075 075 08 08 08 093 093 093

Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 5% 5% 5% 6% 6% 6%

Parking (#/hr) 10

Adj. Flow (vph) 13 13 218 0 13 20 343 1163 12 16 559 59

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 244 0 0 33 0 0 1518 0 0 634 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 i" + f 44 41

Traffic Volume (vph) 35 0 75 0 100 20 5 770 0 0 530 50

Future Volume (vph) 35 0 75 0 100 20 5 770 0 0 530 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 0 0 0 0

Storage Lanes 1 1 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 095 09 100 100 095 095

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.987

Flt Protected 0.950

Satd. Flow (prot) 1770 0 1583 0 1863 1346 0 3471 0 0 3446 0

Flt Permitted 0.681 0.951

Satd. Flow (perm) 1269 0 1583 0 1863 1328 0 3301 0 0 3446 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 106 25 20

Link Speed (mph) 25 25 35 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 8.5 12.0

Confl. Peds. (#/hr) 1 8 1

Peak Hour Factor 0.71 0.71 0.71 084 084 084 08 08 08 08 086 0.6

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

Parking (#/hr) 10

Adj. Flow (vph) 49 0 106 0 119 24 6 865 0 0 616 58

Shared Lane Traffic (%)

Lane Group Flow (vph) 49 0 106 0 119 24 0 871 0 0 674 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 123 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type D.Pm Perm NA  Perm Perm NA NA

Protected Phases 2 1 1

Permitted Phases 2 2 2 1

Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3

Total Split (s) 30.0 30.0 300 300 700 700 70.0

Total Split (%) 30.0% 30.0% 30.0% 30.0% 70.0% 70.0% 70.0%

Maximum Green (s) 242 242 242 242 647 647 64.7

Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6

All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3

Lead/Lag Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 16.0 16.0 160 160 150 150 15.0
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
D N T W S N R

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

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 24.2 24.2 242 242 64.7 64.7

Actuated g/C Ratio 0.24 0.24 024 024 0.65 0.65

v/c Ratio 0.16 0.23 026  0.07 0.41 0.30

Control Delay 31.6 74 32.6 11.6 7.8 7.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.6 74 326 116 7.8 7.5

LOS C A C B A A

Approach Delay 29.1 7.8 7.5

Approach LOS C A A

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 63 (63%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 60

Control Type: Pretimed

Maximum v/c Ratio: 0.41

Intersection Signal Delay: 10.0 Intersection LOS: A
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: M-37/US-31 (Division) & 7th Street

o ) J 0 J
70 s | 30 s |
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 205 350 35 85 260 20 100 460 150 80 460 160

Future Volume (vph) 205 350 35 85 260 20 100 460 150 80 460 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 400 0 325 0 180 0 180 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 1.00 1.00 0.99 0.98

Frt 0.986 0.989 0.963 0.961

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1833 0 1770 1841 0 1770 3369 0 1770 3345 0

Flt Permitted 0.353 0.148 0.278 0.254

Satd. Flow (perm) 658 1833 0 2716 1841 0 518 3369 0 473 3345 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 4 44 48

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 6 1 12 20

Peak Hour Factor 082 08 082 083 08 08 08 089 08 09 095 095

Parking (#/hr) 10 10

Adj. Flow (vph) 250 427 43 102 313 24 112 517 169 84 484 168

Shared Lane Traffic (%)

Lane Group Flow (vph) 250 470 0 102 337 0 112 686 0 84 652 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
D N T W S N R

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

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 3 8 1 6 5 2

Switch Phase

Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0

Minimum Split (s) 120 31.0 120  31.0 120 277 120 277

Total Split (s) 18.0  33.0 18.0  33.0 16.0 33.0 16.0 33.0

Total Split (%) 18.0% 33.0% 18.0% 33.0% 16.0% 33.0% 16.0% 33.0%

Maximum Green (s) 120 270 120 270 103 273 103 273

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 25 25 25 25 2.2 2.2 2.2 2.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7

Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2

Recall Mode None Max None Max None C-Max None C-Max

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 18.0 18.0 15.0 15.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 376 294 36.3 270 414  36.0 402 337

Actuated g/C Ratio 038 0.29 036  0.27 0.41 0.36 040  0.34

v/c Ratio 0.71 0.87 043 0.8 038 0.5 0.31 0.56

Control Delay 396 524 338 400 198 179 138 125

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 396 524 338 400 198 179 138 125

LOS D D C D B B B B

Approach Delay 48.0 38.6 18.2 12.7

Approach LOS D D B B

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 27 (27%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 28.0 Intersection LOS: C

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:  4: M-37/US-31 (Division) & Front Street

p l g2 (R) ‘\ gl g ¥ 03

33s | 165 | 33s | 18 s

y Taﬁ (R) \‘BS 1_98 A a7

33s | 165 | 33s | 185
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
= 2 2 ”~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4+ i" 5 4+ 5 i"
Traffic Volume (vph) 770 275 430 420 255 365
Future Volume (vph) 770 275 430 420 255 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 500 0 0
Storage Lanes 2 2 1 1
Taper Length (ft) 25 25
Lane Util. Factor 095 100 100 095 100 1.00
Ped Bike Factor 098  1.00 0.94
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 0.117 0.950
Satd. Flow (perm) 3539 1548 217 3539 1770 1495
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 353 424
Link Speed (mph) 35 35 30
Link Distance (ft) 2991 968 921
Travel Time (s) 58.3 189 209
Confl. Peds. (#/hr) 10 19 38
Peak Hour Factor 078 078 094 094 08 0.6
Adj. Flow (vph) 987 353 457 447 297 424
Shared Lane Traffic (%)
Lane Group Flow (vph) 987 353 457 447 297 424
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 *010 1.00 *0.10 *0.10
Turning Speed (mph) 9 15 25 9
Turn Type NA  Perm pm+pt NA Prot  Perm
Protected Phases 2 3 23 4
Permitted Phases 2 23 4
Minimum Split (s) 338 338 140 330 330
Total Split (s) 400 400 270 330 330
Total Split (%) 40.0% 40.0% 27.0% 33.0% 33.0%
Maximum Green (s) 342 342 212 210 270
Yellow Time (s) 3.6 3.6 3.6 3.5 3.5
All-Red Time (s) 2.2 2.2 2.2 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 6.0 6.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 15 15
Flash Dont Walk (s) 210 210 240 240
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 342 342 554 612 270 270
US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing AM Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
—- ¥ v TN ”~
Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 034 034 055 0.61 027 027
v/c Ratio 082 046 1.02 0.21 062 059
Control Delay 36.6 4.8 82.1 89 457 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 48 821 89 457 159
LOS D A F A D B
Approach Delay 28.2 459 28.2
Approach LOS C D C
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 50 (50%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 85

Control Type: Pretimed
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 33.6

Intersection Capacity Utilization 83.1%

Analysis Period (min) 15

*

Splits and Phases:

User Entered Value

Intersection LOS: C
ICU Level of Service E

5: M-37/US-31 (Division) & Grandview Parkway

) 502 (R)

¥ o3

Ve

40 s

27 s

33s

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing AM

CDM Smith
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 + i" 5 = 5 41 5 41

Traffic Volume (vph) 160 260 45 365 380 105 60 630 240 210 780 85

Future Volume (vph) 160 260 45 365 380 105 60 630 240 210 780 85

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 325 600 225 500 0 350 0

Storage Lanes 0 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 100 100 09 09 100 09 09 100 09 095

Ped Bike Factor 1.00 0.99 1.00

Frt 0.850 0.968 0.959 0.985

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 1583 1770 3415 0 1770 3369 0 1770 3478 0

Flt Permitted 0.449 0.167 0.175 0.093

Satd. Flow (perm) 836 1863 1583 311 3415 0 326 3369 0 173 3478 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 220 27 47 10

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 2 3 9

Peak Hour Factor 08 08 08 089 089 089 0.1 0.91 0.91 093 093 093

Adj. Flow (vph) 186 302 52 410 427 118 66 692 264 226 839 91

Shared Lane Traffic (%)

Lane Group Flow (vph) 186 302 52 410 545 0 66 956 0 226 930 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 1.00 *050 *0.50 *0.50 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex CH+Ex CHHEx Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 6 2

Detector Phase 7 4 4 3 8 1 6 5 2

Switch Phase

Minimum Initial (s) 70 100 100 70 100 70 100 70 100

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing PM Synchro 8 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
y R T W T N

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

Minimum Split (s) 150 240 240 150 2838 15.0 3438 150 348

Total Split (s) 250 240 240 350 340 15.0 420 19.0 46.0

Total Split (%) 20.8% 20.0% 20.0% 29.2% 28.3% 125% 35.0% 15.8% 38.3%

Maximum Green (s) 182 172 172 282 272 82 352 122 39.2

Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3

All-Red Time (s) 25 25 25 25 25 25 25 25 25

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 3.0 0.2

Recall Mode None None None None None None C-Max None C-Max

Walk Time (s) 1.2 1.2 1.0 1.0 1.0

Flash Dont Walk (s) 16.0 16.0 21.0 27.0 27.0

Pedestrian Calls (#/hr) 4 4 4 0 3

Act Effct Green (s) 308 172 172 502 298 449 372 542 445

Actuated g/C Ratio 026 014 014 042 025 0.37  0.31 045  0.37

v/c Ratio 058 113 013  0.91 0.63 0.31 0.89 094 072

Control Delay 320 1415 06 575 420 23.1 49.3 809 359

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 320 1415 06 575 420 23.1 49.3 809 359

LOS C F A E D C D F D

Approach Delay 90.2 48.7 47.6 447

Approach LOS F D D D

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 20 (17%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 53.2 Intersection LOS: D
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

*\ o1 Y2 1) o3 —wp4
155 | 46 5 | 355 | 24 5 |
\“BS Taﬁ (R) ') a7 1_98
195 [ 425 [ 25 [ 34 s |
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/13/2015
y R T W T N

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

Lane Configurations & & 4% Ly 2

Traffic Volume (vph) 10 10 180 5 10 10 160 910 5 5 1090 40

Future Volume (vph) 10 10 180 5 10 10 160 910 5 5 1090 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 100 100 095 095 09 095 095 095

Ped Bike Factor

Frt 0.879 0.946 0.999 0.995

Flt Protected 0.997 0.990 0.993

Satd. Flow (prot) 0 1617 0 0 1745 0 0 3511 0 0 3487 0

Flt Permitted 0.997 0.990 0.993

Satd. Flow (perm) 0 1617 0 0 1745 0 0 3511 0 0 3487 0

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#/hr) 4 4 2

Peak Hour Factor 079 079 079 063 063 063 094 094 094 088 088 088

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

Parking (#/hr) 10

Adj. Flow (vph) 13 13 228 8 16 16 170 968 5 6 1239 45

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 254 0 0 40 0 0 1143 0 0 1290 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing PM Synchro 8 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 i" + f 44 41

Traffic Volume (vph) 115 0 230 0 150 40 5 890 0 0 1060 30

Future Volume (vph) 115 0 230 0 150 40 5 890 0 0 1060 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 0 0 0 0

Storage Lanes 1 1 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 09 09 100 100 095 095

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.996

Flt Protected 0.950

Satd. Flow (prot) 1770 0 1583 0 1863 1346 0 3505 0 0 3520 0

Flt Permitted 0.613 0.948

Satd. Flow (perm) 1142 0 1562 0 1863 1346 0 3323 0 0 3520 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 53 45 4

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 1 23 12

Peak Hour Factor 064 064 064 089 08 08 094 094 094 08 08 085

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

Parking (#/hr) 10

Adj. Flow (vph) 180 0 359 0 169 45 5 947 0 0 1247 35

Shared Lane Traffic (%)

Lane Group Flow (vph) 180 0 359 0 169 45 0 952 0 0 1282 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 123 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type D.Pm Perm NA  Perm Perm NA NA

Protected Phases 2 1 1

Permitted Phases 2 2 2 1

Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3

Total Split (s) 47.0 47.0 470 470 730 730 73.0

Total Split (%) 39.2% 39.2% 392% 392% 60.8% 60.8% 60.8%

Maximum Green (s) 412 41.2 412 412 677 677 67.7

Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6

All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3

Lead/Lag Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 16.0 16.0 160 160 150 150 15.0

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing PM Synchro 8 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
D N T W S N R

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

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 41.2 41.2 412 412 67.7 67.7

Actuated g/C Ratio 0.34 0.34 034 0.34 0.56 0.56

v/c Ratio 0.46 0.63 026  0.09 0.51 0.65

Control Delay 35.4 33.6 29.9 8.1 10.2 9.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.4 33.6 29.9 8.1 10.2 9.5

LOS D C C A B A

Approach Delay 253 10.2 9.5

Approach LOS C B A

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 73 (61%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 60

Control Type: Pretimed

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: M-37/US-31 (Division) & 7th Street

v o ) *“n J
735 |

| 47 s

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing PM Synchro 8 Report
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 220 280 110 190 350 55 150 730 170 125 700 160

Future Volume (vph) 220 280 110 190 350 55 150 730 170 125 700 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 400 0 325 0 500 0 500 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 1.00 1.00 0.99 0.98

Frt 0.958 0.979 0.972 0.972

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1776 0 1770 1817 0 1770 3406 0 1736 3304 0

Flt Permitted 0.165 0.175 0.131 0.135

Satd. Flow (perm) 307 1776 0 326 1817 0 244 3406 0 247 3304 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 6 26 25

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 3 9 12 34

Peak Hour Factor 092 092 092 094 094 09 09 09 095 09 090 090

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%

Parking (#/hr) 10 10

Adj. Flow (vph) 239 304 120 202 372 59 158 768 179 139 778 178

Shared Lane Traffic (%)

Lane Group Flow (vph) 239 424 0 202 431 0 158 947 0 139 956 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 100 100 100 100 *08 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing PM Synchro 8 Report
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
y R T W T N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0
Minimum Split (s) 120  31.0 120  31.0 120 277 120 277
Total Split (s) 19.0 38.0 19.0 38.0 16.0 47.0 16.0 47.0
Total Split (%) 15.8% 31.7% 15.8% 31.7% 13.3% 39.2% 13.3% 39.2%
Maximum Green (s) 130 320 130 320 103 413 103 413
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 35 3.5
All-Red Time (s) 25 25 2.5 2.5 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2
Recall Mode None Max None Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 445 320 445 320 52.1 43.0 52.1 43.0
Actuated g/C Ratio 037 027 037 027 043  0.36 043  0.36
v/c Ratio 090 0.87 0.75 0.88 0.71 0.77 063 0.80
Control Delay 784 604 579 625 418 405 490  40.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 784 604 579 625 418 405 490  40.1
LOS E E E E D D D D
Approach Delay 66.9 61.0 40.7 41.2
Approach LOS E E D D
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 76 (63%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 49.5 Intersection LOS: D
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  4: M-37/US-31 (Division) & Front Street

’ l g2 (R) ‘\ gl g4 ¥ 03
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
= 2 2 ”~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4+ i" 5 4+ 5 i"
Traffic Volume (vph) 640 350 515 750 495 420
Future Volume (vph) 640 350 515 750 495 420
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 500 0 0
Storage Lanes 2 2 1 1
Taper Length (ft) 25 25
Lane Util. Factor 095 100 100 095 100 1.00
Ped Bike Factor 099  0.99 0.92
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
FIt Permitted 0.180 0.950
Satd. Flow (perm) 3539 1560 330 3539 1770 1459
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 357 447
Link Speed (mph) 35 35 30
Link Distance (ft) 2991 968 921
Travel Time (s) 58.3 189 209
Confl. Peds. (#/hr) 2 38 59
Peak Hour Factor 098 098 08 08 094 094
Adj. Flow (vph) 653 357 599 872 527 447
Shared Lane Traffic (%)
Lane Group Flow (vph) 653 357 599 872 527 447
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 *010 1.00 *0.10 *0.10
Turning Speed (mph) 9 15 25 9
Turn Type NA  Perm pm+pt NA Prot  Perm
Protected Phases 2 3 23 4
Permitted Phases 2 23 4
Minimum Split (s) 218 2718 140 330 330
Total Split (s) 280 280 340 380 380
Total Split (%) 280% 28.0% 34.0% 38.0% 38.0%
Maximum Green (s) 222 222 282 320 320
Yellow Time (s) 3.6 3.6 3.6 3.5 3.5
All-Red Time (s) 2.2 2.2 2.2 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 6.0 6.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 1.0 1.0 1.0 1.0
Flash Dont Walk (s) 210 210 250 250
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 222 222 504 562 320 320
US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing PM Synchro 8 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
—- ¥ v TN ”~
Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 022 022 050 056 032 0.32
v/c Ratio 083 057 105 044 093 058
Control Delay 47.7 76 833 13.6 584 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.7 76 833 136 584 5.9
LOS D A F B E A
Approach Delay 33.6 420 343
Approach LOS C D C
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100
Offset: 50 (50%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 90

Control Type: Pretimed
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 37.4

Intersection Capacity Utilization 89.0%

Analysis Period (min) 15

*

Splits and Phases:

User Entered Value

Intersection LOS: D

ICU Level of Service E

5: M-37/US-31 (Division) & Grandview Parkway

) 502 (R)

Ve

28 s

@3
34 s

38 s

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing PM

CDM Smith
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 + i" 5 = 5 41 5 41

Traffic Volume (vph) 180 230 35 395 260 125 80 750 280 150 800 75

Future Volume (vph) 180 230 35 395 260 125 80 750 280 150 800 75

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 325 600 225 500 0 350 0

Storage Lanes 0 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 100 100 09 09 100 09 09 100 09 095

Ped Bike Factor 0.98 0.99 1.00

Frt 0.850 0.951 0.959 0.987

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 1583 1770 3328 0 1770  33% 0 1770 3485 0

Flt Permitted 0.518 0.179 0.172 0.092

Satd. Flow (perm) 965 1863 1558 333 3328 0 320 3394 0 171 3485 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 158 61 48 9

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 772

Travel Time (s) 18.2 37.1 47.6 13.2

Confl. Peds. (#/hr) 2 14 11

Peak Hour Factor 087 08 08 097 097 097 09 09 09 095 095 095

Adj. Flow (vph) 207 264 40 407 268 129 83 781 292 158 842 79

Shared Lane Traffic (%)

Lane Group Flow (vph) 207 264 40 407 397 0 83 1073 0 158 921 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 1.00 100 *050 *0.50 *0.50 1.00 *0.80 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex CH+Ex CHHEx Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 6 2

Detector Phase 7 4 4 3 8 1 6 5 2

Switch Phase

Minimum Initial (s) 70 100 100 70 100 70 100 70 100

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing Off Peak Synchro 9 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
D N T W S N R

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

Minimum Split (s) 150 180 180 150 18.0 15.0 3438 15.0 3438

Total Split (s) 260 250 250 320 310 15.0  46.0 170  48.0

Total Split (%) 21.7% 20.8% 20.8% 26.7% 25.8% 12.5% 38.3% 14.2% 40.0%

Maximum Green (s) 192 182 182 252 242 82 392 102 412

Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3

All-Red Time (s) 25 25 25 25 25 25 25 25 25

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 3.0 0.2

Recall Mode None None None None None None C-Max None C-Max

Walk Time (s) 1.2 1.2 1.0 1.0 1.0

Flash Dont Walk (s) 170 170 21.0 27.0 27.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 328  18.1 18.1 494  28.1 430 402 53.1 44.9

Actuated g/C Ratio 027 015 015  0.41 0.23 040 0.34 044 037

v/c Ratio 057 094  0.11 094 048 037 092 0.76  0.70

Control Delay 314 911 06  63.1 36.1 232 502 555 320

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 314 911 06  63.1 36.1 232 502 555 320

LOS C F A E D C D E C

Approach Delay 59.8 49.8 48.2 35.5

Approach LOS E D D D

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 20 (17%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 46.4 Intersection LOS: D
Intersection Capacity Utilization 94.8% ICU Level of Service F
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

*\ 01 $o2 ) ¥ 03 b4
155 | 48 5 | 325 | 25 5 |
\";55 J g6 (R) A a7 1_[58
17 s [ 46 5 [ 26 s [ 31s |
US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing Off Peak Synchro 9 Report
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/13/2015
y R T W T N

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

Lane Configurations & & 4% Ly 2

Traffic Volume (vph) 15 10 215 0 10 10 195 920 20 5 980 40

Future Volume (vph) 15 10 215 0 10 10 195 920 20 5 980 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 100 100 095 095 09 095 095 095

Ped Bike Factor

Frt 0.879 0.932 0.997 0.994

Flt Protected 0.997 0.991

Satd. Flow (prot) 0 1632 0 0 1736 0 0 3463 0 0 3484 0

Flt Permitted 0.997 0.991

Satd. Flow (perm) 0 1632 0 0 1736 0 0 3463 0 0 3484 0

Link Speed (mph) 30 25 40 40

Link Distance (ft) 1200 1204 639 1329

Travel Time (s) 27.3 32.8 10.9 22.7

Confl. Peds. (#/hr) 2 3 2

Peak Hour Factor 076 076 076 075 075 075 092 092 092 09 096 096

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

Parking (#/hr) 10

Adj. Flow (vph) 20 13 283 0 13 13 212 1000 22 5 1021 42

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 316 0 0 26 0 0 1234 0 0 1068 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.8% ICU Level of Service F

Analysis Period (min) 15

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing Off Peak Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 i" + f 4+ 41

Traffic Volume (vph) 60 0 145 0 100 45 0 980 0 0 1040 35

Future Volume (vph) 60 0 145 0 100 45 0 980 0 0 1040 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 0 0 0 0

Storage Lanes 1 1 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 100 100 095 095

Ped Bike Factor 0.98 0.98 1.00

Frt 0.850 0.850 0.995

Flt Protected 0.950

Satd. Flow (prot) 1770 0 1583 0 1863 1346 0 3505 0 0 3516 0

Flt Permitted 0.668

Satd. Flow (perm) 1244 0 1550 0 1863 1326 0 3505 0 0 3516 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 79 56 5

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1027 438 528

Travel Time (s) 35.1 28.0 10.0 12.0

Confl. Peds. (#/hr) 6 2 13 12

Peak Hour Factor 080 080 080 080 080 080 089 089 089 089 089 0.9

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

Parking (#/hr) 10

Adj. Flow (vph) 75 0 181 0 125 56 0 1101 0 0 1169 39

Shared Lane Traffic (%)

Lane Group Flow (vph) 75 0 181 0 125 56 0 1101 0 0 1208 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 123 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type D.Pm Perm NA  Perm NA NA

Protected Phases 2 1 1

Permitted Phases 2 2 2

Minimum Split (s) 28.8 28.8 288 2838 27.3 27.3

Total Split (s) 42.0 42.0 420 420 78.0 78.0

Total Split (%) 35.0% 35.0% 35.0% 35.0% 65.0% 65.0%

Maximum Green (s) 36.2 36.2 362 362 72.7 72.7

Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6

All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3

Lead/Lag Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize?

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 16.0 16.0 16.0 16.0 15.0 15.0
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 36.2 36.2 36.2 362 72.7 72.7
Actuated g/C Ratio 0.30 0.30 030 0.30 0.61 0.61
v/c Ratio 0.20 0.35 022 013 0.52 0.57
Control Delay 33.0 201 32.7 8.7 8.3 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 20.1 32.7 8.7 8.3 6.4
LOS C C C A A A
Approach Delay 25.3 8.3 6.4
Approach LOS C A A
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 73 (61%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 10.0 Intersection LOS: B
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  3: M-37/US-31 (Division) & 7th Street
—
P J'Tal (R) g2 J
78 s | 42 5 |
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 200 280 115 210 300 85 165 670 210 130 660 150

Future Volume (vph) 200 280 115 210 300 85 165 670 210 130 660 150

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 400 0 325 0 500 0 500 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 1.00 1.00 0.99 0.99

Frt 0.956 0.967 0.964 0.972

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1752 1757 0 1752 1778 0 1770 3372 0 1719 3300 0

Flt Permitted 0.208 0.172 0.187 0.162

Satd. Flow (perm) 384 1757 0 317 1778 0 348 3372 0 293 3300 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 12 39 25

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 1 2 11 18

Peak Hour Factor 095 095 09 098 098 098 09 09 095 093 093 093

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

Parking (#/hr) 10 10

Adj. Flow (vph) 211 295 121 214 306 87 174 705 221 140 710 161

Shared Lane Traffic (%)

Lane Group Flow (vph) 211 416 0 214 393 0 174 926 0 140 871 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
y R T W T N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0
Minimum Split (s) 120  31.0 120  31.0 120 277 120 277
Total Split (s) 180  37.0 180  37.0 16.0  49.0 16.0  49.0
Total Split (%) 15.0% 30.8% 15.0% 30.8% 13.3% 40.8% 13.3% 40.8%
Maximum Green (s) 120  31.0 120  31.0 10.3 433 10.3 433
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 35 3.5
All-Red Time (s) 25 25 2.5 2.5 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2
Recall Mode None Max None Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 423 310 423 310 543  46.0 543  46.0
Actuated g/C Ratio 035 0.26 035 0.26 045 0.38 045 0.38
v/c Ratio 080 0.89 087 0.84 068 0.70 0.61 0.68
Control Delay 628 639 746 580 332 340 432 338
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 628 639 746 580 332 340 432 338
LOS E E E E C C D C
Approach Delay 63.5 63.9 33.9 35.1
Approach LOS E E C D
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 79 (66%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 45.2 Intersection LOS: D
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  4: M-37/US-31 (Division) & Front Street

’ l g2 (R) ‘\ gl g4 ¥ 93

405 [ 16 5 [ 37 s [ 18 5 |

P Taﬁ (R) \‘BS 1_38 ) g7

40 5 | 165 | 37 < | 185 |
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
= 2 2 ”~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4+ i" 5 4+ 5 i"
Traffic Volume (vph) 560 335 510 570 415 390
Future Volume (vph) 560 335 510 570 415 390
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 500 0 0
Storage Lanes 2 2 1 1
Taper Length (ft) 25 25
Lane Util. Factor 095 100 100 095 100 1.00
Ped Bike Factor 099 098 0.93
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
FIt Permitted 0.273 0.950
Satd. Flow (perm) 3539 1562 499 3539 1770 1468
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 345 419
Link Speed (mph) 35 35 30
Link Distance (ft) 2991 968 921
Travel Time (s) 58.3 189 209
Confl. Peds. (#/hr) 1 37 52
Peak Hour Factor 097 097 0.1 0.91 093 093
Adj. Flow (vph) 577 345 560 626 446 419
Shared Lane Traffic (%)
Lane Group Flow (vph) 577 345 560 626 446 419
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 *010 1.00 *0.10 *0.10
Turning Speed (mph) 9 15 25 9
Turn Type NA  Perm pm+pt NA Prot  Perm
Protected Phases 2 3 23 4
Permitted Phases 2 23 4
Minimum Split (s) 250 250 140 330 330
Total Split (s) 31.0 310 350 340 340
Total Split (%) 31.0% 31.0% 35.0% 34.0% 34.0%
Maximum Green (s) 252 252 292 280 280
Yellow Time (s) 3.6 3.6 3.6 3.5 3.5
All-Red Time (s) 2.2 2.2 2.2 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 6.0 6.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 4.2 4.2 7.0 7.0
Flash Dont Walk (s) 150 150 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 252 252 544 602 280 280
US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing Off Peak Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
—- ¥ v TN ”~
Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 025 025 054 060 028 0.28
v/c Ratio 065 053 087 029 090 059
Control Delay 374 6.7 427 10.1 58.1 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.4 6.7 427  10.1 58.1 6.7
LOS D A D B E A
Approach Delay 259 255 332
Approach LOS C C C
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100
Offset: 50 (50%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 90
Control Type: Pretime
Maximum v/c Ratio: 0

d
90

Intersection Signal Delay: 27.9

Intersection Capacity Utilization 81.9%

Analysis Period (min)
* User Entered Valu

Splits and Phases:

15
e

Intersection LOS: C
ICU Level of Service D

5: M-37/US-31 (Division) & Grandview Parkway

) 502 (R)

31s

g3
35 s

HEw

US-31/M-37 (Division Street) PEL Project 9/12/2013 Existing Off Peak
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Division Street (US-31/M-37) Preliminary Traffic Analysis

Appendix C2:
No-Build 2035



Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 + i" 5 = 5 41 5 41

Traffic Volume (vph) 300 360 35 165 250 220 50 690 175 160 430 110

Future Volume (vph) 300 360 35 165 250 220 50 690 175 160 430 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 325 600 225 500 0 350 0

Storage Lanes 0 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 095 095 100 09 09 100 095 095

Ped Bike Factor 0.97 0.98 0.99 1.00

Frt 0.850 0.930 0.970 0.969

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 1583 1770 3239 0 1736 3343 0 1752 3382 0

Flt Permitted 0.303 0.357 0.401 0.126

Satd. Flow (perm) 564 1863 1529 665 3239 0 733 3343 0 232 3382 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 223 216 40 40

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 892

Travel Time (s) 18.2 37.1 47.6 15.2

Confl. Peds. (#/hr) 10 10 10 10

Peak Hour Factor 084 084 084 080 080 080 08 083 083 093 093 093

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

Adj. Flow (vph) 357 429 42 206 313 275 60 831 211 172 462 118

Shared Lane Traffic (%)

Lane Group Flow (vph) 357 429 42 206 588 0 60 1042 0 172 580 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 100 *050 *050 *0.50 100 1.00 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex CH+Ex CH+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 6 2

Detector Phase 7 4 4 3 8 1 6 5 2

US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 AM Synchro 9 Report

CDM Smith

Page 1



Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 70 100 100 70 100 70 100 70 10.0
Minimum Split (s) 150 180 180 150 180 15.0 3438 15.0 3438
Total Split (s) 170 200 200 150 180 150 350 150 350
Total Split (%) 20.0% 235% 23.5% 17.6% 21.2% 17.6% 41.2% 176% 41.2%
Maximum Green (s) 102 132 132 82 112 82 282 82 282
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
All-Red Time (s) 25 25 25 25 25 25 25 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 3.0 0.2
Recall Mode None None None None None None Max None Max
Walk Time (s) 0.5 0.5 1.0 1.0 1.0
Flash Dont Walk (s) 107 107 10.2 27.0 27.0
Pedestrian Calls (#/hr) 0 0 2 1 1
Act Effct Green (s) 234 132 132 194 112 355 282 383 317
Actuated g/C Ratio 028 016 016 023  0.13 042 033 045 0.37
v/c Ratio 119 148 010 080 096 015  0.92 069 045
Control Delay 1413 2649 05 477 520 120 403 315 210
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1413 2649 05 477 520 120 403 315 210
LOS F F A D D B D C C
Approach Delay 198.2 50.9 38.7 234
Approach LOS F D D C
Intersection Summary
Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 84.9
Natural Cycle: 85
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.48
Intersection Signal Delay: 76.2 Intersection LOS: E
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
*\ o1 Yoo + 03 w4
15s | 355 | 15s 20 s |
\“BS Taﬁ A o7 s
155 | 35s | 17 s | 185 |
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/13/2015
y R T W T N

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

Lane Configurations & & = -

Traffic Volume (vph) 10 10 180 0 10 15 345 1170 10 20 610 65

Future Volume (vph) 10 10 180 0 10 15 345 1170 10 20 610 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 100 100 095 095 09 095 095 095

Ped Bike Factor

Frt 0.879 0.918 0.999 0.986

Flt Protected 0.997 0.989 0.999

Satd. Flow (prot) 0 1533 0 0 1653 0 0 3284 0 0 3243 0

Flt Permitted 0.997 0.989 0.999

Satd. Flow (perm) 0 1533 0 0 1653 0 0 3284 0 0 3243 0

Link Speed (mph) 30 30 40 40

Link Distance (ft) 1030 900 632 1216

Travel Time (s) 234 20.5 10.8 20.7

Confl. Peds. (#/hr) 10

Peak Hour Factor 078 078 078 075 075 075 08 08 08 093 093 093

Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 5% 5% 5% 6% 6% 6%

Parking (#/hr) 10

Adj. Flow (vph) 13 13 231 0 13 20 401 1360 12 22 656 70

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 257 0 0 33 0 0 1773 0 0 748 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 104 104 104 104 104 104 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15

US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 AM Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 i" + f 44 41

Traffic Volume (vph) 40 0 80 0 110 20 5 900 0 0 630 60

Future Volume (vph) 40 0 80 0 110 20 5 900 0 0 630 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 0 0 0 0

Storage Lanes 1 1 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 095 09 100 100 095 095

Ped Bike Factor 0.97 0.99

Frt 0.850 0.850 0.987

Flt Protected 0.950

Satd. Flow (prot) 1711 0 1531 0 1801 1301 0 335 0 0 3323 0

Flt Permitted 0.648 0.951

Satd. Flow (perm) 1167 0 1531 0 1801 1265 0 3191 0 0 3323 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 113 24 17

Link Speed (mph) 25 25 35 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 8.5 12.0

Confl. Peds. (#/hr) 10 20 20

Peak Hour Factor 071 071 071 084 08 084 089 089 08 08 08 0.86

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

Parking (#/hr) 10

Adj. Flow (vph) 56 0 113 0 131 24 6 1011 0 0 733 70

Shared Lane Traffic (%)

Lane Group Flow (vph) 56 0 113 0 131 24 0 1017 0 0 803 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 128 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type D.Pm Perm NA  Perm Perm NA NA

Protected Phases 2 1 1

Permitted Phases 2 2 2 1

Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3

Total Split (s) 37.0 37.0 370 370 830 830 83.0

Total Split (%) 30.8% 30.8% 30.8% 30.8% 69.2% 69.2% 69.2%

Maximum Green (s) 31.2 31.2 31.2 31.2 7.7 7.7 77.7

Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6

All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3

Lead/Lag Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 16.0 16.0 160 160 150 150 15.0
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
S S N Y B

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

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 31.2 31.2 312 3.2 7.7 77.7

Actuated g/C Ratio 0.26 0.26 026 0.26 0.65 0.65

v/c Ratio 0.18 0.23 028  0.07 0.49 0.37

Control Delay 36.6 7.6 374 128 11.9 3.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 36.6 7.6 374 128 11.9 3.8

LOS D A D B B A

Approach Delay 33.6 11.9 3.8

Approach LOS C B A

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 104 (87%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 60

Control Type: Pretimed

Maximum v/c Ratio: 0.49

Intersection Signal Delay: 10.9 Intersection LOS: B
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: M-37/US-31 (Division) & 7th Street

v o ) *“n J
83 s |

| 37 s
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 310 530 55 105 320 25 120 540 180 100 560 195

Future Volume (vph) 310 530 55 105 320 25 120 540 180 100 560 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 1 1 1 1 1 1

Storage Length (ft) 400 0 325 0 500 0 500 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 1.00 1.00 0.98 0.97

Frt 0.986 0.989 0.963 0.961

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1830 0 1770 1839 0 1711 3234 0 1711 3203 0

Flt Permitted 0.251 0.121 0.153 0.145

Satd. Flow (perm) 468 1830 0 225 1839 0 276 3234 0 261 3203 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 3 38 41

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 20 10 20 30

Peak Hour Factor 082 082 082 08 08 083 08 089 089 095 09 095

Parking (#/hr) 10 10

Adj. Flow (vph) 378 646 67 127 386 30 135 607 202 105 589 205

Shared Lane Traffic (%)

Lane Group Flow (vph) 378 713 0 127 416 0 135 809 0 105 794 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 100 100 100 100 100 100 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
y R T W T N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0
Minimum Split (s) 120  31.0 120  31.0 120 277 120 277
Total Split (s) 280 550 120  39.0 120 41.0 120 41.0
Total Split (%) 23.3% 45.8% 10.0% 32.5% 10.0% 34.2% 10.0% 34.2%
Maximum Green (s) 220 490 6.0 330 6.3 353 6.3 353
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 25 25 25 25 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2
Recall Mode None Max None Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 61.0 490 39.0 330 416 353 416 353
Actuated g/C Ratio 0.51 0.41 032 028 035 029 035 029
v/c Ratio 0.79  0.95 085 0.82 0.79 0.3 063 0.82
Control Delay 486 576 796 550 604 382 371 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 486 576 796 550 604 382 371 225
LOS D E E E E D D C
Approach Delay 54.5 60.8 414 24.2
Approach LOS D E D C
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 44.1 Intersection LOS: D
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  4: M-37/US-31 (Division) & Front Street

’ l g2 (R) ‘\ gl g4 ¥ 93

415 | 12s | 555 | 125 |

P Taﬁ (R) \‘BS 1_38 ) g7

41 s [ 125 | 305 [ 28 5 |
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
= 2 2 ”~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4+ i" 5 4+ 5 i"
Traffic Volume (vph) 890 315 515 500 315 450
Future Volume (vph) 890 315 515 500 315 450
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 500 0 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 095 100 100 095 100 1.00
Ped Bike Factor 0.96 0.92
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3421 1531 1711 3421 1711 1531
Flt Permitted 0.093 0.950
Satd. Flow (perm) 3421 1474 167 3421 1711 1406
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 347 473
Link Speed (mph) 35 35 30
Link Distance (ft) 2991 968 921
Travel Time (s) 58.3 189 209
Confl. Peds. (#/hr) 20 30 50
Peak Hour Factor 078 078 094 094 08 0.6
Adj. Flow (vph) 1141 404 548 532 366 523
Shared Lane Traffic (%)
Lane Group Flow (vph) 1141 404 548 532 366 523
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 11 1 1
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.04 104 *010 1.04 *010 *0.10
Turning Speed (mph) 9 15 25 9
Turn Type NA  Perm pm+pt NA Prot  Perm
Protected Phases 2 3 23 4
Permitted Phases 2 23 4
Minimum Split (s) 338 338 140 330 330
Total Split (s) 490 490 380 33.0 330
Total Split (%) 408% 40.8% 31.7% 271.5% 27.5%
Maximum Green (s) 432 432 322 210 270
Yellow Time (s) 3.6 3.6 3.6 3.5 3.5
All-Red Time (s) 2.2 2.2 2.2 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 6.0 6.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 15 15
Flash Dont Walk (s) 210 210 240 240
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 432 432 754 812 2710 270
US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 AM Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
—- ¥ v TN ”~
Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 036 036 063 068 022 022
v/c Ratio 093 054 106 023 095 0.77
Control Delay 50.5 79 932 7.7 791 208
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.5 79 932 7.7 791 208
LOS D A F A E C
Approach Delay 39.4 51.1 44.8
Approach LOS D D D
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120
Offset: 32 (27%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 115
Control Type: Pretime
Maximum v/c Ratio: 1

d
.06

Intersection Signal Delay: 44.4

Intersection Capacity Utilization 89.1%

Analysis Period (min)
* User Entered Valu

Splits and Phases:

15
e

Intersection LOS: D
ICU Level of Service E

5: M-37/US-31 (Division) & Grandview Parkway

) 502 (R)

Ve

49 s

g3
38 s

33s
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 + i" 5 = 5 41 5 41

Traffic Volume (vph) 190 320 55 420 440 120 70 740 285 245 920 100

Future Volume (vph) 190 320 55 420 440 120 70 740 285 245 920 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 325 600 225 500 0 350 0

Storage Lanes 0 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 095 095 100 09 09 100 095 095

Ped Bike Factor 0.99 0.99 1.00

Frt 0.850 0.968 0.958 0.985

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 1583 1770 3408 0 1770 3356 0 1770 3475 0

Flt Permitted 0.262 0.182 0.130 0.122

Satd. Flow (perm) 488 1863 1583 339 3408 0 242 3356 0 227 3475 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 200 34 61 13

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 10 10 20

Peak Hour Factor 086 08 08 089 089 08 091 0.91 0.91 093 093 093

Ad. Flow (vph) 221 372 64 472 494 135 77 813 313 263 989 108

Shared Lane Traffic (%)

Lane Group Flow (vph) 221 372 64 472 629 0 77 1126 0 263 1097 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 100 *0.50 *050 *0.50 1.00 1.00 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 6 2

Detector Phase 7 4 4 3 8 1 6 5 2

Switch Phase
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 70 100 10.0 7.0 10.0 70  10.0 70  10.0
Minimum Split (s) 150 240 240 150 288 150 3438 150 3438
Total Split (s) 150 258 258 180 2838 150 36.2 150 36.2
Total Split (%) 15.8% 27.2% 27.2% 18.9% 30.3% 15.8% 38.1% 15.8% 38.1%
Maximum Green (s) 82 190 190 112 220 82 294 82 294
Yellow Time (s) 43 43 43 43 43 43 43 43 43
All-Red Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 3.0 0.2
Recall Mode None None None None None None  Max None  Max
Walk Time (s) 1.2 1.2 1.0 1.0 1.0
Flash Dont Walk (s) 16.0 16.0 21.0 27.0 27.0
Pedestrian Calls (#/hr) 4 4 4 0 3
Act Effct Green (s) 2712 190 190 332 220 370 294 393 327
Actuated g/C Ratio 029 020 020 035 023 039  0.31 0.41 0.34
v/c Ratio 088 100 013 164 0.77 035 1.04 116 0.91
Control Delay 592  86.5 06 3276 397 193 707 135.1 43.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.2  86.5 06 3276 397 193 707 135.1 43.4
LOS E F A F D B E F D
Approach Delay 69.0 163.1 67.4 61.1
Approach LOS E F E E
Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 95
Natural Cycle: 125
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.64
Intersection Signal Delay: 90.0 Intersection LOS: F
Intersection Capacity Utilization 106.2% ICU Level of Service G
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
‘\ o1 ¥ o3 g4
155 | 36.2 5 185 | 258 5 |
\";55 ) g7 1_[58
155 | 36.2 5 155 | 28.8 5 |
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/13/2015
y R T W T N

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

Lane Configurations & & = -

Traffic Volume (vph) 10 10 200 5 10 10 185 1060 10 5 1270 45

Future Volume (vph) 10 10 200 5 10 10 185 1060 10 5 1270 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 100 100 095 095 09 095 095 095

Ped Bike Factor

Frt 0.878 0.946 0.999 0.995

Flt Protected 0.998 0.990 0.993

Satd. Flow (prot) 0 1562 0 0 1686 0 0 3394 0 0 3371 0

Flt Permitted 0.998 0.990 0.993

Satd. Flow (perm) 0 1562 0 0 1686 0 0 33%4 0 0 3371 0

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#/hr) 10 10 10

Peak Hour Factor 079 079 079 063 063 063 094 094 094 088 088 088

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

Parking (#/hr) 10

Adj. Flow (vph) 13 13 253 8 16 16 197 1128 1 6 1443 51

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 279 0 0 40 0 0 1336 0 0 1500 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 104 104 104 104 104 104 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 96.9% ICU Level of Service F

Analysis Period (min) 15
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 i" + f 44 41

Traffic Volume (vph) 125 0 245 0 160 45 5 1040 0 0 1260 35

Future Volume (vph) 125 0 245 0 160 45 5 1040 0 0 1260 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 0 0 0 0

Storage Lanes 1 1 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 095 09 100 100 095 095

Ped Bike Factor 0.97 1.00

Frt 0.850 0.850 0.996

Flt Protected 0.950

Satd. Flow (prot) 1711 0 1531 0 1801 1301 0 3388 0 0 3401 0

Flt Permitted 0.582 0.947

Satd. Flow (perm) 1048 0 1489 0 1801 1301 0 3208 0 0 3401 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 37 51 4

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 10 30 20

Peak Hour Factor 064 064 064 089 08 08 094 094 094 08 08 085

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

Parking (#/hr) 10

Adj. Flow (vph) 195 0 383 0 180 51 5 1106 0 0 1482 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 195 0 383 0 180 51 0 111 0 0 1523 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 128 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type D.Pm Perm NA  Perm Perm NA NA

Protected Phases 2 1 1

Permitted Phases 2 2 2 1

Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3

Total Split (s) 41.0 41.0 410 410 770 770 77.0

Total Split (%) 34.7% 34.7% 34.7% 347% 653% 65.3% 65.3%

Maximum Green (s) 35.2 35.2 3%2 32 1MT1 117 7.7

Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6

All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3

Lead/Lag Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 16.0 16.0 160 160 150 150 15.0
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
D N T W S N R

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

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 35.2 35.2 352 352 7.7 7.7

Actuated g/C Ratio 0.30 0.30 030 0.30 0.61 0.61

v/c Ratio 0.62 0.81 034 012 0.57 0.74

Control Delay 46.0 49.8 34.5 9.1 15.3 19.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.0 49.8 34.5 9.1 15.3 19.1

LOS D D C A B B

Approach Delay 28.9 15.3 19.1

Approach LOS C B B

Intersection Summary

Area Type: Other

Cycle Length: 118

Actuated Cycle Length: 118

Offset: 48 (41%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 23.5 Intersection LOS: C
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  3: M-37/US-31 (Division) & 7th Street

v o ) ) J
775 |

| 41 s
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 330 420 165 240 430 75 180 860 205 155 860 195

Future Volume (vph) 330 420 165 240 430 75 180 860 205 155 860 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 1 1 1 1 1 1

Storage Length (ft) 400 0 325 0 500 0 500 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.99 0.99 0.98 0.97

Frt 0.958 0.978 0.971 0.972

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1770 0 1770 1810 0 1711 3269 0 1678 3174 0

Flt Permitted 0.093 0.108 0.085 0.085

Satd. Flow (perm) 173 1770 0 201 1810 0 153 3269 0 150 3174 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 6 22 21

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 10 20 20 40

Peak Hour Factor 092 092 092 094 094 09 09 09 09 09 090 090

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%

Parking (#/hr) 10 10

Adj. Flow (vph) 359 457 179 255 457 80 189 905 216 172 956 217

Shared Lane Traffic (%)

Lane Group Flow (vph) 359 636 0 255 537 0 189 1121 0 172 1173 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 11 11

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 100 100 1.00 *0.80 100 104 1.04 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
D N T W S N R

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

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 3 8 1 6 5 2

Switch Phase

Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0

Minimum Split (s) 120  31.0 120  31.0 120 277 120 2717

Total Split (s) 280 500 21.0 430 16.0  53.0 16.0 53.0

Total Split (%) 20.0% 35.7% 15.0% 30.7% 11.4% 37.9% 11.4% 37.9%

Maximum Green (s) 220 440 150 370 103 473 103 473

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 25 25 25 25 22 22 2.2 2.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7

Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2

Recall Mode None Max None Max None C-Max None C-Max

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 18.0 18.0 15.0 15.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 650 44.0 520 370 576 473 576 473

Actuated g/C Ratio 046  0.31 037 0.26 0.41 0.34 0.41 0.34

v/c Ratio 1.08 112 1.05 1.1 1.07  1.00 099 1.08

Control Delay 1236 1194 1235 1223 1377 724 859 774

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1236 1194 1235 1223 1377 724 859 774

LOS F F F F F E F E

Approach Delay 120.9 122.7 81.9 78.5

Approach LOS F F F E

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 64 (46%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 125

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.12

Intersection Signal Delay: 96.9 Intersection LOS: F

Intersection Capacity Utilization 105.8% ICU Level of Service G

Analysis Period (min) 15

* User Entered Value

Splits and Phases:  4: M-37/US-31 (Division) & Front Street

p l g2 (R) ‘\ gl g ¥ 03
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CDM Smith -

Pagre 7



Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
= 2 2 ”~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4+ i" 5 4+ 5 i"
Traffic Volume (vph) 740 405 620 900 610 520
Future Volume (vph) 740 405 620 900 610 520
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 500 0 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 095 100 100 095 100 1.00
Ped Bike Factor 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3421 1531 1711 3421 1711 1531
Flt Permitted 0.137 0.950
Satd. Flow (perm) 3421 1484 247 3421 1711 1343
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 372 363
Link Speed (mph) 35 35 30
Link Distance (ft) 2991 968 921
Travel Time (s) 58.3 189 209
Confl. Peds. (#/hr) 10 50 70
Peak Hour Factor 098 098 08 08 094 094
Adj. Flow (vph) 755 413 721 1047 649 553
Shared Lane Traffic (%)
Lane Group Flow (vph) 755 413 721 1047 649 553
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 11 1 1
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.04 104 *010 1.04 *010 *0.10
Turning Speed (mph) 9 15 25 9
Turn Type NA  Perm pm+pt NA Prot  Perm
Protected Phases 2 3 23 4
Permitted Phases 2 23 4
Minimum Split (s) 218 2718 140 330 330
Total Split (s) 350 350 520 53.0 530
Total Split (%) 250% 250% 37.1% 37.9% 37.9%
Maximum Green (s) 292 292 462 470 470
Yellow Time (s) 3.6 3.6 3.6 3.5 3.5
All-Red Time (s) 2.2 2.2 2.2 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 6.0 6.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 1.0 1.0 1.0 1.0
Flash Dont Walk (s) 210 210 250 250
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 292 292 754 812 470 470
US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 PM Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
—- ¥ v TN ”~
Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 0.21 0.21 054 058 034 034
v/c Ratio 106 068 117 053 113 080
Control Delay 102.6 13.7 1321 19.0 933 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1026 137 132.1 19.0 933 7.9
LOS F B F B F A
Approach Delay 71.2 65.1 54.0
Approach LOS E E D
Intersection Summary
Area Type: Other

Cycle Length: 140
Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 120

Control Type: Pretimed

Maximum v/c Ratio: 1.17

Intersection Signal Delay: 63.6
Intersection Capacity Utilization 103.3%
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  5: M-37/US-31 (Division) & Grandview Parkway

Intersection LOS: E
ICU Level of Service G

—
p—*a2 (R} g3
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 + i" 5 = 5 41 5 41

Traffic Volume (vph) 215 280 40 455 300 145 95 870 325 175 930 90

Future Volume (vph) 215 280 40 455 300 145 95 870 325 175 930 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 325 600 225 500 0 350 0

Storage Lanes 0 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 095 095 100 09 09 100 095 095

Ped Bike Factor 0.95 0.97 1.00

Frt 0.850 0.951 0.959 0.987

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 1583 1770 3275 0 1770 339 0 1770 3481 0

Flt Permitted 0.488 0.138 0.100 0.079

Satd. Flow (perm) 909 1863 1508 257 3275 0 186 3394 0 147 3481 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 196 56 45 9

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 772

Travel Time (s) 18.2 37.1 47.6 13.2

Confl. Peds. (#/hr) 10 20 20

Peak Hour Factor 087 087 087 097 097 097 09 09 09 09 095 095

Adj. Flow (vph) 247 322 46 469 309 149 99 906 339 184 979 95

Shared Lane Traffic (%)

Lane Group Flow (vph) 247 322 46 469 458 0 99 1245 0 184 1074 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 100 *0.50 *050 *0.50 1.00 *0.80 1.00 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 6 2

Detector Phase 7 4 4 3 8 1 6 5 2

Switch Phase

US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 Off Peak Synchro 9 Report

CDM Smith

Page 1



Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

10/13/2015

D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 70 100 100 7.0 10.0 70  10.0 70  10.0
Minimum Split (s) 150 180 180 150 18.0 150 3438 150 3438
Total Split (s) 250 290 290 340 380 15.0  56.0 16.0 57.0
Total Split (%) 18.5% 21.5% 21.5% 252% 28.1% 11.1% 41.5% 11.9% 42.2%
Maximum Green (s) 182 222 222 2712 312 82 492 92 502
Yellow Time (s) 43 43 43 43 43 43 4.3 4.3 4.3
All-Red Time (s) 25 25 25 25 25 25 25 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 3.0 0.2
Recall Mode None None None None None None  Max None  Max
Walk Time (s) 0.2 0.2 0.2 1.0 1.0
Flash Dont Walk (s) 1.0 11.0 11.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 387 222 222 562 329 572 492 596 504
Actuated g/C Ratio 029 016 016 042 0.24 042  0.36 044 037
v/c Ratio 067 105 0.11 114 0.55 058 0.8 1.05 082
Control Delay 385 119.2 06 1256 421 340 627 1144 443
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 385 119.2 06 1256 421 340 627 1144 443
LOS D F A F D C E F D
Approach Delay 77.9 84.3 60.6 54.6
Approach LOS E F E D
Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Natural Cycle: 135
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 66.7 Intersection LOS: E
Intersection Capacity Utilization 106.7% ICU Level of Service G
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
*\ 01 l 02 ¥ o3 4
155 | 575 | 34 5 | 205 |
\";55 J L] ) g7 1_;58
16s | 56 5 | 255 38 5 |
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/13/2015
y R T W T N

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

Lane Configurations & & 4% Ly 2

Traffic Volume (vph) 15 10 230 0 10 10 230 1070 25 5 1140 45

Future Volume (vph) 15 10 230 0 10 10 230 1070 25 5 1140 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 100 100 095 095 09 095 095 095

Ped Bike Factor

Frt 0.878 0.932 0.997 0.994

Flt Protected 0.997 0.991

Satd. Flow (prot) 0 1576 0 0 1678 0 0 3347 0 0 3368 0

Flt Permitted 0.997 0.991

Satd. Flow (perm) 0 1576 0 0 1678 0 0 3347 0 0 3368 0

Link Speed (mph) 30 25 40 40

Link Distance (ft) 1200 1204 639 1329

Travel Time (s) 27.3 32.8 10.9 22.7

Confl. Peds. (#/hr) 10 10 10

Peak Hour Factor 076 076 076 075 075 075 092 092 092 09 096 096

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

Parking (#/hr) 10

Adj. Flow (vph) 20 13 303 0 13 13 250 1163 27 5 1188 47

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 336 0 0 26 0 0 1440 0 0 1240 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 104 104 104 104 104 104 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 103.4% ICU Level of Service G

Analysis Period (min) 15

US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 Off Peak Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
y R T W T N

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

Lane Configurations 5 i" + f 44 41

Traffic Volume (vph) 65 0 155 0 110 50 0 1140 0 0 1230 40

Future Volume (vph) 65 0 155 0 110 50 0 1140 0 0 1230 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 0 0 0 0

Storage Lanes 1 1 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 095 09 100 100 095 095

Ped Bike Factor 0.97 0.97 1.00

Frt 0.850 0.850 0.995

Flt Protected 0.950

Satd. Flow (prot) 1711 0 1531 0 1801 1301 0 3388 0 0 3397 0

Flt Permitted 0.645

Satd. Flow (perm) 1161 0 1491 0 1801 1267 0 3388 0 0 3397 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 56 63 6

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1027 438 528

Travel Time (s) 35.1 28.0 10.0 12.0

Confl. Peds. (#/hr) 10 10 20 20

Peak Hour Factor 080 080 08 08 08 08 08 089 08 08 089 0.89

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

Parking (#/hr) 10

Adj. Flow (vph) 81 0 194 0 138 63 0 1281 0 0 1382 45

Shared Lane Traffic (%)

Lane Group Flow (vph) 81 0 194 0 138 63 0 1281 0 0 1427 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 128 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type D.Pm Perm NA  Perm NA NA

Protected Phases 2 1 1

Permitted Phases 2 2 2 1

Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3

Total Split (s) 34.0 34.0 340 340 760 76.0 76.0

Total Split (%) 30.9% 30.9% 309% 309% 69.1% 69.1% 69.1%

Maximum Green (s) 28.2 28.2 282 282 70.7 70.7 70.7

Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6

All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3

Lead/Lag Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 16.0 16.0 160 160 150 150 15.0
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/13/2015
D N T W S N R

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

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 28.2 28.2 282 282 70.7 70.7

Actuated g/C Ratio 0.26 0.26 026 0.26 0.64 0.64

v/c Ratio 0.27 0.46 030 0.7 0.59 0.65

Control Delay 35.8 28.2 35.1 9.2 12.7 13.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.8 28.2 35.1 9.2 12.7 13.8

LOS D C D A B B

Approach Delay 27.0 12.7 13.8

Approach LOS C B B

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 15.6 Intersection LOS: B
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  3: M-37/US-31 (Division) & 7th Street

v o ) J ) J
76 s | 34 s |

US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 Off Peak Synchro 9 Report
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 300 420 175 260 370 105 195 790 250 160 810 185

Future Volume (vph) 300 420 175 260 370 105 195 790 250 160 810 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 1 1 1 1 1 1

Storage Length (ft) 400 0 325 0 500 0 500 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.99 0.99 0.98 0.98

Frt 0.956 0.967 0.964 0.972

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1752 1749 0 1752 1773 0 1711 3236 0 1662 3166 0

Flt Permitted 0.133 0.114 0.088 0.092

Satd. Flow (perm) 245 1749 0 210 1773 0 158 3236 0 161 3166 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 1 36 23

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 10 10 20 30

Peak Hour Factor 095 095 095 09 098 098 095 095 09 093 093 093

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

Parking (#/hr) 10 10

Adj. Flow (vph) 316 442 184 265 378 107 205 832 263 172 871 199

Shared Lane Traffic (%)

Lane Group Flow (vph) 316 626 0 265 485 0 205 1095 0 172 1070 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 11 11

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 100 100 100 100 100 104 1.04 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/13/2015
D N T W S N R

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

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 3 8 1 6 5 2

Switch Phase

Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0

Minimum Split (s) 120  31.0 120  31.0 120 277 120 2717

Total Split (s) 240  46.0 190 410 16.0 51.0 14.0 490

Total Split (%) 18.5% 35.4% 14.6% 31.5% 12.3% 39.2% 10.8% 37.7%

Maximum Green (s) 18.0  40.0 13.0 350 103 453 83 433

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 25 25 25 25 22 22 2.2 2.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7

Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2

Recall Mode None Max None Max None C-Max None C-Max

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 18.0 18.0 15.0 15.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 58.0 400 480 350 556 453 516 433

Actuated g/C Ratio 045  0.31 037 027 043 035 040 033

v/c Ratio 1.00 114 115 1.00 1.08 095 1.08  1.00

Control Delay 98.5 1233 1492 873 1353 573 1102 576

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 98.5 1233 1492 873 1353 573 1102 576

LOS F F F F F E F E

Approach Delay 115.0 109.2 69.6 64.8

Approach LOS F F E E

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 48 (37%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 115

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 85.3 Intersection LOS: F

Intersection Capacity Utilization 106.6% ICU Level of Service G

Analysis Period (min) 15

Splits and Phases:  4: M-37/US-31 (Division) & Front Street

| l g2 (R ‘\ gl —wpd J ¥ o3

165 46 s | 195
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51s 145 41s 24 5 |
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
= 2 2 ”~
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4+ i" 5 4+ 5 i"
Traffic Volume (vph) 640 385 680 610 510 480
Future Volume (vph) 640 385 680 610 510 480
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 500 0 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 095 100 100 095 100 1.00
Ped Bike Factor 097 098 0.90
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3421 1531 1711 3421 1711 1531
Flt Permitted 0.153 0.950
Satd. Flow (perm) 3421 1482 270 3421 1711 1372
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 397 410
Link Speed (mph) 35 35 30
Link Distance (ft) 2991 968 921
Travel Time (s) 58.3 189 209
Confl. Peds. (#/hr) 10 50 60
Peak Hour Factor 097 097 0.1 0.91 093 093
Adj. Flow (vph) 660 397 747 670 548 516
Shared Lane Traffic (%)
Lane Group Flow (vph) 660 397 747 670 548 516
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 11 1 1
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.04 104 *010 1.04 *010 *0.10
Turning Speed (mph) 9 15 25 9
Turn Type NA  Perm pm+pt NA Prot  Perm
Protected Phases 2 3 23 4
Permitted Phases 2 23 4
Minimum Split (s) 250 250 140 330 330
Total Split (s) 320 320 530 450 450
Total Split (%) 246% 246% 40.8% 34.6% 34.6%
Maximum Green (s) 262 262 472 390 390
Yellow Time (s) 3.6 3.6 3.6 3.5 3.5
All-Red Time (s) 2.2 2.2 2.2 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 6.0 6.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 4.2 4.2 7.0 7.0
Flash Dont Walk (s) 150 150 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 262 262 734 792 390 390
US-31/M-37 (Division Street) PEL Project 9/12/2013 2035 Off Peak Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/13/2015
— Ty v TN ”~
Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 020 020 056 061 030 0.30
v/c Ratio 096 065  1.11 032 107 074
Control Delay 76.8 96 1039 129 795 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.8 96 1039 129 795 8.0
LOS E A F B E A
Approach Delay 515 60.8 448
Approach LOS D E D
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130
Offset: 120 (92%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 110

Control Type: Pretimed

Maximum v/c Ratio: 1.11

Intersection Signal Delay: 53.2
Intersection Capacity Utilization 98.3%
Analysis Period (min) 15

*

Splits and Phases:

User Entered Value

Intersection LOS: D
ICU Level of Service F

5: M-37/US-31 (Division) & Grandview Parkway

) 502 (R)

Ve

32s

@3
23 s

45 s
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Division Street (US-31/M-37) Preliminary Traffic Analysis

Appendix C3:
Operational & Safety Improvements 2035



Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b 4 [l LL T 4 b 44 [l LT

Traffic Volume (vph) 300 360 35 165 250 220 50 690 175 160 430 110

Future Volume (vph) 300 360 35 165 250 220 50 690 175 160 430 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 325 600 225 500 200 350 200

Storage Lanes 0 1 2 1 1 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 *095 100 097 095 09 100 095 100 100 095 095

Ped Bike Factor 0.98 0.98 0.96 1.00

Frt 0.850 0.930 0.850 0.969

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1770 1583 3433 3237 0 1736 3471 1553 1752 3381 0

Flt Permitted 0.580 0.950 0.434 0.950

Satd. Flow (perm) 1080 1770 1545 3433 3237 0 793 3471 1496 1752 3381 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 278 198 278 35

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 10 10 10 10

Peak Hour Factor 08 084 084 080 080 080 083 083 083 093 093 093

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

Adj. Flow (vph) 357 429 42 206 313 275 60 831 211 172 462 118

Shared Lane Traffic (%)

Lane Group Flow (vph) 357 429 42 206 588 0 60 831 211 172 580 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 1.00 *050 *050 *050 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 6 6

Detector Phase 7 4 4 3 8 1 6 6 5 2

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

9/15/2015

e T 2R

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 70 100 100 70 10.0 70 100 100 70 100
Minimum Split (s) 138 168 168 138 1838 138 348 348 138 3438
Total Split (s) 225 297 297 138 210 138 348 348 167 377
Total Split (%) 23.7% 31.3% 31.3% 145% 22.1% 14.5% 36.6% 36.6% 17.6% 39.7%
Maximum Green (s) 157 229 229 70 142 70 280 280 99 309
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
All-Red Time (s) 25 25 25 25 25 25 25 25 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Lead/Lag Lag Lag lag Lead Lead Lag Lag lag Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 25 25 3.0 25 3.0 0.2 0.2 3.0 0.2
Recall Mode None None None None None None Max Max  None Max
Walk Time (s) 1.0 1.0 1.0 1.0
Flash Dont Walk (s) 11.0 2710 270 27.0
Pedestrian Calls (#/hr) 4 0 0 3
Act Effct Green (s) 229 229 229 70 139 280 280 280 99 337
Actuated g/C Ratio 024 024 024 007 015 029 029 029 010 035
v/c Ratio 095  1.01 007 082 092 020  0.81 033 095 048
Control Delay 735 830 02  69.1 47.4 28.1 38.6 25 982 248
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 735 830 02  69.1 47.4 28.1 38.6 25 982 248
LOS E F A E D C D A F C
Approach Delay T4.7 53.0 31.1 41.6
Approach LOS E D C D
Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 95
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 48.8 Intersection LOS: D
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
'l' g2 *\ gl ¥ 3 J ™4
37.7s | 13.85 | 13.85 | 29.7s |
\*'535 Tﬁiﬁ ‘_ﬁB } @7
16.7s | 34.8s | 215 | 22,58 |
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2035 Build AM Peak - Safety & Operational Improvements Alternative CDM Smith



Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations i Y i Y LT 1=

Traffic Volume (vph) 10 10 180 0 10 15 345 1170 10 0 620 65

Future Volume (vph) 10 10 180 0 10 15 345 1170 10 0 620 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 0 0 0 250 0 200 0

Storage Lanes 0 0 0 0 1 0 0 0

Taper Length (ft) 25 25 25 25

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

Ped Bike Factor

Frt 0.879 0.918 0.999 0.986

Flt Protected 0.997 0.950

Satd. Flow (prot) 0 1586 0 0 1710 0 1719 3435 0 0 3358 0

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1586 0 0 1710 0 1719 3435 0 0 3358 0

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#hr) 10

Peak Hour Factor 078 078 078 075 075 075 08 08 08 093 093 093

Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 5% 5% 5% 6% 6% 6%

Parking (#/hr) 10

Ad. Flow (vph) 13 13 231 0 13 20 401 1360 12 0 667 70

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 257 0 0 33 0 401 1372 0 0 737 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 67.3% ICU Level of Service C

Analysis Period (min) 15

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b [l 4 [l b 44 1=

Traffic Volume (vph) 40 0 80 0 110 20 5 900 0 0 630 60

Future Volume (vph) 40 0 80 0 110 20 5 900 0 0 630 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 200 0 0 0

Storage Lanes 1 1 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25

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

Ped Bike Factor 0.98 0.99

Frt 0.850 0.850 0.987

Fit Protected 0.950 0.950

Satd. Flow (prot) 1711 0 1531 0 1801 1301 1678 3355 0 0 3325 0

Flt Permitted 0.593 0.343

Satd. Flow (perm) 1068 0 1531 0 1801 1269 606 3355 0 0 3325 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 113 25 18

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 10 20 20

Peak Hour Factor 0.71 0.71 0.71 084 08 08 08 08 089 08 08 086

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

Parking (#/hr) 10

Adj. Flow (vph) 56 0 113 0 131 24 6 1011 0 0 733 70

Shared Lane Traffic (%)

Lane Group Flow (vph) 56 0 113 0 131 24 6 1011 0 0 803 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 128 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 0 0 0 0 1 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 50 0 0

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 5 50 50 50 50 50 50

Detector 1 Type CI+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type D.Pm Prot NA Perm Perm NA NA

Protected Phases 2 2 1 1

Permitted Phases 2 2 1

Detector Phase 2 2 2 2 1 1 1

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 9/15/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 70 100 10.0 10.0
Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3
Total Split (s) 35.0 35.0 350 350 650 650 65.0
Total Split (%) 35.0% 35.0% 35.0% 35.0% 65.0% 65.0% 65.0%
Maximum Green (s) 29.2 29.2 292 292 597 597 59.7
Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6
All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3
Lead/Lag Lag Lag Lag lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Recall Mode None None None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 160 150 150 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 10.4 10.4 104 104 785 785 78.5
Actuated g/C Ratio 0.10 0.10 010 010 0.78 0.78 0.78
v/c Ratio 0.50 0.43 070 016  0.01 0.38 0.31
Control Delay 57.0 13.0 62.1 16.4 3.2 41 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.0 13.0 62.1 16.4 3.2 41 0.9
LOS E B E B A A A
Approach Delay 55.0 4.1 0.9
Approach LOS E A A
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 39 (39%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  3: M-37/US-31 (Division) & 7th Street
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b | N | LT LT

Traffic Volume (vph) 310 530 55 105 320 25 120 540 180 100 560 195

Future Volume (vph) 310 530 55 105 320 25 120 540 180 100 560 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 1 1 1 1 1 1

Storage Length (ft) 400 0 325 0 550 0 550 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Ped Bike Factor 1.00 1.00 0.98 0.98

Frt 0.986 0.989 0.963 0.961

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1831 0 1770 1839 0 1711 3242 0 1711 3214 0

Flt Permitted 0.414 0.174 0.265 0.183

Satd. Flow (perm) 771 1831 0 324 1839 0 477 3242 0 330 3214 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 4 45 48

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 20 10 20 30

Peak Hour Factor 082 082 082 08 08 08 08 089 089 095 095 095

Parking (#/hr) 10 10

Adj. Flow (vph) 378 646 67 127 386 30 135 607 202 105 589 205

Shared Lane Traffic (%)

Lane Group Flow (vph) 378 713 0 127 416 0 135 809 0 105 794 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 100 100 100 100 *080 100 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CIHEx C+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings
4: M-37/US-31 (Division) & Front Street

9/15/2015

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 B 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0
Minimum Split (s) 1.0 310 1.0 310 107 277 107 277
Total Split (s) 220 450 11.0 34.0 112 330 11.0 328
Total Split (%) 22.0% 45.0% 11.0% 34.0% 11.2% 33.0% 11.0% 32.8%
Maximum Green (s) 16.0  39.0 50  28.0 55 273 53 271
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 25 25 25 25 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7
Lead/Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2
Recall Mode None Max None Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 390 390 280 280 213 273 27.1 27.1
Actuated g/C Ratio 039 039 028 028 027 027 027 027
v/c Ratio 082 099 0.78  0.80 068 0.88 065 0.88
Control Delay 48.1 63.7 618  46.7 512 416 333 302
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 63.7 618  46.7 512 416 333 302
LOS D E E D D D C C
Approach Delay 58.3 50.2 43.0 30.6
Approach LOS E D D C
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 52 (52%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 45.7 Intersection LOS: D
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  4: M-37/US-31 (Division) & Front Street
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 9/15/2015
— N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 44 [l L] 44 b [l

Traffic Volume (vph) 890 315 515 500 315 450

Future Volume (vph) 890 315 515 500 315 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 500 0 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 100 097 095 100 1.00

Ped Bike Factor 0.99

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3421 1531 3319 3421 1711 1531

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3421 1531 3272 3421 1711 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 14 16

Link Speed (mph) 35 35 30

Link Distance (ft) 2991 968 921

Travel Time (s) 58.3 189  20.9

Confl. Peds. (#/hr) 20 30 50

Peak Hour Factor 078 078 094 094 086 086

Adj. Flow (vph) 1141 404 548 532 366 523

Shared Lane Traffic (%)

Lane Group Flow (vph) 1141 404 548 532 366 523

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 22 22 1

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 *010 1.04 *0.10 *0.10

Turning Speed (mph) 9 15 25 9

Number of Detectors 0 0 0 0 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 0 0

Trailing Detector (ft) 0 0 0 0 0 0

Turn Type NA  pttov Prot NA Prot  pt+tov

Protected Phases 2 24 3 23 43

Permitted Phases

Detector Phase 2 24 3 23 4 43

Switch Phase

Minimum Initial (s) 10.0 7.0 10.0

Minimum Split (s) 27.8 14.0 33.0

Total Split (s) 44.0 23.0 33.0

Total Split (%) 44.0% 23.0% 33.0%

Maximum Green (s) 38.2 17.2 27.0

Yellow Time (s) 3.6 3.6 3.5

All-Red Time (s) 2.2 2.2 25

Lost Time Adjust (s) 0.0 0.0 0.0

US-31/M-37 (Division Street) PEL Project Synchro 9 Report

2035 Build AM Peak - Safety & Operational Improvements Alternative CDM Smith



Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 9/15/2015
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Total Lost Time (s) 5.8 5.8 6.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2 0.2 0.2

Recall Mode C-Max None None

Walk Time (s) 1.0 1.0

Flash Dont Walk (s) 21.0 25.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 418 712 172 648 234 464

Actuated g/C Ratio 042 0.71 017 065 023 046

v/c Ratio 080 037 09% 024 092 0.73

Control Delay 315 65 714 82 582 252

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 315 65 714 82 582 252

LOS C A E A E C

Approach Delay 25.0 40.2 38.8

Approach LOS C D D

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 50 (50%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 33.2 Intersection LOS: C
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  5: M-37/US-31 (Division) & Grandview Parkway

h—
P02 (R) Wﬁ A4 J
Mz | 233 | 3= |
US-31/M-37 (Division Street) PEL Project Synchro 9 Report

2035 Build AM Peak - Safety & Operational Improvements Alternative CDM Smith



Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b 4 [l LL T 4 b 44 [l LT

Traffic Volume (vph) 190 320 55 420 440 120 70 740 285 245 920 100

Future Volume (vph) 190 320 55 420 440 120 70 740 285 245 920 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 325 600 225 500 200 350 200

Storage Lanes 0 1 2 1 1 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 *095 100 097 095 09 100 095 100 100 095 095

Ped Bike Factor 0.99 0.96 1.00

Frt 0.850 0.968 0.850 0.985

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1770 1583 3433 3397 0 1770 3539 1583 1770 3474 0

Flt Permitted 0.180 0.950 0.227 0.950

Satd. Flow (perm) 335 1770 1583 3433 3397 0 423 3539 1521 1770 3474 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 240 29 291 12

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 10 10 20

Peak Hour Factor 086 08 08 089 089 089 0.1 0.91 0.91 093 093 093

Ad. Flow (vph) 221 372 64 472 494 135 77 813 313 263 989 108

Shared Lane Traffic (%)

Lane Group Flow (vph) 221 372 64 472 629 0 77 813 313 263 1097 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 100 1.00 1.00 *050 *050 *050 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 & 2

Permitted Phases 4 4 6 6

Detector Phase 7 4 4 3 8 1 6 6 & 2

Switch Phase

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 9/15/2015
A ey v ANt 2 M4

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

Minimum Initial (s) 7.0 100 10.0 7.0 10.0 70 100 10.0 70 10.0

Minimum Split (s) 138 240 240 138 188 138 348 348 138 348

Total Split (s) 202 290 290 222 310 138 355 355 233 450

Total Split (%) 184% 264% 264% 20.2% 28.2% 12.5% 32.3% 323% 21.2% 40.9%

Maximum Green (s) 134 222 222 154 242 70 287 287 165 382

Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3

All-Red Time (s) 25 25 25 25 25 25 25 25 25 25

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8

Lead/Lag lag Lead Lead Lag Lead Lag Lag lag Lead Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 25 25 3.0 25 3.0 0.2 0.2 3.0 0.2

Recall Mode None None None None None None Max Max  None Max

Walk Time (s) 1.2 1.2 1.0 1.0 1.0 1.0

Flash Dont Walk (s) 16.0 16.0 11.0 210 270 27.0

Pedestrian Calls (#/hr) 4 4 4 0 0 3

Act Effct Green (s) 37.1 222 222 154 227 287 287 287 165 410

Actuated g/C Ratio 034 020 020 014 0.21 026 026 026 015 037

v/c Ratio 072 104 013 098 087 039 083 0.51 099 084

Control Delay 53.0 1025 05 8.0 539 448 513 83 101.1 39.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.0 1025 05 8.0 539 448 513 83 101.1 39.4

LOS D F A F D D D A F D

Approach Delay 75.9 67.2 39.7 51.4

Approach LOS E E D D

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Natural Cycle: 110

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.04

Intersection Signal Delay: 55.9 Intersection LOS: E
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations i Y i Y LT 1=

Traffic Volume (vph) 10 10 200 5 10 10 185 1060 10 0 1272 45

Future Volume (vph) 10 10 200 5 10 10 185 1060 10 0 1272 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 250 0 200 0

Storage Lanes 0 0 0 0 1 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 095 09 100 095 095

Ped Bike Factor

Frt 0.878 0.946 0.999 0.995

Flt Protected 0.998 0.990 0.950

Satd. Flow (prot) 0 1562 0 0 1686 0 1711 3418 0 0 3371 0

Flt Permitted 0.998 0.990 0.950

Satd. Flow (perm) 0 1562 0 0 1686 0 1711 3418 0 0 3371 0

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#/hr) 10 10 10

Peak Hour Factor 079 079 079 063 063 063 094 094 094 08 08 088

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

Parking (#/hr) 10

Adj. Flow (vph) 13 13 253 8 16 16 197 1128 1 0 1445 51

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 279 0 0 40 0 197 1139 0 0 14% 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 1 11

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 104 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b [l 4 [l b 44 1=

Traffic Volume (vph) 125 0 245 0 160 45 5 1040 0 0 1260 35

Future Volume (vph) 125 0 245 0 160 45 5 1040 0 0 1260 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 200 0 0 0

Storage Lanes 1 1 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25

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

Ped Bike Factor 0.97 1.00

Frt 0.850 0.850 0.996

Fit Protected 0.950 0.950

Satd. Flow (prot) 1711 0 1531 0 1801 1301 1694 3388 0 0 3400 0

Flt Permitted 0.557 0.105

Satd. Flow (perm) 1003 0 1487 0 1801 1301 187 3388 0 0 3400 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 27 51 3

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 10 30 20

Peak Hour Factor 064 064 064 089 089 089 094 094 094 08 08 085

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

Parking (#/hr) 10

Adj. Flow (vph) 195 0 383 0 180 51 5 1106 0 0 1482 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 195 0 383 0 180 51 5 1106 0 0 1523 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 128 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 0 0 0 0 1 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 50 0 0

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 5 50 50 50 50 50 50

Detector 1 Type CI+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type D.Pm Perm NA Perm Perm NA NA

Protected Phases 2 1 1

Permitted Phases 2 2 2 1

Detector Phase 2 2 2 2 1 1 1

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings
3: M-37/US-31 (Division) & 7th Street

9/15/2015

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 70 100 10.0 10.0
Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3
Total Split (s) 52.0 52.0 520 520 780 780 78.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 60.0% 60.0% 60.0%
Maximum Green (s) 46.2 46.2 462 462 727 727 72.7
Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6
All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3
Lead/Lag Lag Lag Lag lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Recall Mode None None None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 160 150 150 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 35.1 35.1 35.1 35.1 838 838 83.8
Actuated g/C Ratio 0.27 0.27 027 027 064 064 0.64
v/c Ratio 0.72 0.91 037 013 004 051 0.70
Control Delay 57.0 67.8 39.0 85 130 144 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.0 67.8 39.0 85 130 144 7.2
LOS E E D A B B A
Approach Delay 32.2 14.4 7.2
Approach LOS C B A
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 115 (88%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 20.8 Intersection LOS: C
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  3: M-37/US-31 (Division) & 7th Street
' ‘”;ﬁl R J *_az J
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US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b | N | LT LT

Traffic Volume (vph) 330 420 165 240 430 75 180 860 205 155 860 195

Future Volume (vph) 330 420 165 240 430 75 180 860 205 155 860 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 400 0 325 0 550 0 550 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 095 09 100 095 095

Ped Bike Factor 0.99 0.99 0.98 0.97

Frt 0.958 0.978 0.971 0.972

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1711 1712 0 1711 1750 0 1711 3272 0 1678 3180 0

Flt Permitted 0.182 0.182 0.112 0.112

Satd. Flow (perm) 328 1712 0 328 1750 0 202 3272 0 198 3180 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 7 24 23

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 10 20 20 40

Peak Hour Factor 092 092 092 094 094 094 09 09 09 090 090 090

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%

Parking (#/hr) 10 10

Adj. Flow (vph) 359 457 179 255 457 80 189 905 216 172 956 217

Shared Lane Traffic (%)

Lane Group Flow (vph) 359 636 0 255 537 0 189 1121 0 172 1173 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 104 104 104 104 *080 104 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CIHEx C+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

US-31/M-37 (Division Street) PEL Project Synchro 9 Report

2035 Build PM Peak - Safety & Operational Improvements Alternative CDM Smith



Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 9/15/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 B 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0
Minimum Split (s) 1.0 310 1.0 310 107 277 107 277
Total Split (s) 250 470 18.0  40.0 15.0  50.7 143  50.0
Total Split (%) 19.2% 36.2% 13.8% 30.8% 11.5% 39.0% 11.0% 38.5%
Maximum Green (s) 19.0 41.0 120  34.0 93 450 86 443
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 25 25 25 25 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7
Lead/Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2
Recall Mode None Max None Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 410 410 340 340 450 450 443 443
Actuated g/C Ratio 032 032 026 0.26 035 035 034 034
v/c Ratio 118 116 120 116 1.07 098 1.04  1.07
Control Delay 1534 1287 162.8 136.7 127.7 543 1166  87.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1534 1287 162.8 136.7 127.7 543 1166  87.7
LOS F F F F F D F F
Approach Delay 137.6 145.1 64.9 91.4
Approach LOS F F E F
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 128 (98%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.20
Intersection Signal Delay: 103.5 Intersection LOS: F
Intersection Capacity Utilization 105.8% ICU Level of Service G
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  4: M-37/US-31 (Division) & Front Street
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 9/15/2015
— N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 44 [l L] 44 b [l

Traffic Volume (vph) 740 405 620 900 610 520

Future Volume (vph) 740 405 620 900 610 520

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 500 0 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 100 097 095 100 1.00

Ped Bike Factor 0.96

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3421 1531 3319 3421 1711 1531

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3421 1531 3186 3421 1711 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 10 14

Link Speed (mph) 35 35 30

Link Distance (ft) 2991 968 921

Travel Time (s) 58.3 189  20.9

Confl. Peds. (#/hr) 10 50 70

Peak Hour Factor 098 098 08 086 094 094

Adj. Flow (vph) 755 413 721 1047 649 553

Shared Lane Traffic (%)

Lane Group Flow (vph) 755 413 721 1047 649 553

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 22 22 1

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 *010 1.04 *0.10 *0.10

Turning Speed (mph) 9 15 25 9

Number of Detectors 0 0 0 0 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 0 0

Trailing Detector (ft) 0 0 0 0 0 0

Turn Type NA  pttov Prot NA Prot  pt+tov

Protected Phases 2 24 3 23 43

Permitted Phases

Detector Phase 2 24 3 23 4 43

Switch Phase

Minimum Initial (s) 10.0 7.0 10.0

Minimum Split (s) 27.8 14.0 33.0

Total Split (s) 30.0 27.0 43.0

Total Split (%) 30.0% 27.0% 43.0%

Maximum Green (s) 24.2 21.2 37.0

Yellow Time (s) 3.6 3.6 3.5

All-Red Time (s) 2.2 2.2 25

Lost Time Adjust (s) 0.0 0.0 0.0

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 9/15/2015
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Total Lost Time (s) 5.8 5.8 6.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2 0.2 0.2

Recall Mode C-Min Max Max

Walk Time (s) 1.0 1.0

Flash Dont Walk (s) 21.0 25.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 242 672 212 512 370 640

Actuated g/C Ratio 024 067 0.21 0.51 037 064

v/c Ratio 0.91 040 1.03 060 103 056

Control Delay 53.8 85 804 190 749 126

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.8 85 804 190 749 126

LOS D A F B E B

Approach Delay 37.8 440  46.2

Approach LOS D D D

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 42.9
Intersection Capacity Utilization 86.6%
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  5: M-37/US-31 (Division) & Grandview Parkway

Intersection LOS: D
ICU Level of Service E
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b 4 [l LL T 4 b 44 [l LT

Traffic Volume (vph) 215 280 40 455 300 145 95 870 325 175 930 90

Future Volume (vph) 215 280 40 455 300 145 95 870 325 175 930 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 325 600 225 500 200 350 200

Storage Lanes 0 1 2 1 1 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 *095 100 097 095 09 100 095 100 100 095 095

Ped Bike Factor 0.97 0.98 1.00

Frt 0.850 0.951 0.850 0.987

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1770 1583 3433 3302 0 1770 3539 1583 1770 3483 0

Flt Permitted 0.950 0.212 0.950

Satd. Flow (perm) 1863 1770 1538 3433 3302 0 395 3539 1583 1770 3483 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 278 73 339 11

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 10 20 20

Peak Hour Factor 087 08 08 097 097 097 09 09 09 095 095 095

Ad. Flow (vph) 247 322 46 469 309 149 99 906 339 184 979 95

Shared Lane Traffic (%)

Lane Group Flow (vph) 247 322 46 469 458 0 99 906 339 184 1074 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 100 1.00 1.00 *050 *050 *050 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 & 2

Permitted Phases 4 4 6 6

Detector Phase 7 4 4 3 8 1 6 6 & 2

Switch Phase

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

9/15/2015

e T 2R

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 7.0 100 10.0 7.0 10.0 70 100 10.0 70 10.0
Minimum Split (s) 138 168 168 138 188 138 348 348 138 348
Total Split (s) 208 234 234 195 221 138 354 354 167 383
Total Split (%) 219% 246% 246% 20.5% 23.3% 145% 373% 373% 17.6% 40.3%
Maximum Green (s) 140 166 166 127 153 70 286 286 99 315
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
All-Red Time (s) 25 25 25 25 25 25 25 25 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Lead/Lag Lag Lag lag Lead Lead Lag Lag lag Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 25 25 3.0 25 3.0 0.2 0.2 3.0 0.2
Recall Mode None None None None None None Max Max  None Max
Walk Time (s) 1.0 1.0 1.0 1.0
Flash Dont Walk (s) 11.0 210 2710 27.0
Pedestrian Calls (#/hr) 4 0 0 3
Act Effct Green (s) 169 166 166 127 143 286 286 286 99 343
Actuated g/C Ratio 018 017 017 013 0.5 030 030 030 010 0.36
v/c Ratio 075 104 009 102 082 045 085 048 100 085
Control Delay 528 1026 04 902 455 394 404 54 1113  36.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 528 1026 04 902 455 394 404 54 1113 368
LOS D F A F D D D A F D
Approach Delay 75.0 68.1 31.5 47.7
Approach LOS E E C D
Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 95
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 51.1 Intersection LOS: D
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
'l' a2 *\ gl ¥ 83 4
38.38 | 13.8s5 | 19.58 23.4s |
\‘Eiﬁ Tﬁiﬁ ‘_ﬁiﬁ } @7
16.7s | 35.4s | 22.18 | Jm.as |
US-31/M-37 (Division Street) PEL Project Synchro 9 Report
2035 Build Off Peak - Safety & Operational Improvements Alternative CDM Smith



Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations i Y i Y LT 1=

Traffic Volume (vph) 15 10 230 0 10 10 230 1070 25 0 1142 45

Future Volume (vph) 15 10 230 0 10 10 230 1070 25 0 1142 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 0 0 0 0 250 0 200 0

Storage Lanes 0 0 0 0 1 0 0 0

Taper Length (ft) 25 25 25 25

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

Ped Bike Factor

Frt 0.878 0.932 0.997 0.994

Flt Protected 0.997 0.950

Satd. Flow (prot) 0 1631 0 0 1736 0 1752 349 0 0 3484 0

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1631 0 0 1736 0 1752  34%4 0 0 3484 0

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#hr) 10 10 10

Peak Hour Factor 076 076 076 075 075 075 092 092 092 09 096 096

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

Parking (#/hr) 10

Ad. Flow (vph) 20 13 303 0 13 13 250 1163 27 0 1190 47

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 336 0 0 26 0 250 1190 0 0 1237 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b [l 4 [l LT 1=

Traffic Volume (vph) 65 0 155 0 110 50 5 1140 0 0 1230 40

Future Volume (vph) 65 0 155 0 110 50 5 1140 0 0 1230 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 200 0 0 0

Storage Lanes 1 1 0 1 1 0 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 095 09 100 095 095

Ped Bike Factor 0.98 1.00

Frt 0.850 0.850 0.995

Fit Protected 0.950 0.950

Satd. Flow (prot) 1711 0 1531 0 1801 1301 1694 3388 0 0 3397 0

Flt Permitted 0.594 0.158

Satd. Flow (perm) 1070 0 1531 0 1801 1269 282 3388 0 0 3397 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 52 63 6

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 10 10 20 20

Peak Hour Factor 080 080 080 080 080 080 089 089 089 089 089 0.9

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

Parking (#/hr) 10

Adj. Flow (vph) 81 0 194 0 138 63 6 1281 0 0 1382 45

Shared Lane Traffic (%)

Lane Group Flow (vph) 81 0 194 0 138 63 6 1281 0 0 1427 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 128 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 0 0 0 0 1 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 50 0 0

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 5 50 50 50 50 50 50

Detector 1 Type CI+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type D.Pm Prot NA Perm Perm NA NA

Protected Phases 2 2 1 1

Permitted Phases 2 2 1

Detector Phase 2 2 2 2 1 1 1

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 9/15/2015
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 70 100 10.0 10.0
Minimum Split (s) 28.8 28.8 288 288 2713 273 27.3
Total Split (s) 32.0 32.0 320 320 680 680 68.0
Total Split (%) 32.0% 32.0% 320% 32.0% 68.0% 68.0% 68.0%
Maximum Green (s) 26.2 26.2 262 262 627 627 62.7
Yellow Time (s) 3.5 3.5 3.5 3.5 3.6 3.6 3.6
All-Red Time (s) 2.3 2.3 2.3 2.3 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 5.8 5.3 5.3 5.3
Lead/Lag Lag Lag Lag lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Recall Mode None None None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 160 150 150 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 12.8 12.8 128 128 764 76.1 76.1
Actuated g/C Ratio 0.13 0.13 013 013 076  0.76 0.76
v/c Ratio 0.60 0.81 060 029 003 050 0.55
Control Delay 571.7 54.6 512 129 4.6 5.9 15
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 571.7 54.6 512 129 4.6 5.9 15
LOS E D D B A A A
Approach Delay 39.2 5.9 1.5
Approach LOS D A A
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 36 (36%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  3: M-37/US-31 (Division) & 7th Street
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US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 9/15/2015
A ey v ANt 2 M4

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

Lane Configurations b | N | LT LT

Traffic Volume (vph) 300 420 175 260 370 105 195 790 250 160 810 185

Future Volume (vph) 300 420 175 260 370 105 195 790 250 160 810 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 400 0 325 0 550 0 550 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 095 09 100 095 095

Ped Bike Factor 0.99 0.99 0.98 0.98

Frt 0.956 0.967 0.964 0.972

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1694 1693 0 1694 1715 0 1711 3247 0 1662 3178 0

Flt Permitted 0.290 0.222 0.154 0.154

Satd. Flow (perm) 517 1693 0 396 1715 0 2717 3247 0 269 3178 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 21 14 45 29

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 10 10 20 30

Peak Hour Factor 095 09 09 098 098 098 09 09 09 093 093 093

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

Parking (#/hr) 10 10

Adj. Flow (vph) 316 442 184 265 378 107 205 832 263 172 871 199

Shared Lane Traffic (%)

Lane Group Flow (vph) 316 626 0 265 485 0 205 1095 0 172 1070 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 104 104 104 104 *080 104 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CIHEx C+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

US-31/M-37 (Division Street) PEL Project Synchro 9 Report

2035 Build Off Peak - Safety & Operational Improvements Alternative CDM Smith



Lanes, Volumes, Timings
4: M-37/US-31 (Division) & Front Street

9/15/2015

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 B 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0
Minimum Split (s) 1.0 310 1.0 310 107 277 107 277
Total Split (s) 18.0 36.0 14.0 320 120  38.0 120  38.0
Total Split (%) 18.0% 36.0% 14.0% 32.0% 12.0% 38.0% 12.0% 38.0%
Maximum Green (s) 120  30.0 80  26.0 6.3 323 6.3 323
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 25 25 25 25 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.7 5.7 5.7 5.7
Lead/Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2
Recall Mode None Max None Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 300 300 260  26.0 323 323 323 323
Actuated g/C Ratio 030 0.30 026 0.26 032 032 032 032
v/c Ratio 1.07 1.20 129  1.06 115  1.01 099 1.02
Control Delay 1106  139.0 1912  96.1 1449  59.8 843  58.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1106  139.0 1912  96.1 1449  59.8 843  58.1
LOS F F F F F E F E
Approach Delay 129.5 129.7 73.2 61.7
Approach LOS F F E E
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.29
Intersection Signal Delay: 92.4 Intersection LOS: F
Intersection Capacity Utilization 106.6% ICU Level of Service G
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  4: M-37/US-31 (Division) & Front Street
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Lanes, Volumes, Timings
5: M-37/US-31 (Division) & Grandview Parkway

— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l L] 44 b [l
Traffic Volume (vph) 640 385 610 680 510 480
Future Volume (vph) 640 385 610 680 510 480
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 1 1
Storage Length (ft) 250 500 0 0
Storage Lanes 1 2 1 1
Taper Length (ft) 25 25
Lane Util. Factor 095 100 097 095 100 1.00
Ped Bike Factor 0.95
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 3433 3539 1711 1531
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3539 1583 3277 3539 1711 1531
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 17
Link Speed (mph) 35 35 30
Link Distance (ft) 2991 968 921
Travel Time (s) 58.3 189  20.9
Confl. Peds. (#hr) 10 50 60
Peak Hour Factor 097 097 0.1 0.91 093 093
Ad. Flow (vph) 660 397 670 747 548 516
Shared Lane Traffic (%)
Lane Group Flow (vph) 660 397 670 747 548 516
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 24 24 1
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 *0.10 1.00 *0.10 *0.10
Turning Speed (mph) 9 15 25 9
Number of Detectors 0 0 0 0 0 0
Detector Template
Leading Detector (ft) 0 0 0 0 0 0
Trailing Detector (ft) 0 0 0 0 0 0
Turn Type NA  pttov Prot NA Prot  pttov
Protected Phases 2 24 3 23 4 43
Permitted Phases
Detector Phase 2 24 3 23 4 43
Switch Phase
Minimum Initial (s) 10.0 7.0 10.0
Minimum Split (s) 27.8 14.0 33.0
Total Split (s) 28.0 29.0 43.0
Total Split (%) 28.0% 29.0% 43.0%
Maximum Green (s) 22.2 23.2 37.0
Yellow Time (s) 3.6 3.6 3.5
All-Red Time (s) 22 22 25

US-31/M-37 (Division Street) PEL Project
2035 Build Off Peak - Safety & Operational Improvements Alternative

Synchro 9 Report



Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 9/15/2015
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 5.8 5.8 6.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2 0.2 0.2

Recall Mode C-Max None None

Walk Time (s) 1.0 1.0

Flash Dont Walk (s) 21.0 25.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 270 669 215 543 339 612

Actuated g/C Ratio 027 067 022 054 034 0.61

vi/c Ratio 069 037  0.91 039 094 055

Control Delay 38.8 83 558 146 346 74

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 38.8 83 558 146 346 74

LOS D A E B C A

Approach Delay 27.4 34.1 21.4

Approach LOS C C C

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 50 (50%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.94
Intersection Signal Delay: 28.3

Intersection Capacity Utilization 78.7%

Analysis Period (min) 15

* User Entered Value

Splits and Phases:  5: M-37/US-31 (Division) & Grandview Parkway

Intersection LOS: C
ICU Level of Service D
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Division Street (US-31/M-37) Preliminary Traffic Analysis

Appendix C4: Median with Signals 2035



Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/7/2015
y R T W T N

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

Lane Configurations 5 4+ i" bk = 5 4+ i" bk -

Traffic Volume (vph) 300 360 35 165 250 220 50 690 175 160 430 110

Future Volume (vph) 300 360 35 165 250 220 50 690 175 160 430 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 200 325 600 225 500 0 350 0

Storage Lanes 1 1 2 1 1 1 2 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 100 097 09 09 100 09 100 097 095 095

Ped Bike Factor 0.97 0.98 0.98 1.00

Frt 0.850 0.930 0.850 0.969

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 3433 3235 0 1736 3471 1553 3400 3381 0

Flt Permitted 0.180 0.950 0.434 0.950

Satd. Flow (perm) 335 3539 1537 3433 3235 0 793 3471 1518 3400 3381 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 242 193 242 32

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 10 10 10 10

Peak Hour Factor 084 084 084 080 080 080 08 083 083 093 093 093

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

Adj. Flow (vph) 357 429 42 206 313 275 60 831 211 172 462 118

Shared Lane Traffic (%)

Lane Group Flow (vph) 357 429 42 206 588 0 60 831 211 172 580 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 1.00 *050 *0.50 *0.50 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex CH+Ex CHHEx C+Ex Cl+Ex Cl+Ex CH+Ex CH+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 6 6

Detector Phase 7 4 4 3 8 1 6 6 5 2

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/7/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 70 100 100 70 100 70 100 10.0 70 100
Minimum Split (s) 138 235 235 138 1838 138 348 348 138 3438
Total Split (s) 272 334 334 173 235 138 354 354 139 355
Total Split (%) 2712% 334% 334% 17.3% 23.5% 13.8% 354% 354% 13.9% 355%
Maximum Green (s) 209 271 27.1 1.0 172 75 2941 29.1 76 292
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 0.2 3.0 0.2
Recall Mode None None None None None None C-Max C-Max None C-Max
Walk Time (s) 1.2 1.2 1.0 1.0 1.0 1.0
Flash Dont Walk (s) 16.0 16.0 11.0 2710 270 27.0
Pedestrian Calls (#/hr) 4 4 4 0 0 3
Act Effct Green (s) 42.1 256 256 102 159 314 314 34 76 343
Actuated g/C Ratio 042 026 026 010 0.16 0.31 0.31 0.31 0.08 0.34
v/c Ratio 084 047 007 059 087 019 076 033 067 049
Control Delay 418  33.1 03 499 419 294 372 38 509 109
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 418  33.1 03 499 419 294 372 38 509 109
LOS D C A D D C D A D B
Approach Delay 35.2 44.0 30.4 20.0
Approach LOS D D C C
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 92 (92%), Referenced to phase 2:SBT and 6:NBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 32.4 Intersection LOS: C
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/7/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 10 55 135 0 10 15 345 1170 10 20 610 65

Future Volume (vph) 10 55 135 0 10 15 345 1170 10 20 610 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 200 0 200 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 1.00

Frt 0.894 0.909 0.999 0.986

Flt Protected 0.950 0.950 0.950

Satd. Flow (prot) 1662 1564 0 1801 1637 0 1662 3320 0 1646 3233 0

Flt Permitted 0.736 0.950 0.950

Satd. Flow (perm) 1287 1564 0 1801 1637 0 1662 3320 0 1646 3233 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 113 20 1 11

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#/hr) 10

Peak Hour Factor 078 078 078 075 075 075 08 08 08 093 093 093

Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 5% 5% 5% 6% 6% 6%

Parking (#/hr) 10

Adj. Flow (vph) 13 71 173 0 13 20 401 1360 12 22 656 70

Shared Lane Traffic (%)

Lane Group Flow (vph) 13 244 0 0 33 0 401 1372 0 22 726 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 104 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type C+Ex Cl+Ex C+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/7/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 215 215 215 215 95 275 95 275
Total Split (s) 216 276 216 276 380 615 109 344
Total Split (%) 271.6% 27.6% 271.6% 27.6% 38.0% 61.5% 10.9% 34.4%
Maximum Green (s) 22.1 22.1 22.1 22.1 325  56.0 54 289
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Max C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 142 142 14.2 404  70.0 62 289
Actuated g/C Ratio 0.14  0.14 0.14 040 070 006  0.29
v/c Ratio 0.07 0.76 0.13 060  0.59 022 0.77
Control Delay 342 368 20.1 25.7 8.5 60.5 218
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 342 368 20.1 25.7 8.5 60.5 218
LOS C D C C A E C
Approach Delay 36.6 20.1 12.4 229
Approach LOS D C B C
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 44 (44%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 17.5 Intersection LOS: B
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  2: M-37/US-31 (Division) & 11th Street
\’Bl TBE (R) v 4
10.95 | 6155 2765 |
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/14/2015
y R T W T N

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 43 48 40 20 120 20 158 747 0 12 630 60

Future Volume (vph) 43 48 40 20 120 20 158 747 0 12 630 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 200 0 200 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 1.00 0.99

Frt 0.932 0.978 0.987

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1711 1678 0 1711 1755 0 1678 3355 0 1694 3325 0

Flt Permitted 0.316 0.677 0.261 0.336

Satd. Flow (perm) 569 1678 0 1219 1755 0 461 3355 0 599 3325 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 45 8 11

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 10 20 20

Peak Hour Factor 0.71 0.71 0.71 084 084 084 08 089 08 08 08 0.86

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

Adj. Flow (vph) 61 68 56 24 143 24 178 839 0 14 733 70

Shared Lane Traffic (%)

Lane Group Flow (vph) 61 124 0 24 167 0 178 839 0 14 803 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 11 11 11 11

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 104 104 104 104 104 104 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 0 0 1 0 1 0 1 0

Detector Template

Leading Detector (ft) 0 0 50 0 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 5 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 8 1 6 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 8 8 1 6 2 2

Switch Phase

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/14/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 4.0 4.0 7.0 7.0 40 100 10.0  10.0
Minimum Split (s) 95 215 288 2838 95 276 216 276
Total Split (s) 104 394 290 290 200 606 406 406
Total Split (%) 104% 39.4% 29.0% 29.0% 20.0% 60.6% 40.6% 40.6%
Maximum Green (s) 49 339 235 235 145  55.0 350 350
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.6 3.6 3.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.6 5.6 5.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 0.2 0.2 3.0 0.2 0.2 0.2
Recall Mode None  None None  None None C-Max C-Max C-Max
Walk Time (s) 5.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 16.0 16.0 15.0 150 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 204 204 120 120 686 685 534 534
Actuated g/C Ratio 020 020 012  0.12 069 0.8 053 053
v/c Ratio 036  0.33 0.16  0.77 0.41 0.36 0.04 045
Control Delay 355 220 399 622 112 124 155 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 355 220 399 622 112 124 155 139
LOS D C D E B B B B
Approach Delay 26.4 59.4 12.2 13.9
Approach LOS C E B B
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  3: M-37/US-31 (Division) & 7th Street
‘\ gl l g2 (R) g4
20 s | 40.6 5 | 30.4 5 |
Taﬁ (R) v 4 o7 ks
60.6 5 | 104 5] 20 5 |
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/7/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 339 543 55 107 322 25 194 464 180 130 557 195

Future Volume (vph) 339 543 55 107 322 25 194 464 180 130 557 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 1 1 1 1 1 1

Storage Length (ft) 400 0 325 0 550 0 550 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 1.00 1.00 0.98 0.98

Frt 0.986 0.989 0.958 0.961

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1831 0 1770 1839 0 1711 3218 0 1711 3214 0

Flt Permitted 0.141 0.157 0.269 0.211

Satd. Flow (perm) 263 1831 0 292 1839 0 484 3218 0 380 3214 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 4 57 47

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 20 10 20 30

Peak Hour Factor 082 082 082 08 08 083 08 089 089 095 09 095

Adj. Flow (vph) 413 662 67 129 388 30 218 521 202 137 586 205

Shared Lane Traffic (%)

Lane Group Flow (vph) 413 729 0 129 418 0 218 723 0 137 791 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 11 11

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 1.00 *0.80 100 104 1.04 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/7/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 40 100
Minimum Split (s) 1.0 31.0 1.0 31.0 10.7 277 95 277
Total Split (s) 23.0 430 1.0 31.0 147 337 123 313
Total Split (%) 23.0% 43.0% 11.0% 31.0% 14.7% 33.7% 12.3% 31.3%
Maximum Green (s) 175 375 55 255 92 282 6.8 258
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2
Recall Mode None Min None Min None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 485 375 31.0 255 282 282 258 258
Actuated g/C Ratio 048  0.38 0.31 0.26 028 0.8 026  0.26
v/c Ratio 1.06  1.06 0.75  0.89 088 0.76 073  0.92
Control Delay 88.1 81.8 466  58.0 612 248 464 280
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 88.1 81.8 466  58.0 612 248 464 280
LOS F F D E E C D C
Approach Delay 84.1 55.3 33.3 30.7
Approach LOS F E C C
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green, Master Intersection
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 52.3 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
* User Entered Value
Splits and Phases:  4: M-37/US-31 (Division) & Front Street
l g2 (R) ) ‘\ gl ¥ 93 g4
3135 | 1475 | 11s | 43 5 |
\";55 Taﬁ (R) A g7 1_|38
1235 | 33.7 s | 235 | 315 |
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/7/2015
= 2 2 ”~

Lane Group EBT EBR WBL WBT NBL NBR g7

Lane Configurations 4+ i" bk 4+ bk i"

Traffic Volume (vph) 919 300 500 500 298 439

Future Volume (vph) 919 300 500 500 298 439

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 500 200 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 100 097 095 097 1.00

Ped Bike Factor 0.98

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3421 1531 3319 3421 3319 1531

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3421 1831 3255 3421 3319 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 385 457

Link Speed (mph) 35 35 30

Link Distance (ft) 2991 968 921

Travel Time (s) 58.3 189 209

Confl. Peds. (#/hr) 20 30 50

Peak Hour Factor 078 078 094 094 08 0.6

Adj. Flow (vph) 1178 385 532 532 347 510

Shared Lane Traffic (%)

Lane Group Flow (vph) 1178 385 532 532 347 510

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 22 22 22

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 *010 1.04 *010 *0.10

Turning Speed (mph) 9 15 25 9

Number of Detectors 0 0 0 0 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 0 0

Trailing Detector (ft) 0 0 0 0 0 0

Turn Type NA  pt+ov Prot NA Prot  pttov

Protected Phases 2 24 3 23 4 43 7

Permitted Phases

Detector Phase 2 24 3 23 4 43

Switch Phase

Minimum Initial (s) 10.0 7.0 10.0 23.0

Minimum Split (s) 15.6 12.6 15.5 25.0

Total Split (s) 37.9 20.9 16.2 25.0

Total Split (%) 37.9% 20.9% 16.2% 25%

Maximum Green (s) 32.3 15.3 10.7 23.0

Yellow Time (s) 3.6 3.6 3.5 2.0

All-Red Time (s) 2.0 20 2.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/7/2015
= 2 2 ”~

Lane Group EBT EBR WBL WBT NBL NBR g7

Total Lost Time (s) 5.6 5.6 5.5

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 0.2 0.2 0.2 3.0

Recall Mode C-Min Max Max Min

Act Effct Green (s) 323 429 153 532 107 316

Actuated g/C Ratio 032 043 015 053  0.11 0.32

v/c Ratio 107 044 105 029 098 064

Control Delay 80.6 26 955 135 673 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 80.6 26 955 135 673 5.6

LOS F A F B E A

Approach Delay 61.4 545 306

Approach LOS E D C

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 18 (18%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.07

Intersection Signal Delay: 51.7 Intersection LOS: D

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

* User Entered Value

Splits and Phases:  5: M-37/US-31 (Division) & Grandview Parkway

y $32 (R} WEB %’34 -H-B?

37.9s | 2095 | 1625 | 35 <
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/7/2015
y R T W T N

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

Lane Configurations 5 4+ i" bk = 5 4+ i" bk -

Traffic Volume (vph) 190 320 55 420 440 120 70 740 285 245 920 100

Future Volume (vph) 190 320 55 420 440 120 70 740 285 245 920 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 200 325 600 225 500 0 350 0

Storage Lanes 1 1 2 1 1 1 2 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 *080 100 097 09 09 100 09 100 097 095 095

Ped Bike Factor 0.99 0.98 1.00

Frt 0.850 0.968 0.850 0.985

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 2980 1583 3433 3405 0 1770 3539 1583 3433 3473 0

Flt Permitted 0.211 0.950 0.206 0.950

Satd. Flow (perm) 393 2980 1583 3433 3405 0 384 3539 1544 3433 3473 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 202 27 313 1

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 10 10 20

Peak Hour Factor 086 08 08 089 089 089 0.1 0.91 0.91 093 093 093

Adj. Flow (vph) 221 372 64 472 494 135 77 813 313 263 989 108

Shared Lane Traffic (%)

Lane Group Flow (vph) 221 372 64 472 629 0 77 813 313 263 1097 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 100 *0.50 *050 *0.50 1.00 1.00 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 6 6

Detector Phase 7 4 4 3 8 1 6 6 5 2

Switch Phase

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/7/2015
D N T W S N R

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

Minimum Initial (s) 7.0 100 10.0 7.0 100 70 100 10.0 70  10.0

Minimum Split (s) 150 240 240 150 2838 150 348 348 150 3438

Total Split (s) 200 270 270 260 33.0 150 470 470 200 520

Total Split (%) 16.7% 225% 225% 21.7% 27.5% 12.5% 39.2% 39.2% 16.7% 43.3%

Maximum Green (s) 13.7 207 207 19.7 267 8.7 407 407 13.7 457

Yellow Time (s) 4.3 4.3 4.3 43 4.3 4.3 43 43 4.3 4.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 0.2 3.0 0.2

Recall Mode None None None None None None C-Max C-Max None C-Max

Walk Time (s) 1.2 1.2 1.0 1.0 1.0 1.0

Flash Dont Walk (s) 16.0 16.0 21.0 210 270 27.0

Pedestrian Calls (#/hr) 4 4 4 0 0 3

Act Effct Green (s) 323 189 189 1941 247 438 438 438 129 510

Actuated g/C Ratio 027 016 016 016  0.21 036 036 036 0.11 0.42

v/c Ratio 08 079 015 086  0.87 033 063 041 0.71 0.74

Control Delay 59.1 61.4 08 657 577 385 348 48 5.0 143

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 59.1 61.4 08 657 577 385 348 48 560 143

LOS E E A E E D C A E B

Approach Delay 54.7 61.1 27.2 22.4

Approach LOS D E C C

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 72 (60%), Referenced to phase 2:SBT and 6:NBTL, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 38.5 Intersection LOS: D
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

l g2 (R) v *\ o1 ¥ o3 —p4
525 | 15s | 26 5 | 27 5 |

\“BS Taﬁ (R) A a7 J 1_38
20 s [ 47 s [ 20 s [ 33 s |
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/7/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 10 110 100 5 10 10 185 1060 10 5 1270 45

Future Volume (vph) 10 110 100 5 10 10 185 1060 10 5 1270 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 325 0 325 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.98 1.00 1.00

Frt 0.928 0.925 0.999 0.995

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1694 1628 0 1711 1666 0 1711 3416 0 1694 3365 0

Flt Permitted 0.736 0.269 0.060 0.249

Satd. Flow (perm) 1312 1628 0 484 1666 0 108 3416 0 444 3365 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 34 16 1 4

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#/hr) 10 10 10

Peak Hour Factor 079 079 079 063 063 063 094 094 094 08 088 088

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

Parking (#/hr) 10

Adj. Flow (vph) 13 139 127 8 16 16 197 1128 11 6 1443 51

Shared Lane Traffic (%)

Lane Group Flow (vph) 13 266 0 8 32 0 197 1139 0 6 1494 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 104 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type C+Ex Cl+Ex C+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/7/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 215 215 215 215 95 215 95 215
Total Split (s) 300 300 300 300 220 804 96 680
Total Split (%) 25.0% 25.0% 25.0% 25.0% 18.3% 67.0% 8.0% 56.7%
Maximum Green (s) 245 245 245 245 16.5 749 4.1 62.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Max C-Max None C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 1.0 1.0 1.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 212 212 212 212 878 859 67.5 625
Actuated g/C Ratio 018  0.18 018  0.18 073 072 056  0.52
v/c Ratio 0.06 0.84 0.09 0.10 057 047 002 085
Control Delay 396 645 422 249 21.9 7.5 86 329
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 396 645 422 249 21.9 7.5 86 329
LOS D E D C C A A C
Approach Delay 63.4 284 9.6 32.8
Approach LOS E C A C
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 8 (7%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 25.6 Intersection LOS: C
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  2: M-37/US-31 (Division) & 11th Street
\“al Taz (R) w — g4
9.6 4 304 s | 305 |
*\ 05 706 ®) o8
22 s 68 s | 30 s |
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/14/2015
y R T W T N

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 133 125 125 0 172 45 90 955 0 13 1259 35

Future Volume (vph) 133 125 125 0 172 45 90 955 0 13 1259 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 200 0 200 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.98 1.00

Frt 0.925 0.969 0.996

Flt Protected 0.950 0.950 0.950

Satd. Flow (prot) 1711 1637 0 1801 1745 0 1694 3388 0 1711 3401 0

Flt Permitted 0.215 0.063 0.276

Satd. Flow (perm) 387 1637 0 1801 1745 0 112 3388 0 497 3401 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 48 10 3

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 10 30 20

Peak Hour Factor 064 064 064 089 08 08 094 094 094 08 08 085

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

Adj. Flow (vph) 208 195 195 0 193 51 96 1016 0 15 1481 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 208 390 0 0 244 0 9% 1016 0 15 1522 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 11 11 11 11

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 104 104 104 104 104 104 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 0 0 1 0 1 0 1 0

Detector Template

Leading Detector (ft) 0 0 50 0 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 5 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 8 1 6 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 8 8 1 6 2 2

Switch Phase

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/14/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 4.0 4.0 7.0 7.0 40 100 7.0 7.0
Minimum Split (s) 95 215 288 2838 95 276 288 2838
Total Split (s) 19.0 51.0 320 320 15.0 69.0 540 54.0
Total Split (%) 15.8% 42.5% 26.7% 26.7% 12.5% 57.5% 45.0% 45.0%
Maximum Green (s) 135 455 265 265 95 634 485 485
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.6 35 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.6 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 0.2 0.2 3.0 0.2 0.2 0.2
Recall Mode None  None None  None None C-Max C-Max C-Max
Walk Time (s) 5.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 16.0 16.0 15.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 3.7 317 18.9 M3 72 576 576
Actuated g/C Ratio 0.31 0.31 0.16 059  0.59 048 048
v/c Ratio 0.78  0.71 0.86 055  0.51 006  0.93
Control Delay 51.8 388 73.8 472 142 239 402
Queue Delay 0.0 0.0 0.0 0.0 0.3 0.0 0.7
Total Delay 51.8 388 73.8 472 145 239 409
LOS D D E D B C D
Approach Delay 43.3 73.8 17.4 40.7
Approach LOS D E B D
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 36.0 Intersection LOS: D
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  3: M-37/US-31 (Division) & 7th Street
*\ o1 o m) "
15s | 54 5 | 515 |
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/7/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 344 426 165 261 437 75 269 767 205 180 837 195

Future Volume (vph) 344 426 165 261 437 75 269 767 205 180 837 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 1 1 1 1 1 1

Storage Length (ft) 400 0 325 0 325 0 325 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.99 0.99 0.98 0.98

Frt 0.958 0.978 0.968 0.972

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1772 0 1770 1811 0 1711 3260 0 1678 3183 0

Flt Permitted 0.114 0.134 0.094 0.097

Satd. Flow (perm) 212 1772 0 250 1811 0 169 3260 0 171 3183 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 7 3 26

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 10 20 20 40

Peak Hour Factor 092 092 092 094 094 09 09 09 09 09 090 090

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%

Adj. Flow (vph) 374 463 179 278 465 80 283 807 216 200 930 217

Shared Lane Traffic (%)

Lane Group Flow (vph) 374 642 0 278 545 0 283 1023 0 200 1147 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 *080 100 104 1.04 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/7/2015
y R T W T N

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

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 3 8 1 6 5 2

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 70 10.0 70 10.0

Minimum Split (s) 125  31.0 125  31.0 125 217 125 2717

Total Split (s) 230 410 17.0 350 14.0 476 144  48.0

Total Split (%) 19.2% 34.2% 14.2% 29.2% 1M1.7% 39.7% 12.0% 40.0%

Maximum Green (s) 179 359 119 299 88 424 92 428

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 35 3.5

All-Red Time (s) 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 51 51 51 51 5.2 5.2 5.2 5.2

Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2

Recall Mode None Min None Min None C-Max None C-Max

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 18.0 18.0 15.0 15.0

Pedestrian Calls (#/hr) 20 20 20 20

Act Effct Green (s) 529 359 418 299 512 424 520 428

Actuated g/C Ratio 044  0.30 035 025 043 035 043  0.36

v/c Ratio 115 118 117 1.20 153 087 1.06  1.00

Control Delay 139.0 137.6 154.1 1469 294.1 47.7 1236  67.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 139.0 1376 1541 1469 294 1 47.7 1236 672

LOS F F F F F D F E

Approach Delay 138.1 149.3 101.1 75.6

Approach LOS F F F E

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green, Master Intersection

Natural Cycle: 115

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.53

Intersection Signal Delay: 110.6 Intersection LOS: F

Intersection Capacity Utilization 109.3% ICU Level of Service H

Analysis Period (min) 15

* User Entered Value

Splits and Phases:  4: M-37/US-31 (Division) & Front Street

’ l g2 (R) ‘\ gl g4 ¥ 03
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/7/2015
= 2 2 ”~

Lane Group EBT EBR WBL WBT NBL NBR g7

Lane Configurations 4+ i" bk 4+ bk i"

Traffic Volume (vph) 758 390 609 900 610 518

Future Volume (vph) 758 390 609 900 610 518

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 500 200 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 100 097 095 097 1.00

Ped Bike Factor 0.96

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3421 1531 3319 3421 3319 1531

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3421 1531 3172 3421 3319 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 398 551

Link Speed (mph) 35 35 30

Link Distance (ft) 2991 968 921

Travel Time (s) 58.3 189 209

Confl. Peds. (#/hr) 10 50 70

Peak Hour Factor 098 098 08 08 094 094

Adj. Flow (vph) 773 398 708 1047 649 551

Shared Lane Traffic (%)

Lane Group Flow (vph) 773 398 708 1047 649 551

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 22 22 22

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 *010 1.04 *010 *0.10

Turning Speed (mph) 9 15 25 9

Number of Detectors 0 0 0 0 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 0 0

Trailing Detector (ft) 0 0 0 0 0 0

Turn Type NA  pt+ov Prot NA Prot  pttov

Protected Phases 2 24 3 23 4 43 7

Permitted Phases

Detector Phase 2 24 3 23 4 43

Switch Phase

Minimum Initial (s) 10.0 7.0 10.0 23.0

Minimum Split (s) 15.6 12.6 15.5 25.0

Total Split (s) 27.0 25.0 23.0 25.0

Total Split (%) 27.0% 25.0% 23.0% 25%

Maximum Green (s) 214 19.4 17.5 23.0

Yellow Time (s) 3.6 3.6 3.5 2.0

All-Red Time (s) 2.0 20 2.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/7/2015
= 2 2 ”~

Lane Group EBT EBR WBL WBT NBL NBR g7

Total Lost Time (s) 5.6 5.6 5.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 0.2 0.2 0.2 3.0

Recall Mode C-Min Max Max None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0

Pedestrian Calls (#/hr) 0

Act Effct Green (s) 464 694 194 714 175 425

Actuated g/C Ratio 046 069 019 071 018 042

v/c Ratio 049 034 110 043 112 057

Control Delay 19.9 1.3 105.1 6.5 1136 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.9 1.3 1051 6.5 1136 4.2

LOS B A F A F A

Approach Delay 13.6 46.3 63.4

Approach LOS B D E

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 50 (50%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.12

Intersection Signal Delay: 42.0 Intersection LOS: D

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

* User Entered Value

Splits and Phases:  5: M-37/US-31 (Division) & Grandview Parkway

R 7 02 (R) s khg7
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/7/2015
y R T W T N

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

Lane Configurations 5 4+ i" bk = 5 4+ i" bk -

Traffic Volume (vph) 215 280 40 455 300 145 95 870 325 175 930 90

Future Volume (vph) 215 280 40 455 300 145 95 870 325 175 930 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12

Storage Length (ft) 200 325 600 225 500 0 350 0

Storage Lanes 1 1 2 1 1 1 2 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 095 100 097 09 095 100 09 100 097 095 095

Ped Bike Factor 0.97 0.98 1.00

Frt 0.850 0.951 0.850 0.987

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 3433 3299 0 1770 3539 1583 3433 3483 0

Flt Permitted 0.382 0.950 0.205 0.950

Satd. Flow (perm) 712 3539 1537 3433 3299 0 382 3539 1583 3433 3483 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 242 74 339 1

Link Speed (mph) 45 25 45 40

Link Distance (ft) 1201 1360 3142 949

Travel Time (s) 18.2 37.1 47.6 16.2

Confl. Peds. (#/hr) 10 20 20

Peak Hour Factor 087 08 08 097 097 097 09 09 09 095 095 095

Adj. Flow (vph) 247 322 46 469 309 149 99 906 339 184 979 95

Shared Lane Traffic (%)

Lane Group Flow (vph) 247 322 46 469 458 0 99 906 339 184 1074 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes Yes

Headway Factor 1.00 100 100 *0.50 *050 *0.50 1.00 1.00 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1 0

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 0 50 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 6 6

Detector Phase 7 4 4 3 8 1 6 6 5 2

Switch Phase

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street 10/7/2015
D N T W S N R

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

Minimum Initial (s) 70 100 100 7.0 10.0 70 100 10.0 70  10.0

Minimum Split (s) 138 235 235 138 188 138 348 348 138 3438

Total Split (s) 185 235 235 220 270 13.8 404 404 144 40.7

Total Split (%) 18.5% 23.5% 23.5% 220% 27.0% 13.8% 404% 404% 141% 40.7%

Maximum Green (s) 12.2 17.2 17.2 15.7  20.7 75 341 34.1 78 344

Yellow Time (s) 43 43 43 43 43 43 43 43 43 43

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 2.5 2.5 3.0 2.5 3.0 0.2 0.2 3.0 0.2

Recall Mode None None None None None None C-Max C-Max None C-Max

Walk Time (s) 1.2 1.2 1.0 1.0 1.0 1.0

Flash Dont Walk (s) 16.0 16.0 11.0 210 270 27.0

Pedestrian Calls (#/hr) 4 4 4 0 0 3

Act Effct Green (s) 257 138 138 185 173 3r7 317 317 78 408

Actuated g/C Ratio 026 014 014 016  0.17 038 038 038 008 041

v/c Ratio 080 066  0.11 088 0.72 040 068 042 069 0.75

Control Delay 45.1 47.5 05 606 394 349 298 44 636 137

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 45.1 47.5 05 606 394 349 298 44 636 137

LOS D D A E D C C A E B

Approach Delay 43.0 50.1 23.8 21.0

Approach LOS D D C C

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 14 (14%), Referenced to phase 2:SBT and 6:NBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 31.7 Intersection LOS: C
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  1: M-37/US-31 (Division) & Silver Lake Rd/CR 633/14th Street

l g2 (R) v ‘\ gl ¥ 93 g4
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/7/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 15 154 87 10 10 10 230 1070 25 5 1140 45

Future Volume (vph) 15 154 87 10 10 10 230 1070 25 5 1140 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 200 0 200 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.99 1.00 1.00

Frt 0.946 0.925 0.997 0.994

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1711 1688 0 1711 1666 0 1694 3375 0 1694 3362 0

Flt Permitted 0.740 0.260 0.082 0.237

Satd. Flow (perm) 1332 1688 0 468 1666 0 146 3375 0 423 3362 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 26 13 4 b

Link Speed (mph) 30 25 40 40

Link Distance (ft) 839 973 570 1221

Travel Time (s) 19.1 26.5 9.7 20.8

Confl. Peds. (#/hr) 10 10 10

Peak Hour Factor 076 076 076 075 075 075 092 092 092 09 096 096

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

Parking (#/hr) 10

Adj. Flow (vph) 20 203 114 13 13 13 250 1163 27 5 1188 47

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 317 0 13 26 0 250 1190 0 5 1235 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 1 1 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 104 104 104 104 104 104 104 104 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type C+Ex Cl+Ex C+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel
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Lanes, Volumes, Timings

2: M-37/US-31 (Division) & 11th Street 10/7/2015
y R T W T N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 215 215 215 215 95 275 95 275
Total Split (s) 29.0 290 29.0 290 220 614 96 490
Total Split (%) 29.0% 29.0% 29.0% 29.0% 220% 61.4% 9.6% 49.0%
Maximum Green (s) 235 235 235 235 16.5 559 4.1 43.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 55 55 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Max C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 210 210 210 210 68.0  66.1 483 435
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.68 0.66 048 044
v/c Ratio 0.07 0.5 013  0.07 0.64 053 0.02 084
Control Delay 309 554 342 201 19.8 8.3 116 343
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 309 554 342 201 19.8 8.3 116 343
LOS C E C C B A B C
Approach Delay 53.9 24.8 10.3 34.2
Approach LOS D C B C
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 67 (67%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  2: M-37/US-31 (Division) & 11th Street

\“Bl TEIZ (R} v 4
9.6 5] 61.4 s | 205 |
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225 [ 49 5 [ 205 |
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/7/2015
N o T N T N R

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 314 426 175 281 377 105 284 697 250 185 787 185

Future Volume (vph) 314 426 175 281 377 105 284 697 250 185 787 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 1 1 1 1 1 1

Storage Length (ft) 400 0 325 0 325 0 325 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.99 0.99 0.98 0.98

Frt 0.956 0.967 0.960 0.971

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1752 1751 0 1752 1775 0 1711 3228 0 1662 3174 0

Flt Permitted 0.138 0.154 0.122 0.130

Satd. Flow (perm) 255 1751 0 284 1775 0 220 3228 0 227 3174 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 21 14 54 29

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1203 1241 797 874

Travel Time (s) 32.8 33.8 18.1 19.9

Confl. Peds. (#/hr) 10 10 20 30

Peak Hour Factor 095 095 095 09 098 098 095 095 09 093 093 093

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

Adj. Flow (vph) 331 448 184 287 385 107 299 734 263 199 846 199

Shared Lane Traffic (%)

Lane Group Flow (vph) 331 632 0 287 492 0 299 997 0 199 1045 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 1 1

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 100 100 100 100 *080 100 104 1.04 104 104 104 104

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 0 2 0 2 0 2 0

Detector Template

Leading Detector (ft) 40 0 40 0 40 0 40 0

Trailing Detector (ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Position(ft) -5 0 -5 0 -5 0 -5 0

Detector 1 Size(ft) 20 50 20 50 20 50 20 50

Detector 1 Type C+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20

Detector 2 Size(ft) 20 20 20 20

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel
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Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/14/2015
y R T W T N

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

Lane Configurations 5 b 5 b 5 = 5 41

Traffic Volume (vph) 73 83 78 0 122 50 90 1055 0 13 1229 40

Future Volume (vph) 73 83 78 0 122 50 90 1055 0 13 1229 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 100 200 0 200 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 100 100 100 100 100 100 09 09 100 095 095

Ped Bike Factor 0.99 0.99 1.00

Frt 0.927 0.956 0.995

Flt Protected 0.950 0.950 0.950

Satd. Flow (prot) 1711 1645 0 1801 1709 0 1694 3388 0 1711 3397 0

Flt Permitted 0.260 0.078 0.238

Satd. Flow (perm) 468 1645 0 1801 1709 0 139 3388 0 429 3397 0

Right Turn on Red Yes Yes No Yes

Satd. Flow (RTOR) 51 19 4

Link Speed (mph) 25 25 30 30

Link Distance (ft) 1286 1258 438 528

Travel Time (s) 35.1 34.3 10.0 12.0

Confl. Peds. (#/hr) 10 10 20 20

Peak Hour Factor 080 080 080 080 080 080 089 089 089 089 089 0.9

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

Adj. Flow (vph) 91 104 98 0 153 63 101 1185 0 15 1381 45

Shared Lane Traffic (%)

Lane Group Flow (vph) 91 202 0 0 216 0 101 1185 0 15 1426 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 11 11 11 11

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 104 104 104 104 104 104 104 104 104 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 0 0 1 0 1 0 1 0

Detector Template

Leading Detector (ft) 0 0 50 0 50 0 50 0

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 5 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 8 1 6 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 8 8 1 6 2 2

Switch Phase

US-31/M-37 (Division Street) PEL Project Synchro 9 Report

2035 Build Off Peak - Boulevard with Signals Alternative CDM Smith



Lanes, Volumes, Timings

3: M-37/US-31 (Division) & 7th Street 10/14/2015
D N T W S N R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 4.0 4.0 7.0 7.0 40 100 7.0 7.0
Minimum Split (s) 95 215 288 2838 95 276 288 2838
Total Split (s) 98 387 289 289 104 613 509 509
Total Split (%) 9.8% 38.7% 289% 28.9% 104% 61.3% 50.9% 50.9%
Maximum Green (s) 43 332 234 234 49 557 454 454
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.6 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.6 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 0.2 0.2 3.0 0.2 0.2 0.2
Recall Mode None  None None  None None C-Max C-Max C-Max
Walk Time (s) 5.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 16.0 16.0 15.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 223 223 14.5 66.7  66.6 536  53.6
Actuated g/C Ratio 022 022 0.14 067 067 054  0.54
v/c Ratio 058 0.0 0.82 048 0.3 0.07 0.78
Control Delay 445 275 61.0 20.6 5.2 16.7 195
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 445 275 61.0 20.6 5.2 16.7 195
LOS D C E C A B B
Approach Delay 32.8 61.0 6.4 19.4
Approach LOS C E A B
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 18.2 Intersection LOS: B
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  3: M-37/US-31 (Division) & 7th Street
*\ o1 $o () —p4
10.4 5] 50.9 5 | 38.7 s |
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Lanes, Volumes, Timings

4: M-37/US-31 (Division) & Front Street 10/7/2015
y R T W T N

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

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 8 6 2

Detector Phase 7 4 3 8 1 6 5 2

Switch Phase

Minimum Initial (s) 5.0 7.0 5.0 7.0 50 10.0 50 10.0

Minimum Split (s) 1.0 31.0 1.0 31.0 10.7 277 10.7 277

Total Split (s) 17.0  34.0 14.0 31.0 16.0 379 14.1 36.0

Total Split (%) 17.0% 34.0% 14.0% 31.0% 16.0% 37.9% 14.1% 36.0%

Maximum Green (s) 119 289 89 259 108 327 89 308

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 35 3.5

All-Red Time (s) 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 51 51 51 51 5.2 5.2 5.2 5.2

Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 3.0 0.2 3.0 0.2 3.0 0.2

Recall Mode None Min None Min None C-Max None C-Max

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 18.0 18.0 15.0 15.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 408 289 348 259 435 327 39.7 308

Actuated g/C Ratio 0.41 0.29 035 0.26 044 033 040  0.31

v/c Ratio 117 122 125  1.05 117 091 092 1.05

Control Delay 145.0 1457 1786  90.7 1373 357 729 646

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 145.0 1457 1786  90.7 1373 357 729 646

LOS F F F F F D E E

Approach Delay 1454 123.1 59.2 65.9

Approach LOS F F E E

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green, Master Intersection

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.25

Intersection Signal Delay: 92.2 Intersection LOS: F

Intersection Capacity Utilization 110.0% ICU Level of Service H

Analysis Period (min) 15

* User Entered Value

Splits and Phases:  4: M-37/US-31 (Division) & Front Street
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/7/2015
= 2 2 ”~

Lane Group EBT EBR WBL WBT NBL NBR g7

Lane Configurations 4+ i" bk 4+ bk i"

Traffic Volume (vph) 658 370 599 680 510 478

Future Volume (vph) 658 370 599 680 510 478

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 500 200 0

Storage Lanes 1 2 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 100 097 095 097 1.00

Ped Bike Factor 0.95

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3421 1531 3319 3421 3319 1531

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3421 1531 3160 3421 3319 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 381 514

Link Speed (mph) 35 35 30

Link Distance (ft) 2991 968 921

Travel Time (s) 58.3 189 209

Confl. Peds. (#/hr) 10 50 60

Peak Hour Factor 097 097 0.1 0.91 093 093

Adj. Flow (vph) 678 381 658 747 548 514

Shared Lane Traffic (%)

Lane Group Flow (vph) 678 381 658 747 548 514

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 22 22 22

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 104 *010 1.04 *010 *0.10

Turning Speed (mph) 9 15 25 9

Number of Detectors 0 0 0 0 0 0

Detector Template

Leading Detector (ft) 0 0 0 0 0 0

Trailing Detector (ft) 0 0 0 0 0 0

Turn Type NA  pt+ov Prot NA Prot  pttov

Protected Phases 2 24 3 23 4 43 7

Permitted Phases

Detector Phase 2 24 3 23 4 43

Switch Phase

Minimum Initial (s) 10.0 7.0 10.0 23.0

Minimum Split (s) 15.6 12.6 15.5 25.0

Total Split (s) 26.8 26.0 222 25.0

Total Split (%) 26.8% 26.0% 22.2% 25%

Maximum Green (s) 212 204 16.7 23.0

Yellow Time (s) 3.6 3.6 3.5 2.0

All-Red Time (s) 2.0 20 2.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0

US-31/M-37 (Division Street) PEL Project Synchro 9 Report
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Lanes, Volumes, Timings

5: M-37/US-31 (Division) & Grandview Parkway 10/7/2015
= 2 2 ”~

Lane Group EBT EBR WBL WBT NBL NBR g7

Total Lost Time (s) 5.6 5.6 5.5

Lead/Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 0.2 0.2 0.2 3.0

Recall Mode C-Min Max Max Min

Act Effct Green (s) 212 378 204 472 167 427

Actuated g/C Ratio 0.21 038 020 047 017 043

v/c Ratio 094 047 097 046 099 054

Control Delay 60.5 31 689 190 591 3.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 60.5 31 689 190 591 3.4

LOS E A E B E A

Approach Delay 39.8 424 321

Approach LOS D D C

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 21 (21%), Referenced to phase 2:EBWB, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 38.5 Intersection LOS: D

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

* User Entered Value

Splits and Phases:  5: M-37/US-31 (Division) & Grandview Parkway
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Division Street (US-31/M-37) Preliminary Traffic Analysis

Appendix C5: Median with Roundabouts 2035



2035 AM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

M-37 PEL 2035 PHF Flow Profile (veh)
Roundabout_14th_No Slip 7.5 min Time Slice
Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles
English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No
Entry Capacity Modified No
Crosswalks No
Flows Factored No
Approach/Exit Road Capacity Calibrated No
Accidents No
Accident Costs No
Bypass Model No
Bypass Calibration No
Global Results Yes
Report dated 6-Aug-2015 Page 10f6
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2035 AM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Operational Data

Main Geometry (ft)
Approach and Entry Geometry

Approach Grade Half Width Approach Entry Entry Flare Entry Entry

Leg Leg Names Bearing Separation Vv Lanes Width Lanes Length Radius Angle
(deg) G n E n L' R (0]

1  Silver Lake 0 0 24.00 2 24.00 2 164.00 66.00 30.00

2 M-37NB 90 0 24.00 2 24.00 2 164.00 66.00 30.00

3  14th 180 0 12.00 1 28.00 2 180.00 66.00 30.00

4 M-37SB 270 0 22.00 2 28.00 2 164.00 66.00 30.00

Circulating and Exit Geometry

Inscribed Circulating Circulating Exit Exit Exit Exit Half
Leg Leg Names Diameter Width Lanes Width Lanes Half Width Width Lanes
D (o3 nc Ex nex Vx nvx
1  Silver Lake 150.00 33.00 2 24.00 2 12.00 1
2 M-37NB 150.00 33.00 2 24.00 2 12.00 1
3  14th 150.00 33.00 2 24.00 2 12.00 1
4 M-37SB 150.00 33.00 2 24.00 2 12.00 1

Capacity Modifiers and Capacity Calibration (veh/hr)

Entry Capacity Entry Calibration Approach Road Exit Road
Leg LegNames | capacity XWalk | Intercept Slope v Default  Calib v Default  Calib

+or- Factor +or- Factor (ft) Capacity Capacity (ft) Capacity Capacity

1  Silver Lake 0 1.000 0 1.000 20.00 3584 0 12.00 1792 0

2 M-37NB 0 1.000 0 1.000 24.00 3584 0 12.00 1792 0

3 14th 0 1.000 0 1.000 24.00 1792 0 12.00 1792 0

4 M-37 SB 0 1.000 0 1.000 20.00 3286 0 12.00 1792 0

Report dated 6-Aug-2015 Page 20f6
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2035 AM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Traffic Flow Data (veh/hr)
2035 AM Peak Peak Hour Flows

Turning Flows Flow Modifiers
Le Leg Names
g g U-Turn Exit-3 Exit-2 Exit-1 Bypass T“,‘,/Cks F'::t‘z . Pe::c'::r“’
(]
1 Silver Lake 0 300 360 35 0 2.0 1.00 0.9
2 M-37NB 0 50 690 175 0 2.0 1.00 0.9
3 14th 0 165 250 220 0 2.0 1.00 0.9
4 M-37SB 0 160 430 110 0 2.0 1.00 0.9
Report dated 6-Aug-2015 Page 30f6

Rodel Version 1.88 Run number 79



2035 AM Peak
50% Confidence Level

Daylight conditions

Project: M-37 PEL
Scheme: Roundabout 14th No Slip
Rodel-Winl - Full Geometry

Operational Results

2035 AM Peak - 60 minutes

Flows and Capacity

Flows (veh/hr) Capacity (veh/hr)
Leg Leg Names B¥$::s Arrival Flow Opposing Flow Exit Capacity Average VCR
Entry Bypass Entry Bypass Flow Entry Bypass Entry Bypass
1 Silver Lake None 695 755 410 1595 0.4455
2 M-37NB None 915 820 630 1549 0.6042
3 14th None 635 1039 695 1347 0.4839
4 M-37SB None 700 465 1209 1955 0.3629

Delays, Queues and Level of Service

Bypass Average Delay (sec) 95% Queue (veh) Level of Service
Leg Leg Names
Type Entry Bypass Leg Entry Bypass Entry Bypass Leg

1 Silver Lake None 6.74 6.74 4.24 A A

2 M-37NB None 6.72 6.72 6.05 A A

3 14th None 7.42 7.42 4.51 A A

4 M-37SB None 3.57 3.57 2.19 A A
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2035 AM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Approach Flow Profile
2035 AM Peak - Approach Flows (Veh / Hour)

Time Slice Silver Lake M-37 NB 14th M-37 SB
0.0-75 83.66 110.14 76.44 84.26
75-15.0 83.66 110.14 76.44 84.26
15.0-22.5 83.66 110.14 76.44 84.26
22.5-30.0 96.53 127.08 88.19 97.22
30.0-37.5 96.53 127.08 88.19 97.22
37.5-45.0 83.66 110.14 76.44 84.26
45.0-52.5 83.66 110.14 76.44 84.26
52.5-60.0 83.66 110.14 76.44 84.26
Peak 15 min 96.53 127.08 88.19 97.22
Peak 60 min 86.88 114.38 79.38 87.50

Exit Flow Profile
2035 AM Peak - Exit Flows (Veh / Hour)

Time Slice Silver Lake M-37 NB 14th M-37 SB
0.0-75 49.26 75.74 83.52 145.36
75-15.0 49.35 75.83 83.65 145.63
15.0-22.5 49.35 75.83 83.66 145.64
22.5-30.0 56.64 87.21 96.07 166.98
30.0-375 56.93 87.49 96.51 168.02
37.5-45.0 49.51 75.98 83.88 146.19
45.0-52.5 49.36 75.84 83.66 145.66
52.5-60.0 49.35 75.83 83.66 145.65
0-60 410 630 695 1209

%Trucks 2.00 2.00 2.00 2.00
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2035 AM Peak

50% Confidence Level

Daylight conditions

Project: M-37 PEL

Scheme: Roundabout 14th No Slip

Rodel-Winl - Full Geometry

Global Results

Performance and Accidents
2035 AM Peak Global Performance

Parameter

Units

Entries Bypasses Total

Arrive Flows veh/hr 2945 2945

Capacity veh/hr 6446 6446

Average Delay sec/veh 6.13 6.13

L.O.S. (Signal) A-F A A

L.O.S. (Unsig) A-F A A

Total Delay veh.hrs 5.01 5.01
Report dated 6-Aug-2015 Page 6 of 6
Rodel Version 1.88 Run number 79



2035 PM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

M-37 PEL 2035 PHF Flow Profile (veh)
Roundabout_14th_No Slip 7.5 min Time Slice
Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles
English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No
Entry Capacity Modified No
Crosswalks No
Flows Factored No
Approach/Exit Road Capacity Calibrated No
Accidents No
Accident Costs No
Bypass Model No
Bypass Calibration No
Global Results Yes
Report dated 6-Aug-2015 Page 10f6
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2035 PM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Operational Data

Main Geometry (ft)
Approach and Entry Geometry

Approach Grade Half Width Approach Entry Entry Flare Entry Entry

Leg Leg Names Bearing Separation Vv Lanes Width Lanes Length Radius Angle
(deg) G n E n L' R (0]

1  Silver Lake 0 0 24.00 2 24.00 2 164.00 66.00 30.00

2 M-37NB 90 0 24.00 2 24.00 2 164.00 66.00 30.00

3  14th 180 0 12.00 1 28.00 2 180.00 66.00 30.00

4 M-37SB 270 0 22.00 2 28.00 2 164.00 66.00 30.00

Circulating and Exit Geometry

Inscribed Circulating Circulating Exit Exit Exit Exit Half
Leg Leg Names Diameter Width Lanes Width Lanes Half Width Width Lanes
D (o3 nc Ex nex Vx nvx
1  Silver Lake 150.00 33.00 2 24.00 2 12.00 1
2 M-37NB 150.00 33.00 2 24.00 2 12.00 1
3  14th 150.00 33.00 2 24.00 2 12.00 1
4 M-37SB 150.00 33.00 2 24.00 2 12.00 1

Capacity Modifiers and Capacity Calibration (veh/hr)

Entry Capacity Entry Calibration Approach Road Exit Road
Leg LegNames | capacity XWalk | Intercept Slope v Default  Calib v Default  Calib

+or- Factor +or- Factor (ft) Capacity Capacity (ft) Capacity Capacity

1  Silver Lake 0 1.000 0 1.000 20.00 3584 0 12.00 1792 0

2 M-37NB 0 1.000 0 1.000 24.00 3584 0 12.00 1792 0

3 14th 0 1.000 0 1.000 24.00 1792 0 12.00 1792 0

4 M-37 SB 0 1.000 0 1.000 20.00 3286 0 12.00 1792 0
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2035 PM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Traffic Flow Data (veh/hr)
2035 PM Peak Peak Hour Flows

Turning Flows Flow Modifiers
Le Leg Names
g g U-Turn Exit-3 Exit-2 Exit-1 Bypass T“,‘,/Cks F'::t‘z . Pe::c'::r“’
(]
1 Silver Lake 0 190 320 55 0 2.0 1.00 0.9
2 M-37NB 0 70 740 285 0 2.0 1.00 0.9
3 14th 0 420 440 120 0 2.0 1.00 0.9
4 M-37SB 0 245 920 100 0 2.0 1.00 0.9
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2035 PM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Operational Results

2035 PM Peak - 60 minutes

Flows and Capacity

Flows (veh/hr) Capacity (veh/hr)
Leg Leg Names B¥$::s Arrival Flow Opposing Flow Exit Capacity Average VCR
Entry Bypass Entry Bypass Flow Entry Bypass Entry Bypass
1 Silver Lake None 565 1583 609 1005 0.5870
2 M-37NB None 1095 754 1393 1596 0.7052
3  14th None 980 999 849 1375 0.7432
4 M-37SB None 1265 929 1049 1609 0.8143
Delays, Queues and Level of Service
Leg LegNames Bypass Average Delay (sec) 95% Queue (veh) Level of Service
Type Entry Bypass Leg Entry Bypass Entry Bypass Leg
1 Silver Lake None 12.14 12.14 7.66 B B
2 M-37NB None 9.24 9.24 10.29 A A
3  14th None 15.23 15.23 15.77 C C
4 M-37SB None 12.68 12.68 18.92 B B
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2035 PM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Approach Flow Profile
2035 PM Peak - Approach Flows (Veh / Hour)

Time Slice Silver Lake M-37 NB 14th M-37 SB
0.0-75 68.01 131.81 117.96 152.27
75-15.0 68.01 131.81 117.96 152.27
15.0-22.5 68.01 131.81 117.96 152.27
22.5-30.0 78.47 152.08 136.11 175.69
30.0-37.5 78.47 152.08 136.11 175.69
37.5-45.0 68.01 131.81 117.96 152.27
45.0-52.5 68.01 131.81 117.96 152.27
52.5-60.0 68.01 131.81 117.96 152.27
Peak 15 min 78.47 152.08 136.11 175.69
Peak 60 min 70.63 136.88 122.50 158.13

Exit Flow Profile

2035 PM Peak - Exit Flows (Veh / Hour)

Time Slice Silver Lake M-37 NB 14th M-37 SB
0.0-75 72.75 166.43 101.56 125.54
75-15.0 73.39 167.84 102.28 126.35
15.0-22.5 73.41 167.89 102.30 126.38
22.5-30.0 82.93 189.34 116.06 143.85
30.0-375 84.28 192.48 117.56 145.46
37.5-45.0 75.41 173.03 104.54 128.49
45.0-52.5 73.48 168.06 102.39 126.46
52.5-60.0 73.44 167.95 102.33 126.41
0-60 609 1393 849 1049
%Trucks 2.00 2.00 2.00 2.00
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2035 PM Peak

50% Confidence Level

Daylight conditions

Project: M-37 PEL

Scheme: Roundabout 14th No Slip

Rodel-Winl - Full Geometry

Global Results

Performance and Accidents
2035 PM Peak Global Performance

Parameter Units Entries Bypasses Total
Arrive Flows veh/hr 3905 3905
Capacity veh/hr 5585 5585
Average Delay sec/veh 12.28 12.28
L.O.S. (Signal) A-F B B
L.O.S. (Unsig) A-F B B
Total Delay veh.hrs 13.32 13.32

Report dated 6-Aug-2015
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2035 OFF Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

M-37 PEL 2035 PHF Flow Profile (veh)
Roundabout_14th_No Slip 7.5 min Time Slice
Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

Off Peak Peak 60/15 min Results

Full Geometry Output flows: Vehicles
English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No
Entry Capacity Modified No
Crosswalks No
Flows Factored No
Approach/Exit Road Capacity Calibrated No
Accidents No
Accident Costs No
Bypass Model No
Bypass Calibration No
Global Results Yes
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2035 OFF Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Operational Data

Main Geometry (ft)
Approach and Entry Geometry

Approach Grade Half Width Approach Entry Entry Flare Entry Entry

Leg Leg Names Bearing Separation Vv Lanes Width Lanes Length Radius Angle
(deg) G n E n L' R (0]

1  Silver Lake 0 0 24.00 2 24.00 2 164.00 66.00 30.00

2 M-37NB 90 0 24.00 2 24.00 2 164.00 66.00 30.00

3  14th 180 0 12.00 1 28.00 2 180.00 66.00 30.00

4 M-37SB 270 0 22.00 2 28.00 2 164.00 66.00 30.00

Circulating and Exit Geometry

Inscribed Circulating Circulating Exit Exit Exit Exit Half
Leg Leg Names Diameter Width Lanes Width Lanes Half Width Width Lanes
D (o3 nc Ex nex Vx nvx
1  Silver Lake 150.00 33.00 2 24.00 2 12.00 1
2 M-37NB 150.00 33.00 2 24.00 2 12.00 1
3  14th 150.00 33.00 2 24.00 2 12.00 1
4 M-37SB 150.00 33.00 2 24.00 2 12.00 1

Capacity Modifiers and Capacity Calibration (veh/hr)

Entry Capacity Entry Calibration Approach Road Exit Road
Leg LegNames | capacity XWalk | Intercept Slope v Default  Calib v Default  Calib

+or- Factor +or- Factor (ft) Capacity Capacity (ft) Capacity Capacity

1  Silver Lake 0 1.000 0 1.000 20.00 3584 0 12.00 1792 0

2 M-37NB 0 1.000 0 1.000 24.00 3584 0 12.00 1792 0

3 14th 0 1.000 0 1.000 24.00 1792 0 12.00 1792 0

4 M-37 SB 0 1.000 0 1.000 20.00 3286 0 12.00 1792 0
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2035 OFF Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Traffic Flow Data (veh/hr)
2035 OFF Peak Peak Hour Flows

Turning Flows Flow Modifiers
Leg Leg Names . . . Trucks Flow Peak Hour
U-Turn Exit-3 Exit-2 Exit-1 Bypass % Factor Factor
1  Silver Lake 0 215 280 40 0 2.0 1.00 0.9
2 M-37NB 0 95 870 325 0 2.0 1.00 0.9
3 14th 0 455 300 145 0 2.0 1.00 0.9
4 M-37 SB 0 175 930 90 0 2.0 1.00 0.9
Report dated 6-Aug-2015
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2035 OFF Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Operational Results

2035 OFF Peak - 60 minutes

Flows and Capacity

Flows (veh/hr) Capacity (veh/hr)
Leg Leg Names B¥$::s Arrival Flow Opposing Flow Exit Capacity Average VCR
Entry Bypass Entry Bypass Flow Entry Bypass Entry Bypass
1 Silver Lake None 535 1558 484 1023 0.5463
2 M-37NB None 1290 669 1423 1656 0.8057
3  14th None 900 1178 779 1249 0.7593
4 M-37SB None 1195 848 1228 1669 0.7345
Delays, Queues and Level of Service
Leg LegNames Bypass Average Delay (sec) 95% Queue (veh) Level of Service
Type Entry Bypass Leg Entry Bypass Entry Bypass Leg
1 Silver Lake None 12.09 12.09 6.97 B B
2 M-37NB None 12.50 12.50 17.65 B B
3  14th None 19.51 19.51 18.99 C C
4 M-37SB None 8.53 8.53 10.90 A A
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2035 OFF Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 14th No Slip
Daylight conditions Rodel-Winl - Full Geometry

Approach Flow Profile
2035 OFF Peak - Approach Flows (Veh / Hour)

Time Slice Silver Lake M-37 NB 14th M-37 SB
0.0-75 64.40 155.28 108.33 143.84
75-15.0 64.40 155.28 108.33 143.84
15.0-22.5 64.40 155.28 108.33 143.84
22.5-30.0 74.31 179.17 125.00 165.97
30.0-37.5 74.31 179.17 125.00 165.97
37.5-45.0 64.40 155.28 108.33 143.84
45.0-52.5 64.40 155.28 108.33 143.84
52.5-60.0 64.40 155.28 108.33 143.84
Peak 15 min 74.31 179.17 125.00 165.97
Peak 60 min 66.87 161.25 112.50 149.38

Exit Flow Profile

2035 OFF Peak - Exit Flows (Veh / Hour)

Time Slice Silver Lake M-37 NB 14th M-37 SB
0.0-75 57.77 170.17 93.19 146.77
75-15.0 58.34 171.45 93.86 147.99
15.0-22.5 58.37 171.50 93.88 148.03
22.5-30.0 65.71 194.41 106.52 167.33
30.0-375 66.86 196.99 107.94 169.95
37.5-45.0 60.25 175.40 95.87 151.98
45.0-52.5 58.45 171.68 93.95 148.17
52.5-60.0 58.40 171.56 93.90 148.09
0-60 484 1423 779 1228

%Trucks 2.00 2.00 2.00 2.00
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2035 OFF Peak

50% Confidence Level

Daylight conditions

Project: M-37 PEL

Scheme: Roundabout 14th No Slip

Rodel-Winl - Full Geometry

Global Results

Performance and Accidents
2035 OFF Peak Global Performance

Parameter Units Entries Bypasses Total

Arrive Flows veh/hr 3920 3920

Capacity veh/hr 5598 5598

Average Delay sec/veh 12.84 12.84

L.O.S. (Signal) A-F B B

L.O.S. (Unsig) A-F B B

Total Delay veh.hrs 13.99 13.99
Report dated 6-Aug-2015 Page 6 of 6
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2030 AM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 11th
Daylight conditions Rodel-Winl - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

M-37 PEL 2030 PHF Flow Profile (veh)
Roundabout_11th 7.5 min Time Slice
Rodel-Win1 Control Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles
English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No
Entry Capacity Modified No
Crosswalks No
Flows Factored No
Approach/Exit Road Capacity Calibrated No
Accidents No
Accident Costs No
Bypass Model No
Bypass Calibration No
Global Results Yes
Report dated 6-Aug-2015 Page 10f6
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2030 AM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 11th
Daylight conditions Rodel-Winl - Full Geometry

Operational Data

Main Geometry (ft)
Approach and Entry Geometry

Approach Grade Half Width Approach Entry Entry Flare Entry Entry

Leg Leg Names Bearing Separation Vv Lanes Width Lanes Length Radius Angle
(deg) G n E n L' R (0]

1 11th EB 0 0 15.00 1 15.00 1 164.00 66.00 30.00

2 M-37NB 90 0 24.00 2 24.00 2 164.00 66.00 30.00

3 11thwB 180 0 15.00 1 15.00 1 180.00 66.00 30.00

4 M-37SB 270 0 22.00 2 28.00 2 164.00 66.00 30.00

Circulating and Exit Geometry

Inscribed Circulating Circulating Exit Exit Exit Exit Half
Leg Leg Names Diameter Width Lanes Width Lanes Half Width Width Lanes
D (o3 nc Ex nex Vx nvx
1 11th EB 165.00 33.00 2 18.00 1 12.00 1
2 M-37NB 165.00 33.00 2 24.00 2 12.00 1
3  11thWB 165.00 33.00 2 18.00 1 12.00 1
4 M-37SB 165.00 33.00 2 24.00 2 12.00 1

Capacity Modifiers and Capacity Calibration (veh/hr)

Entry Capacity Entry Calibration Approach Road Exit Road
Leg LegNames | capacity XWalk | Intercept Slope v Default  Calib v Default  Calib

+or- Factor +or- Factor (ft) Capacity Capacity (ft) Capacity Capacity

1 11thEB 0 1.000 0 1.000 20.00 2240 0 12.00 1792 0

2 M-37NB 0 1.000 0 1.000 24.00 3584 0 12.00 1792 0

3  11thWB 0 1.000 0 1.000 24.00 2240 0 12.00 1792 0

4 M-37 SB 0 1.000 0 1.000 20.00 3286 0 12.00 1792 0

Report dated 6-Aug-2015 Page 20f6

Rodel Version 1.88 Run number 46



2030 AM Peak Project: M-37 PEL
50% Confidence Level Scheme: Roundabout 11th
Daylight conditions Rodel-Winl - Full Geometry

Traffic Flow Data (veh/hr)
2030 AM Peak Peak Hour Flows

Turning Flows Flow Modifiers
Le Leg Names
g g U-Turn Exit-3 Exit-2 Exit-1 Bypass T“,‘,/Cks F'::t‘z . Pe::c'::r“’
(]
1 11thEB 0 10 10 180 0 2.0 1.00 0.9
2 M-37NB 0 345 1170 10 0 2.0 1.00 0.9
3  11thWB 0 0 10 15 0 2.0 1.00 0.9
4 M-37SB 0 20 610 65 0 2.0 1.00 0.9
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2030 AM Peak
50% Confidence Level
Daylight conditions

Project: M-37 PEL
Scheme: Roundabout 11th

Rodel-Winl - Full Geometry

Operational Results

2030 AM Peak - 60 minutes

Flows and Capacity

Flows (veh/hr) Capacity (veh/hr)
Leg Leg Names B¥$::s Arrival Flow Opposing Flow Exit Capacity Average VCR
Entry Bypass Entry Bypass Flow Entry Bypass Entry Bypass
1 11th EB None 200 630 420 1081 0.1877
2 M-37NB None 1525 40 790 2105 0.7395
3 11th WB None 25 1525 40 726 0.0353
4 M-37SB None 695 355 1195 2045 0.3438

Delays, Queues and Level of Service

Bypass Average Delay (sec) 95% Queue (veh) Level of Service
Leg Leg Names
Type Entry Bypass Leg Entry Bypass Entry Bypass Leg

1 11th EB None 5.77 5.77 0.68 A A

2 M-37NB None 12.04 12.04 10.87 B B

3 11th WB None 5.33 5.33 0.11 A A

4 M-37SB None 5.49 5.49 1.71 A A

Report dated 6-Aug-2015
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2030 AM Peak

50% Confidence Level

Daylight conditions

Project: M-37 PEL
Scheme: Roundabout 11th
Rodel-Winl - Full Geometry

Approach Flow Profile

2030 AM Peak - Approach Flows (Veh / Hour)

Time Slice 11th EB M-37 NB 11th WB M-37 SB
0.0-75 24.07 183.56 3.01 83.66
7.5-15.0 24.07 183.56 3.01 83.66
15.0 - 22.5 24.07 183.56 3.01 83.66
22.5-30.0 27.78 211.81 3.47 96.53
30.0-37.5 27.78 211.81 3.47 96.53
37.5-450 24.07 183.56 3.01 83.66
45.0 - 52.5 24.07 183.56 3.01 83.66
52.5-60.0 24.07 183.56 3.01 83.66
Peak 15 min 27.78 211.81 3.47 96.53
Peak 60 min 25.00 190.63 3.13 86.88

Exit Flow Profile

2030 AM Peak - Exit Flows (Veh / Hour)
Time Slice 11th EB M-37 NB 11th WB M-37 SB
0.0-75 50.46 95.03 4.81 143.52
7.5-15.0 50.55 95.09 4.81 143.82

15.0 - 22.5 50.55 95.09 4.81 143.83
22.5-30.0 58.13 109.64 5.55 165.31
30.0-37.5 58.31 109.72 5.55 165.90
37.5-45.0 50.76 95.17 4.82 144.51
45.0 - 52.5 50.56 95.09 4.82 143.87
52.5-60.0 50.56 95.09 4.81 143.85

0-60 420 790 40 1195
%Trucks 2.00 2.00 2.00 2.00
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2030 AM Peak

50% Confidence Level

Daylight conditions

Project: M-37 PEL
Scheme: Roundabout 11th
Rodel-Winl - Full Geometry

Global Results

Performance and Accidents
2030 AM Peak Global Performance

Parameter Units Entries Bypasses Total

Arrive Flows veh/hr 2445 2445

Capacity veh/hr 5957 5957

Average Delay sec/veh 8.61 8.61

L.O.S. (Signal) A-F A A

L.O.S. (Unsig) A-F A A

Total Delay veh.hrs 5.85 5.85
Report dated 6-Aug-2015 Page 6 of 6
Rodel Version 1.88 Run number 46



2030 PM Peak Project: M-37 PEL
85% Confidence Level Scheme: Roundabout 11th
Daylight conditions Rodel-Winl - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

M-37 PEL 2030 PHF Flow Profile (veh)
Roundabout_11th 7.5 min Time Slice
Rodel-Win1 Control Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles
English Units (ft) 85% Confidence Level

Available Data

Entry Capacity Calibrated No
Entry Capacity Modified No
Crosswalks No
Flows Factored No
Approach/Exit Road Capacity Calibrated No
Accidents No
Accident Costs No
Bypass Model No
Bypass Calibration No
Global Results Yes
Report dated 6-Aug-2015 Page 10f6
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2030 PM Peak Project: M-37 PEL
85% Confidence Level Scheme: Roundabout 11th
Daylight conditions Rodel-Winl - Full Geometry

Operational Data

Main Geometry (ft)
Approach and Entry Geometry

Approach Grade Half Width Approach Entry Entry Flare Entry Entry

Leg Leg Names Bearing Separation Vv Lanes Width Lanes Length Radius Angle
(deg) G n E n L' R (0]

1 11th EB 0 0 15.00 1 15.00 1 164.00 66.00 30.00

2 M-37NB 90 0 24.00 2 24.00 2 164.00 66.00 30.00

3 11thwB 180 0 15.00 1 15.00 1 180.00 66.00 30.00

4 M-37SB 270 0 22.00 2 28.00 2 164.00 66.00 30.00

Circulating and Exit Geometry

Inscribed Circulating Circulating Exit Exit Exit Exit Half
Leg Leg Names Diameter Width Lanes Width Lanes Half Width Width Lanes
D (o3 nc Ex nex Vx nvx
1 11th EB 165.00 33.00 2 18.00 1 1