PLANNING COMMISSION

SPECIAL MEETING
April 24, 2018, Council Chambers, 7:00 pm
201 West Ash Street, Mason, Ml

AGENDA

1. CALL TO ORDER

ROLL CALL

PUBLIC COMMENT

p WD

UNFINISHED BUSINESS

A. Mason Hospitality Group LLC is seeking approval of a Special Use Permit and Preliminary Site

Plan Review for permission to construct a private road with access to a new four-story, 44,376 sq.
ft., 72-room hotel and conference center on vacant property located on the north side of West
Kipp Road and west of US-127. The parcel is zoned C-2 General Commercial District.
1) Resolution 2018-03 — Approve Special Use Permit and Preliminary Site Plan Review to
Construct a Private Road with Access to a New Four-story, 44,373 sq. ft., 72-room Hotel and
Conference Center on Vacant Property Located on the North Side of West Kipp Road and West
of US-127

5. NEW BUSINESS

6. ADJOURN

REMINDER:
Next Regular Meeting: May 15, 2018

(No meeting will be held on May 8, 2018 as
referenced in April 10, 2018 meeting)

201 West Ash Street
Mason Ml 48854-0370
517.676.9155
Website: www.mason.mi.us


http://www.mason.mi.us/

City of Mason
Planning Commission

Staff Report
TO: Planning Commission
FROM: Elizabeth A. Hude, AICP - Community Development Director
SUBJECT: W Kipp Rd — Hotel and Conference Center

DATE: April 19, 2018

Since the public hearing held on April 10, 2018, staff has received supplemental information related to
the application submitted by Pat McCaffrey, President, Mason Hospitality Group LLC who is seeking
approval of a Special Use Permit and Preliminary Site Plan Review for permission to construct a private
road with access to a new four-story, 44,376 sq. ft., 84-room hotel and conference center on vacant
property located on the north side of West Kipp Road and west of US-127. The parcel is zoned C-2
General Commercial District. The proposal is shown on the following plans submitted on March 8, 2018
available on the City of Mason website here http://mason.mi.us/2018/Proposed%20Hotel%20Plan-

Kipp%20Rd..pdf.

The April 10, 2018 packet of materials, can be accessed here:
http://mason.mi.us/Data/PC/PCpackets/2018/041018 PCpacket.pdf

Attached for your review and consideration are the following:

e Draft minutes from the April 10, 2018 Planning Commission meeting including comments from
the public hearing,

e A revised layout of the curb at the intersection of Kipp Rd and the proposed Franklin Farms
Drive,

e Revised drawing showing 6” water supply, and

e A Traffic Impact Statement.

Based upon the supplemental information provided, it appears that the applicant has demonstrated
compliance with the Mason Code sufficient for a Special Use Permit and Preliminary Site Plan approval.
The Final Site Plan will need to address the remainder of the outstanding concerns noted in the
materials contained in the April 10, 2018 packet.


http://mason.mi.us/2018/Proposed%20Hotel%20Plan-Kipp%20Rd..pdf
http://mason.mi.us/2018/Proposed%20Hotel%20Plan-Kipp%20Rd..pdf
http://mason.mi.us/Data/PC/PCpackets/2018/041018_PCpacket.pdf

April 19, 2018
Page 2 of 2

Staff Recommendation

In accordance with
Special Use Permit: Chapter 94, Article VI, Sec. 94-191(f) Basis of determination.
(d) Review and decision. The planning commission may approve, approve with conditions, or
deny an application for special use permit. The review of a special use permit application and
the associated site plan shall be made by the planning commission in accordance with the
procedures and standards specified in this chapter, and

Special Use Permit: Chapter 94, Article VI, Sec. 94-191(d)(1) which states that the planning
commission may defer a decision in order to obtain that information deemed necessary to
making an informed decision, and

Sec. 94-225. Preliminary site plan review and approval.

(h) Planning commission review. The planning commission shall have the authority to approve,
approve with conditions, or deny an application for preliminary site plan review and approval in
accordance with the requirements of section 94-224 of this chapter. The following review
procedures shall be utilized when considering an application:

(1) The planning commission shall receive from the zoning official a copy of all material
submitted.

(2) The planning commission shall receive a review and recommendation from the zoning
official relative to the compliance of the preliminary site plan with the requirements of this
chapter.

(3) The planning commission shall receive from the zoning official a review and/or
recommendation from all appropriate local, state, and federal agencies.

(4) The planning commission shall utilize the criteria identified within section 94-227 of this
chapter when reviewing an application.

(5) The planning commission may impose conditions when approving a preliminary site plan
application. The conditions must be reasonable, directly related to the standards of this chapter,
or determined to be necessary for the protection of the public health, safety, and welfare.

The following motion is offered for consideration:

MOTION
Motion to approve Resolution 2018-03 for Special Use Permit and Preliminary Site Plan Review which
includes the following conditions:

A final site plan shall be submitted to the Planning Commission which satisfies the applicable standards
for approval including:
1. Approved amendment to the zoning ordinance Sec. 94-173(i)(2)(e) to allow for a hotel with a
maximum height of four stories and 45’.
2. Additional information to address questions raised by City staff and agencies.
3. Additional information to address questions raised in Landplan’s review dated April 3, 2018.


http://library.amlegal.com/nxt/gateway.dll?f=jumplink$jumplink_x=Advanced$jumplink_vpc=first$jumplink_xsl=querylink.xsl$jumplink_sel=title;path;content-type;home-title;item-bookmark$jumplink_d=michigan(mason_mi)$jumplink_q=%5bfield%20folio-destination-name:'94-224'%5d$jumplink_md=target-id=JD_94-224
http://library.amlegal.com/nxt/gateway.dll?f=jumplink$jumplink_x=Advanced$jumplink_vpc=first$jumplink_xsl=querylink.xsl$jumplink_sel=title;path;content-type;home-title;item-bookmark$jumplink_d=michigan(mason_mi)$jumplink_q=%5bfield%20folio-destination-name:'94-227'%5d$jumplink_md=target-id=JD_94-227

Introduced:
Second:

CITY OF MASON
PLANNING COMMISSION RESOLUTION No. 2018-03

APPROVE SPECIAL USE PERMIT AND PRELIMINARY SITE PLAN REVIEW TO
CONSTRUCT A PRIVATE ROAD WITH ACCESS TO A NEW FOUR-STORY,
44,373 SQ. FT., 72-ROOM HOTEL AND CONFERENCE CENTER ON VACANT
PROPERTY LOCATED ON THE NORTH SIDE OF WEST KIPP ROAD
AND WEST OF US-127

April 24,2018

WHEREAS, a request has been received from Pat McCaffrey, President, Mason Hospitality Group
LLC for a Special Use Permit and Preliminary Site Plan approval to construct a private road with
access to a new four-story, 44,373 sq. ft., 72-room hotel and conference center on vacant property
located on the North side of West Kipp Road and West of US-127; and

WHEREAS, the proposal was shown on plans submitted March 8, 2018; and

WHEREAS, supplemental information was provided to address the needs for water supply, traffic
impact, and road access; and

WHEREAS, the subject property is further described as Parcel numbers 33-19-10-08-378-001 and
33-19-10-08-378-002: The East ¥z of the Southeast ¥ of the Southwest Y4, Section 8, Town 2 North,
Range 1 West, City of Mason, Ingham County, Michigan, except the South 12 rods thereof; and
except land sold to Michigan State Highway Department for U.S. 127 Highway as relocated and
established; and except beginning 770 feet North 0 degrees 04 minutes East and 660 feet West of
South ¥4 corner or section; thence North 0 degrees 04 minutes, East 557.5 feet, South 89 degrees
37 minutes, East 212.8 feet to Westerly right of way line of Highway U.S. 127, South 38 degrees 50
minutes East along said Westerly right of way line 559.8 feet to North bank of Willow Creek, South
77 degrees 52 minutes West 557.0 feet along North bank of Willow Creek to beginning; and except
that part of East % of East % of Southeast ¥ of Southwest ¥4 of Section 8, lying Northeasterly of
right of way of U.S. 127 as relocated in Section 8; and except that part of East of%2 of East Y2 of
Southeast % of Southwest ¥ of Section 8 lying North of Willow Bank Subdivision No. 1, South of
Northbrook Farms Subdivision and East of the following described line: Beginning 264.00 feet South
89 degrees 33 minutes West along section line from South ¥ corner of said Section 8; thence North
0 degrees 27 minutes West 50 feet; thence North 89 degrees 33 minutes East 48.58 feet; thence
North 44 degrees 33 minutes East 247.48 feet; thence North 0 degrees 27 minutes West 148.97
feet; thence North 8 degrees 57 minutes West 297.04 feet; thence North 25 degrees 57 minutes
West 359.92 feet; thence North 35 degrees 03 minutes 52 seconds West 701.78 feet to a point of
ending at the Northeast corner of Lot 21, Northbrook Farms, said last course intersecting the East
boundary of said subdivision at an angle of 4 degrees 05 minutes 08 seconds; and

WHEREAS, the parcel is zoned C-2 (General Commercial district); and

WHEREAS, Section 94-222 states that any use within the C-2 zoning district requires site plan
review; and

WHEREAS, Section 94-142. C2 General Commercial District (d) Uses authorized by special use
permit. paragraph 7 indicates that the hotel use is permitted by special use permit in the C2 Zoning
District; and

WHEREAS with the waivers and conditions listed herein, the plans will comply with the Special Use
Permit Basis for Determination listed in Section 94-191(f) and Site Plan Review Standards listed in



Section 94-227 of the Mason Code; and

WHEREAS, approval is granted with the following conditions:
A final site plan shall be submitted to the Planning Commission which satisfies the applicable
standards for approval including:
1. Approved amendment to the zoning ordinance Sec. 94-173(i)(2)(e) to allow for a hotel
with a maximum height of four stories and 45'.
2. Additional information to address questions raised by City staff and agencies.
3. Additional information to address questions raised in Landplan’s review dated April 3,
2018.

NOW THEREFORE BE IT BE RESOLVED, that the Mason Planning Commission does hereby
approve a Special Use Permit and Preliminary Site Plan review to construct a private road with
access to a new four-story, 44,373 sq. ft., 72-room hotel and conference center on vacant property
located on the North side of West Kipp Road and West of US-127 based on the plans received on
March 8, 2018 and supplemental information received on April 24, 2018.

Yes ()
No ()
Absent ()
Vacant ( )

CLERK'’S CERTIFICATION: I hereby certify that the foregoing is a true and accurate copy of a
resolution adopted by the Planning Commission at its regular meeting held Tuesday, April 24,
2018, the original of which is part of the Planning Commission minutes.

Sarah Jarvis, Clerk
City of Mason
Ingham County, Michigan



CITY OF MASON
REGULAR PLANNING COMMISSION MEETING
MINUTES OF April 10, 2018

DRAFT

Sabbadin called the meeting to order at 6:32 p.m. in the Council Chambers at 201 W. Ash Street,

Mason, Michigan.

Present: Commissioners: Barna, Droscha, Feintuch, Hagle, Howe, Reeser, Sabbadin,
Waxman (8)
Absent: Commissioners: (0)

Also present:  Elizabeth A. Hude, AICP, Community Development Director

PUBLIC COMMENT
None.

APPROVAL OF MINUTES

MOTION by Howe, second by Waxman, to approve the Planning Commission meeting
minutes from March 13, 2018.

Yes (8)

No (0)

Abstain (0)

MOTION PASSED

PUBLIC HEARING

A. Pat McCaffrey, President, Mason Hospitality Group LLC is seeking approval of a Special
Use Permit and Preliminary Site Plan Review for permission to construct a private road with
access to a new four-story, 44,376 sq. ft., 84-room hotel and conference center on vacant property
located on the north side of West Kipp Road and west of US-127. The parcel is zoned C-2 General
Commercial District.

Howe disclosed that his employer, DART Bank, had a financial interest in the project and asked
if he should abstain. Sabbadin asked commissioners if there were concerns and for a motion
asking Howe to abstain. No concerns were raised and no motion was offered. Howe remained as
a voting member.

Chair Sabbadin opened the public hearing at 6:40 p.m.

Pat McCaffery, applicant, gave a brief introduction to the project and how it came about. He was
approached by Ron Fors after a feasibility study was done demonstrating a hotel could be
supported in the area. Choice hotels had also approached him with interest in building hotels. He
felt this was a good location and is proposing the hotel in Mason as presented in the application
materials.

Fred Fruehauf, 1005 Franklin Farm Drive stated his opposition to the project and concerns about
lower property values as a result of the hotel. He is concerned that the project will wreck the whole
neighborhood due to the lights, noise, car doors slamming and fights in the parking lot.

Steve Hubbard, 608 S. Lansing Street, asked if the city would have capacity with water/sewer



plant to support the hotel, and if the fire department had sufficient apparatus to reach the 4™ floor.
Mr. McCaffery responded that he had confirmed the answer to be yes to both questions in
preparing the submittal. Mr. Hubbard also asked what happened to the connection through on
Franklin Farm Drive? Reeser explained that it did not move forward due to issues with DEQ
permits over the creek. Mr. Hubbard stated that Lansing and South Street were more congested
as a result of traffic coming from the subdivision that would have otherwise used the road.

Jack Schripsema, President, Greater Lansing Convention & Visitors Bureau, spoke in support of
the hotel project. He noted that the region has seen an explosion in demand for lodging. The
Greater Lansing Area is now at the top of the list of areas in demand. Mason is underserved and
will benefit from the project.

Fred Fruehauf, 1005 Franklin Farm Drive, repeated his opposition and cited the old hotels in
Lansing that are full of drugs and prostitution. Debate took place as to the subjectivity of his
statement. Sabbaddin gave him a warning regarding foul language.

Susan Naird, 1761 Tuttle, stated that she had moved here from Sterling Heights where she served
as a zoning commissioner for eight years. She stated that commissioners should be careful in
setting precedents as their decisions affect the future of the community.

Dennis Bradley, 570 Beacon Lake, Lifelong resident of the area, stated support for the hotel.
Mason needs this project to support local businesses and restaurants. DART and other employers
currently use hotels in Lansing and Okemos.

Kelly Sairls, 656 Kipp Road, grew up in Dansville, worked in Mason, recently moved from south
side of Holt to Mason so her kids could go to schools here. She is opposed to the hotel in that
location, behind her house. She asked why it couldn’t be 2 stories instead of 4, that the traffic
would be right next to her house. She is concerned about the clientele and the future
management, citing Causeway Bay as an example. There are already several accidents on the
curve. She asked if there would be 72 or 84 rooms, both were noted in the application. There is
significant flooding in the lot, full of wildlife and ducks. She feels it is not a feasible location due to
the wetlands and residential area.

Dorey Brown, 636 Kipp Road, stated oppaosition to the project. She is concerned about the noise
and traffic. Kipp Road is dangerous, at least one car a month ends up in her driveway and she
already has many other incidents of undesirable activity that she deals with on a regular basis
there. When the field across the street is planted with corn, it reduces visibility. The flooding and
drainage create icy conditions in the winter.

Fred Freuhauf, 1005 Franklin Farm Drive, stated concern about the city’s lack of follow through
on his street regarding sidewalks and trees. There are three to four vacant lots and no sidewalks
in front of those.

Keith Hein, 1002 Eugenia Drive, stated when he moved to town he looked at the master plan and
zoning and the Franklin Farms development of 300+ units was designated as greenspace/park.
He is concerned about the through connection to Franklin Farms Drive north of the creek. He led
the initiative to prevent that road from going through previously and would fight it if it came up
again. He asked if there were adequate emergency services to serve the hotel now, does not
want to see this as an excuse to connect the road. He believes the precedent for the 4-story hotel
manipulates the commission to get the road. The city picked that location for the hotel to push the
road.

Mr. McCaffery responded that the city had zero input on location. The concrete/steel building will
be sprinkled and water service will be sufficient to serve the fire suppression system.

Ms. Sairls asked if there were any lawsuits against the property? She doesn’t wan the hotel in her
backyard. How will her safety be ensured, privacy in her back yard? What will developers do for

City of Mason Planning Commission Minutes April 10, 2018
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them? Will there be sidewalks on Kipp Road, can the road handle the additional traffic?

Mr. McCaffery responded that there were no lawsuits against the property. There is a portion of
the land that cannot be used for development that he is willing to give back to the community.
They are also looking at a walkway along the east of the property. He recognized that she was
upset and this was a tough situation.

Steve Hubbard, 608 S. Lansing, stated that this hotel would be Heb’s death warrant. He wondered
why the developer didn't go down Jewett Road where 140 acres were available. Alternative routes
will be important in the future.

Keith Hein, 1002 Eugenia Drive, stated he was encouraged by the dialogue, the developers were
trying, that this was not a ‘take it or leave it' conversation. Previous administration told him in the
past that the Franklin Farms subdivision was a ‘done deal’ and he could do nothing about it. He
reiterated his position on the Franklin Farms Drive connection and asked that the matter not be
brought up again.

Chair Sabbadin closed the public hearing at 7:25 p.m.

Sabbadin asked Hude to read written comments received into the record that were received
during the open houses on Saturday and prior to the Tuesday public hearing. The four comments
expressed support for the hotel and were received by John Brittain, Maureen Brittain, Becky
Clinton, and one without a signature.

Waxman motioned to approve Resolution 2018-03, Reeser seconded. The following discussion
took place:

Waxman recognized the concerns of residents, that this was a very big project, change is difficult.
He stated this was the beginning of a process and that concerns needed to be addressed
regarding the road extension and the water. Sidewalks were also important especially on Kipp
Road.

Feintuch stated that every action is a precedent and this one involved four stories. She is in favor
of the hotel and understands the need in the area. She operated a Bed and Breakfast and was
full all of the time. Her concerns with the hotel relate to flooding, lights and the four stories. It is
important to listen to the community.

Reeser stated that in all his years on the commission he did not feel that they were ever pushed
around or had arms twisted. He pointed out the work on the master plan and specifically effort
made on Temple Street and the studies over the years for different matters such as the food truck.

Sabbadin asked for confirmation about where water was coming from and if hydrants would be
added. The water will come from service at the end of Franklin Farms Drive or Eugenia and
hydrants will be added.

Discussion took place confirming that the site would be served by sanitary sewer line that runs
parallel to US 127, and that storm runoff would be directed to a detention pond that would then
flow to Willow Creek.

Barna asked for confirmation of handicap spaces to serve the needs of users including our aging
population — a total of 7 will be provided.

Feintuch asked for clarification of why other Sleep Inns are two stories, but this is four. McCaffery
explained that Choice Hotels won't allow two stories, and four is the only feasible way to make
the proposed lot work given the floodplain issues.

Droscha motioned to amend the original motion and defer the discussion to the May 8 meeting,
Waxman seconded.

Barna questioned the need to continue given that this was a preliminary site plan. Howe supported

City of Mason Planning Commission Minutes April 10, 2018
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Barna’s statement.

Feintuch asked if this was similar basis as Klavon's — it must be approved if it meets requirements
regardless of public comment. Hude stated that yes, if the commission had information to
determine it met requirements, it could be approved.

Waxman stated concern about requiring sidewalks on Kipp. Hude explained that the developer
could not be required to make public improvements offsite, the city would be responsible for
sidewalks on Kipp Rd. Deb Stuart, City Administrator, clarified the city’s policy on new sidewalks
and that the cost for those improvements would be assessed to property owners. The sidewalk
program will focus on improvements for the southwest quadrant of the city in 2022-23 but is only
for repair of existing sidewalks.

Discussion took place on the creation of pedestrian access along the east of the property out to
Kipp which would require crossing MDOT right of way for a stretch of 47 feet. MDOT requires a
permit and the developer has looked into this, it is costly. McCaffery would like to give floodplain
portion of the lot back to the city.

Note: Barna left the room.

Sabbadin asked for a vote to approve motion to postpone discussion to May 8.
Yes (5) Droscha, Feintuch, Hagle, Howe, Reeser, Sabbadin, Waxman

No (2) Howe, Reeser

Absent (1) Barna

MOTION PASSED

UNFINISHED BUSINESS
A. Development Updates — The Administrators Report was distributed.

B. Workplan Update — Public hearings for ordinance amendments were shifted from April to
May due to the public hearing this evening.

NEW BUSINESS

A. Discussion: Zoning Ordinance Text Amendment — Sec. 94-173(i) Hotel, motel, transient
lodging facilities.

Hude provided a brief overview of the ordinance and recommended change to the ordinance that
would allow a four-story hotel, up to 45 feet. The height restriction in a C-2 district is 45 feet but
this is reduced for hotels.

Waxman proposed striking the sentence that references a height restriction and that an office
building could be four stories. Feintuch stated that the use of the building was a factor. Office
workers leave at 5 p.m. when adjacent residents are returning home. With a hotel, users are still
in the building in the evening which could potentially impact privacy to residents.

Reeser offered that the age of the zoning may be a factor, that it was based on the old model for
hotels, which were primarily two stories. Barna noted that the residential lots in this location were
consistent with traditional country road development — lots on the edge of farmland, and that this
could be a difficult transition.

Howe stated that this ordinance change would apply to any location where a hotel would be
allowed, not just this site.

City of Mason Planning Commission Minutes April 10, 2018
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Feintuch stated that users are transient, in contrast to employees of an office building who are
regular users. Three stories would be better for privacy. Does not feel the current four-story
proposal fits in this spot and that we should listen to the community.

Waxman stated that the issue was about height anywhere, not just in this area.

Reeser stated that this was a good quality development, a national chain prototype, restricting
the height could result in a lower grade hotel.

Discussion continued regarding examples of hotels in other communities, Meridian Township in
particular where older hotels are two-three stories and newer hotels are being built at four stories.
Everyone agreed it was an important discussion. The consensus was to prepare a draft for public
hearing that struck the sentence in Sec 94-173(i)(2)e. completely.

LIAISON REPORT

Droscha provided an update on City Council meeting including a change to allow solid waste
receptacles to be placed after 5pm the evening before pick-up, and that a workshop was held
regarding Code of Conduct based on a session from the MML conference.

ADJOURN
The meeting adjourned at 8:38 p.m.

Lori Hagle, Secretary

City of Mason Planning Commission Minutes April 10, 2018
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From:
To:

Cc:
Subject:
Date:

Ron Fors

Elizabeth Hude

Patrick McCaffrey; Tony Burkholder; Bob Ford
RE: Follow-up - Items required

Wednesday, April 18, 2018 5:53:55 PM

Elizabeth, In response to your email

1.

Road i.e. Drive issues

I will have Bob Ford forward you everything we have received from the traffic study

consultant.
| forwarded you a revised drawing for the proposed connection Of Franklin Farms Dr. to

Kipp road | will bring you a hard copy tomorrow

| have copy of all the paper work between the city and Bob Harter, the city and Esquire
Development, The( city and or Wolverine Eng.) and the DEQ, regarding the then proposed
road. | also have the paper work regarding Status of Bob Hurters “ Charitable” contribution

of $55.000.

I do not have in my procession the road commission’s approval letter, however | am told
that it is a matter of public record.

We do understand that we will be responsible for the connection work at Kipp Rd. provided
that work is not outside a typical request and requirements for curbing and radius’s etc.

You will note, we have not asked for public assistance to date

e Regarding the Water issue, attached you will find

1. Oursite plan shown on page C6 is the water line coming to the building ( Plan by
Bob Ford LAP)

2. Also attached is a set of site plan By WB Services, shown the 6” water Line that is
and has been used on all of the Hotels Patrick has developed and owns

3. Also attached is an email from the architectural group associated with the Mason
project. Please note his requirements, as to line size and water pressure.

4.  We will also have a letter for you from Advance Fire Protection (A Michigan Base
contractor and Engineer) stating their verification, that a 6” water line is adequate
for the proposed Hotel.

From: Elizabeth Hude [mailto:elizabethh@mason.mi.us]
Sent: Wednesday, April 18, 2018 1:49 PM

To: 'Ro

n Fors'; 'Ron Fors'

Subject: Follow-up - Items required

Hi Ron,


mailto:elizabethh@mason.mi.us
mailto:patrickmccaffreyjr@hotmail.com
mailto:tonyb@timberlanddevelopment.com
mailto:bford@lapinc.net

| wanted to follow up on our call. For next week we will need the following:

e Traffic Study confirming no impact to traffic that would require infrastructure improvements
e FF Drive/Kipp curb cut
o new drawing showing greater separation between road and residential driveway
o Approval of previously approved curb cut (2010)
o How will costs of Kipp Rd improvements to accommodate curb cut and turning lanes be
covered (note 2010 drawings)? Please note item # 14 in Landplan report referencing
Sec 94-191(f) which prohibits creation of additional requirements at public cost.
o Water — letters referencing 6” pipe on prior builds

Anything you can get me today for the packets would be great. That way the PC has time to review
prior to the meeting.

Thanks,
Elizabeth

Elizabeth A. Hude, AICP
Community Development Director

City of Mason | Office: 517-978-0206
201 W. Ash Street | Mobile: 517-819-0645
Mason MI 48854  |FAX:517-676-1330
http://mason.mi.us |elizabethh@mason.mi.us
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Office: (517) 485-0472 Email: afpnunn@outlook.com

Advanced Fire Protection, Inc.
PO Box 272, Dewitt Ml 48820

Design ¥ Installation ® Consulting &

4-19-2018

Timberland Development
4250 Charlar Dr

Holt, M1 48842

Ph 517-694-0577

Fx 517-694-7594

Attn: Tony Burkholder
Re: Sleep Inn
Mason, Ml
This letter is to verify that a 6” underground line will work to supply the fire protection system
demand per NFPA #13.
Please feel free to contact me with any questions.
Thank you,

Michael Nunn
Cell 517-202-7684



April 20, 2018

Fellow Planning Commission members:

Due to work obligations | am unable to attend the special meeting of the planning commission.
| wanted to provide additional comment to the matter before the commission.

In the intervening time since our last meeting, | have had opportunity to further consider my
position on the proposed hotel. While, | do have concerns about traffic, both foot and vehicle, |
do not believe these concerns are reason to further delay the consideration and passage of the
resolution before you. | believe that the conditions set forth by the planning department should
be adopted as part of the preliminary site plan. A preliminary site plan is just that, an
opportunity for us to provide input to the developer as to how our mutual visions can mesh to
improve the project for the good of the community. | believe that this developer is willing to
work with our community to make this project win-win. | understand that many residents are
opposed to the project because of location and unanswered questions from the developer. The
best way the developer can win these people over is to communicate with them on every step.

| would like the final site plan to include some idea of what the developer plans to do with the
space that is unbuildable, be it park space or other uses. | also encourage the developer to
come to us with a complete final site plan. One that does not require conditions for approval.
While | understand that in a project of this scope, not every detail can be accounted for, the
final site plan should be complete to the standards set forth by federal, state and local law. This
will go a long way to build good will with the community.

Mr. Chairman, honorable fellow planning commission members, | believe that this project is in
the best interest of the residents of the City of Mason. | believe that if we wish to attract a
diverse economic and social population, this project will lay the groundwork to do so. Change
is hard, it takes us out of our comfort zone. | makes us see the world around us differently and
forces us to examine our place in the world. The planning commission is an instrument of
change. | encourage passage of the resolution.

Sincerely,

Py a—

Seth A. Waxman
Vice-Chair



TRAFFIC IMPACT STUDY

For The Proposed

Sleep Inn — Mainstay Hotel

City of Mason, Ingham County, Mi

April, 2018

Prepared by:

Traffic Engineering
Associates, Inc.

PO Box 100 » Saranac, Michigan 48881
517/627-6028 FAK:517/627-6040




Executive Summary

Introduction

Existing Conditions

Background Conditions

Future Conditions

Significant Findings

Supplemental Information

Table of Contents

Project Description
Scope of Work
Aerial Site Map

Roadways & Intersections

Land Use

Existing Traffic Volumes

Level of Service Analysis for Existing Traffic

Level of Service Analysis for Existing Mitigated Traffic

Background Traffic Volumes — Growth Related
Background Traffic Volumes — Development Related
Level of Service Analysis for Background Traffic

Site Traffic Generation
Site Traffic Distribution
Level of Service Analysis for Future Traffic

Intersection Improvement Considerations
Driveway Analysis for a Turn Lane or Taper
Recommendations

Site Plan

Census Data

Vehicle Volume Counts

Timing Plans

ICRD Guidelines for Right-Turn Lanes and Tapers
ICRD Guidelines for Left-Turn Passing Lanes
LOS Computations




List of Tables
Table Title Page
1 Level of Service (LOS) Summary — Existing Traffic 12
2 Level of Service (LOS) Summary — Existing Mitigated Traffic 15
3 Level of Service (LOS) Summary — Background Traffic 20
4 Vehicle Trip Generation Summary — Proposed Sleep Inn — Mainstay 24
Development
5 Level of Service (LOS) Summary —Future Traffic 29

List of Figures

Figure Title Page
1 Existing Traffic — Peak Hours 9

2 Background Growth Traffic — Peak Hours 18

3 Site Traffic — Peak Hours 26

4 Future Traffic — Peak Hours 27




EXECUTIVE SUMMARY

Traffic Engineering Associates, Inc. (TEA) conducted a traffic impact study for the proposed
Sleep Inn — Mainstay Hotel development in the City of Mason, Ingham County, Michigan.
The purpose of this study is to determine the impact of traffic to be generated on the
surrounding road system. The new development will consist of a 72 room hotel.

The new development will be located north of Kipp Road and west of the US-127 highway.
The proposed new hotel will have one (1) public road connection onto Kipp Road just west
of the Jewett Road intersection. The proposed development is expected to be completed and
fully occupied by summer of 2019 (18 months).

The existing weekday AM and PM peak hour traffic volumes are 7:30 — 8:30 AM and 4:45 -
5:45 PM at the key intersections. All existing turning movements at the studied intersections
operate at an acceptable level of service (LOS D or better) except for two intersections along
Kipp Road, the US-127 southbound off ramp and the Cedar Street/Meijer Driveway. The
Cedar Street/Meijer Driveway and Kipp Road intersection traffic signal is scheduled to be
revised by the Ingham County Road Department in the spring of 2018 to improve the level of
service and the vehicle delay. This change will be considered as existing for the future
development.

Background traffic represents future volumes without the traffic generated by the proposed
Sleep Inn — Mainstay Hotel development. The background conditions included background
growth for eighteen (18) months. Under background conditions, all studied intersections will
operate at an acceptable level of service (LOS D or better) except for the US-127 southbound
off ramp, the same as existing conditions.

The trip generation rates for the proposed Sleep Inn — Mainstay Hotel were derived from the
ITE TRIP GENERATION MANUAL (10th edition). The proposed site is projected to have
72 total rooms, of which 37 are expected to be regular hotel rooms and 35 will be suites. For
the purposes of this study, a comparison was conducted comparing the trip generation for a
regular hotel and an all-suites hotel. The greater trip generator was used for this study.

A review of the two trip generations shows that the trip generation for a hotel with 72 regular
rooms generated the highest trip volumes. It is projected that the proposed Sleep Inn —
Mainstay Development will generate 31 vehicle trips in the AM peak hour, 28 vehicle trips in
the PM peak hour, and 386 weekday trips.

Under future conditions, all studied intersections are projected to operate at an acceptable
level of service (LOS D or better) except for the US-127 southbound off ramp. The findings
of this study show that there are no recommendations to the existing road system.
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PROJECT DESCRIPTION

The purpose of this study is to determine the impact of traffic to be generated by the
proposed Sleep Inn — Mainstay Hotel to be located in the City of Mason, Ingham County,
Michigan. The new development will consist of a 72 room hotel; 37 regular rooms and 35
suites.

The new development will be located on the north side of Kipp Road, west of US-127. The
proposed development will have one (1) access connection on Kipp Road. The proposed
development is expected to be completed by the summer of 2019.




SCOPE OF WORK

The scope of work contained in this report is as follows:

Analysis of existing traffic conditions on the adjoining street system, including the
following intersections;

Kipp Road and Jewett Road

Kipp Road and US-127 Southbound Off Ramp
Kipp Road and US-127 Northbound Off Ramp
Kipp Road and Cedar Street/Meijer Driveway
Kipp Road and Hull Road/Jefferson Street

VVVVY

e Analysis of background traffic conditions on the adjoining street system, which includes
the above listed intersections, for the future year summer of 2019 volumes without the
proposed new Sleep Inn — Mainstay Hotel.

e Projection of future traffic volumes to be generated by the proposed new Sleep Inn —
Mainstay Hotel for the future year.

e Analysis of the impact of future traffic for the proposed new Sleep Inn — Mainstay Hotel
at the above listed intersections.

e Determination of what roadway and traffic control improvements, if any, will be needed
to accommodate future traffic volumes for the proposed new Sleep Inn — Mainstay Hotel.
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EXISTING CONDITIONS




ROADWAYS AND INTERSECTIONS

Roadways

Kipp Road is an east-west, two-lane roadway in the project area with paved shoulders. The
posted speed limit is prima facie 55 mph. The roadway is under the jurisdiction of the
Ingham County Road Department. There are no bicycle lanes or sidewalks.

Intersections

Kipp Road and Jewett Road

The intersection of Kipp Road and Jewett Road is a stop sign controlled intersection with
northbound Jewett Road stopping for Kipp Road. The east approach on Kipp Road has two
(2) lanes; one (1) left-thru lane and one (1) outbound lane. The west approach on Kipp Road
has two (2) lanes; one (1) thru-right turn lane and one (1) outbound lane. The south approach
on Jewett Road is two (2) lanes with one (1) left turn-right turn lane and one (1) outbound
lane. There are no marked pedestrian crossings at this intersection.

Kipp Road and US-127 Southbound Ramps

The intersection of Kipp Road and the US-127 Southbound Ramps is a stop sign controlled
intersection with southbound US-127 Off Ramp stopping for Kipp Road. The east approach
on Kipp Road has three (3) lanes; one (1) exclusive left turn lane, one (1) thru lane and one
(1) outbound lane. The west approach on Kipp Road is two (2) lanes; one (1) thru-right lane
and one outbound lane. The north approach on the southbound US-127 Off Ramp is two (2)
lanes with one (1) left turn lane and one (1) right turn lane. The south approach on the
southbound US-127 On Ramp is a single, outbound only lane. There are no marked
pedestrian crossings at this intersection.

Kipp Road and US-127 Northbound Ramps

The intersection of Kipp Road and the US-127 Northbound Ramps is a stop sign controlled
intersection with northbound US-127 Off Ramp stopping for Kipp Road. The west approach
on Kipp Road has three (3) lanes; one (1) exclusive left turn lane, one (1) thru lane and one
(1) outbound lane. The east approach has three (3) lanes; one (1) exclusive right turn lane,
one (1) thru lane and one (1) outbound lane. The south approach on the northbound US-127
Off Ramp is two (2) lanes with one (1) left turn lane and one (1) right turn lane. The north
approach on the northbound US-127 On Ramp is a single, outbound only lane. There are no
marked pedestrian crossings at this intersection.

Kipp Road and Cedar Street/Meijer Driveway

The intersection of Kipp Road and Cedar Street/Meijer is controlled with a traffic signal.
The west approach on Kipp Road is five (5) lanes; with one (1) exclusive right turn lane, one
(1) thru lane, one (1) left-thru lane and two (2) outbound lanes. The east approach on Kipp
Road has four (4) lanes; one (1) thru-right lane, one (1) left-thru lane and two (2) outbound
lanes. The north approach on Cedar Street has three (3) lanes; with one (1) exclusive left
turn lane, one (1) thru-right lane and one (1) outbound lane. The south approach on the
Meijer Driveway has three (3) lanes; with one (1) exclusive left turn lane, one (1) thru-right
lane and one (1) outbound lane. There are marked pedestrian crosswalks on the north, south




and west approaches with pedestrian crossing signals. There are sidewalks on the east and
west side of Cedar Street, and a sidewalk on the north side of Kipp Road between Cedar
Street and Jefferson Street.

Kipp Road and Hull Road/Jefferson Street

The intersection of Kipp Road and Hull Road/Jefferson Street is controlled with a traffic
signal. The east and west and approaches on Kipp Road have four (4) lanes; with one (1)
thru-right lane, one (1) left-thru lane and two (2) outbound lanes. The north and south
approaches on Hull Road and Jefferson Street have three (3) lanes; with one (1) exclusive left
turn lane, one (1) thru-right lane and one (1) outbound lane. There are marked pedestrian
crosswalks on the north, south and west approaches with pedestrian crossing signals. There is
a sidewalk on the north side of Kipp Road between Cedar Street and Jefferson Street and also
on the north side of Kipp Road east of Jefferson Street.

LAND USE

The surrounding land use is rural residential and farm land with US-127 to the immediate
east of the site. Land uses around the US-127 interchange include various commercial
entities such as gas stations, banks, and a Meijer store.




EXISTING TRAFFIC VOLUMES

TEA, Inc. conducted vehicle counts during the midweek, of a non-holiday week in the month
of November, 2017, at the following locations:

Kipp Road and Jewett Road

Kipp Road and US-127 Southbound Off Ramp
Kipp Road and US-127 Northbound Off Ramp
Kipp Road and Cedar Street/Meijer Driveway
Kipp Road and Hull Road/Jefferson Street

The existing weekday AM and PM peak hour traffic volumes are 7:30 — 8:30 AM and 4:45 -
5:45 PM at the key locations, respectively. The existing volumes are illustrated in Figure 1.
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LEVEL OF SERVICE ANALYSIS FOR EXISTING TRAFFIC

The critical intersections defined for this study were analyzed according to the methodologies
published in the most recent edition of the Highway Capacity Manual. The analysis
determines the “Level of Service” of the intersections and is based on factors such as the
number and types of lanes, signal timing, traffic volumes, pedestrian activity, etc. The level
of service (LOS) is defined by average vehicle delay in seconds created by a traffic control
device for a given traffic movement or intersection approach.

Level of Service Delay per Vehicle (seconds)
Non-Signalized Signalized
A <10 <10
B 10to 15 10to 20
C 15t0 25 20to 35
D 2510 35 351055
E 351050 55 to 80
F > 50 > 80

Levels of Service are expressed in a range from “A” to “F,” with “A” being the highest LOS
and “F” representing the lowest LOS. Level of service “D” is considered the minimum
acceptable LOS in an urban area.

The above table shows the thresholds for Levels of Service “A” through “F” for non-
signalized and signalized intersections, respectively.

All Level of Service computations contained in this report were based upon the Synchro
software package which is approved by the Michigan Department of Transportation
(MDOT). Delay per vehicle includes initial deceleration delay, queue move-up time, stopped
delay, and final acceleration delay.

The Level of Service analysis for existing traffic at the subject intersections during the peak
hours is summarized in Table 1.

All existing turning movements at the studied intersections operate at an acceptable level of
service (LOS D or better) except for the following;

e During the PM peak hour, the southbound left turn from the US-127 off-ramp onto
eastbound Kipp Road has a level of service F with a vehicle delay of 139.3 seconds.

e During the PM peak hour, the northbound left turn from the Meijer Driveway onto
westbound Kipp Road has a level of service F with a vehicle delay of 92.4 seconds.
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A review of the Synchro Simulation model at the intersection of Kipp Road and the
southbound US-127 off-ramp during the PM peak hour shows a significant difference in the
vehicle delay. The simulation model shows a vehicle delay of 16.5 seconds. The vehicle
delay was based on five (5) simulated runs in the software.
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Table 1
Level of Service (LOS) Summary
Existing Traffic

Weekday Weekday
Location Movement AM Peak Hour PM Peak Hour
Avg. Avg.
Delay LOS Delay LOS
Kipp Road and Jewett EB Thru-Right 0.0 Free 0.0 Free
Road WB Left-Right 7.7 A 7.4 A
NB Left-Right 9.5 A 9.1 A
Intersection 2.2 A 1.7 A
Kipp Road and US-127 EB Thru-Right 0.0 Free 0.0 Free
Southbound Off Ramp WB Thru 0.0 Free 0.0 Free
WB Left 8.0 A 7.9 A
SB Left 23.8 C 139.3 E
SB Right 8.7 A 9.4 A
Intersection 10.7 B 67.7 F
Kipp Road and US-127 EB Left 7.9 A 8.0 A
Northbound Off Ramp EB Thru 0.0 Free 0.0 Free
WB Thru 0.0 Free 0.0 Free
WB Right 0.0 Free 0.0 Free
NB Left 14.8 B 19.6 C
NB Right 12.3 B 16.2 C
Intersection 2.3 A 2.8 A

Note: Delay = Average control delay per vehicle in seconds.
LOS = Level of Service
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Table 1 (continued)
Level of Service (LOS) Summary
Existing Traffic

Weekday Weekday
Location Movement AM Peak Hour PM Peak Hour
Avg. Avg.
Delay LOS Delay LOS
Kipp Road and Cedar EB Left-Thru 22.9 C 26.2 C
Street/Meijer Driveway | EB Right 4.9 A 5.3 A
WB Left-Thru-Right 17.2 B 17.8 B
NB Left 48.9 D 92.4 E
NB Thru-Right 27.1 C 32.0 C
SB Left 40.3 D 36.1 D
SB Thru-Right 17.6 B 374 D
Intersection 225 C 29.6 C
Kipp Road and Hull EB Left-Thru-Right 6.3 A 6.4 A
Road/Jefferson Street WB Left-Thru-Right 27.3 C 26.8 C
NB Left 38.0 D 38.1 D
NB Thru-Right 36.5 D 31.6 C
SB Left 34.6 C 29.3 C
SB Thru-Right 18.9 B 42.0 D
Intersection 195 B 24.5 C

Note: Delay = Average control delay per vehicle in seconds.
LOS = Level of Service
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LEVEL OF SERVICE ANALYSIS FOR EXISTING MITIGATED TRAFFIC

The Ingham County Road Department has plans to change the timing and phasing at the
intersection of Kipp Road and Cedar Street/Meijer Driveway intersection in the spring of
2018. As this change will be in affect before the proposed Sleep Inn — Mainstay Hotel is
completed and open for business in the summer of 2019, the existing mitigated traffic for this
intersection shows the proposed new timing and phasing.

The Level of Service analysis for existing mitigated traffic at the intersection of Kipp Road
and Cedar Street/Meijer Driveway during the AM and PM peak hours is summarized in
Table 2. All existing mitigated turning movements at the studied intersection are projected
to operate at an acceptable level of service (LOS D or better) during the AM and PM peak
hours.

With the installation of the mitigated traffic signal timing, the existing level of service and
vehicle delays for the northbound left turn from the Meijer driveway will be significantly
improved. The proposed new timing and phasing for this intersection will be considered
existing conditions for the purposes of this traffic study.
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Table 2
Level of Service (LOS) Summary
Existing Mitigated Traffic

Weekday Weekday
Location Movement AM Peak Hour PM Peak Hour
Avg. Avg.
Delay LOS Delay LOS
Kipp Road and Cedar EB Left-Thru-Right 23.6 C 24.8 C
Street/Meijer Driveway | EB Right 1.3 A 5.4 A
WB Left-Thru-Right 50.3 D 26.8 C
NB Left 34.3 C 40.3 D
NB Thru-Right 34.6 C 38.1 D
SB Left 30.4 C 22.2 C
SB Thru-Right 23.4 C 40.0 D
Intersection 314 C 26.6 C

Note: Delay = Average control delay per vehicle in seconds.
LOS = Level of Service
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BACKGROUND CONDITIONS
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BACKGROUND TRAFFIC VOLUMES — GROWTH RELATED

Background traffic represents future volumes without the traffic generated by the proposed
Sleep Inn — Mainstay Hotel. The target year for completion is the summer of 2019;
therefore, an eighteen (18) month growth rate was applied to the existing traffic volumes.

According to the US Census Bureau, the total population growth for the City of Mason from
2010 to 2016 is one point seven percent (1.7%); and the total population growth for Ingham
County is two point five percent (2.5). Therefore, using the greater population growth for
Ingham County, an annual exponential growth rate of zero point four two percent (0.42%)
was used for the background growth period to project background traffic to the build out date
for the summer of 2019 (1.5 years).

The proposed growth related background weekday AM and PM peak hour traffic volumes
are illustrated in Figure 2.

BACKGROUND TRAFFIC VOLUMES — DEVELOPMENT RELATED

There were no new developments identified by the City of Mason Planning Department in

the immediate area that would influence the background traffic for the proposed Sleep Inn —
Mainstay Hotel; therefore, no background developments were included in the study.
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LEVEL OF SERVICE ANALYSIS FOR BACKGROUND TRAFFIC

The level of service analysis for background 2019 traffic is summarized in Table 3. All
existing roadway geometrics and traffic control devices were utilized for the background
analysis. Under background conditions, it is anticipated that all movements will continue to
operate at a good level of service (LOS D or better), except for the following;

e During the PM peak hour, the southbound left turn from the US-127 off-ramp onto
eastbound Kipp Road is projected to have a level of service F with a vehicle delay of
148.7 seconds, an increase of 9.4 seconds from existing conditions.

A review of the Synchro Simulation model at the intersection of Kipp Road and the
southbound US-127 off-ramp during the PM peak hour shows a significant difference in the
vehicle delay. The simulation model shows a vehicle delay of 16.7 seconds.
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Table 3
Level of Service (LOS) Summary
Background Traffic

Weekday Weekday
Location Movement AM Peak Hour PM Peak Hour
Avg. Avg.
Delay LOS Delay LOS
Kipp Road and Jewett EB Thru-Right 0.0 Free 0.0 Free
Road WB Left-Right 7.7 A 7.5 A
NB Left-Right 9.5 A 9.1 A
Intersection 2.2 A 1.7 A
Kipp Road and US-127 EB Thru-Right 0.0 Free 0.0 Free
Southbound Off Ramp WB Thru 0.0 Free 0.0 Free
WB Left 8.0 A 7.9 A
SB Left 24.3 C 148.7 E
SB Right 8.7 A 9.4 A
Intersection 10.8 B 72.1 F
Kipp Road and US-127 EB Left 7.9 A 8.0 A
Northbound Off Ramp EB Thru 0.0 Free 0.0 Free
WB Thru 0.0 Free 0.0 Free
WB Right 0.0 Free 0.0 Free
NB Left 14.9 B 19.8 C
NB Right 124 B 16.4 C
Intersection 2.3 A 2.8 A

Note: Delay = Average control delay per vehicle in seconds.
LOS = Level of Service
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Table 3 (continued)
Level of Service (LOS) Summary
Background Traffic

Weekday Weekday
Location Movement AM Peak Hour PM Peak Hour
Avg. Avg.
Delay LOS Delay LOS
Kipp Road and Cedar EB Left-Thru 23.7 C 25.1 C
Street/Meijer Driveway | EB Right 1.3 A 5.4 A
WB Left-Thru-Right 50.5 D 27.0 C
NB Left 34.3 C 40.4 D
NB Thru-Right 34.6 C 38.0 D
SB Left 30.4 C 22.1 C
SB Thru-Right 23.6 C 40.1 D
Intersection 31.6 C 26.7 C
Kipp Road and Hull EB Left-Thru-Right 12.9 B 11.7 B
Road/Jefferson Street WB Left-Thru-Right 27.3 C 26.8 C
NB Left 37.9 D 38.5 D
NB Thru-Right 36.7 D 31.7 C
SB Left 345 C 29.3 C
SB Thru-Right 18.9 B 42.0 D
Intersection 22.3 C 26.3 C

Note: Delay = Average control delay per vehicle in seconds.
LOS = Level of Service
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FUTURE CONDITIONS
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SITE TRAFFIC GENERATION

The trip generation rates for the proposed Sleep Inn — Mainstay Hotel were derived from the
ITE TRIP GENERATION MANUAL (10th edition). The proposed site is projected to have
72 total rooms, of which 37 are expected to be regular hotel rooms and 35 will be suites. For
the purposes of this study, a comparison was conducted comparing the trip generation for a
regular hotel and an all-suites hotel. The greater trip generator was used for this study.

The ITE trip generation rates for Hotel (Land Use Code 310) were selected to represent the
proposed 72 hotel rooms. The ITE description of Hotel is as follows:

A hotel is a place of lodging that provides sleeping accommodations and supporting facilities
such as restaurants, cocktail lounges, meeting and banquet rooms or convention facilities,
limited recreational facilities (pool, fitness room), and/or other retail service shops.

The ITE trip generation rates for All Suites Hotel (Land Use Code 311) were selected to
represent the proposed 72 hotel rooms. The ITE description of All Suites Hotel is as follows:

An all-suites hotel is a place of lodging that provides sleeping accommodations, a small
restaurant and lounge, and small amounts of meeting space. Each suite includes a sitting
room and separate bedroom; limited kitchen facilities are provided within the suite.

A review of the two trip generations, as summarized in Table 4, shows that the trip
generation for a hotel with 72 regular rooms generated the highest trip volumes. It is
projected that the proposed Sleep Inn — Mainstay Development will generate 31 vehicle trips
in the AM peak hour, 28 vehicle trips in the PM peak hour, and 386 weekday trips.
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Table 4
Vehicle Trip Generation Summary
Sleep Inn — Mainstay Development

Hotel All Suites Hotel

ITE Code (310) (311)
Size 72 Rooms 72 Rooms
AM Peak Hour Trips 31 24

In 18 13

Out 13 11
PM Peak Hour Trips 28 18

In 14 9

Out 14 9
Weekday Daily Trips 386 255
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SITE TRAFFIC DISTRIBUTION

Traffic distribution for the proposed Sleep Inn — Mainstay Hotel development was distributed
based on the surrounding roadway patterns. The distribution for the hotel generated traffic is

as follows.

Direction of Approach and Departure AM Peak Hour | PM Peak Hour
To/From the WEST on Kipp Road 9% 4%
To/From the EAST on Kipp Road 22% 14%
To/From the SOUTH on Jewett Road 3% 1%
To/From the NORTH on US-127 SB Off-Ramp 15% 26%
To/From the SOUTH on US-127 NB Off-Ramp 13% 11%
To/From the NORTH on Cedar Street 13% 17%
To/From the NORTH on Jefferson Street 9% 13%
To/From the SOUTH on Hull Road 16% 14%

The estimated site generated traffic for the proposed Sleep Inn — Mainstay Hotel
development during the AM and PM peak hours is illustrated in Figure 3.

Adding the project site traffic (Figure 3) to the background traffic (Figure 2) generates the
total anticipated future traffic which is displayed in Figure 4.
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LEVEL OF SERVICE ANALYSIS FOR FUTURE TRAFFIC

The level of service analysis for future traffic is summarized in Table 5. Comparing future
level of service conditions to background level of service conditions determines the impact
that can be expected from the addition of traffic generated from the Sleep Inn — Mainstay
Hotel development.

All background geometrics and traffic control were utilized for the future conditions. The
proposed new driveway was modeled as a single lane with full access entering and exiting. It
is anticipated that all movements will operate at an acceptable level of service (LOS D or
better) except for the following movements;

e During the PM peak hour, the southbound left turn from the US-127 off-ramp onto
eastbound Kipp Road is expected to have a level of service F with a vehicle delay of
164.6 seconds, an increase of 15.9 seconds from background conditions.

A review of the Synchro Simulation model at the intersection of Kipp Road and the
southbound US-127 off-ramp during the PM peak hour shows a significant difference in the
vehicle delay. The simulation model shows a vehicle delay of 17.2 seconds.
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Table 5
Level of Service (LOS) Summary
FutureTraffic

Weekday Weekday
Location Movement AM Peak Hour PM Peak Hour
Avg. Avg.
Delay LOS Delay LOS
Kipp Road and Jewett EB Thru-Right 0.0 Free 0.0 Free
Road WB Left-Right 7.7 A 7.5 A
NB Left-Right 9.7 A 9.2 A
Intersection 2.0 A 1.6 A
Kipp Road and US-127 EB Thru-Right 0.0 Free 0.0 Free
Southbound Off Ramp WB Thru 8.1 A 7.9 A
WB Left 0.0 Free 0.0 Free
SB Left 26.5 D 164.6 E
SB Right 8.8 A 9.5 A
Intersection 11.0 B 775 F
Kipp Road and US-127 EB Left 7.9 A 8.1 A
Northbound Off Ramp EB Thru 0.0 Free 0.0 Free
WB Thru 0.0 Free 0.0 Free
WB Right 0.0 Free 0.0 Free
NB Left 155 C 20.4 C
NB Right 125 B 16.7 C
Intersection 24 A 2.8 A

Note: Delay = Average control delay per vehicle in seconds.
LOS = Level of Service
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Table 5 (continued)
Level of Service (LOS) Summary
Future Traffic

Weekday Weekday
Location Movement AM Peak Hour PM Peak Hour
Avg. Avg.
Delay LOS Delay LOS
Kipp Road and Cedar EB Left-Thru 23.8 C 315 C
Street/Meijer Driveway | EB Right 1.3 A 6.8 A
WB Left-Thru-Right 50.7 D 49.6 D
NB Left 34.3 C 40.2 D
NB Thru-Right 34.6 C 38.3 D
SB Left 30.4 C 23.6 C
SB Thru-Right 23.1 C 48.0 D
Intersection 31.7 C 34.3 C
Kipp Road and Hull EB Left-Thru-Right 12.9 B 11.2 B
Road/Jefferson Street WB Left-Thru-Right 27.4 C 26.9 C
NB Left 385 D 38.6 D
NB Thru-Right 36.7 D 31.2 C
SB Left 345 C 29.0 C
SB Thru-Right 18.5 B 42.0 D
Intersection 22.4 C 26.1 C
Kipp Road and Hotel EB Left-Thru 0.1 A 0.0 Free
Driveway WB Thru-Right 0.0 Free 10.0 A
SB Left-Right 9.8 A 0.1 A
Intersection 0.5 A 0.5 A

Note: Delay = Average control delay per vehicle in seconds.
LOS = Level of Service
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SIGNIFICANT FINDINGS
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INTERSECTION IMPROVEMENT CONSIDERATIONS

Jewett Road and Kipp Road

There are not expected to be any significant changes to the level of service or the vehicle
delay as a result of the proposed new Sleep Inn — Mainstay Hotel development. There are no
recommended improvements for this intersection.

US-127 Southbound Off Ramp and Kipp Road

The vehicle delays experienced at this intersection during the PM peak hour are already
existing. The addition of the future traffic generated by the proposed Sleep Inn — Mainstay
Hotel development are not projected to create any significant changes to the level of service
or the vehicle delay. There are no recommended improvements for this intersection.

US-127 Northbound Off Ramp and Kipp Road

There are not anticipated to be any significant changes to the level of service or the vehicle
delay as a result of the proposed new Sleep Inn — Mainstay Hotel development. There are no
recommended improvements for this intersection.

Cedar Street/Meijer Driveway and Kipp Road

There are not expected to be significant changes to the level of service or the vehicle delay as
a result of the proposed new Sleep Inn — Mainstay Hotel development. There are no
recommended improvements for this intersection. The current traffic signal timing and
phasing is scheduled to be modified in the Spring of 2018; therefore, the new traffic signal
timing and phasing was assumed to be existing for the future Summer of 2019 when the
proposed Sleep Inn — Mainstay Hotel is open and operational.

Hull Road/Jefferson Street and Kipp Road

There are not projected to be significant changes to the level of service or the vehicle delay
as a result of the proposed new Sleep Inn — Mainstay Hotel development. There are no
recommended improvements for this intersection.
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DRIVEWAY ANALYSIS FOR A TURN LANE OR TAPER

The Ingham County Road Department (ICRD) has roadway standards to determine the
necessity of left turn passing flares or right turn lanes/tapers at commercial intersections.
These standards are found in their “Rules, Standards and Procedures for Driveways, Banners
and Parades Upon or Over Ingham County Road Commission Right of Way”. The proposed
new driveway on Kipp Road is on the north side and just east of Jewett Road and will be a
three-way intersection. Using the ICRD standards an analysis was conducted for the new
proposed roadway on Kip Road.

Using the ICRD guidelines for left turn passing lanes, the results show that the project left
turn volume does not meet the guidelines for a left turn passing lane at this intersection.
Using the ICRD guidelines for right turn lanes or tapers, it shows that southbound Sleep Inn
— Mainstay Hotel driveway does not meets the guidelines for a right turn taper at this
intersection.
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RECOMMENDATIONS

The findings of this study show that there are no recommendations to the existing road
system as a result of the construction of the proposed Sleep Inn — Mainstay Hotel.

The traffic signal at the intersection of Cedar Street/Meijer Driveway and Kipp Road will be
retimed during the spring of 2018; therefore, there are no recommendations to modify this
traffic signal for the future development.
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SUPPLEMENTAL INFORMATION




Supplemental Information

Site Plan

Census Data

Vehicle Volume Counts

Timing Plans

ICRD Guidelines for Right-Turn Lanes and Tapers
ICRD Guidelines for Left-Turn Passing Lanes
LOS Computations




Q3INY3ISTY SIHOI™E TV

"0U| ‘slauueld ¢ s1oellyoly adeospue ‘Loz ybBuAdon o

NV 8¢:1 1 810¢/8/€ 8¥e( 10ld

—
LL
LL
I
0p]

JA1VOS

.| ‘ZIdOH
6€0Z} ‘ON 1O3rodd

VIN ‘1H3A

‘A9 d3IXMO3HD

‘A9 d3INOIs3A
810¢ '8 HOYVIN ‘31vd

10-.0G

- d04 S3AILITIOVY4 MAN

NVODIHOIN ‘NOSVYIN AVOY ddiM LS3M

T1310H AVLSNIVIN - NNI d3371S

¢# 41InNs
*d3aNMO

1190-V¥69-L1G :d
ANKEA o VIVHO S0y

Zr88y NVOIHIIN ‘L10H

I71dNOYUO ALINVILIIASOH NOSVIA

STVILINI
SNOISIA3Y

31vd

SINIANNOD

Jourouide|@oyul
9/65-68% (£15) 4
0055-G8¥ (£15) :d

9068Y IIN ‘“ONISNV1
3INO 3LINS
133418 ¥3LNID 608
H3LNID ANV IMVO

*oU] ‘siouueld

? S1I99/UYIIY
adeaspue

‘Bip noA alojoq 11e)
‘MO|9(] SJeUM mouy

NVid LNOAV 4l1IS

HL1HON

TIVLLINGNS TVNI4 IHL NI STINVdINOO
ALTILA HLIM A31VNIGH000 39 OL IOINGIS 01410313 ANV SVO d3S0d0dd 61

100-84€-80-01-61-€€ ¥ ¢00-8/€-80-01-61-€€  YILINNN Al XV.1 T304vd 8l

"AONVNIQHO ONINOZ IHL
40 85 d31dVHO HLIM ATdWOD OL SNOIS A3LNNOW TTVM ANV ONIANVLSITHd 11V - SNOIS L1

70S9NS ATIFAVEO HLIM S3dOTS %2 - 0 WYOT AANVS @dO4TI9 -49
S3dOTS %€ - 0 WVYOTAANYS AQvdg - VAg IdAL TI0S : STOS ONILSIXT 91

'SdVIN VN34 d3d £'¢68 = NOILVATT3 NIV1dAOO1d 'Sl

SANYHS 8LL =(¥) 962 =02/ 26G : SHNHHS
S33YL 02 =0€/26G - STTHL
1471266 = (MO¥ £Z1-SN SST1) 147099 : (INIT ALYIAJOHd HLNOS) 9. ¥344Ng IdVISANY1

S334L 62 = 000°0L / L4S L06'v6C
VIYV A3949N1SIA L4S 000°0L / IFHL L = IdVOSANVYT ALIS
S33HL G VIYV IdVOSANVT LIS /871 =8/611
STIVLS 8 d3d 334dL | ANV VIYHV d3dVOSANVYT L4S 001 = 3dVOSANVYT ONIMEVd
* SININIHINDIY AdVOSANVT ‘€l

STIVLS I344 H3dyvda  (9)
STIVLS .02x0L (EL1)
STIVLS 611 : STIVLS ONIMYVYd A3SOd0Hd TV1OL 2L

¥8 =SNOO0YJAd3d 40 439NNN TV1OL
NOOYA3g d3d TvVLS | - T3L0OH

I ONIMYVYd d3HIND3Y L1

(S390V £2'9) 14S 206'762 : IDNVAHUNLSIA ONIAVYED 40 VIV TVLOL 0l

(S3YOV L€'2) LS /€€'vEE  1TDVdS NIJO 40 VIV 1IN '6

(S3YOV L€Z ) 14S666°00L : VIYVY SNOINYALINI TVLOL '8

(WNINIXYIAL GY) STAFOLS ¥ : LHOIFH ONIdTINg 2

%€0'0 : ADVYIAOD ONIATING 40 ADOVINIOHId 9
148 881€ =V3YV YOO14 ¥3LNID IONITYIANOD

14S8//°0L =V3aYV 40014 13LOH

(S3YOV ZE0 ) LdS996'CL : ONIATING 4O VIHY HOO1d SSOHD 'S

(Sa4OV 66'6) L4dS zZee'sey - (MOY ZZL SN ONIANTOX3A) VIYY LIS VIOl v

d3LIN3O IONTHIANOD ANV 131LOH  © ISN ANV d3ISOdOdd ‘€

1LNVOVA ©3SN ANV ONILSIX3 ¢

~—

1O041SIA TVIOHINWNOD TVHINID ¢-O ‘ONINOZ 103rodd -

‘S410N NV'1d 41IS

NOIS ONIMHVd

ANIT MOvdl3S
ANIT LNJNTISV3

AHVLINVS | SN S || e E—
JDINGIS HILVMN || S | EE——
3did INHO1S
(3) LL1-v6 O3S
40 SAYVANV1S 3H1 HLIM ATdINOD
OL ONILHDITILIS - 370d 1HDIT

AN3O31 NV1d 31IS

JEWETT ROAD

US-127 OFF-RAMP

NHO

-

'SNOILVOI4ID3dS ANV
SAYVANVLS NOSVIN 40 ALID
ONIAHOO0V d31L0NJLSNOD

39 0L dVOd ddIX L1SAM Ol
SNOILYOI4IQON TV ANV ANV
73030 ANV NOILYHI 13DV

—_— e ————— — —

¢g'geg N B 3l
88'G88 MS B 3l

£SE68
gzee# INVS

1gegs N 8 3| X3
97'ce8 S .8 3l X3

Iy'c68| 3y
9gz# NvS| X3

avd 3134DNOD
MDIHL W9 NO S3LVD
ANV 3¥NSOTON
HOIH 9 /M 3SN43Y

NHO

X3
X3
3
X3

—

OrvIL

\

127 SB
RAMP

Us—
OFF —

JOVdS

ONIQVO
GZ X ZL ™

NOIS
d31NNON
TIVM
z
(@]
> Za >
o=«
EF<=
521
mMOvD,qumm
LSy ot
EF&E
<=9
=T
X
[oXe)
x
a
o
<

Zv'y88 N 8 3l 'X3
Zyi#g8 S .8 3l X3
zz'688 3

Ze# NVS X3

1310H

¥3LNIO
FONIHIINOD
i e -

ININISVS
"8 AYVLINVS d3S0d0dd
5\
\ vAg
/ \)\/\/\/\/\/\/\)\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/

f
_
|
| ﬂa
N NOIS H
s 7
| - N\
m /../ 4@ <>m
i NV
_ £ 958>
_ . /../.
| \ |
: /.
! \
! NOILNILIH ._
! NYO1S i
! s 9
7 al
.\. C.—
7 \ n.w‘_
/ N

0£°0L8 M

// NIVIA ¥3LVM
39NLN4
W// OL 1DANNOD v_wmwﬂm
S\ 01 301Au3s o

,mu// HILVYM .9

N

NIVINIH Ol
NOILV13O3IA
ONILSIX3

00088 3,8 3 X3 —
1788 N .8 31 X3 Y
£1788S .83 XA — 3
65988 T — \mmz_._ IN3INISY3 )
NN# NVS X SITHD MOTTIM \
° w %«m 0z L “
== :

—Sov813S
3018 0¢

ANIT LNINISV3
AIAFHD MOTTIM

wl
—\
A
o=

X))
O, '«

/ )

[

— | —
— e C—— e em—

LLLEL  M.LLSLL0S

e —— — — — c—

e — — —— e—

2
o 8'02L \ /A
6¢°/88 IN/.8 3l X3 &. 5 O
6¢°/88 S/ .8 3 X3 qu \
e -] 3
X3
Z - 4
_ — —7 s’ (
£ / - ~ I\.\ = v ,_a -
3
_ NOIS
- - — - T [
—_——™— e —_— ~
S “N\ 2
9 <> & /7 7 _ \_ 0l !
woZ \ / 0g >
>= / o I ' w
<<l 3 61 | 2
NWW \\ o o
55 _ | o _ % a10° 2
xTH \\ > _ Py s
otz A | 4& 3
3.5 3 _ ™ 9 > S
<O L’y Z _ < o -
’ @@ - = N
A& L .mm ﬂ_ A /
o m & —
8 / j) M«_ ‘N
LT ava -
\\ / ! _ | _ T
& _ I | I e
\ 4 \//\ IN3WN3SY3 B m
S N
A y AHYLINYS 03S0dO¥d / _ ? _
‘
: Nl g
- _ NHO NHO _ NHO DI—.W.——H_M—_"DIO NHO y=4 DIO— NHO Iom NH; NHO NHO NHO
IIIII 3ais .0z o
|||||||||||||||| 2F-—— W
® | )

‘avod 3LVAIAd V39 OL S
aNV SNOI1VOI4I03dS ANV
SAYVANVLS NOSVIN 40
ALlID OL d310NHLSNOD

39 Ol SI dvod

'443H O1 43d4013A3d
JHL A9 d3LONHLSNOD
ANV 404 d3dINOdd 39

OL IAIHA INAVA NITUNVAHA

(L0812 33S) "AIA 1ALOH FDIOHD - 6£0LLMSLDIArOYd dV1) 2\:'D

OMA LNOAVT T3LOHIDIOHD\AAVYI\




cUniled States”

Buregu

QuickFacts

Ingham County, Michigan; Mason city, Michigan

QuickFacts provides statistics for all states and counties, and for cities and towns with a population of 5,000 or more.

Table

i Tpis
Population estimates, July 1, 2017, (V2017) 290,186 NA
2 PeOPLE
Population
Population estimates, July 1, 2017, (V2017) 290,186 NA
Population estimates, July 1, 2016, (V2016) 288,051 8,395
Population estimates base, April 1, 2010, (V2017) 280,891 NA
Population estimates base, April 1, 2010, (V2016) 280,891 8,252
Population, percent change - April 1, 2010 (estimates base) to July 1, 2017, 3.3% NA
(V2017) =
Z}Zp;:zt)ion, percent change - April 1, 2010 (estimates base) to July 1, 2016, 2.5% 1.7%
Population, Census, April 1, 2010 280,895 8,252
Age and Sex
Persons under 5 years, percent, July 1, 2016, (V2016) 5.6% X
Persons under 5 years, percent, April 1, 2010 5.7% 5.2%
Persons under 18 years, percent, July 1, 2016, (V2016) 20.0% X
Persons under 18 years, percent, April 1, 2010 20.9% 21.8%
Persons 65 years and over, percent, July 1, 2016, (V2016) 12.6% X
Persons 65 years and over, percent, April 1, 2010 10.5% 13.5%
Female persons, percent, July 1, 2016, (V2016) 51.3% X
Female persons, percent, April 1, 2010 51.4% 49.2%
Race and Hispanic Origin
White alone, percent, July 1, 2016, (V2016) (a) 76.4% X
Black or African American alone, percent, July 1, 2016, (V2016) (a) 12.2% X
American Indian and Alaska Native alone, percent, July 1, 2016, (V2016) 0.6% X
Asian alone, percent, July 1, 2016, (V2016) (a) 6.7% X
Na(ti\)/e Hawaiian and Other Pacific Islander alone, percent, July 1, 2016, (V2016) 01% X
a
Two or More Races, percent, July 1, 2016, (V2016) 4.0% X
Hispanic or Latino, percent, July 1, 2016, (V2016) (b) 7.7%
White alone, not Hispanic or Latino, percent, July 1, 2016, (V2016) 70.3%
Population Characteristics
Veterans, 2012-2016 14,616 591
Foreign born persons, percent, 2012-2016 8.8% 2.4%
Housing
Housing units, July 1, 2016, (V2016) 122,641 X
Housing units, April 1, 2010 121,281 3,574
Owner-occupied housing unit rate, 2012-2016 57.7% 59.7%
Median value of owner-occupied housing units, 2012-2016 $119,100 $115,800
Median selected monthly owner costs -with a mortgage, 2012-2016 $1,225 $1,275
Median selected monthly owner costs -without a mortgage, 2012-2016 $518 $595
Median gross rent, 2012-2016 $809 $875
Building permits, 2016 858 X
Families & Living Arrangements
Households, 2012-2016 111,118 3,279
Persons per household, 2012-2016 2.39 2.35
Living in same house 1 year ago, percent of persons age 1 year+, 2012-2016 75.0% 77.2%
Iz_g?gtj;gfztsother than English spoken at home, percent of persons age 5 years+, 1.7% 3.4%
Education
High school graduate or higher, percent of persons age 25 years+, 2012-2016 92.3% 93.6%


https://www.census.gov/en.html
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Volume Count Report

Transportation Data Management System

Location ID

12020

Type

LINK

Fnct'l Class

Located On

KIPP RD

From Road

JEWETT RD

To Road

TUTTLE RD

Direction

2-WAY

County

Ingham

Community

Vevay Twp

MPO ID

HPMS ID

Agency

Ingham County

Count Status

Accepted

Start Date

Mon 5/16/2005

End Date

Tue 5/17/2005

Start Time

8:00:00 AM

End Time

8:00:00 AM

Direction

Notes

Station

B1

Study

Speed Limit

Description

Sensor Type

Hourly

Time Count
0:00-1:00 11
1:00-2:00 12
2:00-3:00 1
3:00-4:00 6
4:00-5:00 7
5:00-6:00 30
6:00-7:00 85
7:00-8:00 318
8:00-9:00 203
9:00-10:00 166
10:00-11:00 152
11:00-12:00 175
12:00-13:00 202
13:00-14:00 160
14:00-15:00 218
15:00-16:00 260
16:00-17:00 274
17:00-18:00 330
18:00-19:00 232
19:00-20:00 184
20:00-21:00 142
21:00-22:00 102
22:00-23:00 64
23:00-24:00 30
Total 3,364
AM Peak 07:00-083:?2
PM Peak 17:00-18:00

330
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 62 296 82 4 223 74 92 37 13 66 35 64

Future Volume (vph) 62 296 82 4 223 74 92 37 13 66 35 64

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.963 0.960 0.903

Flt Protected 0.991 0.999 0.950 0.950

Satd. Flow (prot) 0 3313 149 0 3216 0 1597 1614 0 1671 1589 0

Flt Permitted 0.991 0.999 0.684 0.722

Satd. Flow (perm) 0 3313 149 0 3216 0 1150 1614 0 1270 1589 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 109 49 14 74

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 082 082 08 08. 08 081 09 09 09 087 087 0.87

Heavy Vehicles (%) 8% 8% 8% 8% 8% 8% 13% 13% 13% 8% 8% 8%

Adj. Flow (vph) 76 361 100 5 275 91 97 39 14 76 40 74

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 437 100 0 371 0 97 53 0 76 114 0

Turn Type Split NA Prot  Split NA Perm NA Perm NA

Protected Phases 4 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 160 160 160 160 16.0 140 140 140 140

Total Split (s) 320 320 320 320 320 260  26.0 260  26.0

Total Split (%) 35.6% 35.6% 35.6% 35.6% 35.6% 28.9% 28.9% 28.9% 28.9%

Yellow Time (s) 45 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15 15

Lost Time Adjust (s) 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 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 329 329 26.0 131 131 131 131

Actuated g/C Ratio 037 037 0.29 015 0.15 015 0.15

vic Ratio 036 0.16 0.39 058 0.21 041 0.39

Control Delay 22.9 4.9 17.2 489 271 403 176

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.9 4.9 17.2 489 271 403 176

LOS c A B D © D B

Approach Delay 19.5 17.2 41.2 26.7

Approach LOS B B D ©

Queue Length 50th (ft) 93 0 42 52 20 40 20

Mason Hotel Study 12/12/2017 Existing AM Pk Hr Synchro 9 Report

TEA, Inc.
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 133 24 57 96 49 74 60
Internal Link Dist (ft) 590 445 196 362
Turn Bay Length (ft) 110 120 130
Base Capacity (vph) 1211 615 963 255 369 282 410
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 036 0.16 0.39 038 0.14 027 0.28
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 2 (2%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road
Yoz R S ¥ os
65 | 323 | 328 | ||
i ‘l' oa (R)
265
Mason Hotel Study 12/12/2017 Existing AM Pk Hr Synchro 9 Report

TEA, Inc.
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 51 259 48 49 204 13 48 78 72 18 40 59

Future Volume (vph) 51 259 48 49 204 13 48 78 72 18 40 59

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.980 0.992 0.928 0.910

Flt Protected 0.993 0.991 0.950 0.950

Satd. Flow (prot) 0 3314 0 0 3348 0 1770 1729 0 1770 1695 0

Flt Permitted 0.993 0.991 0.679 0.486

Satd. Flow (perm) 0 3314 0 0 3348 0 1265 1729 0 905 1695 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 19 6 50 73

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 068 068 068 089 089 08 079 079 079 081 081 081

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

Adj. Flow (vph) 75 381 71 55 229 15 61 99 91 22 49 73

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 527 0 0 299 0 61 190 0 22 122 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 35.0 24.0 130 130 13.0 130

Actuated g/C Ratio 0.39 0.27 014 014 014 014

vic Ratio 0.41 0.33 034 0.65 0.17  0.40

Control Delay 6.3 27.3 380 365 346 189

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.3 27.3 380 365 346 189

LOS A @ D D @ B

Approach Delay 6.3 27.3 36.8 21.3

Approach LOS A © D ©

Queue Length 50th (ft) 41 70 32 76 11 25

Mason Hotel Study 12/12/2017 Existing AM Pk Hr Synchro 9 Report

TEA, Inc.
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 42 105 56 111 28 58
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1299 897 337 497 241 505
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.33 0.18 0.38 009 024
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 19.5 Intersection LOS: B
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
Lo s Vo
30s | 30s | S0s | ||
i ‘l' oa (R)
305 |
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HCM 2010 TWSC

9000: Jewitt Rd & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 107 2 14 53 1 36
Future Vol, veh/h 107 2 14 53 1 36
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 68 68 60 60 66 66
Heavy Vehicles, % 3 3 12 12 10 10
Mvmt Flow 157 3 23 88 2 55
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 160 0 294 159
Stage 1 - - - - 159 -
Stage 2 - - - 135 -
Critical Hdwy - - 422 6.5 6.3
Critical Hdwy Stg 1 - 55 -
Critical Hdwy Stg 2 - - 55 -
Follow-up Hdwy - - 2.308 359 3.39
Pot Cap-1 Maneuver - - 1360 680 866
Stage 1 - - - 851 -
Stage 2 872
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1360 668 866
Mov Cap-2 Maneuver - - 668 -
Stage 1 851
Stage 2 856

Approach EB WB NB

HCM Control Delay, s 0 1.6 9.5

HCM LOS A

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 859 1360

HCM Lane V/C Ratio 0.065 - 0.017 -

HCM Control Delay (s) 9.5 7.7 0

HCM Lane LOS A A A

HCM 95th 9%tile Q(veh) 0.2 0.1 -
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HCM 2010 TWSC

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 10.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations y % % 'l
Traffic Vol, veh/h 0 114 6 119 0 0 0 0 167 0 12
Future Vol, veh/h 0 114 6 119 0 0 0 0 167 0 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 150 - - 105 - 0
Veh in Median Storage, # - 0 - - - 0 -
Grade, % - 0 - - - - 0 - - 0 -
Peak Hour Factor 7% 75 75 67 67 92 92 92 76 76 76
Heavy Vehicles, % 4 4 4 10 10 2 2 2 9 9 9
Mvmt Flow 0 152 8 178 0 0 0 0 220 0 16
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al - 0 0 160 0 577 66
Stage 1 - - - - - 421 -
Stage 2 - - - - 156 -
Critical Hdwy - - - 42 6.49 6.29
Critical Hdwy Stg 1 - - - 5.49 -
Critical Hdwy Stg 2 - - - 5.49 - -
Follow-up Hdwy - - - 229 - 3.581 - 3.381
Pot Cap-1 Maneuver 0 - - 1372 0 467 0 979
Stage 1 0 - - - 0 647 0 -
Stage 2 0 0 856 0
Platoon blocked, % - -

Mov Cap-1 Maneuver - - - 1372 406 0 979
Mov Cap-2 Maneuver - - - 406 0 -
Stage 1 563 0
Stage 2 856 0

Approach EB WB SB

HCM Control Delay, s 0 5.9 22.8

HCM LOS C

Minor Lane/Major Mvmt EBT EBR WBL WBT SBLn1SBLn2

Capacity (veh/h) - - 1372 406 979

HCM Lane V/C Ratio - 0.129 - 0.541 0.016

HCM Control Delay (s) - - 8 238 87

HCM Lane LOS - - A C A

HCM 95th 9%tile Q(veh) - - 04 3.1 0

Mason Hotel Study 12/12/2017 Existing AM Pk Hr Synchro 9 Report

TEA, Inc.

Page 2



HCM 2010 TWSC

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 F N 'l
Traffic Vol, veh/h 44 258 0 0 170 308 7 0 149 0 0 0
Future Vol, veh/h 44 258 0 0 170 308 7 0 149 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - - 0 150 - 0 -
Veh in Median Storage, # - 0 0 - - 0 - -
Grade, % - 0 - 0 - - 0 - - 0 -
Peak Hour Factor 3 73 73 72 72 72 78 /8 718 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4 6 6 6 2 2 2
Mvmt Flow 60 353 0 0 236 428 9 0 191 0 0 0
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 236 0 - - 0 710 353

Stage 1 - - 474 -

Stage 2 - 236 -
Critical Hdwy 4.14 6.46 6.26
Critical Hdwy Stg 1 5.46 -
Critical Hdwy Stg 2 5.46 - -
Follow-up Hdwy 2.236 - - 3.554 - 3.354
Pot Cap-1 Maneuver 1319 - 0 0 - 3% 0 682

Stage 1 - - 0 0 618 0 -

Stage 2 - - 0 0 794 0
Platoon blocked, % -
Mov Cap-1 Maneuver 1319 376 0 682
Mov Cap-2 Maneuver 376 0 -

Stage 1 590 0

Stage 2 794 0
Approach EB WB NB
HCM Control Delay,s 1.1 0 12.4
HCM LOS B
Minor Lane/Major Mvmt NBLnINBLn2 EBL EBT WBT WBR
Capacity (veh/h) 376 682 1319 -
HCM Lane V/C Ratio 0.024 0.28 0.046
HCM Control Delay (s) 148 123 7.9
HCM Lane LOS B B A
HCM 95th 9%tile Q(veh) 01 11 01
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 99 265 271 6 206 62 130 121 21 81 124 92

Future Volume (vph) 99 265 271 6 206 62 130 121 21 81 124 92

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.966 0.977 0.936

Flt Protected 0.987 0.999 0.950 0.950

Satd. Flow (prot) 0 3426 1553 0 3287 0 1770 1820 0 1752 1727 0

Flt Permitted 0.987 0.999 0.400 0.636

Satd. Flow (perm) 0 3426 1553 0 3287 0 745 1820 0 1173 1727 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 285 42 9 38

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 095 095 09 08 088 08 093 093 093 083 083 083

Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%

Adj. Flow (vph) 104 279 285 7 234 70 140 130 23 98 149 111

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 285 0 311 0 140 153 0 98 260 0

Turn Type Split NA Prot  Split NA Perm NA Perm NA

Protected Phases 4 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 160 160 160 160 16.0 140 140 140 140

Total Split (s) 320 320 320 320 320 260  26.0 260  26.0

Total Split (%) 35.6% 35.6% 35.6% 35.6% 35.6% 28.9% 28.9% 28.9% 28.9%

Yellow Time (s) 45 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15 15

Lost Time Adjust (s) 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 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 2716 276 26.0 184 184 184 184

Actuated g/C Ratio 031 031 0.29 020 0.20 020 0.20

vic Ratio 036 042 0.32 092 040 041 0.68

Control Delay 26.2 5.3 17.8 924 320 36.1 374

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 26.2 5.3 17.8 924 320 36.1 374

LOS c A B F © D D

Approach Delay 17.3 17.8 60.9 37.0

Approach LOS B B E D

Queue Length 50th (ft) 91 0 40 77 70 48 114
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 132 57 58 #184 126 87 175
Internal Link Dist (ft) 590 445 196 362
Turn Bay Length (ft) 110 120 130
Base Capacity (vph) 1051 674 979 165 411 260 413
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 036 042 0.32 085  0.37 038 0.63
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 2 (2%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 29.6 Intersection LOS: C
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road
I TEE (R "g’m ?@B
6= | 32= | 32= | ||
i ‘l' oa (R)
265 |
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 77 235 51 54 169 17 45 102 86 15 154 58

Future Volume (vph) 77 235 51 54 169 17 45 102 86 15 154 58

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.979 0.990 0.931 0.959

Flt Protected 0.989 0.989 0.950 0.950

Satd. Flow (prot) 0 3361 0 0 3399 0 1787 1751 0 1805 1822 0

Flt Permitted 0.989 0.989 0.394 0.489

Satd. Flow (perm) 0 3361 0 0 3399 0 741 1751 0 929 1822 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 8 46 20

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 091 091 091 083 083 08 09 09 09 08 08 085

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 1% 1% 1% 0% 0% 0%

Adj. Flow (vph) 85 258 56 65 204 20 50 113 96 18 181 68

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 399 0 0 289 0 50 209 0 18 249 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 31.4 24.0 16.6  16.6 16.6  16.6

Actuated g/C Ratio 0.35 0.27 0.18 0.18 0.18 0.18

vic Ratio 0.34 0.32 036 0.58 011 071

Control Delay 6.4 26.8 381 316 293 420

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.4 26.8 381 316 293 420

LOS A @ D @ © D

Approach Delay 6.4 26.8 329 41.2

Approach LOS A © © D

Queue Length 50th (ft) 36 67 25 84 9 123
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 52 93 56 142 24 173
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1184 912 197 500 247 500
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.32 025 042 0.07 050
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
Lo s Vo
30s | 30s | S0s | ||
i ‘l' oa (R)
305 |
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HCM 2010 TWSC

9000: Jewitt Rd & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 1.7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 71 0 28 156 1 22
Future Vol, veh/h 71 0 28 156 1 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 77 77 9 90 60 60
Heavy Vehicles, % 4 4 2 2 12 12
Mvmt Flow 92 0 31 173 2 37
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 92 0 328 92
Stage 1 - - 92 -
Stage 2 - - 236 -
Critical Hdwy - - 412 6.52 6.32
Critical Hdwy Stg 1 - 5.52 -
Critical Hdwy Stg 2 - 5.52 -
Follow-up Hdwy - - 2.218 - 3.608 3.408
Pot Cap-1 Maneuver - - 1503 - 646 939
Stage 1 - - - 907 -
Stage 2 780
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1503 631 939
Mov Cap-2 Maneuver - - 631 -
Stage 1 907
Stage 2 762

Approach EB WB NB

HCM Control Delay, s 0 1.1 9.1

HCM LOS A

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 919 1503

HCM Lane V/C Ratio 0.042 - - 0.021 -

HCM Control Delay (s) 9.1 7.4 0

HCM Lane LOS A A A

HCM 95th 9%tile Q(veh) 0.1 0.1 -

Mason Hotel Study 12/12/2017 Existing PM Pk Hr Synchro 9 Report

TEA, Inc.

Page 1



HCM 2010 TWSC

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 67.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations y L I % 'l
Traffic Vol, veh/h 0 115 9 147 144 0 0 0 0 379 0 57
Future Vol, veh/h 0 115 9 147 144 0 0 0 0 379 0 57
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 150 - - - - - 105 - 0
Veh in Median Storage, # - 0 - - 0 - - - - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 8 84 92 92 92 92 92 92 79 79 719
Heavy Vehicles, % 3 3 3 4 4 4 2 2 2 2 2 2
Mvmt Flow 0 137 11 160 157 0 0 0 0 480 0 72
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al - 0 0 148 0 0 618 - 157
Stage 1 - - - - - - 476 - -
Stage 2 - - - - - - 142 - -
Critical Hdwy - - - 414 - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - 5.42 - -
Follow-up Hdwy - - - 2.236 - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - - 1421 - 0 ~ 453 0 889
Stage 1 0 - - - - 0 625 0 -
Stage 2 0 - - - - 0 885 0
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1421 - - ~ 402 0 889
Mov Cap-2 Maneuver - - - - - ~ 402 0 -
Stage 1 - - - - - - 555 0
Stage 2 - - - - - - 885 0

Approach EB WB SB
HCM Control Delay, s 0 4 122.3
HCM LOS F
Minor Lane/Major Mvmt EBT EBR WBL WBT SBLn1SBLn2
Capacity (veh/h) - - 1421 - 402 889
HCM Lane V/C Ratio - - 0112 - 1.193 0.081
HCM Control Delay (s) - - 79 - 1393 94
HCM Lane LOS - - A - F A
HCM 95th %tile Q(veh) - - 04 - 191 03
Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 F N 'l
Traffic Vol, veh/h 29 472 0 0 281 208 17 0 1711 0 0 0
Future Vol, veh/h 29 472 0 0 281 208 17 0 1N 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - - 0 150 - 0 -
Veh in Median Storage, # - 0 0 - - 0 - -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 8 82 8 8 8 8 92 92 92
Heavy Vehicles, % 1 1 1 3 3 3 4 4 4 2 2 2
Mvmt Flow 35 569 0 0 343 254 20 0 199 0 0 0
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 343 0 - - 0 982 569

Stage 1 - - 639 -

Stage 2 - 343 -
Critical Hdwy 4.11 6.44 6.24
Critical Hdwy Stg 1 5.44 -
Critical Hdwy Stg 2 5.44 - -
Follow-up Hdwy 2.209 - - 3.536 - 3.336
Pot Cap-1 Maneuver 1222 - 0 0 - 274 0 518

Stage 1 - - 0 0 522 0 -

Stage 2 - - 0 0 714 0
Platoon blocked, % -
Mov Cap-1 Maneuver 1222 266 0 518
Mov Cap-2 Maneuver 266 0 -

Stage 1 507 0

Stage 2 714 0
Approach EB WB NB
HCM Control Delay,s 0.5 0 16.5
HCM LOS C
Minor Lane/Major Mvmt NBLnINBLn2 EBL EBT WBT WBR
Capacity (veh/h) 266 518 1222 -
HCM Lane V/C Ratio 0.074 0.384 0.029
HCM Control Delay (s) 196 16.2 8
HCM Lane LOS C C A
HCM 95th %tile Q(veh) 02 18 01
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 62 296 82 4 223 74 92 37 13 66 35 64

Future Volume (vph) 62 296 82 4 223 74 92 37 13 66 35 64

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.963 0.960 0.903

Flt Protected 0.991 0.999 0.950 0.950

Satd. Flow (prot) 0 3313 149 0 3216 0 1597 1614 0 1671 1589 0

Flt Permitted 0.991 0.999 0.684 0.722

Satd. Flow (perm) 0 3313 149 0 3216 0 1150 1614 0 1270 1589 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 164 46 14 74

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 082 082 08 08. 08 081 09 09 09 087 087 0.87

Heavy Vehicles (%) 8% 8% 8% 8% 8% 8% 13% 13% 13% 8% 8% 8%

Adj. Flow (vph) 76 361 100 5 275 91 97 39 14 76 40 74

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 437 100 0 371 0 97 53 0 76 114 0

Turn Type Split NA Prot  Split NA pm+pt NA pm+pt NA

Protected Phases 4 4 4 8 8 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 5.0 8.0 5.0 8.0

Minimum Split (s) 160 160 160 160 16.0 95 140 95 140

Total Split (s) 250 250 250 280 280 13.0 240 13.0 240

Total Split (%) 27.8% 27.8% 27.8% 31.1% 31.1% 14.4% 26.7% 14.4% 26.7%

Yellow Time (s) 45 45 45 45 45 35 45 35 45

All-Red Time (s) 15 15 15 15 15 1.0 15 1.0 15

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

Total Lost Time (s) 6.0 6.0 6.0 45 6.0 45 6.0

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

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

Act Effct Green (s) 324 324 22.0 16.0 8.7 17.2 9.3

Actuated g/C Ratio 036 0.36 0.24 0.18 0.10 019 0.10

vic Ratio 037 0.16 0.45 042 031 028 0.50

Control Delay 23.6 13 50.3 343 346 304 234

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.6 13 50.3 343 346 304 234

LOS c A D © © © ©

Approach Delay 19.4 50.3 344 26.2

Approach LOS B D © ©

Queue Length 50th (ft) 96 0 107 46 21 36 22
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 134 1 138 82 55 65 65
Internal Link Dist (ft) 590 445 196 362
Turn Bay Length (ft) 110 120 130
Base Capacity (vph) 1191 642 820 281 334 310 377
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 037 0.16 0.45 035 0.16 025 0.30
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 78 (87%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 31.4 Intersection LOS: C
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road
Yoz R N, & ¥ s
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 51 259 48 49 204 13 48 78 72 18 40 59

Future Volume (vph) 51 259 48 49 204 13 48 78 72 18 40 59

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.980 0.992 0.928 0.910

Flt Protected 0.993 0.991 0.950 0.950

Satd. Flow (prot) 0 3314 0 0 3348 0 1770 1729 0 1770 1695 0

Flt Permitted 0.993 0.991 0.679 0.486

Satd. Flow (perm) 0 3314 0 0 3348 0 1265 1729 0 905 1695 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 19 6 50 73

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 068 068 068 089 089 08 079 079 079 081 081 081

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

Adj. Flow (vph) 75 381 71 55 229 15 61 99 91 22 49 73

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 527 0 0 299 0 61 190 0 22 122 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 35.0 24.0 130 130 13.0 130

Actuated g/C Ratio 0.39 0.27 014 014 014 014

vic Ratio 0.41 0.33 034 0.65 0.17  0.40

Control Delay 12.9 27.3 380 365 346 189

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.9 27.3 380 365 346 189

LOS B @ D D @ B

Approach Delay 12.9 27.3 36.8 21.3

Approach LOS B © D ©

Queue Length 50th (ft) 133 70 32 76 11 25
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Lanes, Volumes, Timings
1002: Hull Rd/Jefferson St & Kipp Road

04/13/2018

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 105 105 56 111 28 58
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1299 897 337 497 241 505
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.33 0.18 0.38 009 024
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
I TEE (R 'AE’H ?EB
305 | 305 | 305 | ||
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HCM Unsignalized Intersection Capacity Analysis

9000: Jewitt Rd & Kipp Road 03/22/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Traffic Volume (veh/h) 107 2 14 53 1 36

Future Volume (Veh/h) 107 2 14 53 1 36

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 068 068 060 060 066 0.66

Hourly flow rate (vph) 157 3 23 88 2 55

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 160 292 158

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 160 292 158

tC, single (s) 4.2 6.5 6.3

tC, 2 stage (S)

tF (s) 2.3 3.6 34

p0 queue free % 98 100 94

cM capacity (veh/h) 1372 666 861

Direction, Lane # EB1 WB1 NB1

Volume Total 160 111 57

Volume Left 0 23 2

Volume Right 3 0 55

cSH 1700 1372 853

Volume to Capacity 0.09 002 007

Queue Length 95th (ft) 0 1 5

Control Delay (s) 0.0 1.7 9.5

Lane LOS A A

Approach Delay (s) 0.0 1.7 9.5

Approach LOS A

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 20.2% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road 03/22/2018
A ey v ANt 2 M4

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

Lane Configurations Ts b 4 % ul

Traffic Volume (veh/h) 0 114 6 119 44 0 0 0 0 167 0 12

Future Volume (Veh/h) 0 114 6 119 44 0 0 0 0 167 0 12

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 075 075 075 067 067 067 092 092 092 076 076 0.76

Hourly flow rate (vph) 0 152 8 178 66 0 0 0 0 220 0 16

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 160 594 578 156 578 582 66

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 160 594 578 156 578 582 66

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.2 6.6 6.3

tC, 2 stage (S)

tF (s) 2.2 2.3 35 4.0 33 3.6 4.1 34

p0 queue free % 100 87 100 100 100 41 100 98

cM capacity (veh/h) 1523 1372 369 371 890 375 361 979

Direction, Lane # EB1 WB1 WB2 SB1 SB2

Volume Total 160 178 66 220 16

Volume Left 0 178 0 220 0

Volume Right 8 0 0 0 16

cSH 1700 1372 1700 375 979

Volume to Capacity 009 013 004 059 0.2

Queue Length 95th (ft) 0 11 0 90 1

Control Delay (s) 0.0 8.0 00 273 8.7

Lane LOS A D A

Approach Delay (s) 0.0 5.8 26.1

Approach LOS D

Intersection Summary

Average Delay 11.8

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 03/22/2018
A ey v ANt 2 M4

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

Lane Configurations % 4 4 ul % ul

Traffic Volume (veh/h) 44 258 0 0 170 308 7 0 149 0 0 0

Future Volume (Veh/h) 44 258 0 0 170 308 7 0 149 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 073 073 073 073 073 073 078 078 078 092 092 092

Hourly flow rate (vph) 60 353 0 0 233 422 9 0 191 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 670

pX, platoon unblocked

vC, conflicting volume 655 353 706 1128 353 897 706 233

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 655 353 706 1128 353 897 706 233

tC, single (s) 4.1 4.1 7.2 6.6 6.3 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 3.6 4.1 34 35 4.0 33

p0 queue free % 93 100 97 100 72 100 100 100

cM capacity (veh/h) 923 1195 328 188 682 178 337 806

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2

Volume Total 60 353 233 422 9 191

Volume Left 60 0 0 0 9 0

Volume Right 0 0 0 422 0 191

cSH 923 1700 1700 1700 328 682

Volume to Capacity 007 021 014 025 003 028

Queue Length 95th (ft) 5 0 0 0 2 29

Control Delay (s) 9.2 0.0 0.0 00 163 123

Lane LOS A C B

Approach Delay (s) 1.3 0.0 12.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 99 265 271 6 206 62 130 121 21 81 124 92

Future Volume (vph) 99 265 271 6 206 62 130 121 21 81 124 92

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.966 0.977 0.936

Flt Protected 0.987 0.999 0.950 0.950

Satd. Flow (prot) 0 3426 1553 0 3287 0 1770 1820 0 1752 1727 0

Flt Permitted 0.987 0.999 0.321 0.616

Satd. Flow (perm) 0 3426 1553 0 3287 0 598 1820 0 1136 1727 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 285 35 10 42

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 095 095 09 08 088 08 093 093 093 083 083 083

Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%

Adj. Flow (vph) 104 279 285 7 234 70 140 130 23 98 149 111

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 383 285 0 311 0 140 153 0 98 260 0

Turn Type Split NA Prot  Split NA pm+pt NA pm+pt NA

Protected Phases 4 4 4 8 8 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 5.0 8.0 5.0 8.0

Minimum Split (s) 160 160 160 160 16.0 95 140 95 140

Total Split (s) 260 260 260 200 200 120 320 120 320

Total Split (%) 289% 28.9% 28.9% 22.2% 22.2% 13.3% 35.6% 13.3% 35.6%

Yellow Time (s) 45 45 45 45 45 35 45 35 45

All-Red Time (s) 15 15 15 15 15 1.0 15 1.0 15

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

Total Lost Time (s) 6.0 6.0 6.0 45 6.0 45 6.0

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

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

Act Effct Green (s) 302 302 14.0 217 149 282 169

Actuated g/C Ratio 034 034 0.16 024 017 031 019

vic Ratio 0.33 0.40 0.58 062 049 023 0.73

Control Delay 24.8 5.4 26.8 403  38.1 222 400

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 24.8 5.4 26.8 403  38.1 222 400

LOS c A © D D © D

Approach Delay 16.5 26.8 39.1 35.1

Approach LOS B © D D

Queue Length 50th (ft) 84 0 42 58 77 40 118
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 141 61 63 89 131 60 163
Internal Link Dist (ft) 590 445 196 362
Turn Bay Length (ft) 110 120 130
Base Capacity (vph) 1150 710 540 249 532 434 528
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 033 040 0.58 056  0.29 023 049
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road
Yoz R T S ¥ s
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 77 235 51 54 169 17 45 102 86 15 154 58

Future Volume (vph) 77 235 51 54 169 17 45 102 86 15 154 58

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.979 0.990 0.931 0.959

Flt Protected 0.989 0.989 0.950 0.950

Satd. Flow (prot) 0 3361 0 0 3399 0 1787 1751 0 1805 1822 0

Flt Permitted 0.989 0.989 0.394 0.489

Satd. Flow (perm) 0 3361 0 0 3399 0 741 1751 0 929 1822 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 8 46 20

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 091 091 091 083 083 08 09 09 09 08 08 085

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 1% 1% 1% 0% 0% 0%

Adj. Flow (vph) 85 258 56 65 204 20 50 113 96 18 181 68

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 399 0 0 289 0 50 209 0 18 249 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 31.4 24.0 16.6  16.6 16.6  16.6

Actuated g/C Ratio 0.35 0.27 0.18 0.18 0.18 0.18

vic Ratio 0.34 0.32 036 0.58 011 071

Control Delay 11.3 26.8 381 316 293 420

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.3 26.8 381 316 293 420

LOS B @ D @ © D

Approach Delay 11.3 26.8 329 41.2

Approach LOS B © © D

Queue Length 50th (ft) 43 67 25 84 9 123
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 72 93 56 142 24 173
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1184 912 197 500 247 500
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.32 025 042 0.07 050
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 26.2 Intersection LOS: C
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
Lo s Vo
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HCM Unsignalized Intersection Capacity Analysis

9000: Jewitt Rd & Kipp Road 04/09/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Traffic Volume (veh/h) 71 0 28 156 1 22

Future Volume (Veh/h) 71 0 28 156 1 22

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 077 077 09 09 060 0.60

Hourly flow rate (vph) 92 0 31 173 2 37

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 92 327 92

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 92 327 92

tC, single (s) 4.1 6.5 6.3

tC, 2 stage (S)

tF (s) 2.2 3.6 34

p0 queue free % 98 100 96

cM capacity (veh/h) 1509 636 941

Direction, Lane # EB1 WB1 NB1

Volume Total 92 204 39

Volume Left 0 31 2

Volume Right 0 0 37

cSH 1700 1509 919

Volume to Capacity 0.05 002 004

Queue Length 95th (ft) 0 2 3

Control Delay (s) 0.0 13 9.1

Lane LOS A A

Approach Delay (s) 0.0 1.3 9.1

Approach LOS A

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 26.4% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road 04/09/2018
A ey v ANt 2 M4

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

Lane Configurations Ts b 4 % ul

Traffic Volume (veh/h) 0 115 9 147 144 0 0 0 0 379 0 57

Future Volume (Veh/h) 0 115 9 147 144 0 0 0 0 379 0 57

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 084 084 084 092 092 092 092 092 092 079 079 079

Hourly flow rate (vph) 0 137 11 160 157 0 0 0 0 480 0 72

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 157 148 692 620 142 620 625 157

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 157 148 692 620 142 620 625 157

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 100 89 100 100 100 0 100 92

cM capacity (veh/h) 1417 1421 301 359 905 366 356 889

Direction, Lane # EB1 WB1 WB2 SB1 SB2

Volume Total 148 160 157 480 72

Volume Left 0 160 0 480 0

Volume Right 11 0 0 0 72

cSH 1700 1421 1700 366 889

Volume to Capacity 009 011 009 131 0.08

Queue Length 95th (ft) 0 9 0 558 7

Control Delay (s) 0.0 7.9 0.0 1883 9.4

Lane LOS A F A

Approach Delay (s) 0.0 4.0 165.0

Approach LOS F

Intersection Summary

Average Delay 90.8

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 04/09/2018
A ey v ANt 2 M4

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

Lane Configurations % 4 4 ul % ul

Traffic Volume (veh/h) 29 472 0 0 281 208 17 0 171 0 0 0

Future Volume (Veh/h) 29 472 0 0 281 208 17 0 171 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 083 083 083 08 08 08 08 08 08 092 092 092

Hourly flow rate (vph) 35 569 0 0 343 254 20 0 199 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 670

pX, platoon unblocked 0.95 0.95 0.9 095 095 09

vC, conflicting volume 597 569 982 1236 569 1181 982 343

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 546 569 953 1221 569 1163 953 278

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 96 100 91 100 62 100 100 100

cM capacity (veh/h) 973 998 218 163 518 97 236 720

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2

Volume Total 35 569 343 254 20 199

Volume Left 35 0 0 0 20 0

Volume Right 0 0 0 254 0 199

cSH 973 1700 1700 1700 218 518

Volume to Capacity 004 033 020 015 009 038

Queue Length 95th (ft) 3 0 0 0 7 45

Control Delay (s) 8.8 0.0 0.0 00 232 16.2

Lane LOS A C C

Approach Delay (s) 0.5 0.0 16.9

Approach LOS ©

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 62 296 82 4 223 74 92 37 13 66 35 64

Future Volume (vph) 62 296 82 4 223 74 92 37 13 66 35 64

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.963 0.960 0.903

Flt Protected 0.991 0.999 0.950 0.950

Satd. Flow (prot) 0 3313 149 0 3216 0 1597 1614 0 1671 1589 0

Flt Permitted 0.991 0.999 0.683 0.722

Satd. Flow (perm) 0 3313 149 0 3216 0 1148 1614 0 1270 1589 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 164 46 14 74

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 082 082 08 08. 08 081 09 09 09 087 087 0.87

Growth Factor 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101%

Heavy Vehicles (%) 8% 8% 8% 8% 8% 8% 13%  13%  13% 8% 8% 8%

Adj. Flow (vph) 76 365 101 5 278 92 98 39 14 77 41 74

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 441 101 0 375 0 98 53 0 77 115 0

Turn Type Split NA Prot  Split NA pm+pt NA pm+pt NA

Protected Phases 4 4 4 8 8 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 5.0 8.0 5.0 8.0

Minimum Split (s) 160 160 160 160 16.0 95 140 95 140

Total Split (s) 250 250 250 280 280 13.0 240 13.0 240

Total Split (%) 27.8% 278% 27.8% 31.1% 31.1% 14.4% 26.7% 14.4% 26.7%

Yellow Time (s) 45 45 45 45 45 35 45 35 45

All-Red Time (s) 15 15 15 15 15 1.0 15 1.0 15

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

Total Lost Time (s) 6.0 6.0 6.0 45 6.0 45 6.0

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

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

Act Effct Green (s) 323 323 22.0 16.1 8.7 17.3 9.4

Actuated g/C Ratio 036 0.36 0.24 0.18 0.10 019 0.0

v/c Ratio 037 0.6 0.46 042 031 028 0.0

Control Delay 23.7 13 50.5 343 346 304 236

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.7 13 50.5 343 346 304 236

LOS C A D C C C C

Approach Delay 19.5 50.5 34.4 26.3

Approach LOS B D C C
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 97 0 108 47 21 36 22
Queue Length 95th (ft) 136 2 140 83 55 65 66
Internal Link Dist (ft) 590 445 196 362
Turn Bay Length (ft) 110 120 130
Base Capacity (vph) 1189 642 820 281 334 310 377
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 037 0.16 0.46 035 0.16 025 031
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 78 (87%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road
Yoz R N, & ¥ s
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 51 259 48 49 204 13 48 78 72 18 40 59

Future Volume (vph) 51 259 48 49 204 13 48 78 72 18 40 59

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.980 0.993 0.928 0.910

Flt Protected 0.993 0.991 0.950 0.950

Satd. Flow (prot) 0 3314 0 0 3351 0 1770 1729 0 1770 1695 0

Flt Permitted 0.993 0.991 0.677 0.482

Satd. Flow (perm) 0 3314 0 0 3351 0 1261 1729 0 898 1695 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 19 6 50 74

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 068 068 068 089 089 08 079 079 079 081 081 081

Growth Factor 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101%

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

Adj. Flow (vph) 76 385 71 56 232 15 61 100 92 22 50 74

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 532 0 0 303 0 61 192 0 22 124 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

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

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max  Max Max  Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 34.9 24.0 131 131 131 131

Actuated g/C Ratio 0.39 0.27 015 0.15 015 0.15

v/c Ratio 0.41 0.34 033 0.65 0.17  0.40

Control Delay 12.9 27.3 379 367 345 189

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.9 27.3 379 367 345 189

LOS B C D D C B

Approach Delay 12.9 27.3 37.0 21.2

Approach LOS B C D C
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Lanes, Volumes, Timings
1002: Hull Rd/Jefferson St & Kipp Road

04/13/2018

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 134 71 32 77 11 26
Queue Length 95th (ft) 105 106 56 113 28 58
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1296 898 336 497 239 506
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.34 0.18 0.39 009 0.25
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 48.7% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
I TEE (R 'AE’H ?EB
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HCM 2010 TWSC

9000: Jewitt Rd & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 107 2 14 53 1 36
Future Vol, veh/h 107 2 14 53 1 36
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 68 68 60 60 66 66
Heavy Vehicles, % 3 3 12 12 10 10
Mvmt Flow 159 3 24 89 2 55
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 162 0 296 160
Stage 1 - - - - 160 -
Stage 2 - - - 136 -
Critical Hdwy - - 422 6.5 6.3
Critical Hdwy Stg 1 - 55 -
Critical Hdwy Stg 2 - - 55 -
Follow-up Hdwy - - 2.308 359 3.39
Pot Cap-1 Maneuver - - 1358 679 865
Stage 1 - - - 850 -
Stage 2 871
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1358 666 865
Mov Cap-2 Maneuver - - 666 -
Stage 1 850
Stage 2 854

Approach EB WB NB

HCM Control Delay, s 0 1.6 9.5

HCM LOS A

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 858 1358

HCM Lane V/C Ratio 0.066 - 0.017 -

HCM Control Delay (s) 9.5 7.7 0

HCM Lane LOS A A A

HCM 95th 9%tile Q(veh) 0.2 0.1 -
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HCM 2010 TWSC

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road

Intersection
Int Delay, siveh 10.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations y L I % 'l
Traffic Vol, veh/h 0 114 6 119 44 0 0 0 0 167 0 12
Future Vol, veh/h 0 114 6 119 44 0 0 0 0 167 0 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - - None - - None - - None
Storage Length - - 150 - - - 105 - 0
Veh in Median Storage, # - 0 - 0 - - - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 7% 75 75 67 67 67 92 92 92 76 76 76
Heavy Vehicles, % 4 4 4 10 10 10 2 2 2 9 9 9
Mvmt Flow 0 154 8 179 66 0 0 0 0 222 0 16
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al - 0 0 162 0 0 583 66
Stage 1 - - - - 425 -
Stage 2 - 158 -
Critical Hdwy 4.2 6.49 6.29
Critical Hdwy Stg 1 - 5.49 -
Critical Hdwy Stg 2 - 5.49 - -
Follow-up Hdwy 2.29 - 3.581 - 3.381
Pot Cap-1 Maneuver 0 - 1370 0 463 0 979
Stage 1 0 - - 0 645 0 -
Stage 2 0 0 854 0
Platoon blocked, % -

Mov Cap-1 Maneuver - 1370 403 0 979
Mov Cap-2 Maneuver - 403 0 -
Stage 1 561 0
Stage 2 854 0

Approach EB WB SB
HCM Control Delay, s 0 5.9 23.3
HCM LOS C

Minor Lane/Major Mvmt EBT EBR WBL WBT SBLn1SBLn2
Capacity (veh/h) - 1370 403 979
HCM Lane V/C Ratio - 0131 - 0.551 0.016
HCM Control Delay (s) - - 8 243 8.7
HCM Lane LOS - - A C A
HCM 95th %tile Q(veh) 0.5 32 01
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HCM 2010 TWSC

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 F N 'l
Traffic Vol, veh/h 44 258 0 0 170 308 7 0 149 0 0 0
Future Vol, veh/h 44 258 0 0 170 308 7 0 149 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - - - 0 150 - 0 -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 3 73 73 72 72 72 78 /8 718 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4 6 6 6 2 2 2
Mvmt Flow 61 357 0 0 238 432 9 0 193 0 0 0
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 238 0 - - 0 717 - 357

Stage 1 - - - - - - 479 - -

Stage 2 - - - - - - 238 - -
Critical Hdwy 4.14 - - - - - 6.46 - 6.26
Critical Hdwy Stg 1 - - - - - - 546 - -
Critical Hdwy Stg 2 - - - - - - 546 - -
Follow-up Hdwy 2.236 - - - - - 3.554 - 3.354
Pot Cap-1 Maneuver 1317 - 0 0 - - 390 0 678

Stage 1 - - 0 0 - - 615 0 -

Stage 2 - - 0 0 - - 7192 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1317 - - - - - 372 0 678
Mov Cap-2 Maneuver - - - - - - 372 0 -

Stage 1 - - - - - - 587 0

Stage 2 - - - - - - 7192 0
Approach EB WB NB
HCM Control Delay,s 1.1 0 12.5
HCM LOS B
Minor Lane/Major Mvmt NBLnINBLn2 EBL EBT WBT WBR
Capacity (veh/h) 372 678 1317 - - -
HCM Lane V/C Ratio 0.024 0.285 0.046
HCM Control Delay (s) 149 124 7.9
HCM Lane LOS B B A
HCM 95th 9%tile Q(veh) 01 12 01
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 99 265 271 6 206 62 130 121 21 81 124 92

Future Volume (vph) 99 265 271 6 206 62 130 121 21 81 124 92

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.966 0.978 0.936

Flt Protected 0.987 0.999 0.950 0.950

Satd. Flow (prot) 0 3426 1553 0 3287 0 1770 1822 0 1752 1727 0

Flt Permitted 0.987 0.999 0.318 0.615

Satd. Flow (perm) 0 3426 1553 0 3287 0 592 1822 0 1134 1727 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 288 36 10 42

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 095 095 09 08 088 08 093 093 093 083 083 083

Growth Factor 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101%

Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%

Adj. Flow (vph) 105 282 288 7 236 71 141 131 23 99 151 112

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 387 288 0 314 0 141 154 0 99 263 0

Turn Type Split NA Prot  Split NA pm+pt NA pm+pt NA

Protected Phases 4 4 4 8 8 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 5.0 8.0 5.0 8.0

Minimum Split (s) 160 160 160 160 16.0 95 140 95 140

Total Split (s) 260 260 260 200 200 120 320 120 320

Total Split (%) 28.9% 28.9% 28.9% 222% 22.2% 13.3% 35.6% 13.3% 35.6%

Yellow Time (s) 45 45 45 45 45 35 45 35 45

All-Red Time (s) 15 15 15 15 15 1.0 15 1.0 15

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

Total Lost Time (s) 6.0 6.0 6.0 45 6.0 45 6.0

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

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

Act Effct Green (s) 300 300 14.0 219 150 284 170

Actuated g/C Ratio 033 033 0.16 024 0.17 032 019

v/c Ratio 034 041 0.58 062 049 023 0.73

Control Delay 25.1 5.4 27.0 404  38.0 221 401

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.1 5.4 27.0 404  38.0 221 401

LOS C A C D D C D

Approach Delay 16.7 27.0 39.1 35.1

Approach LOS B C D D
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 85 0 43 58 78 40 119
Queue Length 95th (ft) 143 62 65 89 131 60 165
Internal Link Dist (ft) 590 445 196 362
Turn Bay Length (ft) 110 120 130
Base Capacity (vph) 1142 709 541 250 533 437 528
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 034 041 0.58 056  0.29 023 0.50
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 26.7 Intersection LOS: C
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road
Yoz R T S ¥ s
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 77 235 51 54 169 17 45 102 86 15 154 58

Future Volume (vph) 77 235 51 54 169 17 45 102 86 15 154 58

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.979 0.989 0.931 0.959

Flt Protected 0.990 0.989 0.950 0.950

Satd. Flow (prot) 0 3364 0 0 3395 0 1787 1751 0 1805 1822 0

Flt Permitted 0.990 0.989 0.389 0.486

Satd. Flow (perm) 0 3364 0 0 3395 0 732 1751 0 923 1822 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 9 46 21

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 091 091 091 083 083 08 09 09 09 08 08 085

Growth Factor 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101% 101%

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 1% 1% 1% 0% 0% 0%

Adj. Flow (vph) 85 261 57 66 206 21 51 114 97 18 183 69

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 403 0 0 293 0 51 211 0 18 252 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

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

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max  Max Max  Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 313 24.0 16,7  16.7 16,7 167

Actuated g/C Ratio 0.35 0.27 019 0.19 019 0.19

v/c Ratio 0.34 0.32 038 0.58 011 o071

Control Delay 11.7 26.8 385 317 293 420

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.7 26.8 385 317 293 420

LOS B C D C C D

Approach Delay 11.7 26.8 33.0 41.1

Approach LOS B C C D
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 43 67 26 85 9 124
Queue Length 95th (ft) 75 94 57 144 24 174
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1182 911 195 500 246 501
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.32 026  0.42 0.07 0.50
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 26.3 Intersection LOS: C
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
Yoz R A ¥ s
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HCM 2010 TWSC

9000: Jewitt Rd & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 1.7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 71 0 28 156 1 22
Future Vol, veh/h 71 0 28 156 1 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 77 77 9 90 60 60
Heavy Vehicles, % 4 4 2 2 12 12
Mvmt Flow 93 0 31 175 2 37
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 93 0 331 93
Stage 1 - - 93 -
Stage 2 - - 238 -
Critical Hdwy - - 412 - 652 6.32
Critical Hdwy Stg 1 - - - - 552 -
Critical Hdwy Stg 2 - 5.52 -
Follow-up Hdwy - - 2.218 - 3.608 3.408
Pot Cap-1 Maneuver - - 1501 - 644 937
Stage 1 - - - 906 -
Stage 2 779
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1501 629 937
Mov Cap-2 Maneuver - - 629 -
Stage 1 906
Stage 2 761

Approach EB WB NB

HCM Control Delay, s 0 1.1 9.1

HCM LOS A

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 917 - - 1501

HCM Lane V/C Ratio 0.042 - - 0.021 -

HCM Control Delay (s) 9.1 75 0

HCM Lane LOS A A A

HCM 95th 9%tile Q(veh) 0.1 0.1 -
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HCM 2010 TWSC

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 72.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations y L I % 'l
Traffic Vol, veh/h 0 115 9 147 144 0 0 0 0 379 0 57
Future Vol, veh/h 0 115 9 147 144 0 0 0 0 379 0 57
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 150 - - - - - 105 - 0
Veh in Median Storage, # - 0 - - 0 - - - - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 8 84 92 92 92 92 92 92 79 79 719
Heavy Vehicles, % 3 3 3 4 4 4 2 2 2 2 2 2
Mvmt Flow 0 138 11 161 158 0 0 0 0 485 0 73
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al - 0 0 149 0 0 625 - 158
Stage 1 - - - - - - 481 - -
Stage 2 - - - - - - 144 - -
Critical Hdwy - - - 414 - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - 5.42 - -
Follow-up Hdwy - - - 2.236 - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - - 1420 - 0 ~ 449 0 887
Stage 1 0 - - - - 0 622 0 -
Stage 2 0 - - - - 0 883 0
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1420 - - ~ 398 0 887
Mov Cap-2 Maneuver - - - - - ~ 398 0 -
Stage 1 - - - - - - 551 0
Stage 2 - - - - - - 883 0

Approach EB WB SB
HCM Control Delay, s 0 4 130.5
HCM LOS F
Minor Lane/Major Mvmt EBT EBR WBL WBT SBLn1SBLn2
Capacity (veh/h) - - 1420 - 398 887
HCM Lane V/C Ratio - - 0114 - 1.217 0.082
HCM Control Delay (s) - - 79 - 1487 94
HCM Lane LOS - - A - F A
HCM 95th %tile Q(veh) - - 04 - 199 03
Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 F N 'l
Traffic Vol, veh/h 29 472 0 0 281 208 17 0 1711 0 0 0
Future Vol, veh/h 29 472 0 0 281 208 17 0 1N 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - - - 0 150 - 0 -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 8 82 8 8 8 8 92 92 92
Heavy Vehicles, % 1 1 1 3 3 3 4 4 4 2 2 2
Mvmt Flow 35 574 0 0 346 256 20 0 201 0 0 0
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 346 0 - - 0 991 - 574

Stage 1 - - - - - - 645 - -

Stage 2 - - - - - - 346 - -
Critical Hdwy 4.11 - - - - - 6.44 - 6.24
Critical Hdwy Stg 1 - - - - - - 544 - -
Critical Hdwy Stg 2 - - - - - - 544 - -
Follow-up Hdwy 2.209 - - - - - 3.536 - 3.336
Pot Cap-1 Maneuver 1219 - 0 0 - - 271 0 514

Stage 1 - - 0 0 - - 519 0 -

Stage 2 - - 0 0 - - 712 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1219 - - - - - 263 0 514
Mov Cap-2 Maneuver - - - - - - 263 0 -

Stage 1 - - - - - - 504 0

Stage 2 - - - - - - 712 0
Approach EB WB NB
HCM Control Delay,s 0.5 0 16.7
HCM LOS C
Minor Lane/Major Mvmt NBLnINBLn2 EBL EBT WBT WBR
Capacity (veh/h) 263 514 1219 - - -
HCM Lane V/C Ratio 0.076 0.391 0.029
HCM Control Delay (s) 198 164 8
HCM Lane LOS C C A
HCM 95th %tile Q(veh) 02 18 01
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 65 305 83 4 234 75 93 37 13 67 35 67

Future Volume (vph) 65 305 83 4 234 75 93 37 13 67 35 67

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.964 0.960 0.901

Flt Protected 0.991 0.999 0.950 0.950

Satd. Flow (prot) 0 3313 149 0 3219 0 1597 1614 0 1671 1585 0

Flt Permitted 0.991 0.999 0.682 0.722

Satd. Flow (perm) 0 3313 149 0 3219 0 1147 1614 0 1270 1585 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 164 44 14 77

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 082 082 08 08. 08 081 09 09 09 087 087 0.87

Heavy Vehicles (%) 8% 8% 8% 8% 8% 8% 13% 13% 13% 8% 8% 8%

Adj. Flow (vph) 79 372 101 5 289 93 98 39 14 77 40 77

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 451 101 0 387 0 98 53 0 77 117 0

Turn Type Split NA Prot  Split NA pm+pt NA pm+pt NA

Protected Phases 4 4 4 8 8 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 5.0 8.0 5.0 8.0

Minimum Split (s) 160 160 160 160 16.0 95 140 95 140

Total Split (s) 250 250 250 280 280 13.0 240 13.0 240

Total Split (%) 27.8% 27.8% 27.8% 31.1% 31.1% 14.4% 26.7% 14.4% 26.7%

Yellow Time (s) 45 45 45 45 45 35 45 35 45

All-Red Time (s) 15 15 15 15 15 1.0 15 1.0 15

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

Total Lost Time (s) 6.0 6.0 6.0 45 6.0 45 6.0

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

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

Act Effct Green (s) 323 323 22.0 16.1 8.7 17.3 9.4

Actuated g/C Ratio 036 0.36 0.24 0.18 0.10 019 0.10

vic Ratio 038 0.16 0.47 042 031 028 0.50

Control Delay 23.8 13 50.7 343 346 304 231

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.8 13 50.7 343 346 304 231

LOS c A D © © © ©

Approach Delay 19.7 50.7 344 26.0

Approach LOS B D © ©

Queue Length 50th (ft) 99 0 113 47 21 36 22
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 139 2 144 83 55 65 66

Internal Link Dist (ft) 590 445 196 362

Turn Bay Length (ft) 110 120 130

Base Capacity (vph) 1189 642 820 281 334 310 378
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.16 0.47 0.35 0.16 0.25 0.31

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 78 (87%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 31.7 Intersection LOS: C
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road

Yoz R N, & ¥ s

245 | 135 | 258 | 283 | ||
i ‘l‘ @6 (R) 4\ @5

243 | 13s |
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 53 265 50 49 210 13 51 79 73 18 40 62

Future Volume (vph) 53 265 50 49 210 13 51 79 73 18 40 62

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.980 0.993 0.928 0.908

Flt Protected 0.993 0.991 0.950 0.950

Satd. Flow (prot) 0 3314 0 0 3351 0 1770 1729 0 1770 1691 0

Flt Permitted 0.993 0.991 0.676 0.482

Satd. Flow (perm) 0 3314 0 0 3351 0 1259 1729 0 898 1691 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 19 6 50 77

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 068 068 068 089 089 08 079 079 079 081 081 081

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

Adj. Flow (vph) 78 390 74 55 236 15 65 100 92 22 49 77

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 542 0 0 306 0 65 192 0 22 126 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 34.9 24.0 131 131 131 131

Actuated g/C Ratio 0.39 0.27 015 0.15 015 0.15

vic Ratio 0.42 0.34 036 0.65 0.17  0.40

Control Delay 12.9 27.4 385 367 345 185

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.9 27.4 385 367 345 185

LOS B @ D D @ B

Approach Delay 12.9 274 37.1 20.9

Approach LOS B © D ©

Queue Length 50th (ft) 137 72 34 77 11 25
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 105 107 59 113 28 59
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1296 898 335 497 239 507
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.34 019 0.39 009 0.25
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
Yoz R A ¥ s
30s | 30s | S0s | ||
i ‘l' oa (R)
305 |
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HCM 2010 TWSC

9000: Jewitt Rd & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 120 2 14 70 2 36
Future Vol, veh/h 120 2 14 70 2 36
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 68 68 60 60 66 66
Heavy Vehicles, % 3 3 12 12 10 10
Mvmt Flow 176 3 23 117 3 5
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 179 0 341 178
Stage 1 - - - - 178 -
Stage 2 - - - 163 -
Critical Hdwy - - 422 6.5 6.3
Critical Hdwy Stg 1 - 55 -
Critical Hdwy Stg 2 - - 55 -
Follow-up Hdwy - - 2.308 359 3.39
Pot Cap-1 Maneuver - - 1339 639 845
Stage 1 - - - 834 -
Stage 2 847
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1339 627 845
Mov Cap-2 Maneuver - - 627 -
Stage 1 834
Stage 2 832

Approach EB WB NB

HCM Control Delay, s 0 1.3 9.7

HCM LOS A

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 830 1339

HCM Lane V/C Ratio 0.069 - 0.017 -

HCM Control Delay (s) 9.7 7.7 0

HCM Lane LOS A A A

HCM 95th 9%tile Q(veh) 0.2 0.1 -
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HCM 2010 TWSC

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 11
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations y L I % 'l
Traffic Vol, veh/h 0 125 8 120 57 0 0 0 0 169 0 15
Future Vol, veh/h 0 125 8 120 57 0 0 0 0 169 0 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 150 - - - 105 - 0
Veh in Median Storage, # - 0 - 0 - - - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 7% 75 75 67 67 67 92 92 92 76 76 76
Heavy Vehicles, % 4 4 4 10 10 10 2 2 2 9 9 9
Mvmt Flow 0 167 11 1719 85 0 0 0 0 222 0 20
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al - 0 0 177 0 0 615 85
Stage 1 - - - - - - 443 -
Stage 2 - - - - 172 -
Critical Hdwy - - - 42 6.49 6.29
Critical Hdwy Stg 1 - - - 5.49 -
Critical Hdwy Stg 2 - - - 5.49 - -
Follow-up Hdwy - - - 229 - 3.581 - 3.381
Pot Cap-1 Maneuver 0 - 1352 0 443 0 955
Stage 1 0 - - 0 633 0 -
Stage 2 0 0 841 0
Platoon blocked, % -

Mov Cap-1 Maneuver - 1352 384 0 955
Mov Cap-2 Maneuver - 384 0 -
Stage 1 549 0
Stage 2 841 0

Approach EB WB SB

HCM Control Delay, s 0 55 25.1

HCM LOS D

Minor Lane/Major Mvmt EBT EBR WBL WBT SBLn1SBLn2

Capacity (veh/h) - 1352 384 955

HCM Lane V/C Ratio - 0132 - 0.579 0.021

HCM Control Delay (s) - - 81 265 88

HCM Lane LOS - - A D A

HCM 95th 9%tile Q(veh) - - 05 35 0.1
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HCM 2010 TWSC

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 F N 'l
Traffic Vol, veh/h 46 267 0 0 184 311 9 0 150 0 0 0
Future Vol, veh/h 46 267 0 0 184 311 9 0 150 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - - 0 150 - 0 -
Veh in Median Storage, # - 0 0 - - 0 - -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 3 73 73 72 72 72 78 /8 718 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4 6 6 6 2 2 2
Mvmt Flow 63 366 0 0 256 432 12 0 192 0 0 0
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 256 0 - - 0 748 366

Stage 1 - - 492 -

Stage 2 - 256 -
Critical Hdwy 4.14 6.46 6.26
Critical Hdwy Stg 1 5.46 -
Critical Hdwy Stg 2 5.46 - -
Follow-up Hdwy 2.236 - - 3.554 - 3.354
Pot Cap-1 Maneuver 1297 - 0 0 - 374 0 670

Stage 1 - - 0 0 606 0 -

Stage 2 - - 0 0 77 0
Platoon blocked, % -
Mov Cap-1 Maneuver 1297 356 0 670
Mov Cap-2 Maneuver 356 0 -

Stage 1 577 0

Stage 2 777 0
Approach EB WB NB
HCM Control Delay,s 1.2 0 12.7
HCM LOS B
Minor Lane/Major Mvmt NBLnINBLn2 EBL EBT WBT WBR
Capacity (veh/h) 356 670 1297 - - -
HCM Lane V/C Ratio 0.032 0.287 0.049
HCM Control Delay (s) 155 125 7.9
HCM Lane LOS C B A
HCM 95th %tile Q(veh) 01 12 02
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HCM Unsignalized Intersection Capacity Analysis

9101: Kipp Road & Hotel Driveway 04/13/2018
- AN ) ),

Movement WBL WBR SBL SBR NEL NER

Lane Configurations L L L

Traffic Volume (veh/h) 38 17 12 1 1 110

Future Volume (Veh/h) 38 17 12 1 1 110

Sign Control Free Stop Free

Grade 0% 0% 0%

Peak Hour Factor 060 0.60 092 092 068 0.8

Hourly flow rate (vph) 63 28 13 1 1 162

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 241 77 91

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 241 77 91

tC, single () 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 747 984 1498

Direction, Lane # WB1 SB1 NE1

Volume Total 91 14 163

Volume Left 0 13 1

Volume Right 28 1 0

cSH 1700 760 1498

Volume to Capacity 0.05 0.02 0.00

Queue Length 95th (ft) 0 1 0

Control Delay (s) 0.0 9.8 0.1

Lane LOS A A

Approach Delay (s) 0.0 9.8 0.1

Approach LOS A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 23.5% ICU Level of Service

Analysis Period (min) 15
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations 44 ul Fin % Ts % Ts

Traffic Volume (vph) 102 274 274 6 214 63 131 122 21 82 125 95

Future Volume (vph) 102 274 274 6 214 63 131 122 21 82 125 95

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

Storage Length (ft) 0 110 0 0 120 0 130 0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.850 0.966 0.978 0.935

Flt Protected 0.987 0.999 0.950 0.950

Satd. Flow (prot) 0 3426 1553 0 3287 0 1770 1822 0 1752 1725 0

Flt Permitted 0.987 0.999 0.304 0.611

Satd. Flow (perm) 0 3426 1553 0 3287 0 566 1822 0 1127 1725 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 288 39 9 38

Link Speed (mph) 45 45 25 35

Link Distance (ft) 670 525 276 442

Travel Time () 10.2 8.0 7.5 8.6

Peak Hour Factor 095 095 09 08 088 08 093 093 093 083 083 083

Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%

Adj. Flow (vph) 107 288 288 7 243 72 141 131 23 99 151 114

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 395 288 0 322 0 141 154 0 99 265 0

Turn Type Split NA Prot  Split NA pm+pt NA pm+pt NA

Protected Phases 4 4 4 8 8 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 100 100 100 100 100 5.0 8.0 5.0 8.0

Minimum Split (s) 160 160 160 160 16.0 95 140 95 140

Total Split (s) 250 250 250 280 280 13.0 240 13.0 240

Total Split (%) 27.8% 27.8% 27.8% 31.1% 31.1% 14.4% 26.7% 14.4% 26.7%

Yellow Time (s) 45 45 45 45 45 35 45 35 45

All-Red Time (s) 15 15 15 15 15 1.0 15 1.0 15

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

Total Lost Time (s) 6.0 6.0 6.0 45 6.0 45 6.0

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

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

Act Effct Green (s) 227 227 22.0 225 151 269 158

Actuated g/C Ratio 025 0.25 0.24 025 0.17 030 0.18

vic Ratio 046  0.47 0.39 060 0.49 025 0.80

Control Delay 315 6.8 49.6 402 383 236  48.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 315 6.8 49.6 402 383 236  48.0

LOS c A D D D © D

Approach Delay 21.1 49.6 39.2 41.4

Approach LOS © D D D

Queue Length 50th (ft) 102 0 97 57 78 39 122
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Lanes, Volumes, Timings

1001: Meijer Dr/Cedar St & Kipp Road 04/13/2018
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 153 65 138 99 132 66 184

Internal Link Dist (ft) 590 445 196 362

Turn Bay Length (ft) 110 120 130

Base Capacity (vph) 865 607 832 264 382 415 375
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.47 0.39 0.53 0.40 0.24 0.71

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 78 (87%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 34.3 Intersection LOS: C
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  1001: Meijer Dr/Cedar St & Kipp Road

Yoz R N, & ¥ s

245 | 135 | 258 | 283 | ||
i ‘l‘ @6 (R) 4\ @5

243 | 13s |
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
A ey v ANt 2 M4

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

Lane Configurations Fin Fin % Ts % Ts

Traffic Volume (vph) 80 239 54 55 173 17 47 103 87 15 156 61

Future Volume (vph) 80 239 54 55 173 17 47 103 87 15 156 61

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

Storage Length (ft) 0 0 0 0 350 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.978 0.990 0.931 0.958

Flt Protected 0.989 0.989 0.950 0.950

Satd. Flow (prot) 0 3357 0 0 3399 0 1787 1751 0 1805 1820 0

Flt Permitted 0.989 0.989 0.385 0.490

Satd. Flow (perm) 0 3357 0 0 3399 0 724 1751 0 931 1820 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 8 46 21

Link Speed (mph) 45 45 55 35

Link Distance (ft) 525 809 391 539

Travel Time () 8.0 12.3 4.8 10.5

Peak Hour Factor 091 091 091 083 083 08 09 09 09 08 08 085

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 1% 1% 1% 0% 0% 0%

Adj. Flow (vph) 88 263 59 66 208 20 52 114 97 18 184 72

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 410 0 0 294 0 52 211 0 18 256 0

Turn Type Split NA Split NA Perm NA Perm NA

Protected Phases 4 4 8 8 2 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 100 100 100 100 8.0 8.0 8.0 8.0

Minimum Split (s) 16.0 16.0 16.0 16.0 140 140 140 140

Total Split (s) 300 300 300 300 300 300 300 300

Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 33.3%

Yellow Time (s) 45 45 45 45 45 45 45 45

All-Red Time (s) 15 15 15 15 15 15 15 15

Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Min  C-Min C-Min  C-Min

Act Effct Green (s) 31.0 24.0 170 170 170 170

Actuated g/C Ratio 0.34 0.27 019 0.9 019 0.9

vic Ratio 0.35 0.32 038 057 010 071

Control Delay 11.2 26.9 386 312 29.0 420

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.2 26.9 386 312 29.0 420

LOS B @ D @ © D

Approach Delay 11.2 26.9 32.7 411

Approach LOS B © © D

Queue Length 50th (ft) 36 68 26 85 9 126
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Lanes, Volumes, Timings

1002: Hull Rd/Jefferson St & Kipp Road 04/13/2018
-—
e R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 98 95 57 143 24 177
Internal Link Dist (ft) 445 729 311 459
Turn Bay Length (ft) 350 200
Base Capacity (vph) 1170 912 193 500 248 500
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.32 027 042 007 051
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 7 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1002: Hull Rd/Jefferson St & Kipp Road
Lo s Vo
30s | 30s | S0s | ||
i ‘l' oa (R)
305 |
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HCM 2010 TWSC

9000: Jewitt Rd & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 1.6
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 85 0 28 171 1 22
Future Vol, veh/h 85 0 28 171 1 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 77 77 9 90 60 60
Heavy Vehicles, % 4 4 2 2 12 12
Mvmt Flow 110 0 31 190 2 37
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 110 0 362 110
Stage 1 - - 110 -
Stage 2 - - 252 -
Critical Hdwy - - 412 6.52 6.32
Critical Hdwy Stg 1 - 5.52 -
Critical Hdwy Stg 2 - 5.52 -
Follow-up Hdwy - - 2.218 - 3.608 3.408
Pot Cap-1 Maneuver - - 1480 - 618 917
Stage 1 - - - 890 -
Stage 2 767
Platoon blocked, % -

Mov Cap-1 Maneuver - - 1480 604 917
Mov Cap-2 Maneuver - - 604 -
Stage 1 890
Stage 2 749

Approach EB WB NB

HCM Control Delay, s 0 1.1 9.2

HCM LOS A

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 897 1480

HCM Lane V/C Ratio 0.043 - 0.021 -

HCM Control Delay (s) 9.2 75 0

HCM Lane LOS A A A

HCM 95th 9%tile Q(veh) 0.1 0.1 -
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HCM 2010 TWSC

9001: US-127 SB On Ramp/US-127 SB Off Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 715
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations y L I % 'l
Traffic Vol, veh/h 0 125 13 148 154 0 0 0 0 383 0 62
Future Vol, veh/h 0 125 13 148 154 0 0 0 0 383 0 62
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 150 - - - - - 105 - 0
Veh in Median Storage, # - 0 - - 0 - - - - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 8 84 92 92 92 92 92 92 79 79 719
Heavy Vehicles, % 3 3 3 4 4 4 2 2 2 2 2 2
Mvmt Flow 0 149 15 161 167 0 0 0 0 485 0 78
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al - 0 0 164 0 0 646 - 167
Stage 1 - - - - - - 489 - -
Stage 2 - - - - - - 157 - -
Critical Hdwy - - - 414 - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - 5.42 - -
Follow-up Hdwy - - - 2.236 - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - - 1402 - 0 ~ 436 0 877
Stage 1 0 - - - - 0 616 0 -
Stage 2 0 - - - - 0 871 0
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - 1402 - - ~ 386 0 877
Mov Cap-2 Maneuver - - - - - ~ 386 0 -
Stage 1 - - - - - - 545 0
Stage 2 - - - - - - 871 0

Approach EB WB SB
HCM Control Delay, s 0 3.9 143
HCM LOS F
Minor Lane/Major Mvmt EBT EBR WBL WBT SBLn1SBLn2
Capacity (veh/h) - - 1402 - 386 877
HCM Lane V/C Ratio - - 0.115 - 1.256 0.089
HCM Control Delay (s) - - 79 - 1646 95
HCM Lane LOS - - A - F A
HCM 95th %tile Q(veh) - - 04 - 21 03
Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC

9002: US-127 NB Off Ramp/US-127 NB On Ramp & Kipp Road 04/13/2018
Intersection
Int Delay, siveh 2.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 F N 'l
Traffic Vol, veh/h 30 485 0 0 292 210 18 0 173 0 0 0
Future Vol, veh/h 30 485 0 0 292 210 18 0 173 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - - - 0 150 - 0 -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 8 82 8 8 8 8 92 92 92
Heavy Vehicles, % 1 1 1 3 3 3 4 4 4 2 2 2
Mvmt Flow 36 584 0 0 3% 256 21 0 201 0 0 0
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 356 0 - - - 0 1013 - 584

Stage 1 - - - - - - 657 - -

Stage 2 - - - - - - 356 - -
Critical Hdwy 4.11 - - - - - 6.44 - 6.24
Critical Hdwy Stg 1 - - - - - - 544 - -
Critical Hdwy Stg 2 - - - - - - 544 - -
Follow-up Hdwy 2.209 - - - - - 3.536 - 3.336
Pot Cap-1 Maneuver 1208 - 0 0 - - 262 0 508

Stage 1 - - 0 0 - - 512 0 -

Stage 2 - - 0 0 - - 704 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1208 - - - - - 254 0 508
Mov Cap-2 Maneuver - - - - - - 254 0 -

Stage 1 - - - - - - 497 0

Stage 2 - - - - - - 704 0
Approach EB WB NB
HCM Control Delay,s 0.5 0 17
HCM LOS C
Minor Lane/Major Mvmt NBLnINBLn2 EBL EBT WBT WBR
Capacity (veh/h) 254 508 1208 - - -
HCM Lane V/C Ratio 0.082 0.396 0.03
HCM Control Delay (s) 204 167 81
HCM Lane LOS C C A
HCM 95th %tile Q(veh) 03 19 01
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HCM Unsignalized Intersection Capacity Analysis

9101: Kipp Road & Hotel Driveway 04/13/2018
- AN ) ),

Movement WBL WBR SBL SBR NEL NER

Lane Configurations L L L

Traffic Volume (veh/h) 159 13 13 1 1 72

Future Volume (Veh/h) 159 13 13 1 1 72

Sign Control Free Stop Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 092 092 077 0.77

Hourly flow rate (vph) 177 14 14 1 1 94

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 280 184 191

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 280 184 191

tC, single () 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 709 858 1371

Direction, Lane # WB1 SB1 NE1

Volume Total 191 15 95

Volume Left 0 14 1

Volume Right 14 1 0

cSH 1700 718 1371

Volume to Capacity 011 0.02 0.00

Queue Length 95th (ft) 0 2 0

Control Delay (s) 0.0 101 0.1

Lane LOS B A

Approach Delay (s) 0.0 101 0.1

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 27.4% ICU Level of Service

Analysis Period (min) 15
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