PROPOSED AGENDA

CHARTER TOWNSHIP OF BRIGHTON SEPTEMBER 12, 2016
PLANNING COMMISSION REGULAR MEETING
4363 BUNO ROAD 7:00 P.M.
BRIGHTON, MI 48114 (810) 229.0562

A, CALL TO ORDER

B. PLEDGE OF ALLEGIANCE

C. ROLL CALL

D. CALL TO THE PUBLIC

E. AGENDA

F. MINUTES

e

1.

AUGUST 22,2016 REGULAR MEETING

BUSINESS

1.

PUBLIC HEARING FOR SPECIAL LAND USES SU#: 16/02 FOR KROGER’S;
ADDRESS: 9968 E. GRAND RIVER AVENUE and 5771 BORDERLINE;
APPLICANT AND OWNER: THE KROGER COMPANY OF MICHIGAN; TAX ID
#’S: 12-32-300-061 AND 062; ZONING B-2 (GENERAL BUSINESS)

PRELIMINARY SITE PLAN SP#: 16/05 FOR KROGER’S; ADDRESS: 9968 E.
GRAND RIVER AVENUE AND 5771 BORDERLINE; APPLICANT AND OWNER:
THE KROGER COMPANY OF MICHIGAN; TAX ID #S: 12-32-300-061 AND 062;
ZONING B-2 (GENERAL BUSINESS)

PUBLIC HEARING FOR CONDITIONAL REZONING #16/01: ENCORE
VILLAGE; ADDRESSES: 11065 AND 10675 E. GRAND RIVER; APPLICANT AND
OWNER: MANCHESTER BRIGHTON; TAX ID#’S: 12-32-400-001 AND 12-33-400-
010; ZONING: OS

REPORTS AND CORRESPONDENCE
CALL TO THE PUBLIC
ADJOURNMENT

The Charter Township of Brighton will provide the necessary reasonable auxiliary aids and services, such as signers for the hearing impaired and
audiotapes of printed materials being considered at the meeting to individuals with disabilities at the meeting upon 10 days’ notice to the Charter
Township of Brighton, Attn: Township Manager. Individuals should contact the Charter Township of Brighton by writing or contacting the
following: Kelly Mathews, 4363 Buno Road, Brighton, M1 48114. Telephone: 810-229-0562 or e-mail at...... planner@brightontwp.com.



PROPOSED MINUTES

CHARTER TOWNSHIP OF BRIGHTON AUGUST 22, 2016
PLANNING COMMISSION REGULAR MEETING
4363 BUNO ROAD 7:00 P.M.
BRIGHTON, MI 48114 (810) 229.0562

Chairman S. Holden called the meeting to order at 7:00 P.M. The Pledge of Allegiance was said.
Present: S. Holden, M. Slaton, J. Stinedurf, G. Mitsopoulos, G. Unruh
Absent: D. Schifko, L. Herzinger

CALL TO THE PUBLIC
None

AGENDA
G. Mitsopoulos moved and G. Unruh seconded to approve the agenda as presented.
Motion carried.

MINUTES

G. Mitsopoulos moved and J. Stinedurf seconded to approve the minutes of the July 11, 2016 regular
meeting as presented.

Motion carried.

RECOMMENDATION TO TOWNSHIP BOARD ON LIASION FROM PLANNING COMMISSION TO
ZBA

G. Mitsopoulos moved and G. Unruh seconded to recommend to the Township Board Jeff Stinedurf as
the liaison from the Planning Commission to the ZBA.

Motion carried.

CONDITIONAL REZONING PROJECT INTRODUCTION # 16/01 FOR ENCORE VILLAGE,;
ADDRESSES: 11001 AND 10675 E. GRAND RIVER; TAX ID #°S 12-32-400-001 AND 12-33-400-
010; APPLICANT AND OWNER: MANCHESTER BRIGHTON; ZONING: OS (OFFICE
SERVICE)

Applicants Jim George, Michael Furnari, and Applicant Representatives Brent LaVanway, Boss
Engineering, and Mark Abanatha, Active Community Architects, were in attendance. S. Holden made
suggestions for the format of the meeting. K. Mathews introduced the topic to the Planning Commission
and the review process. B. LaVanway overviewed the 147 acre project located on the north side of Grand
River and distributed a copy of the power point presentation. The overview included that this property was
zoned to OS several years ago but prior to that it was zoned multi-family; the property contains numerous
wetlands and woodlands; legal counsel prepared the Conditional Zoning Agreement and there are various
other consultants involved in the project which will have three (3) phases of construction. He stated they
feel that multi-family is a better fit with the natural features of the site than the office service and that the
project fits into the master plan for E. Grand River pathway since it will help promote walking and they
have changed from their initial plans of a one story to a three (3) story building to include assisted living,
independent, and memory care; the individual living units will be for-lease single story ranch units and the
total number of units for both the three (3) story building and the individual units will be 555 units. He
stated they they’ve tried to work with the features of the site and that Grand River sits twenty-five (25) ft.
above the lake and they plan on a grand entrance to the project and are offering walking paths and other
amenities including sidewalks on both sides of the road and many natural viewing areas to the lake. He
stated that they could obtain 994 units under the RM-1 zoning but are proposing 555 units with 162 units in
the multi-story building and referenced the east side which has a significant grade that will be mainly clear-
cut for development and reforested. The west side is where more of the natural features are remaining.
They are constructing a sound barrier along 1-96 and the architecture will be varied in roofline, color, and
materials and the architecture for the clubhouses and multi-story facility will be compatible with the living
units which were described as two (2) bedroom units: end units and interior units. He referenced several
locations where similar facilities are currently being built. The Traffic Impact Study (TIS) indicates that
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traffic in 2020 will not be significantly different than today. Four (4) entrance/exits are planned with the
first three (3) going eastward requiring improvements to Grand River. The Planning Commission
suggested that other large developments in the area be included in the TIS such as the Challis Rd. / Grand
River intersection where UM is proposing a new facility; they stated that all of the distances from the
proposed buildings to natural features: wooded and wet areas need to be properly dimensioned; they stated
that a good soil erosion plan is needed so run-off does not go into the lakes and wetlands; and they stated
that no sub leases should be allowed. The Planning Commission stated that there are some typos in the
conditional rezoning agreement and legal description. It was stated that King and McGregor, the DEQ, and
Boss have flagged all of the wetlands on the site. It was stated that the LCDC and OHM will be reviewing
the soil erosion control for the project. It will be a four (4) year build out. Mr. Furnari stated that they did
not pursue a PUD since they don’t need the density bonus but are moving forward with conditional
rezoning instead of a straight rezoning so that the Planning Commission and Township Board have more
comfort in knowing what is being proposed for the site rather than a straight rezoning. It was stated that the
multi-story building will be separate from the rest of the units as far as amenities. The rental rate is
proposed to be $1500-$2500 per month. There is a proposed western side emergency access from the
development to the adjacent business park which will need an easement.

REPORTS AND CORRESPONDENCE
K. Mathews - Upcoming ZBA Meeting.

CALL TO THE PUBLIC
Kim Logie-Bates, 5508 Woodruff Shore Drive - Just saw the rezoning sign put up and was curious about
the project and process.

ADJOURNMENT
G. Mitsopoulos moved and G. Unruh seconded to adjourn.
Motion carried.

The meeting adjourned at 8:45 P.M.

Respectfully submitted,

Steve Holden, Chairperson Gary Unruh, Secretary
Kelly Mathews, Recording Secretary ' Ann M. Bollin, CMC, CMMC, Clerk
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September 9, 2016

Mr. Adam Crane

The Kroger Company
40393 Grand River
Novi, MI 48375

Dear Mr. Crane:

The Brighton Township Planning Commission is scheduled to review your site plan
application on September 12, 2016. Your proposed expansion of 40,872 square feet, will
bring the total size of Kroger’s store to 104,637 square feet.

Per Chapter 22, Sanitary Sewer System, of the Brighton Township Ordinance,
particularly Appendix A, the REU equivalent unit factor table calculates the connection
to the sewer system by a grocery store at .5 REU per 1,000 square feet. Based on that
unit factor and the total square footage, the total REU assignment would be 53 REU’s.

Kroger’s currently has 36 REU’s between the original Kroger’s building and the adjacent
retail center (30 for Kroger’s and 6 for the retail center). No water system REU’s have
been purchased to date since LCWA water has not yet been extended to the building.

An additional 17 sanitary sewer REU’s ($10,260 each) are required to be purchased at a
total cost of $174,420. Also required is the purchase of 53 water REU’s ($5,700 each) at
a total cost of $302,100.

Payment in the amount of $476,520 is required prior to the Township issuing of a land
use permit for the proposed project. Please consult the township sanitary sewer/water
ordinance, which is listed on the Township website, for further information regarding this
topic. Thank you for your attention to this matter.

Sincerely,

Brian Vick
Township Manager

cc: A. Boyer, LSG Engineers
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Date: September 6, 2016

To: Charter Township of Brighton Planning Commission
From: Kelly Mathews
Subject: Kroger’s Expansion

SP 16/05

Sheets dated 8/12/16 except topo survey dated 11/10/15 and standard detail sheets
Location: 9968 E. Grand River and 5771 Borderline
Request: Kroger’s Expansion
Zoning: B-2 (general business)
Applicant:  The Kroger Company

Tax ID#: 12-32-300-061 and 062

A special land use permit (SLUP) application for a 40,872 sq. ft. addition (25,313 sq. ft. addition
and 15,559 sq. ft. expansion into adjacent retail businesses) to the existing store for a total of
104,637 sq. ft. with a small mezzanine is planned. Additionally, a drive-thru pharmacy and open
air business (outside display) is planned. The business is located at 9968 E. Grand River and
5771 Borderline, on the south side of E. Grand River, west of Whitmore Lake Rd. The special
land use permits are in a B-2 (general business) zoning district. The sewer and water REU’s for
grocery stores is .5 per 1,000 sq. ft. Existing sewer REU’s are thirty (30) REU’s for the grocery
store and six (6) REU’s for the retail stores. Additional sewer and water REU’s are required for
the addition.

SITE PLAN DISCUSSION

This site plan has been reviewed utilizing the standards in Article 18 Site Plan Review. Based on
the review of the plans and a visit to the site, the following comments are outlined for your
review.

1. Use. The proposed retail business greater than 30,000 sq. ft., drive-thru pharmacy, and
open air business (outdoor display) are special land uses in the B-2 zoning district per
Article 6, Section 6-02. The area for the open air business (outside display) is clearly
marked on the site plan per the special land use permit (SLUP) requirements.

2. Site Layout. The site has been reviewed in accordance with the area and bulk
requirements described in Article 6, Section 6-03.




Charter Township of Brighton
Kroger’s Expansion

Site Plan Review

September 12, 2016 PC Review

Page 2
Required Provided Comments
Building Height R IRE 27-38.8 ft./1 * In compliance
stories
story
Front Yard Setback - E.
Grand River 30 ft. 635 ft. In compliance
North
Front Yard Setback - Victor
Dr. 30 ft. 30 ft. In compliance
East
Front Yard Setback -
Borderline 30 ft. 30 ft. In compliance
West
Rear Yard Setback 20 ft. 262 ft. min. - T complisngs
South varies
. Not in
Parking Lot Setback (Front) 20 ft. 11 ft. min. somplisnos:
North e
existing
. Not in
Pz'lrkmg Lt Setrache(East— 20 ft. 0 ft. compliance;
Victor Dr.) e
existing
Parking Lot Setback (Rear) 10 ft. 2 ft. i ompliance
South
Parking Lot Setback (West - In compliance
Borderline Drive) 20 ft. 30 ft.
Minimum Lot Area (sq. ft.) 40,000 14 acres In compliance
Not in
Minimum Lot Width (ft.) 150 66 ﬁREE i compliance;
ver) L
existing
Maximum Lot Coverage 50% 17% In compliance
3. Loading/Unloading. An existing loading/unloading area (truck well) is depictéd in the

rear which meets the requirements of Sec. 15-02. The size is thirty-nine (39) ft. wide by
sixty-five (65) ft. in length for a total of 2,535 sq. ft. The minimum is ten (10) ft. by 200
ft. for 2,000 sq. ft. (Minimum requirements are four (4) ten (10) ft. by fifty (50) ft.
(2,000 sq. ft.) loading areas so the amount proposed exceeds the minimum).
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Page 3

4. Vehicular and Pedestrian Circulation.
a. The proposed access is via three (3) entrances. One off of Whitmore Lake Rd.,
one off of E. Grand River (Victor Dr.), and one off of Borderline Drive off E.
Grand River.
b. A five (5) ft. sidewalk was recently constructed in front of the gas station site as
required per Sec. 16-08 of the Zoning Ordinance and the Pathways Plan.

5. Parking. The proposed parking was reviewed in accordance with Article 15, Section
15-01 as described in the following table.

Required Provided Comments

Parking Spaces

Retail/Shopping Centers-
One (1) parking space per

200 SF of usable 493 494
(74,923/200) = 375 usable
plus 1 space per employee
(118 employees on largest

shift)

In compliance

Parking Spaces

.Outdoor Commercial
Display and Sales - One (1) 5 5
space per each 500 SF of
land (1/2,730 sf) plus
l/employee

In compliance

Parking Spaces

Stacking Spaces for Drive-
Thru Pharmacy - 4 4 In compliance
requires 4 spaces

Barrier-Free Spaces 9 16 In compliance
Parking Space 9 ft. by 20 9.5 ft. by 20 .
Dimensions ft. i In compliance
23 ft. min , .
Aisle Width 24 ft. for 2 for two way Rec’d. ZBA variance
- way traffic traffic on 8/24/16

Asphalt pavement and concrete curbing and gufter exists as is required per Section 15-
01(e)(5). The proposed sidewalks abutting parking spaces must be a minimum seven (7) ft.
wide and the existing and proposed are more than seven (7) ft. wide along the front of the
building and connecting from the parking area. Eight (8) spaces are proposed in the front for
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click list which is where you can order your groceries on-line and pick them up at the store.
During construction, there will be two (2) temporary click list parking spaces located in the
rear of the building.

6.

Signage. Two (2) existing freestanding ground signs exist for the grocery store; one at
each entrance to the store (along Whitmore Lake Rd. and off of Victor Drive off of E.
Grand River) which are identified on the site plan. No signage exists off of Borderline
Drive off of E. Grand River. Additionally, there is a ground sign located on E. Grand
River for the gas station. The existing wall signage exceeds the Zoning Ordinance
requirements. The applicant received ZBA variances on 8/24/16 for wall signage as
depicted on the preliminary site plan. Details on “handicap parking” and traffic control
and click list signs are depicted on the site plan.

Building Materials. Article 14, Section 14-01(c)(I) depicts the building materials
required. Per Table 14-01, each wall has a percentage of coverage of the various building
materials. A table has been provided by the applicant depicting the total percentage of
proposed materials for all four (4) walls and each elevation must comply with the stated
percentages. The front elevation is sixty-four (64%) which is less than the seventy-five
(75%) required on a front elevation and the rear elevation has ninety-four (94%) concrete
block, more than the twenty-five (25%) allowable. The Planning Commission can waive
strict compliance with Sec. 14-01(c)(1) if the Planning Commission feels the intent is met
as described in Sec. 14-01(c)(2).

The applicant plans to leave the existing portion of the building the same as it is existing
and the addition will match the existing. The plans are for brick, EIFS cornice, ceramic
tile accents, and split face block. A roof plan has been submitted and materials will be
brought to the Planning Commission meeting.

Per Sec. 14-01(c)(5), colors are to be earth tone colors and be compatible with the
surrounding area. The existing and proposed brick is an orange/beige color.
Additionally, samples of all materials must be brought to the Planning Commission
meeting for review.

A floor plan has been submitted which depicts the layout of the proposed facility.
Additionally, per Sec. 14-01 (c)(4), when walls are greater than one hundred (100) ft. in
length, design variations must be applied per the suggestions in that section. Per Sec. 14-
01(c)(4) interest is supposed to be added to the walls so there are not large blank walls
such as ten (10) ft. recesses. The frontage is mainly a large blank wall with a few
recesses. The Planning Commission will have to discuss this issue.

Landscaping. A landscape plan has been submitted and has been reviewed in
accordance with Article 14, Section 14-02 as follows. Due to the uses being proposed
being special uses, additional landscaping beyond the minimum is suggested for the site.
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Required Provided
Greenbelt -
Borderline Western
P Li
ropertly me . 31 trees 31 trees; in
20 ft. with 1 decid. per compliance
30 lineal ft. (916 ft.)
19 decid.,
Buffer along Southern 26
Property Line - to evergreen in
industrial 25 decid., rear, 70
20 t. with 1 decid., 1 2 shrubs are
evergreen and 4 shrubs evergreet, else\'zvhe.re
per 30 fineal ft. (751 ft.) and 19 on site; in
and wall/fence/berm SITUbS complance
due to bldg.
and parking
lot increase
Buffer along Northern 6 trees and
Property Line - to 37 shrubs;
commercial in
10 ft. buffer with 1 28 trees or - compliance
decid. or 1 evergreen or 112 shrubs due to size
4 shrubs per 20 ft. (560 of bl(.ig. and
ft.) No berm/wall parking lot
required increase

19 trees and

Greenbelt - Victor 56 Shrubs;

Eastern Property Line n

20 ft. with 1 decid. per 42 decid. fﬁ;:?gi?;:

30 lineal ft. (1,275 ft.) of bldg. and
parking lot

increase
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Detention/Retention
Ponds/Basins - 1 tree
and 10 shrubs per 50
linear ft. of detention
basin perimeter.

Reconfiguration of
existing pond with
proposed chain link
fencing around pond.
1,071 1f.

22 trees and
215 shrubs

22 trees and
215 shrubs;
in
compliance

Parking Lot - 498
spaces

Required for parking
lots of 20 spaces or
more - 1 canopy tree
for each 10 parking
spaces, in no case less
than 2 trees shall be
provided and a
continuous row of
shrubs along the front

50 trees
and
continuous
row of
shrubs in
front; 17
trees in

50 trees and
37 trees in
islands; in
compliance

of the parking lot. A islands
min. 1/3% of the trees
shall be placed in
islands (min. size of
islands specified in
ordinance).

The building and parking lot increase is 13.56% so that requires 54.24% compliance with the
landscaping requirements of the Zoning Ordinance. Additionally, the applicant has
restrictions on the eastern and southern portions of the property which make it difficult to
fully comply with the landscaping requirements with utilities. Landscaping may need to be
adjusted due to the utilities. The applicant meets the Zoning Ordinance as far as the
percentage increase of landscaping required per the size of the proposed addition as depicted
in Sec. 14-02(b)(6) of the Zoning Ordinance. Only thirty-three percent (33%) of plant
material should be utilized of any one plant material. All existing trees have specified sizes
and types. As a note, trees and shrubs are setback ten (10) ft. from the edge of a road and
five (5) ft. from sidewalks as required. And, the method of irrigation has been specified on
the site plan which is automatic underground systems.

9. Lighting. The existing lighting includes sixteen (16) light poles approximately twenty-
seven and a half (27.5) ft. in height. Additionally there are eleven (11) existing building
mounted lights. A detail for the wall lights has been depicted on the site plan. An as-
built photometric plan has been submitted which includes the gas station and grocery
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10.

11.

sites. The grocery site does not meet the photometric requirements per Article 14,
Section 14-03. The applicant received an exception for the grocery store lighting at a
meeting on 6/30/97 when the original store was approved which includes light output
exceeding ten (10) foot candles within the site and exceeding one foot candle at the
property lines per the original exception granted on 6/30/97. Additionally, the existing
light poles are higher than fifteen (15) ft. high per the exception granted on 6/30/97.

Eight (8) new pole lights are proposed for the new rear parking lot area. The new light
poles meet the Zoning Ordinance requirements of fifteen (15) ft. high. The rear four (4)
light poles have cut-off shields. The proposed number of light squares is four (4) for the
light poles must be depicted on the site plan. Additionally seven (7) new wall mounted
lights are proposed for the addition which will be mounted at fifteen (15) ft. high. The
proposed photometrics for the new lighting meets the Zoning Ordinance requirements.
As-built photometric plans will be required after the light pole in front is relocated and
after the new pole lighting in the rear has been installed.

Waste Receptacle. The applicant has an existing trash compactor located in the rear of
the building and does not identify any waste receptacles on the site plan. All waste
receptacles are located inside of the building. An existing waste receptacle behind the
retail portion of the building will be removed.

Mechanical and Electrical Equipment. Existing transformers are located in the rear of
the building and a new one proposed on the east side of the building which must be
screened per the Zoning Ordinance. Landscaping is proposed to screen the easterly
transformer. A detail has been provided of the screening for the rear transformers.  All
mechanical equipment must be screened per Section 14-05. All roof mounted equipment
must be screened per Section 14-01(d)(3).

12. Agency Approvals. Copies of all applicable County, State, and Agency approvals need

to be submitted to the Township prior to site plan approval, including but not limited to:

a. Livingston County Drain Commissioner

b. Township Engineer

c. Livingston County Road Commission

d. Livingston County Public Health Department

e. The Brighton Area Fire Department
RECOMMENDATION

It is recommended that the Planning Commission approve the preliminary site plan for
Kroger’s expansion subject to any issues in this letter and other letters being handled
administratively.



Date: August 26, 2016

To: Charter Township of Brighton Planning Commission
From: Kelly Mathews
Subject: Special Land Use Permit Review

Kroger’s Expansion

SU 16/02

Sheets dated 8/12/16 except topo survey dated 11/10/15 and standard detail sheets
Location: 9968 E. Grand River and 5771 Borderline
Requests: Kroger’s expansion, drive-thru pharmacy, and open air business (outdoor display)
Zoning: B-2 (general business)
Applicant:  The Kroger Company
Tax ID#: 12-32-300-061 and 062

A special land use permit (SLUP) application for a 40,872 sq. ft. (25,313 sq. ft. addition and
15,559 sq. ft. expansion into adjacent retail businesses) to the existing store for a total of 104,637
sq. ft. with a small mezzanine is planned. Additionally, SLUP’s for a drive-thru pharmacy and
open air business (outside display) is planned. The business is located at 9968 E. Grand River
and 5771 Borderline, on the south side of E. Grand River, west of Whitmore Lake Rd. The
special land use permits are in a B-2 (general business) zoning district.

BACKGROUND

The special land use permits have been reviewed utilizing the standards in Article 19, Special
Land Use Review. Based on the review of the plans and a visit to the site, the following
comments are outlined:

(1) (a) Use. Retail over 30,000 sq. ft. The use, shopping center/retail over 30,000 sq.
ft., is a special use in the B-2 (general business) zoning district per Section 6-02.

(b) Use. Drive-through Pharmacy. Drive-thru pharmacies are a special use in the
B-2 (general business) zoning district per Section 6-02.

(c) Use. Open Air Business. (outside display). Open air businesses are a special
use in the B-2 (general business) zoning district per Section 6-02.
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(2) Site and Surroundings. The site is located on the south side of E. Grand River, west

of Whitmore Lake Rd., in a B-2 zoning district. The surrounding sites to the north
and east are B-2 (general business), to the south is I-1 (light industrial) and to the
west in the City of Brighton is C1, general business, and LIP, light industrial park.
Currently there is a residential use to the east.

SPECIAL USE STANDARDS

The special land uses have been reviewed in accordance with the standards in Section
19 of the Zoning Ordinance.

(1) Compatibility with Adjacent Uses. The planned Kroger’s expansion, drive-thru

pharmacy, and open air business (outside display) is compatible with the commercial
nature of this section of the Township and the adjacent City of Brighton’s commercial
and industrial areas. :

(2) Compatibility with the Master Plan. The master plan identifies the site as being

part of the general business corridor. Businesses that rely on and serve a broader
customer-base including the entire Township, the cities of Howell and Brighton, and
pass by traffic along Grand River, are included in this designation. Appropriate uses
include auto dealerships, grocery stores, restaurants, and retail centers. Special
consideration needs to be given to highway commercial uses to minimize their
impact on adjacent land uses, to accommodate the volumes of vehicular traffic
generated, their potential impact on the aesthetics of the site and surrounding area,
and the need to ensure compatibility between vehicular and pedestrian traffic. The
General Business category may include Neighborhood Business uses; however,
larger-scale General Business uses should not be located within Neighborhood
Business areas in order to protect their character and low-intensity nature. General
Business uses have been designated along Grand River Avenue corridor near the
Township’s western border, where these uses currently exist. These segments of
Grand River abut more intense, regional commercial uses located within the City of
Brighton.

(3) Compliance with Applicable Regulations. The proposed special land uses shall be

and shall remain in compliance with all applicable federal, state, and local ordinances.

(4) Use of Adjacent Property. The surrounding sites to the east and north are B-2

(general business) but to the east is currently a residential use, to the south is I-1 (light
industrial), to the west is C1, general business, and LIP, light industrial park in the
City of Brighton. The businesses that surround the site include dental office, gas
station, U-Store, American Compounding and the Brighton School bus garage.

(5) Public Services. The site plan has designated LCWA water and Township sewer for

the proposed building expansion.
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(6) Impacts of Traffic. The additional traffic in the area must be evaluated for the
addition. A traffic study has been submitted which includes traffic for the Kroger’s
gas station and Kroger’s grocery site with expansion which will be reviewed by the
Township Engineer and LCRC.

(7) Enhancement of Surrounding Environment. Additional landscaping should be
added along the sides of the property to buffer the adjacent commercial properties as
required in Article 14, Section 14-02 of the Zoning Ordinance since the uses are
special land uses.

(8) Impact on Public Health, Safety and Welfare. The property is zoned B-2, general
business, which allows for retail over 30,000 sq. ft., drive-thru pharmacies, and open
air business (outside display) as special land uses. Traffic, noise, lighting, etc. must
be considered as part of this review.

(9) Isolation of Existing Uses. This issue is to ensure that a small residential area will
not be substantially surrounded by non-residential development. The property to the
east is currently residential.

(10) Impact on the Overall Environment. The proposed special land uses will not
have a significant adverse effect on the quality of the natural environment since the
use is already there; it is being expanded.

Additional standards required for restaurants and other drive-thrus which must be met.

a. A minimum sixty (60) foot setback shall be provided from the front lot
line and any adjoining Residential District. (met)

b. A six (6) foot high, completely obscuring brick wall shall be provided
between the site and any adjoining Residential District. (not met)

c. When constructed adjacent to other commercial developments, the
restaurant (drive-thru) shall have a direct vehicular access to the
existing commercial development where possible. (n/a)

d. Clear delineation between the drive-thru stacking lane and the parking
lot shall be provided such that vehicles waiting in the drive-thru lane
do not block access to parking spaces. (met)

e. Each drive-thru facility shall provide a lane to allow other vehicles to
pass those waiting to be served at the drive-thru. (met)

Additional standards required for the open air business (outside display) which must be
met.
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a. All open air businesses shall be accessory to the approved principal
use, and shall be directly related to the business or activity conducted
within the main building. (met)

b. The material(s) utilized for any use shall not create a noxious odor,
create blight condition, or create an unsafe traffic condition (i.e.
reduction of sight distance to road(s), maneuvering lanes and/or
parking areas). (met)

c. The display of any material(s) and/or products shall be limited to not
more than ten percent (10%) of the existing front or side yard(s),
exclusive of all required maneuvering lanes, driveways and/or parking
spaces. (met)

d. The minimum setback from a front or side property line for any open
air business shall be twenty (20) feet from the front property line and
not less than one-half (1/2) of any required side yard. (met)

e. All display materials shall be safely anchored or secured in place, in a
method and manner designed to safely resist overturn by wind loads or
impact. (met)

f. Display materials shall be limited to those approved for use by the
Michigan State Construction Code and Fire Codes. (met)

g. The Planning Commission may require fencing, greenbelts and/or
masonry walls to isolate or screen any outdoor display area. (met)

h. Open air businesses which require lighting or the use of electricity
shall not be constructed, installed or utilized unless and until a
certificate of safety compliance has first been issued by the Township
Electrical Inspector. Display lighting shall comply with the lighting
standards of Section 14-03. (met)

i. Any display involving soil or berming shall be constructed in a manner
which will eliminate surface water, soil, sand, sediment and/or any
other material from eroding, washing or otherwise being transported
onto any roadway, storm sewer, or adjacent property. (met)

j. A site plan, drawn to scale, shall be submitted to the Planning
Commission for review in accordance with Article 18. The plot plan
shall clearly illustrate the location, setbacks, and the designated area of
the property proposed for outdoor display. (met)
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RECOMMENDATION

It is recommended that the special land use permits (SLUP’s) for retail over 30,000 sq. ft., drive-
thru pharmacy, and open air business (outside display) per Section 6-02 be approved, subject to
the approval of the preliminary site plan.




OHM

ARCHITECTS. ENGINEERS. PLANNERS, Advancing Communities -

September 1, 2016

CHARTER TOWNSHIP OF BRIGHTON

4363 Buno Road
Brighton, MI 48114
Attention: Kelly Mathews, Township Planner
Regarding: Kroger Expansion
Site Plan Review #2
OHM Job Number: 0024-16-1081
Special Land Use #2

OHM Job Numbers: 0024-16-1084
Dear Ms. Mathews:

We have reviewed the matetial, received by this office on August 19, 2016 for the above-referenced project
based on the Township’s Engineering Standards. Plans were prepared by LSG Engineers and Sutveyors, and
have a latest tevision date of August 12, 2016. The applicant is requesting site plan apptoval for a building
addition. A general summary of the site, followed by out review comments and recommendations, is noted
below.

GENERAL

The existing site is located at 9968 Fast Grand River Avenue. The project site is comprised of an existing
63,110 square foot Kroger grocery store with parking lot, along with an attached 15,559 squate foot 1-story
cometcial building comprises of 7 retail units. The site also includes a detention pond, two private wells for
watet supply, and a 90,000-gallon water storage tank. The site is located on two Parcels, #4712-32-300-061
and #4712-31-300-062, and both are zoned B-1. Parcel one (#4712-32-300-061) has an area of 12.99 acres
and Parcel two (#4712-31-300-062) has an area of 1.31 acres for a combined area of 14.3 actes. The Kroger
Company is proposing to demolish the 1-story commercial retail building and construct a 40,872 squate foot
addition to the curtent supermarket. Included with this project ate various site improvements necessary to
accommodate the building addition.

SPECIAL LAND USE

The applicant is requesting special land use for retail establishments & shopping centers greater than 30,000
square feet, drive-thru pharmacy, and outdoor seasonal sales. The existing grocery story is approximately
63,110 square feet with a proposed 40,872 square feet addition. Considering the existing use and available
space on the propetty, we take no exception to the request for retail establishments & shopping centers
greater than 30,000 square feet. The proposed drive-thru pharmacy provides four (4) stacking spaces and is
situated at a location that would not impede the normal traffic flow around the store or parking lot. As such
we take no exception to the request for a drive-thru pharmacy. The proposed outdoor sales atea is shown on
the plans near the east entrance into the grocery store as well as a proposed outdoot seating area neart the
west entrance to the new building addition. We take no exception to the proposed outdoot seasonal sales
conditional on the sales areas being situated such that the sidewalk and walkways ate not impeded and
maintain a minimum aisle width of 4 feet meeting applicable ADA requirements for accessibility.

OHM Advisors
34000 PLYMOUTH ROAD T 7345226711
LIVONIA, MICHIGAN 48150 F 7345226427 OHM-Advisors.com
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UTILITIES

Water supply is currently provided by an on-site private well system consisting of two wells and one 90,000-
gallon storage tank. The applicant proposes to remove this private system and install a looped water main
system connected to the LCWA public water main on Whitmore Lake Road. The existing water supply
system will be removed once the proposed water main loop has been installed, tested, and connected. We
understand that LCWA has already reviewed and approved the water main construction plans and the plans
ate curtently under review by the MDEQ for permitting. We note that the water main plan and profile sheets
were omitted from the site plan. These plans shall be included for reference.

Wastewater is conveyed into the Brighton Township public sanitary sewer system. No improvements have
been proposed to the existing sanitary sewer system and the applicant proposes to continue using the existing
sanitary sewet lead from the existing store. Currently, 36 REUs are allocated to the property (30 for the
Kroger Stote and 6 for the commercial retail building units). Based on the additional square footage
proposed for the building addition it is anticipated that additional REU’s will need to be assigned to the

prop Cl'ty.

PAVING/ACCESS/PARKING

Access to the site is provided by private easements along Victor Drive to both East Grand River Ave. and
Whitmore Lake Road, and along Borderline Diive via three (3) drive approaches. There is also an
ingress/egress easement on the south side of the site providing access to the neighboring American
Compounding Spec LLC site.

Parking is provided by a total of 427 parking spaces, of which 16 are designated handicap accessible, along
with an additional 72 future parking spaces on the south side of the site for a total of 499 parking spaces.
Alsle widths throughout the parking lot are proposed to be 23.65 feet. We note that the minimum aisle width
per ordinance is 24 feet. An application to the ZBA was made for a variance to allow 23.65 feet aisle widths
through the patking lot. We understand that the ZBA approved this variance request at the August 24, 2016
meeting.

A majotity of the existing asphalt pavement (parking lot and drives) is proposed to be milled and resurfaced
with two inches of new HMA pavement. Borderline Drive, on the west side of the site, will also be milled and
overlaid with two inches of HMA. Also proposed is an additional future parking lot consisting of 72 parking
spaces located in the southwest corner of the site Additionally, in the same corner as the parking lot, the plans
propose realignment and reconstruction of the drive to the American Compounding Spec LLC building.

We note that all bagrier free parking and pedesttian site access shall be in compliance with current ADA
guidelines. Spot elevations will be required on the site plan to verify compliance.

We defet to the Brighton Area Fite Authority (BAFA) in regards to emergency vehicle access and circulation.

TRAFFIC

A traffic impact study, dated August 12, 2016, was received by this office with the site plan submittal. The
TIS was reviewed by this office and comments and recommendations were provided under separate cover.
Approval from the Livingston County Road Commission will be required for the proposed road
improvements and traffic impact of the proposed development.

DRAINAGE /GRADING

Existing grades and proposed grades are shown via contour lines and spot elevations on the site plan.
Additional spot elevations will be required to verify site accessibility is compliant with ADA standards.
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The existing sutface drainage patterns shall be included on the plans. The majority of the paved ateas appear
to flow into the underground storm sewer system and ate conveyed to the south into the detention pond
located in the southeast cotner of the site. The detention pond outlets into an undetground storm water
system that discharges into the offsite Appian Way Drain and ultimately into a closed wetland. The plans
propose several changes to the existing storm water management system. They propose to convert a portion
of the detention basin into a sediment forebay connected to the pond via outlet control structure. Also
proposed are two catch basins servicing the proposed parking lot and a set of roof drains servicing the
building extension. We note that approval from the LCDC is required for discharge of stormwater into the
offsite county drain.

PERMITS AND OTHER AGENCY APPROVALS

Copies of all permits, lettets of approvals, and/or lettets of waiver, obtained to date, shall be forwarded to this
office and other outside regulatory agencies. The cutrent status of all necessary pereits should be included on
the cover sheet. At 2 minimum, the following permits and other agency approvals should be obtained before
final approval:

o LCWA and MDEQ for construction of public water main

o Livingston County Drain Commission for SESC and stotmwater discharge
s Livingston County Road Commission for any work in the public road ROW
o Livingston County Building Department

e Brighton Area Fire Authority

RECOMMENDATIONS

As submitted, the Special Land Use appears to be in substantial compliance with The Chatter Township of
Brighton requitements and we recommend the Planning Commission consider approval, conditional on the
site plan being approved.

As submitted, the site plan appears to be in substantial compliance with the Charter Township of Brighton
site plan requirements. We take no exceptions to the proposed site plan and recommend the Planning
Commission consider approval of the site plan conditional upon the following comments being addressed
administratively.

1. A dimensioned truck turning plan shall be included to verify that site citculation can adequately
accommodate a standard fire apparatus or the largest truck anticipated to traverse the site. This shall
include the proposed fire routes and illustration that a standard fire apparatus can adequately access
the locations of proposed fire hydrants.

2. On the landscape plan, it appears that on the northwest corner of the site, trees are proposed over
the proposed water main. Trees are also proposed over sanitary sewer on the east and west sides of
the proposed patking lot. Ttees atre not permitted to be constructed within these public utility
easements and must be relocated.

If you have any questions regarding this review or any of the comments presented, feel free to contact us at
(734) 522-6711 ot jacob.rushlow(@ohm-advisors.com.
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Sincerely,

& ]acob Rushlow, P.E. Rhett Gronevelt, P.E.
Client Representative Client Principal

cc Biian Vick, Township Manager (via e-mail)
Michael Evans, Deputy Fire Chief, Brighton Area Fire Department (via email)
Ken Recker, PE, Chief Deputy Drain Commissioner, Livingston County (via e-mail)
Michelle LaRose, PE, Environmental Projects Manager, Livingston County (via e-mail)
Jim Rowell, Building Official, Livingston County (via e-mail)
Kim Hiller, Livingston County Road Commission (via e-mail)
Adam Crane, Kroger Co. (via e-mail)
Alan Boyer, PE, LSG Engineers & Sutveyors (via e-mail)
File

P:\0000_0100\SITE_BrightonTwp\2016\0024161080_Kroger Expansion\_MUNI\1081-SP\Kroger_Expansion_SP2.docx



ARCHITECTS. ENGINEERS. PLANNERS. Advancing Communities:

August 1, 2016

CHARTER TOWNSHIP OF BRIGHTON
4363 Buno Road
Brighton, MI 48114

Attention: Kelly Mathews

Regarding:  Kroger Expansion - Traffic Impact Study
OHM Job No. 0024-16-1087

Dear Ms. Mathews:

A Traffic Impact Study (T1S) for the above-mentioned project was prepared by Fleis & VandenBrink dated
July 22, 2016 and was recetved by this office on July 23, 2016. As submitted, we are in general agreement
with the study methodology. However, the TIS does not appear to be in substantial compliance with the
Chatter Township of Brighton requirements and does not adequately address the traffic related impacts of
the proposed site. A summary of the study, followed by out comments and recommendations, are noted
below.

OVERVIEW

The study methodology is generally in accordance with the most recent editions of industry standard
publications. The traffic analysis was based on the Highway Capacity Manual (2010) and uses Synchro/Sim
Traffic Version 9 software. Trip generation was petformed using the methodology desctibed in the ITE Trip
Generation Manual using the 9th Edition data set.

The site plan reflects an existing ICroger Supermarket (78,668 SFT), demolition of the adjacent retail space
(15,529 SFT), and proposed Kroger addition (42,241 SFT). However, the traffic impact study indicates that
the proposed Supermarket addition is 27,267 SFT (net change in building area between retail space to be
demolished and supermarket addition).

TRIP GENERATION

The traffic study uses the net change in building area (27,267 SFT) to determine the number of additional
site-generated trips, then subtracts trips for the existing retail space to determine the total number of “new”
teips. This results in a significant underestimation of the numbet of new trips. The full addition area (42,241
SFT) should be used in the initial calculation, then subttaction of the existing retail trips to determine the
number of additional site-generated trips.

SYNCHRO ANALYSIS

Peak-hour factors (PHF) used in the traffic analysis do not match the values from the traffic counts.
Although a few values were updated by approach, it appears that a default value of 0.93 was used at most
intersections and was not updated.

RECOMMENDATIONS

As submitted, the TIS does not appear to be in substantial compliance with the Charter Township of
Brighton requirements, and at this time we recommend that the following comments be addressed prior to
approval:

OHM Advisors
34000 PLYMOUTH ROAD T 7345226711
LIVONIA, MICHIGAN 48150 F 734.522.6427 OHM-Advisors.com
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Chatter Township of Brighton
Kroger Expansion Traffic Review #1
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[y

Revise ttip generation estimates based on additional building square footage.

Revise peak hour factor to match values from the traffic counts.

3. Approval from the Livingston County Road Commission will be required for traffic impact of the
proposed development on the existing road network.

M

Once the above-noted comments have been addressed, the applicant should update trip distributions, figures,
traffic models, and repott accordingly and resubmit for further review. If you have any questions regarding
this review or any of the comsments presented, feel free to contact us at (734) 522-6711 ox
jacob.rushlow(@ohm-advisors.com.

Sincerely,
OHM ADVISORS
/1 {0 b
}élc;a}- s“!ﬁ%” 27 ;M M’QL
4
Jacob Rushlow, P.E. Rhett Gronevelt, P.E.
Client Representative Client Principal

cc Brian Vick, Township Manager (via e-mail)
Michael Evans, Deputy Fire Chief, Brighton Area Fire Department (via email)
Mike Goryl, PE, Livingston County Road Commission (via e-mail)
Michelle Shumaker, PE, LSG Engineets & Sutveyors (via e-mail)
Mike Labadie, PE, Fleis & VandenBrink (via e-mail)
Adam Crane, Kroger (via e-mail)
File

P:\0000_0100\SITE_BrightonTwp\2016\0024161080_Kroger Expansion\_MUNI\1087-TIS\Kroger Expansion TIS Rev#1.docx



BRIGHTON AREA FIRE AUTHORITY
615 W. Grand River Ave.
Brighton, M1 48116

0: 810-229-6640 f: 810-229-1619

August 24, 2016

Kelly Mathews, Planner
Charter Township of Brighton
Building and Planning

4363 Buno Road

Brighton, Ml 48114

RE: Kroger Expansion
9968 E. Grand River
Site Plan Review

Dear Kelly,

The Brighton Area Fire Department has reviewed the above mentioned site plan. The plans were
received for review on July 8, 2016 and the drawings are dated June 3, 2016. The project is a site
plan for the proposed addition of 40,782 sqftf. to an existing 63,110 sqft. structure for a total size of
103,892 saft. The existing structure is a Mercantile occupancy and will remain as such. The
property will also be connection to the local municipal water system for domestic and fire
protection, including fire hydrants (previously approved). The plan review is based on the
requirements of the International Fire Code (IFC) 2015 edition.

1. All fire hydrant locations and spacing meet or exceed the minimum requirements. Fire
hydrant model shall be an EJW 5BR in accordance with LCWA requirement. Hydrant
steamers shall be oriented to face the roadway when placed into service. (Noted and detail
provided)

IFC 912.2

2. The building shall be provided with an automatic sprinkler system in accordance with NFPA
13, Standard for the Installation of Automatic Sprinkler Systems. (Noted to be compeleted)
IFC 903

A. The proposed FDC location is approved where proposed on the drawing. (Reflected by
note on drawing)

B. The location of the fire protection lead does not correspond with the location of the
existing fire pump/riser room. (Location will be revised in field as needed)

3. The building shall include the address number a minimum of ¢” high and of contrasting
colors. Numbers shall be clearly visible from the street (Grand River). The location and size
shall be verified prior to installation. Location shall be on the upper right (northwest) corner
of Front building elevation. (Noted to be provided at time of construction)

IFC 505.1

4, All access drives in and through the site meet or exceeds the minimum 26’ width
requirement. With a width of 26" wide the building side of the drives shall be marked as a fire
lane. Fire lane signs shall be placed at maximum every 50" around the structure. Include the
location of the proposed fire lane signage and include a detail of the fire lane sign in the




BRIGHTON AREA FIRE AUTHORITY
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Kroger Expansitn
9968 E. Grand River
Site Plan Review

submittal.  Access roads to site shall be provided and maintained during construction.
Access roads shall be constructed to be capable of supporting the imposed load of fire
apparatus weighing at least 84,000 pounds. There is a detail for Heavy Duty asphalt;
however it does not appear that it is proposed along the perimeter of the structure. The fire
lane around the structure shall be consfructed of HD asphalt or engineer documentation
indicating the proposed has the capability fo support 84,000 pounds. (Existing fire access
drives are to be milled and resurfaced, meet previous specifications therefore acceptable)
IFC D 103.6
IFC D103.1
IFC D 102.1
IFC D 103.3

5, Turning radii for all drive entrances and turns shall be 50" outside and 30’ inside. (Circulation
plan provided is for tractor-trailer; however it does appear the current proposed
configuration will be more than sufficient for our access onto and through the site.)

IFC 503.2.4

6. A minimum vertical clearance of 13 % feet shall be maintained at all fimes along the fire
lanes. The landscape plan indicates trees that may impede upon this over time. A means of
preventing the overhang of the canopy of the frees must be provided such as species,
location or a widened lane along the front of the building. (Tree selection has been revised
to a species that will not impede the drive)

IFC 503.2.1

7. A knox box shall be provided at the new "Vestibule A" Enfrance. The location of the knox
box shall be indicated on future submittals. The Knox box will be located adjacent to the
door of the structure and installed in accordance with the manufacturer's instructions. Go to
www.knoxbox.com to order. (Noted to be coordinated at time of construction with fire
depariment)

IFC 506.1

8. The building shall be evaluated for emergency responder radio coverage. If coverage is
found to be deficient, a system to amplify the radio signal strength of responders shall be
installed where necessary to meet minimum radio frequency levels. (To be included in the
fire protection plan by Kroger)

IFC 510

9. Provide names, addresses, phone numbers, emails of owner or owner's agent, contractor,
architect, on-site project supervisor. (Listed on cover sheet, construction contractor TBD)

Additional comments will be given during the building plan review process (specific to the
building plans and occupancy). The applicant is reminded that the fire authority must review
the fire protection systems submittals (sprinkler & alarm) prior to permit issuance by the Building
Department and that the authority will also review the building plans for life safety requirements
in conjunction with the Building Deparfment.

If you have any questions about the comments on this plan review please contact me at 810-
229-6640.

www .brightonareafire.com



Respectiully,

hY

Capt. Rick Boisvert, CEPS
Fire Inspector

cc: Jacob Rushlow-OHM Advisors

BRIGHTON AREA FIRE AUTHORITY

August 24, 2016
Page 3

Kroger Expansion
9968 E. Grand River
Site Plan Review

www.brightonareafire.com




Planner

From: Ken Recker <KRecker@livgov.com>

Sent: Wednesday, September 07, 2016 10:54 AM

To: Planner

Cc: Jacob Rushlow (jacob.rushlow@ohm-advisors.com); Michelle LaRose
Subject: RE: Kroger's expansion

Kelly,

If this is the demolition of the commercial bldgs and parking lot to the east of the current Krogers, we met with the
developer earlier this summer and are ok with the concept. The drainage characteristics as to discharge to the Appian
Way Drain aren’t going to generally change, although some reconfiguration of the detention area is proposed.

If Jacob gives you an inclination otherwise let me know.

Ken

From: Planner [mailto:planner@brightontwp.com]
Sent: Tuesday, September 06, 2016 3:40 PM

To: Ken Recker <KRecker@livgov.com>

Subject: Kroger's expansion

Do you have any comments on Kroger’s expansion?

Kelly Mathews

Planner

Charter Township of Brighton
4363 Buno Rd.

Brighton, MI 48114

Office: 810-229-0562

Fax: 810-229-1778
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CHARTER TOWNSHIP OF BRIGHTON
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4363 Buno Rd. « Brighton, Michigan 48114-9298. « Telephone: (810)229-0550 Fax: (810) 229-1778
www . brightontwp.com

PLANNING COMMISSION APPLICATION

Date Filed July 7, 2016 3. PC Number

Meeting Date ~ August 22, 2016 4, Fee Paid $2,500

Applicant Information

Nane The Kroger Co. of Michigan
Address 40393 Grand River Avenue

City/State/Zip Novi, MI 48375

Phone 248-536-1500 Fax 248-957-2277

Interest in the Property (e.g. fee simple, land option, etc.)
® Propeity Owner [ Other (Specify)

Current Property Owner Information

Name The Kroger Co. of Michigan

Address 40393 Grand River Avenue

City/State/Zip ~ Novi, MT 48375

Phone 248-536-1500 Fax  248-957-2277

Length of Ownership

Lacation of Property for which the Application is Requested

Address 8968 East Grand River Avenue
Cross Streets Grand River Avenue and Borderline Drive
Tax 1D, # 4712-32-300-061

Property Information

Zoning District  B-2 General Business

Area (Acreage) 14,3 Acres Width Varies Depth Varies
Kroger and Retail Shops

Current Use
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Planning Commission Application

PLANNING COMMISSION
SITE PLAN REVIEW
PROCEDURES AND SPECIFICATIONS

L. All plans or blueprints shall be prepared, signed and sealed by a licensed
Architect or Engineer,

2. All petitions and plans must be filed with the Planning Department no later than
thirty (30) days prior to the regular meeting of the Township Planning
Commission. RESUBMITTALS MUST BE IN THE PLANNING OFFICE
FOURTEEN (14) DAYS PRIOR TO THE NEXT SCHEDULED REGULAR
MEETING DATE.

3. The applicant(s), architect, or engineer of record or his/her authorized agent (by
way of written letter) must appeal at the meeting. A brief presentation of the
proposed project may be done at that time,

4, Applicant must initially submit five (5) copies; when ready for planning
commission approval (15) copies of the site plan with the application.

5. The following fees are non refundable and include two (2) reviews by
the staff:
Residential site plan review for a plat/site condo $4,400%**
Residential site plan review for a plat/site condo and PUD $5,200%%*
Commercial site plan review $2,500%%*

The above fees include the cost of one meeting per phase (optional, preliminary, etc.)
If additional meetings are necessary, applicant will be responsible for additional
costs. If reviews go beyond two (2) reviews, applicant is responsible for additional
costs.

***Note: If the property is located within the Natural Features Overlay district, per
Section 10-04 of the Zoning Ordinance, an Environmental Impact Assessment will be
required. In addition, a Traffic Iinpact Study and a wetland survey may be required for
all projects with impacts, as stated per Section 18-09. Additional costs incurred for these
studies/surveys, will be the sole responsibility of the developer,

6. Following the site plan phase of the project, there is a final site plan/construction
plan review phase of the project. This phase is handled administratively and the
fee for this phase of the project is based on the construction cost of the job and
includes two (2) plan reviews; the fee is paid at the time of submittal of plans.
Construction plan reviews beyond two (2) subimnittals will be charged on an hourly
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basis but an escrow amount will be established up-front which will need to be
paid prior to any additional reviews. After the construction plans are approved
and the engineer issues his final letter, an inspection escrow amount based on the
construction cost, performance bond amount, and any other fees associated with
the project will be identified in the engineer’s letter which will need to be paid
prior to the issuance of a building permit. In addition, the building department
has permit fees. The adopted Brighton Township Engineering Standards are on
the Township’s web site which applicants can review for more detail on the entire
construction process.

REQUIRED SPECIFICATIONS:
GENERAL INFORMATION:

X Include a north arrow, drawing scaled, drawing numbers, drawing date and revision
dates, area location map, the proposed use, the property zoning, and adjacent zoning.

X Include the name of the developer, developer’s name, address and phone number.

X All sites plans should be prepared, signed and scaled by a registered architect or
" engineer.

GENERAL SITE INFORMATION:

X The legal description of the property, a boundary survey, and the tax numbers of
the parcel need to be provided. The location and dimensions of lot lines and easements
need to be shown.

X Al existing and proposed topography shall be represented on a contour map which
will accompany all proposed new structures. Existing topography information at a
contour interval of two (2) feet or less plus proposed grading plan (including design of

any on site storm water retention/detention area).

X __ The site plan needs to identify natural features such as wooded areas, soils, flood
plains, wetlands and watercourses. The Planning Commission may require scenic
easements, woodlands, or portions of woodlands, rock formations or any natural featuie
of land or resource which would perpetuate the natural attractiveness of any site. All
such scenic easements shall be maintained in perpetuity as described and approved on the
site plan and supporting documents of record.

PROPOSED DEVELOPMENT INFORMATION:

X Structures need to meet the area, height and bulk requirements for the zoning
district. All required yards and setbacks need to be shown.

X Screening walls, greenbelts and landscaped areas need to be detailed and labeled.
The focation of any trees (5” caliper of greater) to be removed must be indicated.
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X A lighting plan showing lighting location, height, area of iflumination, and fixture
details should be provided.

X Solid waste disposal methods need to be identified including the location of
dumpsters and screening details.

X Details on signage need to be provided such as the type, size, height, illumination
and location.

X Off-street parking calculations as required by the Ordinance should be met,
Parking spaces (double striped), driveways, maneuvering lanes and acceleration and
deceleration lanes shall be drawn to scale on all site plans. Barrier-free parking per ADA
standards shall be designed in the same method and manner.

X Loading/unloading areas shall be accurately drawn and labeled. Access to loading
areas need to provide adequate turning radii for trucks.

X Storm water drainage plan should be provided indicating drainage routes, slopes,
materials, manholes, inverts and catch basin locations, and storm water detention /
retention with supporting calculations,

X Sanitary sewage disposal and water systems should be identified.

X __Include details on any pavement surface showing a cross section with pavement
materials. An access permit from the Livingston County Road Commission may be
required.

X Type and proposed location of any outdoor storage.

X_Proposed use of each existing and each proposed structure in this development,
number of stories, gross building floor space, and distances between structures.

X _Elevation plans, including height of exterior (front, side, and rear) facades of all
buildings or structures on site, indicating proposed construction materials, including color
and architecture.

I¥ CONSTRUCTION OR USE HAS NOT COMMENCED WITHIN TWELVE (12)
MONTHS OF THE DATE OF PLANNING COMMISSION APPROVAL ON A
SITE PLAN, THE APPROVAL BECOMES NULL AND VOID AND A NEW
APPLICATION WILL BE REQUIRED. UPON WRITTEN REQUEST FROM
THE APPLICANT, ONE (1) TWELVE (12) MONTH EXTENSION OF THE
APPROVED SITE PLAN MAY BE GRANTED BY THE PLANNING
COMMISSION UPON AN ADEQUATE SHOWING OF NEED BY THE
APPLICANT,
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9. Type and Description of Development
The existing retail will be removed and the Kroger store will
be expanded to approximately 105,935 square feet,

PUD _ Subdivision Site Condo
New Site Plan X Revised Site Plan Additional Phase

10. Site Plan Reqguest

Describe your Request

X i i i istd re
to approximately 105,935 squarxe feet. The site will connect to
public water and the existing water tank will be removed. The
detention basin will be modified. Parking lot improvments and
additional Tandscape will be provided.

I, 46&.«\ é"/ A L (applicant), do hereby swear that the

above statements are true.

I, '4%w ér VA Co (property owner), hereby give

permission for the Charter Township of Brighton staff and consultants to go on the
propesty for which the above referenced petition is proposed for purposes of verifying
information provided on the submitted application.

Signature of Applicant j@i// s Date: ?/ ?{ 020/ é
Signature of Property Owner //% / T Date: ;/ 77{ 0 / é

O’Wbct\-alp rJ’F ”fbt k,‘oJL((a.

Brighton Township Planning Commission Action

Approved/Denied
Date
Conditions of Approval




SPECIAL LAND USE APPLICATION

Charter Township of Brighton
Planning Department

Date July 7, 2016 Permit #

Fee: $1,400

Name of Petitioner THe Kroger Co. of Michigan

Address 40393 Grand River Avenue, Novi, MI 48375

street city state zip
Contact #'s 248-536~1500 248-957-22771
home work fax #

Email adam.crane@kroger.com

Name of Property Owner The Kroger Co. of Michigan

Address 40393 Grand River Avenue, Novi, MI 48375

street cigf state zip
Contact #'s 248-536-1500 248-957-22177
home work fax #

Email adam, crane@kroger.com

Location Address 9968 East Grand River Avenue

DESCRIBE IN DETAIL THE CURRENT USE AT THIS SITE

Lower level/basement N/R

' Floor Kroger grocery store and existing retail shops

2™ Floor 767 SF Mezzanine within Kroger

Describe the SPECIAL USE requested:
1. Retall Establishments & Shopping Centers Greater Than 30,000 SF

2. Drug Stores with Drive Thru Pickup
3. Open Air Businesses

Does the proposed SPECIAL USE involve the inferior storage of materials or goods,

Describe below:
No.

Godrems e, o .
BRIBHTON Toumgye
el




Charter Township of Brighton
Special Land Use Application Page 2

Is the requested use limited to the exterior of the structure?
Retail greater than 30,000 SF and drive through include interior and
exterior of the building. Open air business is limited to the exterior.

Does the proposed SPECIAL USE affect the existing or approved parking,

loading/unloading area, driveway, sanitary system, water supply, required planted

setback and/or required greenbelt?

The parking lot will be modified as part of expansion to create
additional parking for the expanded building and provide the recuired
lane and stacking width at the drive through pharmacy. The exiting
loading dock will remain, Driveways along the west side will be
modified as part of the expansion. A grease trap will be provided.

The site will be connected to public water. Additional landscape

will be provided.
Receipt # Signature Mh

465&;4,\ é‘ ~ang,
gi77mud (;usﬁ%u&fﬁn«/ﬂW%tf&wﬁ

ﬂ,@kf@(j&»’éd .

ZAPC\Applications\Special Land Use.doc
Rev. 7/20/07
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

PERMIT APPLICATION FOR WATER SUPPLY SYSTEMS

(CONSTRUCTION - ALTERATION - ADDITION OR IMPROVEMENT) AS DESC'
Required under the Authority of 1976 PA 399, as amended g

This application becomes an Act 399 Permit only when signed and issued by authonzedﬂ\él@hl a@ {?p":ﬁ‘tment of
Environmental Quality (DEQ) Staff. See instructions below for completion of this applicatio

1. Municipality or Organization, Address and WSSN
that will own or control the water facilities to be constructed. This permit is
to be issued ta:

Livingston Community Water Authotity
10001 Silver Lake Road
Brighton, M1 48116

WSSN: 03929

2. Owner’s Contact Person (provide name for questions):

Contact: Mark St. Charles
Title:  Ghairman
Phone: 1-810-231-1333

Permit S

oy

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

PERMIT ND.
b 3

4 PYb

163043M0622°16

EXAMINED AND APPROVEQ F@iR COMPLIANCE
WITH ACT 399, P.A, 1976 ’

3. Project Name (Provide phase number if project is segmented):

Kroger D-638 Watermain Extension

4. Project Location
(City, Village, Township):
Brighton Township

5. County (location of project):
Livingston

ISSUED UNDER THE AUTHORITY OF THE DIRECTOR OF THE DEPARTMENT OF ENVIRONMENT QUALITY

cc: Alan Boyer, PE, LSG Engineers & Surveyors

OHM Advisors
Brighton Township
Livingston €6 DPH

Patrick J. Brennan)

517-581-276
Reviewed by:

Issued by: /%)Z%({é; ,ﬂB’WLMb

.B., Dist. Engineer

[7 1 this box is marked see attached speclal conditions, 2ach Tallmadge, E.L.T., Area Engineer

517-937-6799

Instructions: Complete items 1 through & above and 6 through 21 on the following pages of this application. Print or type
all information except for signatures. Mall completed application, plans and specifications, and any attachments to the DEQ
District Office having jurisdiction in the area of the proposed construction.

Please Note:

a. This PERMIT only authorizes the construction, alteration, addition or improvement of the water system described
herein and is issued solely under the authority of 1976 PA 399, as amended.
b. The issuance of this PERMIT does not authorize violation of any federal, state or local laws or regulations, nor does
it obviate the necessity of obtaining such permits, including any other DEQ permits, or approvals from other units of

government as may be required by law.

c. This PERMIT expires two (2) years after the date of issuance in accordance with R 325.11306, 1976 PA 399,
administrative rules, unless construction has been initiated prior to expiration.

d. Noncompliance with the conditions of this permit and the requirements of the Act constitutes a violation of the Act.

e. Applicant must give notice to public utilities in accordance with 1974 PA 53, (MISS DIG), being Section 460.701 to
460.718 of the Michigan Compiled Laws, and comply with each of the requirements of that Act.

f.  All earth changing activities must be conducted in accordance with the requirements of the Soil Erosion and
Sedimentation Control Act, Part 91, 1994 PA 451, as amended.

g. Al construction activity impacting wetlands must e conducted in accordance with the Wetland Protection Act, Part

303, 1994 PA 451, as amended.

h. Intentionally providing false information in this application constitutes fraud which is punishable by fine and/or

imprisonment.

i. Where applicable for water withdrawals, the issuance of this permit indicates compliance with the requirements of

Part 327 of Act 451, Great Lakes Preservation Act.

EQP5877 (Rev. 6/2012)




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
Permit Application for Water Systems (Continued)

6. Facilities Description — In the space below provide a detailed description of the proposed project. Applications
without adequate facilities descriptions will be returned. SEE EXAMPLES BELOW. Use additional sheets if needed.

86 LF of 14-inch HDPE Watermain (ID 12-inch) by directional bore beneath Whitmore Lake Road (Old US-23),
e,

1,550 LF of 12-inch DIP Watermain in Victor Drive aR4 an easement from Whitmare L.ake Road (Old US-283), west and
south to the south property line of the existing Kroger parcel;

2,005 LF of 8-inch DIP Watermain in an easement from the proposed 12-inch main in Victor Drive, north, west and south

to the proposed 12-inch main south of the Kroger store; and,

58/LF of 6-inch DIP Watermain in an easement as fire hydrant lead.

EXAMPLES ~ EXAMPLES — EXAMPLES — EXAMPLES — EXAMPLES — EXAMPLES

Water Mains 500 feet of 8-inch water main in First Street from Main Street north to State Street.
OR

250 feet of 12-inch water main in Clark Road from an existing 8-inch main in Third Avenue north to a
hydrant.

Booster A booster station located at the southwest corner of Third Avenue and Main Street, and equipped with

Stations | two, 15 Hp pumps each rated 150 gpm @ 200 feet TDH.  Station includes backup power and all other
equipment as required for proper operation.

Elevated A 300,000 gallon elevated storage tank located in Gity Park. The proposed tank shall be spherical, all

Storage Tank | welded construction and supported on a single pedestal. The tank shall be 150 feet in height, 40 feet in
diameter with a normal operating range of 130 — 145 feet. The interior coating system shall be ANSI/NSF
Standard 61 approved or equivalent. The tank will be equipped with a cathodic protection system, and
includes a tank level control system with telemetry.

Chemical A positive displacement chemical feed pump, rated at 24 gpd @ 110 psi to apply a chlorine solution for

Feed Well No. 1. Chlorine is 12.5% NaOCL, ANSI/NSF Standard 60 approved and will be applied at a rate of
1.0 mg/! of actual chlorine.

Water Supply | Well No. 3, a 200 foot deep well with 170 feet of 8-inch casing and 30 feet of 8-inch, 10 slot screen. The

Well well will be equipped with a 20 Hp submersible pump and motor rated 200 gom @ 225 feet TDH, set at
160 feet below land surface.

Treatment A 5 million gpd water treatment plant located at the north end of Second Avenue. The facility will

Facilities include 6 low service pumps, 2 rapid mix basins, 4 flocculation/sedimentation basins, 8 dual media
filters, 3 million gallon water storage reservoir and 6 high service pumps. Also included are chemical
feed pumps and related appurtenances for the addition of alum, fluoride, phosphate and chlorine.

EQP5877 (Rev. 6/2012)




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

Permit Application for Water Systems (Continued)

General Project Information — Complete all boxes below.

7. Design engineer’s name, engineering firm, address, 8. Indicate who will provide project construction inspection:
phone number, and email address: [Organization listed in Box 1.
[CJEngineering firm listed in Box 7.
Alan Boyer, PE XIOther - name, address, and phone number listed below,
LSG Engineers & Surveyors OHM Advisors Inc
3135 Pinetree Road, Suite D 34000 Plymouth Road
Lansing, MI 48911 Livonia, Ml 48150
517-393-2902 x225 734-522-6711
9, Is a basis of design attached?
XIYES [INO

if no, briefly explain why a basis of design is not needed.

10. Are sealed and signed engineering plans attached?
XIYES [No

If no, briefly explain why engineering plans are not needed.

11. Are sealed and signed construction specifications attached?
CIYES XINO

If specifications are not attached, they need to be on file at DEQ,

12. Were Recommended Standards for Water Works, Suggested Practice for Water Works, AWWA guidelines,
and the requirements of Act 399 and its administrative rutes followed?
XIYES [INO

if no, explain which deviations were made and why.

13. Are all coatings, chemical additives and construction materials ANSI/NSF or other adequate 3 party approved?
XIYES [[INO

If no, describe what coatings, additives or materials did not meet the applicable standard and why.

14. Are all water system facilities being installed in the public right-of-way or a dedicated utility easement?
(For projects not located in the public right-of-way, utility easements must be shown on the plans.)
XIYES [INO

If no, explain how access will be obtained.

15. Is the project construction activity within a wetland (as defined by Section 324.30301(d)) of Part 303, 1994 PA 4517
[IYES NO

If yes, a wetland permit must be obtained.

16. Is the project construction activity within a 100-year floodplain (as defined by R 323.1311(e)) of Part 31, 1994 PA 451,
administrative rules?
[JvES XINO

if yes, a flood plain permit must be obtained.

17. Is the project construction activity within 500 feet of a lake, reservoir, or stream?
[JYEs

If yes, a Soil and Erosion Control Permit must be obtained or indicate if the owner listed in box 2 of this application is an
Authorized Public Agency (Section 10 of Part 91, 1994 PA 451) [[] Owner is APA.

EQP5877 (Rev. 6/2012)




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

Permit Application for Water Systems (Continued)

18. Will the proposed construction activity be part of a project involving the disturbance of five (5) or more acres of land?
XIYES . [INo

If yes, is this activity regulated by the National Pollutant Discharge Elimination System storm water regulations?
[ IYES: NPDES Authorization to discharge storm water from construction activities must be obtained.

XINO: Describe why activity is not regulated: Activity will occur prior to the commencment of the later site construction
phase that will involve a disturbance of five (5) acres or more. An NPDES NOG will be obtained prior to the
commencement of activities that will disturb five (5) acres or more. -

Please call 517-241-8993 with questions regarding the applicability of the storm water regulations.

19. Is the project in or adjacent to a site of suspected or known soil or groundwater contamination?
LIYES XINO

If yes, attach a copy of a plan acceptable to the DEQ for handling contaminated soils and/or groundwater disturbed during
construction. Contact the local DEQ district office for listings of Michigan sites of environmental contamination.
20. IF YOU ARE A CUSTOMER/WHOLESALE/BULK PURCHASER, GOMPLETE THE FOLLOWING

1) Name and WSSN of source water supply system (seller)

2) Does the water service contract require water producetr/seller to review and approve
customer/wholesale/bulk purchaser water system construction plans?

[IYES [CINO

If yes to #2, the producet/seller approval letter must be attached when submitted to DEQ.

21. Owner's Ceriification The owner of the proposed facilities or the owner’s authorized representative shall
complete the owner's certification. It is anticipated that the owner will either be a governmental agency (city,
village, township, county, etc.) or a private owner (individual, company, association, etc.) of a Type | public

water supply.

OWNER’S CERTIFICATION

//amé S7. Charles (name), actingasthe _ Cha ' man (title/position) for
(print) (print)

/. qu_ﬁton (anmul’)/ﬂ/ 4),7er Au7jm,.,7hy(entlty owning proposed facilities) certify that this project has
(print)

been reviewed and approved as detailed by the Plans and Specifications submitted under this application, and is in
compliance with the requirements of 1976 PA 399, as amended, and its administrative rules.

% M A%/ %/y LS5/ 025~/ 553

gﬁature Date Phone

*Qriginal signature only, no photocopies will be accepted.

RECEIVED
JUN ¢ 7 2016

DEQ-?{MG-JACKSON

EQP5877 (Rev. 6/2012)



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

Permit Application for Water Systems (Continued)

PROJECT BASIS OF DESIGN - FOR WATER MAIN PROJECTS

PROJECT NAME: Kroger D-638 Watermain Extension

For this PROJECT the following information must be provided per Act 399 unless waived by the Department.
For projects other than water main installation, or if additional space is needed, attach separate sheet(s) with
detailed Basis of Design calculations.

A.  Ageneral map of the initial and ultimate service areas
Xincluded on engineering plans [ JAttached separately
B. Number of service connections served by this permit application 1
C.  Total number of service connections ultimately served by entire project 1
D. Residential Equivalent Units (REUs) served by this permit application 18
E. Total Residential Equivalent Units (REUs) ultimately served by entire-project 18
F. Water flow rates for proposed project based on REUs listed in “D’ and “E" above
1. Initial design average day flow (mgd) 0.005
2. Initial design maximum day flow (mgd) 0.019
3. Total design average day flow (mgd) 0.005
4. Total design maximum day flow (mgd) 0.019
5. Required fire flows: 2,500 gpm for 2 hours
G. Actual flows and pressures of existing system
at the connection point(s) @ 1898 gpm at 52 psi
gpm at psi
. gpmat_____psi
—___gpmat____ psi
H. Estimated minimum flows and pressures within
the proposed water main system ©) 20 gpm at 40 psi

(1) Every water system must decide what levels of fire fighting flows they wish to provide. Fire flow should be appropriate
for the area (residential, commercial, industrial) being served by the project. Typical fire flow rates can be obtained
from the water supply, local fire dept., ISO or AWWA. The water systemn must then be designed to be able to provide
the required fire flows while maintaining at least 20 psi in all portions of the distribution system.

(2) Flows and pressures at the connection points must be given to determine if the existing water main(s) are able to
deliver water to the new service area. These numbers can be obtained from a properly modeled and calibrated
distribution system hydraulic analysis or hydrant flow tests performed in the field. If more than one connection is

proposed, list as needed.

(3) List what the estimated minimum flows can be expected in the proposed water mains based on estimated water
demands, head losses, elevation changes and other factors that may affect flows, such as dead end mains.

EQPS5877 (Rev. 6/2012)
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FLEISAVANDENBRINK

VIA EMAIL

Mr. Adam Crane

o Kroger Company of Michigan

Michael J. Labadie, PE
Julie M. Kroll, PE, PTOE
Steven J. Russo, E.I.T.
Fleis & VandenBrink

From:

Date: August 12, 2016

Proposed Kroger Expansion -
Re: Brighton Township, Michigan BRIGHTON Trvsm o
Traffic Impact Study ALY

Introduction

This memorandum presents the results of a Traffic Impact Study (TIS) for the proposed Kroger expansion in
Brighton Township, Michigan. The project site is located in an area near the southwest quadrant of the Grand
River Avenue & Whitmore Lake Road intersection. The proposed development plans include a 40,872
square feet (SF) expansion of the existing Kroger store into the adjacent retail space. Site access for the
subject site is not proposed to change as part of the development plans. Access is currently provided via one
driveway to Whitmore Lake Road and two driveways to Grand River Avenue. The study section of Grand
River Avenue and all other study roadways are under the jurisdiction of the Livingston County Road
Commission (LCRC).

Based on the standards set forth in the Brighton Township Zoning Ordinance, a TIS is required to evaluate
traffic impacts of the proposed development. This TIS has been completed to identify the impacts (if any) of
the proposed development on the following study intersections:

Grand River Avenue & Whitmore Lake Road / Old US-23,
Grand River Avenue & Borderline Drive,

Grand River Avenue & Kroger Drive, and

Whitmore Lake Road & Victor Street

The scope of the study was developed based on Fleis & VandenBrink’'s (F&V) knowledge of the study area,
understanding of the development program, accepted traffic engineering practice, and the methodologies
published by the Institute of Transportation Engineers (ITE). Additionally, F&V solicited input regarding the
proposed scope of work from LCRC and the Township’s traffic consultant, OHM. The study analyses were
completed using Synchro and SimTraffic, Version 9 traffic analysis software.

Data Collection

Existing weekday traffic volume data were collected at the study intersections by F&V subconsultant Traffic
Data Collection, Inc. (TDC). Vehicular turning movement count data were collected in 15-minute intervals on
Tuesday July 19, 2016 from 4:00 PM to 6:00 PM and Saturday July 16, 2016 from 11:00 AM to 1:00 PM.
This data was used as a baseline to establish the current peak hour traffic volumes for the existing traffic
conditions analysis. Additionally, F&V collected an inventory of existing lane use and traffic controls and
obtained existing traffic signal timing information from LCRC.

27725 Stansbury Boulevard, Suite 150
Farmington Hills, M1 48334
P:248.536.0080

F:248.536.0079

www. fyeng.com



The peak hour volumes for each intersection were utilized for this study and the volumes were balanced
upward through the study network. In general, the peak hours of existing network traffic were identified to
occur between 4:45 PM to 5:45 PM and 12:00 PM to 1:00 PM. The traffic volume data are attached and
summarized in the attached Figure 2.

At the time these traffic counts were collected, the Michigan Department of Transportation (MDOT) had
commenced with a construction project at the 1-96/US-23 interchange located approximately %2 mile from the
study area. Comparison of counts collected in February, 2015 (prior to construction) and the existing counts
indicate that peak hour volumes at the intersection of Grand River Avenue & Whitmore Lake Road / Old US-
23 have increased 16%. This increase is significant and likely related to construction activities associated
with the 1-96/US-23 interchange improvements.

Existing Conditions

Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections
using Synchro (Version 9) traffic analysis software. This analysis was based on the existing lane use and
traffic control shown on the attached Figure 1, the existing peak hour traffic volumes shown on the attached
Figure 2, and the methodologies presented in the Highway Capacity Manual 2010 (HCM). Typically, LOS D
is considered acceptable, with LOS A representing minimal delay, and LOS F indicating failing conditions.
Additionally, SimTraffic network simulations were reviewed to evaluate network operations and vehicle
queues. The existing conditions results are attached and summarized in Table 1 below.

Table 1: Existing Intersection Operations

PM Peak SAT Peak
Delay Delay

Intersection Control Approach (s/veh) LOS | (s/lveh) LOS
1. Grand River Avenue Signalized EB 55.2 E 31.5 C
& Whitmore Lake Road / WB 67.8 E 31.3 C
Old US-31 NB 51.56 D 30.0 C
SB 51.6 D 28.7 Cc
Overall 57.9 E 30.5 C
2. Grand River Avenue Signalized EB 7.9 A 7.2 A
& Borderline Drive WB 4.3 A 3.5 A
NB 30.5 C 30.6 o]
Overall 9.1 A 8. A

3. Grand River Avenue STOP EB Free Free

& Kroger Drive (Minor) WBLT 10.4 B 9.9 A
NB 14.9 B 13.2 B
4. Whitmore Lake Road STOP EB 29.3 D 18.7 C
& Victor Street / (Minor) WB 138.7 F 82.0 F
Shopping Center Drive NB LT 11.0 B 9.9 A
SBLT 10.0 B 9.6 A

The results of the existing conditions analysis indicate that all study intersection approaches and movements
currently operate acceptably at a LOS D or better during the PM and Saturday (SAT) peak periods with the
exception of the following:

e The signalized intersection of Grand River Avenue & Whitmore Lake Road / Old US-23 which
currently operates at an overall LOS E during the PM peak period with several approaches and
movements operating at a LOS E.



e The STOP controlled eastbound and westbound left turn movements from Victor Street and the
opposing shopping center driveway onto Whitmore Lake Road which currently operate at a LOS F
during both the PM and SAT peak periods.

Review of network simulations indicates acceptable traffic operations during the SAT peak period. During the
PM peak period, long vehicle queues are observed for several approaches and movements at the intersection
of Grand River Avenue & Old US-23 / Whitmore Lake Road. On the westbound approach a long vehicle
queue is observed for the left turn movement which frequently exceeds available storage length and spills
back into the through travel lanes along Grand River Avenue. On the northbound approach, a long vehicle
queue is observed for the through movement which extends back past Victor Street for approximately 30
minutes of the peak hour. At all other study intersections vehicle queues are observed to be acceptably
processed.

At the intersection of Whitmore Lake Road & Victor Street / Shopping Center Driveway, network simulations
indicate acceptable traffic operations during both peak periods as a result of the low traffic demand for the
STOP controlled egress left turn movements.

At the intersection of Grand River Avenue & Whitmore Lake Road / Old US-23, all approaches have dynamic
no turn on red restrictions where a dynamic regulatory sign displays a “NO TURN ON RED” message for right
turning vehicles during the protected phase of the conflicting left turn movement only. As Synchro / SimTraffic
cannot replicate a dynamic no turn on red, right turns on red were assumed prohibited on all approaches as a
conservative approach. As a result, simulations at the intersection of Grand River Avenue & Whitmore Lake
Road / Old US-23 show the eastbound and westbound approaches to have slightly longer vehicle queues
then field observations indicate.

Existing Improvements

In order to provide an acceptable LOS D or better for all study intersection approaches and movements,
improvements to the study network were investigated. At the intersection of Grand River Avenue & Old US-
23 / Whitmore Lake Road, traffic signal cycle length and timing changes were reviewed and it was determined
that these changes do not sufficiently reduce vehicle delays. Subsequently, geometric improvements were
evaluated and the results of this analysis indicate that right turn lanes should be constructed on the
eastbound and westbound Grand River Avenue approaches and corresponding right turn overlap signal
phases should be provided. With the recommended improvements all study intersection approaches and
movements will operate acceptably as shown in Table 2.

Table 2: Existing Intersection Operations with Improvements

PM Peak SAT Peak
Delay Delay
Intersection Control  Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 37.7 D 22.8 C
& Whitmore Lake Road / WB 39.5 D 24.8 C
Old USs-31 NB 39.0 D 24.3 C
SB 4.1 D 24.2 C
Overall 39.2 D 23.9 C

Although these improvements are needed to improve existing traffic operations today, no improvements to the
study network are currently planned. Therefore, the remainder of this study evaluates traffic operations with
the existing infrastructure.

Background Conditions

Historical traffic data from LCRC were referenced in order to determine the applicable growth rate for the
existing traffic volumes to the project build-out year in 2018. Most recent traffic data from LCRC indicate that
between 2009 and 2013 overall traffic volumes in the area have decreased or remained stagnant. However,
as no new traffic counts have been collected in the study area within the last three years, population forecasts
for Brighton Township were also reviewed from the Southeast Michigan Council of Governments (SEMCOG).
SEMCOG population forecasts for Brighton Township indicate an annual population growth rate of 0.75%.



Therefore, an annual growth rate of 0.75% was applied to the 2016 traffic volumes for two years to calculate
the 2018 traffic volumes for the analysis of background conditions without the proposed development.

Background Operations

Background peak hour vehicle delays and LOS were calculated based on the existing lane use and traffic
control shown on the attached Figure 1, the background traffic volumes shown on the attached Figure 3, and
the methodologies presented in the HCM. The results of the background conditions analysis are attached and
summarized in Table 3.

Table 3: Background Intersection Operations

PM Peak SAT Peak
Delay Delay
Intersection Control  Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 57.1 E 32.9 C
& Whitmore Lake Road / wB 73.0 E 31.9 C
Old Us-31 NB 53.5 D 31.0 C
SB 52.9 D 294 C
Overall 60.8 E 315 C
2. Grand River Avenue Signalized EB 8.0 A 7.3 A
& Borderline Drive wB 4.3 A 3.6 A
NB 30.5 C 30.7 C
Overall 2 A 8. A
3. Grand River Avenue STOP EB Free Free
& Kroger Drive (Minor) WB LT 10.5 B 10.0
NB 15.1 C 13.4
4. Whitmore Lake Road STOP EB 30.8 D 19.1 C
& Victor Street / (Minor) WB 153.0 F 89.9 F
Shopping Center Drive NB LT 1.2 B 10.0 A
SBLT 10.1 B 9.7 A

The results of the background conditions analysis indicate that all study intersection approaches and
movements will continue to operate in a manner similar to existing conditions. Vehicle delays and LOS as
shown in Table 3 will be similar to existing conditions and minor increases will not be discernable. Review of
network simulations also indicates traffic operations which are similar to existing conditions with long vehicle
queues at the intersection of Grand River Avenue & Whitmore Lake Road / Old US-23 during the PM peak
hour.

Site Trip Generation and Assignment

The number of PM and SAT peak hour vehicle trips that would be generated by the Kroger expansion was
forecast based on data published by ITE in Trip Generation, 9" Edition and the Trip Generation Handbook, g9
Edition. The existing 15,559 SF of retail space adjacent to Kroger is currently generating peak hour traffic
volumes that are included in the existing peak hour traffic counts; therefore, in order to determine the potential
impact of the proposed Kroger expansion, the net increase in vehicle trips associated with the change in land
use and occupancy was calculated.

The ITE description for Specialty Retail Center (Land Use 826) was determined to best fit the existing uses
and sizes of the retail space; however, this land use does not provide trip generation for the Saturday peak
hour. Therefore, the ITE Shopping Center Land Use was utilized during the Saturday peak hour. Due to the
. relatively small size of the proposed retail use as compared to the ITE Shopping Center dataset, the average
trip generation rate was referenced as opposed to the fitted curve equation.

As is typical of retail and supermarket uses, a portion of the site-generated trips are already present on the
adjacent road network and are interrupted to visit the site. These trips are known as “pass-by” trips and
account for a percentage of the total site-generated traffic. Pass-by trips result in turning movements at the



site driveways, but do not increase traffic valumes on the adjacent road network. Similar to pass-by trips, a
portion of the site-generated trips are vehicles that are traveling on the adjacent roadway that alter their
direction of travel to visit the site then return to their original route. These trips are known as “diverted-link”
trips. For the purposes of this study, pass-by trips were applied along Grand River Avenue while diverted link
trips were assumed to originate from Whitmore Lake Road.

The percentage of pass-t?jy and diverted-link trips was determined based on the rates published by ITE in Trip
Generation Handbook, 3" Edition. ITE pass-by data is not available for the Specialty Retail Center Land Use;
therefore, pass-by rates for the Shopping Center Land Use were utilized. Furthermore, pass-by data is not
available for Supermarkets during the Saturday peak hour. In order to develop a Saturday pass-by rate,
Weekday PM peak hour pass-by rates were compared to Saturday mid-day pass-by rates for the Free
Standing Discount Superstore and Shopping Center land uses. The results of this comparison indicate that
there are approximately 23% fewer pass-by trips during the weekday SAT mid-day peak hour as compared to
the weekday PM peak hour. This reduction in pass-by trips was applied to the supermarket weekday pass-by
rate to calculate the Saturday mid-day pass-by rate for supermarkets. The site trip generation forecast is
summarized in Table 4.

Table 4: Site Trip Generation

ITE Average PM Peak Hour SAT Peak Hour
Land Use Code  Amount  Units Daily Traffic In  Out Total In Out Total
Supermarket 850 40,872 SF 4,179 197 190 387 222 213 435
Pass-By 36% PM, 28% SAT 1,337 71 68 139 62 60 122
New Trips 2,842 126 122 248 . 160 153 313
Existing Retail 826 15,559 SF 690 26 33 59 39 36 75
Pass-By 34% PM, 26% SAT 207 9 11 20 10 10 20
New Trips 483 17 22 39 29 26 55
NET CHANGE IN TRIPS 3,489 171 157 328 183 177 360
Pass-By 1,130 62 57 119 52 50 102
New Trips 2,359 109 100 209 131 127 258

The vehicle trips that would be generated by the Kroger expansion were assigned to the study road network
based on existing peak hour traffic patterns for the site, the existing site access locations, and the
methodologies published by ITE. This methodology indicates that pass-by trips enter and exit the
development in their original direction of travel, diverted-link trips return to the original road on which they
were traveling, and new trips will return to their direction of origin. The existing traffic patterns indicate the
distribution of site-generated traffic summarized in Table 5.

Table 5: Site Trip Distribution

New Trips Pass-By / Diverted
From To PM SAT From To PM SAT
East East 28% 25% East West 33% 23%
West West 28%  32% West East 25% 31%
North  North 13% 12% North South 15% 19%
South South 31% 31% South North 27% 27%
100% 100% 100% 100%




The site-generated vehicle trips were assigned to the study road network based on this trip distribution model
and as shown on the attached Figure 4. New site generated trips were assigned at the off-site study
intersections based on existing turning movement patterns. The site-generated trips were added to the
background traffic volumes shown on the attached Figure 3 to calculate the future peak hour traffic volumes
shown on the attached Figure 5.

Future Conditions

Future peak hour vehicle delays and LOS were calculated at the study intersections based on the existing
lane use and traffic control shown on the attached Figure 1, the future peak hour traffic volumes shown on the
attached Figure 5, and the methodologies presented in the HCM. The results of the future conditions analysis
are attached and summarized in Table 6.

Table 6: Future Intersection Operations

PM Peak SAT Peak
Delay Delay

Intersection Control ~ Approach (s/veh) LOS | (s/lveh) LOS
1. Grand River Avenue Signalized EB 60.2 E 34.4 C
& Whitmore Lake Road / wB 80.9 F 32.2 C
Old US-31 NB 53.6 D 31.3 C
SB 63.1 b | 293 C
Overall 64.3 E 321 C
2. Grand River Avenue Signalized EB 9.2 A 8.5 A
& Borderline Drive WB 52 A 4.4 A
NB 31.5 o] 32.2 ¢
Overall 10.7 B 10.3 B

3. Grand River Avenue STOP EB Free Free

& Kroger Drive (Minor) WB LT 11.0 B 10.4 B
NB 17.0 C 15.0 C
4. Whitmore Lake Road STOP EB 38.4 E 22.4 C
& Victor Street / (Minor) WB 340.9 F 160.7 F
Shopping Center Drive NB LT 11.7 B 10.4 B
SBLT 10.0 B 9.6 A

The results of the future conditions analysis indicate that the proposed expansion will not have a significant
impact on the adjacent road network. At the signalized intersection of Grand River Avenue & Whitmore Lake
Road / Old US-23, overall vehicle delays at the intersection will increase by 3.5 and 0.6 seconds during the
PM and SAT peak periods, respectively, which will not be discernable to existing network traffic. Additionally,
the proposed expansion will increase traffic at the intersection by approximately 2% and 3% during the PM
and SAT peak periods, which is not significant.

At the intersection of Whitmore Lake Road & Victor Street / Shopping Center Drive, the minor street
eastbound and westbound left turn movements will continue to operate at LOS F during the peak periods,
while the eastbound right turn movement from Victor Street will operate at a LOS E. At this intersection, the
predominant driveway movements are the northbound left turn and eastbound right turn (Kroger shopping
center traffic entering and exiting to the south on Whitmore Lake Road). Review of network simulations
indicates that the signalized intersection of Grand River Avenue & Whitmore Lake Road / Old US-23 creates
gaps in the southbound Whitmore Lake Road traffic stream to help facilitate these movements. Additionally,
egress site-generated ftraffic to the north on Old US-23 and east on Grand River Avenue can be
accommodated via the Kroger Driveway to Grand River Avenue.

FAV



Review of network simulations indicates future traffic operations which are similar to background conditions.
During the PM peak hour, long vehicle queues are continued to be observed for several approaches and
movements at the intersection of Grand River Avenue & Old US-23 / Whitmore Lake Road which lasts
throughout the duration of the peak periods and exceed available storage lengths.

Future Improvements

In order to mitigate future traffic operations at the signalized intersection of Grand River Avenue & Old US-23
/ Whitmore Lake Road back to background conditions, improvements to the study network were investigated.
The results of this analysis indicate that with the construction of a westbound right turn lane all approaches
and movement would operate in an improved manner as compared to existing conditions; however, some
approaches and movements will continue to operate at a LOS E during the PM peak hour as shown in Table

7.

Table 7: Future Intersection Operations with Improvements

PM Peak SAT Peak
Delay Delay
Intersection Control ~ Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 51.0 D 335 C
& Whitmore Lake Road / WB 58.6 E 31.2 C
Old US-31 NB 50.9 D 306 C
SB $19 D | 220 C
Overall 53.7 D 314 C

Conclusions

The conclusions of this Traffic Impact Study are as follows:

1.

Currently, the signalized intersection of Grand River Avenue & Whitmore Lake Road / Old US-23
operates at an overall LOS E during the PM peak hour and requires geometric improvements to
mitigate currently unacceptable traffic operations.

The minor street eastbound and westbound left turn movements at the intersection of Whitmore Lake
Road & Victor Street / Shopping Center Drive currently operate at a LOS F during the peak periods;
however, review of network simulations indicate acceptable traffic operations during both peak
periods as a result of the low traffic demand for the STOP controlled egress left turn movements.

Background conditions were evaluated which includes a traffic growth rate of 0.75% per year to the
project buildout year of 2018.

Under background traffic conditions without the proposed development, all study intersections will
operate in a manner similar to existing conditions with minor increases in vehicle delays and LOS.

The analysis of future conditions with the proposed development indicates that the proposed
expansion will not have a significant impact on the adjacent road network. At the intersection of
Grand River Avenue & Old US-23 / Whitmore Lake Road overall vehicle delays will increase by less
than two seconds during the peak periods which will not be discernable.

The proposed expansion will increase traffic at the intersection of Grand River Avenue & Old US-23 /
Whitmore Lake Road by less than 2% during both peak periods, which is not significant.

With the recommended improvements below, all study intersection approaches and movements will
operate in an improved manner as compared to existing conditions.

a. Construct right turn lane on the westbound approach at the intersection of Grand River
Avenue & Old US-23 / Whitmore Lake Road.

b. Provide corresponding right turn overlap phase.



Any questions related to this memorandum, study, analyses, and results should be addressed to Fleis &
VandenBrink.

Attached: Figures 1-5
Traffic Volume Data
SEMCOG Data
Synchro / SimTraffic Results
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Traffic Data Collection (TDC)

tdccounts.com e Dt Enticza

g

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_1 Borderline & GrandRiver_Sat 7-16-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_1
Weather: Cldy, Dry Temp 60's Start Date : 7/16/2016
Count By: Miovision Video SCU 24L PageNo :1
Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
NA Grand River Avenue Borderline Drive Grand River Avenue
Southbound Westhound Northbound Eastbound
StartTime | Rot] Thiu| Left| Peds| s To| Rgt| Thru| LeR| Peds| Am.to | Rgt] Thru| Left| Peds| Apptow | Rgt| Thru| LeR | Peds | Ae Tola | Int Totaf |
11:00 AM 0 0 0 0 0 0 124 18 0 1421 18 0 2 0 45| 32 140 0 0 172 359
11:15 AM 0 0 0 0 0 0 M u 0 155 13 0 45 0 58| 27 164 0 0 194 404
11:30AM] 0 0 0 0 0 0 144 19 0 163] 19 0 43 0 62| 33 160 0 0 193 418
11:45 AM 0 0 0 0 0 0 150 18 0 1681 15 0 28 0 43| 3 175 0 0 206 417
Total 0 0 0 0 0 0 559 69 0 628 65 0 143 0 208 123 639 0 0 762 1598
12:00 PM 0 0 0 0 0 0 140 10 0 150 | 26 0 29 0 55 20 174 0 0 191 396
12:45 PM 0 0 0 0 0 0 143 15 0 158 | 16 0 40 0 56| 34 163 0 0 197 414
12:30 PM 0 0 0 0 0 0 165 16 0 181 19 0 37 0 56| 23 168 0 0 191 428
12:45 PM 0 0 0 0 0 0 149 17 0 1661 15 0 3 0 50| 36 181 0 0 217 433
Total 0 0 0 0 0 0 597 58 0 655| 76 0 1M 0 2171 113 683 0 0 796 | 1668
Grand Total 0 0 0 0 0 0 1186 127 0 1283] 14 0 284 0 4251 236 1322 0 0 1558 | 3266
Apprch % 0 0 0 0 0 9014 99 0 332 0 668 0 151 849 0 0
Total % 0 0 0 0 0 0 354 39 0 393] 43 0 87 0 131 72 405 0 0 477
Pass Cars 0 0 0 0 0 0 1144 126 0 1270 140 0 284 0 4241 235 1313 0 0 1548 | 3242
% Pass Cars 0 0 0 0 0 0 99 992 0 99] 993 0 100 0 998! 996 993 0 0 994| 933
Single Units 0 0 0 0 0 T 0 0 11 1 0 0 0 1 1 8 0 0 g 2
% Single Units 0 0 0 0 0 0 i 0 0 09| 07 0 0 0 02| 04 06 0 0 06 06
Heavy Trucks 0 0 0 0 0 0 i 1 0 2 0 0 0 0 0 0 1 0 0 1 3
% Heavy Trucks 0 0 0 0 0 001 08 0 0.2 0 0 0 0 0 0 04 0 0 0.4 0.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during weekend (Saturday) from 11:00 AM - 1:00 PM mid-day peak hours. Signalized intersection, no ped
signals. Video SCU camera was located within SE intersection quadrant.
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Fleis & VandenBrink
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Site Code : TMC_1
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NA
<« 1156 1440 1283 1156 «
g : [0)
- Pass Cars _pire R §
W Single Units i o
: A
<
o
>
<
®
=

Borderline Drive




Project: Brighton Traffic Study

Study Type: 2

Hr. Video Turning Movement

Weather: Cldy, Dry Temp 60's
Count By: Miovision Video SCU 24L

Traffic Data Collection (TDC)

tdccounts.com

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name : TMC_1 Borderline & GrandRiver_Sat 7-16-16

Site Code : TMC_1

Start Date : 7/16/2016

PageNo :3

e

Traffic Data Covisction

NA Grand River Avenue Borderline Drive Grand River Avenue
Southbound Westhound Northbound Eastbound
StartTime | Rgt| Thru] Left| App.Total | Rgt] Thru] lef| App.Total| Rat] Thru| Left| App.Tolal| Rqt] Thru|  LeRt| App.Total| Int. Total]
Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 0 0 0 0 0 140 10 150 26 0 29 55 20 171 0 191 396
12:15 PM 0 0 0 0 0 143 15 168 16 0 40 56 34 163 0 197 M1
12:30 PM 0 0 0 0 0 165 16 181 19 0 37 56 23 168 0 191 428
12:45 PM 0 0 0 0 0 149 17 166 15 0 35 50 36 181 0 217 433
Total Volume 0 0 0 0 0 597 58 655 76 0 141 217 113 683 0 796 1668
% App. Total 0 0 0 0 91.1 8.9 35 0 65 14.2 85.8 0
PHF .000 .000 .000 .000 .000 .905 853 .905 731 .000 .881 969 .785 .943 .000 917 .963
Pass Cars 0 0 0 0 0 591 58 649 75 0 141 216 13 680 0 793 1658
% Pass Cars 0 0 0 0 0 99.0 100 99.1 98.7 0 100 99.5 100 996 0 99.6 99.4
Single Units 0 0 0 0 0 5 0 5 1 0 0 1 0 3 0 3 9
% Single Units 0 0 0 0 0 08 0 08 1.3 0 0 05 0 04 0 04 05
Heavy Trucks 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
% Heavy Trucks 0 0 0 0 0 0.2 0 0.2 0 0 0 0 0 0 0 0 0.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
« 597 738 655 597 «
= ®
= ) -
s141 Pass Cars 58 0
2 Single Units Q
e Heavy Trucks A
Ly Ped E
14 1 >
2 12:00 PM -
© 12:45 PM. >

Borderline Drive

A




Traffic Data Collection (TDC) —T-TC

tdccounts.com Tt i Codieesa

Phone: (686) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_2 Victor & GrandRiver_Sat 7-16-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC 2
Weather: Cldy, Dry Temp 60's Start Date :7/16/2016
Count By: Miovision Video SCU 4PU PageNo :1
Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
Victory Oit Change Dw. Grand River Avenue Victors Street Grand River Avenue
Southbound Westhound Northbound Eastbound
Start Time | Rgt | Thru ] Left i Peds | App.Total | Rgt [ Thru I Left | Peds ] App.Tolal | Rgt I Thru l Left l Peds | App.Total | Rot | Thru ] Left l Peds l App. Total | Int. Total }
11:00 AM 0 0 0 0 0 0 147 23 0 170 26 0 1 1 28 3 166 0 0 169 367
11:15 AM 0 0 0 0 0 0 156 17 0 173 30 0 4 0 34 4 164 0 0 168 375
11:30 AM 0 0 0 0 0 1 156 10 0 167 27 0 1 0 28 3 18 0 0 181 376
11:45 AM 0 0 1 0 1 1 184 20 0 205 29 0 4 0 33 10 180 0 0 190 429
Total 0 0 1 0 1 2 643 70 0 751 112 0 10 1 123 20 688 0 0 708 1547
12:00 PM 1 0 0 0 1 2 147 16 0 165 29 0 0 0 29 3 197 2 0 202 397
12:15PM 0 0 0 0 0 1 183 15 0 169 17 0 3 0 20 4 181 0 0 185 374
12:30 PM 0 0 1 0 1 0 188 13 0 201 18 0 4 0 22 2 199 1 0 202 426
12:45 PM 0 0 0 0 0 1159 17 0 177 20 0 4 0 24 5 190 1 0 196 397
Total 1 0 1 0 2 4 647 61 0 712 84 0 1 0 95 14 787 4 0 785 1594
Grand Total 1 0 2 0 3 6 1290 13 0 1427 196 0 2 1 218 34 1455 4 0 1493 3141
Apprch % | 33.3 0 667 0 04 904 9.2 0 89.9 0 9.6 05 23 975 03 0
Total % 0 0 0.1 0 041 02 411 42 0 454 6.2 0 07 0 6.9 11463 0.1 0 475
Pass Cars 1 0 2 0 3 6 1274 130 0 1410 | 194 0 20 0 214 34 1443 4 0 1481 3108
% Pass Cars | 100 0 100 0 100 100 988 99.2 0 98.8 99 0 9.2 0 982, 100 992 100 0 99.2 98.9
Single Units 0 0 0 0 0 0 15 1 0 16 2 0 0 0 2 0 10 0 0 10 28
% Single Units 0 0 0 0 0 0 1.2 0.8 0 11 1 0 0 0 09 0 07 0 0 0.7 0.9
Heavy Trucks 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 0 2 4
% Heavy Trucks 0 0 0 0 0 0 0.1 0 0 0.1 0 0 48 0 05 0 0.1 0 0 0.1 0.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0o 0 1 1 0 0 0 0 0 1
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 100 05 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during weekend (Saturday) from 11:00 AM - 1:00 PM mid-day peak hours. Non-signalized intersection. Video
SCU camera was located within NE intersection quadrant.
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Project: Brighton Traffic Study

Study Type: 2

Hr. Video Turning Movement

Weather: Cldy, Dry Temp 60's

Traffic Data Collection (TDC)

tdccounts.com

Phone: (586) 786-5407
Traffic Study Performed For:

Fleis & VandenBrink

e

Traffic Data Covesxica

File Name : TMC_2 Victor & GrandRiver_Sat 7-16-16
Site Code : TMC_2
Start Date :7/16/2016

Count By: Miovision Video SCU 4PU PageNo :3
Victory Oil Change Dw. Grand River Avenue Victors Street Grand River Avenue
Southbound Westhound Northbound Eastbound
Start Time Rat l Thru Left | App. Total Rat L Thrui Left I App. Total Rat Thru LeﬁT App. Total Rat Thr;u] Left mp. Total | Int. Total
Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM
11:45 AM 0 0 1 1 1 184 20 205 29 0 4 33 10 180 0 190 429
12:00 PM 1 0 0 1 2 147 16 165 29 0 0 29 3 197 2 202 397
1215 PM 0 0 0 0 1 153 15 169 17 0 3 20 4 181 0 185 374
12:30 PM 0 0 1 1 0 188 13 201 18 0 4 22 2 199 1 202 426
Total Volume 1 0 2 3 4 672 64 740 93 0 1 104 19 757 3 779 1626
% App. Total 333 0 667 05 908 8.6 89.4 0 106 24 972 0.4
PHF 250 .000 500 750 .500 894 800 .902 802 .000 688 788 A75 .951 375 964 .948
Pass Cars 1 0 2 3 4 665 63 732 92 0 11 103 19 751 3 773 16811
% Pass Cars 100 0 100 100 100 990 984 99| 989 0 100 99.0 100 992 100 99.2 99.1
Single Units 0 0 0 0 0 6 1 7 1 0 0 1 0 4 0 4 12
% Single Units 0 0 0 0 0 0.9 16 09 1.1 0 0 10 0 05 0 05 0.7
Heavy Trucks 0 0 0 0 0 1 0 1 0 0 0 0 0 2 0 2 3
% Heavy Trucks 0 0 0 0 0 0.1 0 0.1 0 0 0 0 0 0.3 0 0.3 0.2
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Traffic Data Collection (TDC) e

tdccounts.com etz Dita e

Phone: (686) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_3 WhitmoreLk & GrandRiver_Sat 7-16-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_3
Weather: Cidy, Dry Temp 60's Start Date : 7/16/2016
Count By: Miovision Video SCU 1TM PageNo :1
Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
Old US Hwy 23 Grand River Avenue Whitmore Lake Road Grand River Avenue
Southbound Westhound Northhound Eastbound
Start Time | Rot] Thu| Left| Peds | ATosl | Rgt| Thru| LeR| Peds| ap.foa | Rgt| Thru| Left| Peds| ento | Rot[ Thru[ Left| Peds | pp. Tota | int, Total
1M00AM| 43 85 3 0 158 18 81 48 0 147l 44 0 47 1 152 47 e M 0 184 641
1115AM| 37 B3 o 0 17] 3% 75 40 0 1491 29 5 58 0 143 47 86 B2 0 185 594
11:30AM| 28 80 29 0 17| B 91 52 0 1681 33 55 47 0 1357 48 103 48 0 199 619
1145AM | 40 66 33 0 139 35 100 44 0 179 34 70 62 0 166] 57 103 39 0 199 683
Total | 148 264 119 0 531 112 347 184 0 643 | 140 241 214 1 596 | 199 388 180 0 767] 2837
1200PM| 37 60 40 0 137] 20 8 48 0 153 43 74 45 0 1821 72 94 59 0 225 677
1216PM| 20 T2 2 0 123 12 67 82 0 131 s 73 67 0 1991 4 @8 38 0 180 633
1230PM| 37 61 3 0 134 26 8 48 0 162 4 81 72 0 194 88 115 3B 0 210 700
1245PM | 34 89 3t 0 134] 32 84 49 0 65| 43 89 55 0 187] 66 110 43 0 219 705
Total | 137 262 129 0 5281 90 324 197 0 11| 186 317 239 0 742| 241 47 176 0 84| 2715
Grand Total | 285 526 248 0 1059| 202 671 381 0 1254| 326 558 453 1 1338] 440 805 356 0 1601| 5252
Apprch% | 269 497 234 0 161 535 304 0 44 47 B9 01 275 503 22 0
Total% | 54 10 47 0 22| 38 128 73 0 239| 62 106 88 0 255| 84 153 68 0 305
PassCars | 285 522 244 0 1051 197 663 378 0 1238] 321 558 449 0 1328| 439 800 354 0 1593 5210
%PassCars | 100 992 984 0 992| 975 988 992 0 987 985 100 994 0 93| 998 994 994 0 95| 992
Single Units 0 4 4 0 8 4 8 3 0 15 5 0 3 0 8 1 4 2 0 7 38
% Single Units 008 16 0 08 2 12 08 0 12, 15 0 07 0 061 02 05 06 0 04 07
Heavy Trucks 0 0 0 0 0 1 0 0 0 1 0 0 1 0 i 0 1 0 0 1 3
% Heavy Trucks 0 0 0 0 0 05 0 0 0 04 0 002 0 0.1 0 01 0 0 0.1 0.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 100 01 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during weekend (Saturday) from 11:00 AM - 1:00 PM mid-day peak hours. Signalized intersection, no ped
signals. Overhead NTOR signs exist for all approach legs. Video SCU cameras were located within NW & SE intersection quadrants.
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Project: Brighton Traffic Study

Traffic Data Collection (TDC)

tdccounts.com

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name : TMC_3 WhitmoreLk & GrandRiver_Sat 7-16-16

e

Traific Data Coitszin

Study Type: 2 Hr. Video Turning Movement Site Code : TMC_3
Weather: Cldy, Dry Temp 60's Start Date : 7/16/2016
Count By: Miovision Video SCU 1TM PageNo :3
Old US Hwy 23 Grand River Avenue Whitmore Lake Road Grand River Avenue
Southbound Westhound Northbound Easthound
StartTime | Rgt] Thru| Left[ App.Total | Rat| Thru| Left| App.Total| Rgt| Thu| Lefi| App.Total| Rat| Thru|  Left | App.Tolal| Int. Total
Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 37 60 40 137 20 85 48 153 43 74 45 162 72 94 59 225 677
12:15PM 29 72 22 123 12 67 52 131 59 73 67 199 44 98 38 180 633
12:30 PM 37 61 36 134 26 88 48 162 4 81 72 194 59 115 36 210 700
12:45 PM 34 69 31 134 32 84 49 165 43 89 55 187 66 110 43 219 705
Total Volume 137 262 129 528 90 324 197 611 186 317 239 742 241 417 176 834 2715
% App. Total 259 49.6 244 14.7 53 322 251 427 322 289 50 214
PHF .926 910 806 .964 703 .920 .947 .926 .788 .890 .830 932 837 .907 .746 927 .963
Pass Cars 137 261 126 524 86 323 196 605 182 37 237 736 240 415 175 830 2695
% Pass Cars 100 99.6 97.7 99.2 95.6 99.7 99.5 99.0 97.8 100 99.2 99.2 99.6 99.5 99.4 99.5 99.3
Single Units 0 1 3 4 3 1 1 5 4 0 2 6 1 1 1 3 18
% Single Units 0 04 23 08 33 0.3 05 08 22 1} 0.8 08 04 0.2 0.6 04 0.7
Heavy Trucks 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 1 2
% Heavy Trucks 0 0 0 0 1.1 0 0 0.2 0 0 0 0 0 0.2 0 0.1 01
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
| Old US Hwy
90
611 324 «
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AV JOAIY pUBID




Traffic Data Collection (TDC) e

tdccounts.com i i Db

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_4 WhitmoreLk & Victor_Sat 7-16-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC 4
Weather: Cldy, Dry Temp 60's Start Date : 7/16/2016
Count By: Miovision Video SCU 3CU PageNo :1
Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
Whitmore Lake Road Shopping Center Driveway Whitmore Lake Road Victor Street
Southbound Westhound Northbound Easthound
Start Time | Rat l Thru l Left ] Peds I App.Totdl | Rgt I Thru ] Left f Peds | App.Total | Rgt } Thru ] Left ] Peds I App.Totsl | Rgt | Thru ] Left ] Peds | App.Total | Int. Total |
11:00 AM 15 155 4 0 174 12 1 3 0 16 7122 30 0 159 38 0 1 0 39 388
11:15 AM 13 133 8 0 154 17 2 4 0 23 0 135 27 0 172 28 3 1 0 32 381
11:30 AM 17 145 5 0 167 12 4 79 0 25 8 135 32 0 175 38 0 0 0 38 405
11:45 AM 14 163 4 0 181 7 1 7 0 15 11 158 36 0 205 3 0 1 0 34 435
Total 59 596 2 0 676 48 8 23 0 79 3% 550 125 0 "y 137 3 3 0 143 1609
12:00 PM 6 176 7 0 189 18 1 2 0 21 8 151 39 0 198 32 0 0 0 32 440
1245 PM i1 154 6 0 171 16 1 4 0 2 9 205 40 0 254 3 0 0 0 33 479
12:30 PM 7 175 6 0 188 9 2 2 0 13 13 159 40 0 212 7 1 1 0 39 452
12:45 PM 15 166 2 0 183 11 1 5 0 17 10 178 2 0 217 41 0 0 0 41 458
Total 39 671 21 0 731 54 5 13 0 72 40 693 148 0 881{ 143 1 1 0 145 1829
Grand Total 98 1267 42 0 1407| 102 13 36 0 151 7% 1243 273 0 1592 | 280 4 4 0 288 | 3438
Apprch % 7 90 3 0 675 86 238 0 48 781 174 0 972 14 14 0
Toal% | 29 369 12 0 409 3 04 1 0 441 22 362 79 0 463 81 01 041 0 84
Pass Cars 98 1260 42 0 1400 | 102 13 35 0 150 7% 1230 27 0 1576 277 4 4 0 285 3411
%PassCars | 100 934 100 0 935| 100 100 972 0 99.3| 987 99 993 0 99| 989 100 100 0 99 99.2
Single Units 0 7 0 0 7 0 0 1 0 1 1 10 2 0 13 3 0 0 0 3 24
% Single Units 0 06 0 0 0.5 0 0 28 0 07! 13 08 07 0 08| 1.1 0 0 0 1 0.7
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 3
% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 02 0 0 0.2 0 0 0 ] 0 0.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during weekend (Saturday) from 11:00 AM - 1:00 PM mid-day peak hours. Non-signalized intersection. Video
SCU camera was located within NE intersection quadrant.
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Phone: (5686) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_4 WhitmoreLk & Victor_Sat 7-16-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_4

Weather: Cldy, Dry Temp 60's Start Date : 7/16/2016

Count By: Miovision Video SCU 3CU PageNo :2
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Traffic Data Collection (TDC) WC
tdccounts.com T Dot Caza

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_4 WhitmoreLk & Victor_Sat 7-16-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_4
Weather: Cldy, Dry Temp 60's Start Date : 7/16/2016
Count By: Miovision Video SCU 3CU PageNo :3
Whitmore Lake Road Shopping Center Driveway Whitmore Lake Road Victor Street
Southbound Westhound Northbound Eastbound
StartTime | Rgt[ Thru] Left] App.Total [  Rgt] Thru[ Left| App.Total| Rgt] Thu| Left | App.Total| Rgt]| Thru|  Left| App.Total | Int. Total |
Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 6 176 7 189 18 1 2 21 8 151 39 198 32 0 0 32 440
12:15 PM 11 154 6 171 16 1 4 21 9 205 40 254 33 0 0 33 479
12:30 PM 7175 6 188 9 2 2 13 13 159 40 212 37 1 1 39 452
12:45 PM 15 166 2 183 11 i 5 17 10 178 29 217 4 0 0 # 458
Total Volume 39 67 21 731 54 5 13 72 40 693 148 881 143 1 1 145 1829
% App. Total 53 918 29 75 69 181 45 787 168 98.6 07 07
PHFE| 650 953 750 97| 750 625 650 857 | 760 845 925 867 872 250 250 884 955
Pass Cars 39 667 21 727 54 5 13 72 40 684 147 871 142 1 1 144 1814
%PassCars | 100 994 100 95| 100 100 100 100 100 987 993 99| 993 100 100 99.3 99.2
Single Units 0 4 0 4 0 0 0 0 0 8 1 9 1 0 0 1 14
% Single Units 0 06 0 05 0 0 0 0 0 1.2 07 1.0 07 0 0 07 08
Heavy Trucks 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
% Heavy Trucks 0 0 0 0 0 0 0 0 0 0.1 0 0.1 0 0 0 0 0.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Traffic Data Collection (TDC) e

tdccounts.com ot Qo

7

Phone! (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_1 Borderline & GrandRiver_Tues 7-19-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_1
Weather: Pt Sunny, Dry Temp 80's Start Date :7/19/2016
Count By: Miovision Video SCU 3CU PageNo :1
Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
NA Grand River Avenue Boderiine Drive Grand River Avenue
Southbound Westhound Northbound Easthound
Start Time | Rat| Thru| Left| Peds[ appvod | Rgt| Thru| Left| Peds| mm o | Rgt] Thru| Left| Peds| Asvow | Rgt| Thu| LeR| Peds | Aol | Int Total |
04:00 PM 0 0 0 0 0 [ Y 18 0 169 24 0 38 0 62 33 202 0 0 235 466
04:15 PM 0 0 0 0 0 0 172 16 0 188 19 0 48 0 67 28 151 0 0 179 434
04:30 PM 0 0 0 0 0 0 213 15 0 228 24 0 43 0 67 2 164 0 0 185 480
04:45 PM 0 0 0 0 Q 0 209 16 0 225 20 0 42 0 62 29 180 0 o 209 496
Total 0 0 0 0 0 0 745 65 0 810 87 0 1 0 258 111 697 0 0 808 1876
05:00 PM 0 0 0 0 0 0 197 9 0 206 20 0 3 0 51 24 189 0 0 213 470
05:15 PM 0 0 0 0 0 0 193 15 0 208 19 0 44 0 63 25 170 0 0 195 466
05:30 PM 0 0 0 0 0 0 180 16 0 196 21 0 44 0 65 25 169 0 0 194 455
05:45 PM 0 0 i} 0 0 0 176 i1 0 187 12 0 37 0 49 18 146 0 0 164 400
Total 0 0 0 0 0 0 746 51 0 797 72 0 156 4} 228 92 674 0 0 766 1791
Grand Total 0 0 0 0 0 0 1491 116 0 1607 | 159 0 327 0 486 203 1371 0 0 1574 3667
Apprch % 0 0 0 0 0 928 72 0 327 0 673 0 129 871 0 0
Total % 0 0 ] 0 0 0 407 3.2 0 43.8 4.3 0 8.9 0 13.3 55 374 0 0 429
Pass Cars 0 0 0 0 0 0 1478 114 0 1592 | 156 0 3 0 483 | 201 1347 0 0 1548 3623
% Pass Cars 0 0 0 0 0 0 91 983 0 99.1| 98.1 0 100 0 99.4 99 982 ] 0 98.3 98.8
Single Units 0 0 0 0 0 0 9 1 0 10 2 0 0 0 2 2 20 0 0 22 34
% Single Units 0 0 0 0 0 0 0.6 09 0 06 13 0 0 0 04 1 15 0 0 14 0.9
Heavy Trucks 0 0 0 0 0 0 4 1 0 5 1 0 0 0 1 ¢ 4 0 0 4 10
% Heavy Trucks 0 ] 0 0 0 0 0.3 09 g 03 0.6 0 0 0 0.2 0 0.3 0 0 0.3 0.3
Ped 0 0 g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during typical weekday (Tuesday) from 4:00-6:00 PM afternoon peak hours. Signalized intersection, no ped.
signals. Video SCU camera was located within SEintersection quadrant.
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Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_1 Borderline & GrandRiver_Tues 7-19-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_1
Weather: Pt. Sunny, Dry Temp 80's Start Date :7/19/2016
Count By: Miovision Video SCU 3CU PageNo :2
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Project: Brigh
Study Type: 2

ton Traffic Study
Hr. Video Turning Movement

Weather: Pt. Sunny, Dry Temp 80's
Count By: Miovision Video SCU 3CU

Traffic Data Collection (TDC)
tdccounts.com

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name
Site Code
Start Date
Page No

e

Traific Data Cosisciion

: TMC_1 Borderline & GrandRiver_Tues 7-19-16

:TMC_1

: 7/19/2016

i3

NA Grand River Avenue Boderline Drive Grand River Avenue
Southbound Westhound Northbound Eastbound
Start Time Rat] Thru|  Left [ App. Total Rat|  Thru]  Left | App. Total Rgt] Thru]  Left[ App.Total Rot] Thru|  Left [ App.Total| Int. Total ]
Peak Hour Analysis From 04.00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 0 0 0 0 0 213 15 228 24 0 43 67 21 164 0 185 480
04:45 PM 0 0 0 0 0 209 16 225 20 0 42 62 29 180 0 209 496
05:00 PM 0 0 0 0 0 197 9 206 20 0 31 51 24 189 0 213 470
05:15 PM 0 0 0 0 0 193 15 208 19 0 44 63 25 170 0 195 466
Total Volume 0 0 0 0 0 812 55 867 83 0 160 243 99 703 0 802 1912
% App. Total 0 0 0 0 937 6.3 342 0 65.8 12.3 87.7 0
PHF 000 .000 .000 .000 .000 .953 .859 .951 865 .000 .909 907 853 .930 .000 94 .964
Pass Cars 0 0 0 0 0 805 54 859 81 0 160 241 99 691 0 790 1890
% Pass Cars 0 0 0 0 0 99.1 98.2 99.1 97.6 0 100 99.2 100 98.3 0 98.5 98.8
Single Units 0 0 0 0 0 5 0 5 2 0 0 2 0 10 0 10 17
% Single Units 0 0 0 0 0 0.6 0 0.6 24 0 0 038 0 14 0 1.2 09
Heavy Trucks 0 0 0 0 0 2 1 3 0 0 0 0 0 2 0 2 5
% Heavy Trucks 0 0 0 0 0 0.2 18 0.3 0 0 0 0 0 0.3 0 0.2 0.3
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Traffic Data Collection (TDC) =ﬁ—-50

tdccounts.com a0

Phone: (686) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_2 Victor & GrandRiver_Tues 7-19-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_2
Weather: Pt. Sunny, Dry Temp 80's Start Date :7/19/2016
Count By: Miovision Video SCU 1TM PageNo :1
Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
Victory Oil Change Dw. Grand River Avenue Victor Street Grand River Avenue
Southbound Westhound Northbound Eastbound
Start Time | Rot[ Thru[ Left| Peds| mproa| Rot] Thu| Lot Peds| amros | Rgi| Thu | Lef| Peds | mw o | Rgt] Thru| Left| Peds | AppTots | int To |
04:00 PM 0 0 0 0 0 3 183 17 0 203 35 0 1 0 36 729 0 0 226 465
04:15 PM 0 0 0 0 0 2 189 A 0 M2 2% 0 4 0 30 2 182 0 0 184 426
" 04:30 PM 0 0 0 0 0 2 25 % 0 241 3 0 4 0 39 7186 0 0 193 486
04:45 PM 0 0 1 0 1 0 28 24 0 252| 40 0 7 0 47 5 206 0 0 211 511
Total 0 0 1 0 1 7 8% 89 0 91| 136 0 16 0 152 21 793 0 0 814 | 1888
05:00 PM 0 0 1 0 1 0 26 2% 0 41| 40 0 4 0 44 7 20t 1 0 209 495
05:15 PM 0 0 1 0 1 2 25 3% 0 252 39 0 5 0 4 6 207 0 0 213 510
05:30 PM 0 0 0 0 0 2 196 2% 0 24| 39 0 3 0 42 5 191 0 0 196 462
05:45 PM 0 0 0 0 0 1190 9 0 200! 28 0 3 0 3 7 147 0 0 154 385
Total 0 0 2 0 2 5 817 9% 0 917 | 146 0 15 0 61 25 746 1 0 772 1852
Grand Total 0 0 3 0 3| 12 1642 184 0 1838] 282 0 3 0 33| 46 1539 1 0 1586 3740
Apprch % 0 0 100 0 07 893 10 0 $0.1 0 99 0 29 97 o1 0
Total % 0 0 01 0 01! 03 439 49 0 41| 75 0 08 0 84 12 414 0 0 424
Pass Cars 0 0 3 0 3] 12 1624 184 0 1820| 279 0 3 0 30| 46 1513 1 0 1560 | 3693
% Pass Cars 0 0 100 0 100| 100 989 100 0 99| 989 0 100 0 99| 100 983 100 0 984 987
Single Units 0 0 0 0 0 0 13 0 0 13 3 0 0 0 3 ] 0 0 21 37
% Single Units 0 0 0 0 0 0 08 0 0 07| 14 0 0 0 1 0 14 0 0 1.3 1
Heavy Trucks 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 0 5 0 0 5 10
% Heavy Trucks 0 0 0 0 0 003 0 0 03 0 0 0 0 0 0 03 0 0 0.3 03
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during typical weekday (Tuesday) from 4:00-8:00 PM afternoon peak hours. Non-signalized intersection. Video
SCU camera was located within NE intersection quadrant.




Project: Brighton Traffic Study
Study Type: 2 Hr. Video Turning Movement
Weather: Pt. Sunny, Dry Temp 80's
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Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink
File Name : TMC_2 Victor & GrandRiver_Tues 7-19-16

Site Code : TMC_2
Start Date : 7/19/2016

Count By: Miovision Video SCU 1TM PageNo :2
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Project: Brighton Traffic Study
Study Type: 2 Hr. Video Turning Movement
Weather: Pt. Sunny, Dry Temp 80's

Traffic Data Collection (TDC)
tdccounts.com

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name : TMC_2 Victor & GrandRiver_Tues 7-19-16
Site Code : TMC_2
Start Date :7/19/2016

Count By: Miovision Video SCU 1TM PageNo :3
Victory Oil Change Dw. Grand River Avenue Victor Street Grand River Avenue
Southbound Westbound Northbound Eastbound
Start Time Rgt[ Thru|  Left [ App. Total Rat| Thu|  Left| App. Total Raot] Thru]  Left [ App. Total Rot]|  Thru]  Left | App.Total | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 0 0 0 0 2 225 27 254 35 0 4 39 7 186 0 193 486
04:45 PM 0 0 1 1 0 228 24 252 40 0 7 47 5 206 0 211 511
05:00 PM 0 0 1 1 0 216 25 241 40 0 4 44 7 201 q 209 495
05:15 PM 0 0 1 1 2 215 35 252 39 0 5 44 6 207 0 213 510
Total Volume 0 0 3 3 4 884 1M1 999 154 0 20 174 25 800 1 826 2002
% App. Total 0 0 100 0.4 88.5 11 88.5 0 11.5 3 96.9 0.1 ‘
PHF .000 .000 750 750 .500 .969 793 .983 .963 .000 J14 926 893 .966 .250 .969 979
Pass Cars 0 0 3 3 4 875 111 990 153 0 20 173 25 787 1 813 1979
% Pass Cars 0 0 100 100 100 99.0 100 99.1 994 0 100 99.4 100 98.4 100 98.4 98.9
Single Units 0 0 0 0 0 7 0 7 1 0 0 1 0 1 0 1 19
% Single Units 0 0 0 0 0 08 0 0.7 0.6 0 0 0.6 0 14 0 1.3 09
Heavy Trucks 0 0 0 0 0 2 0 2 0 0 0 0 0 2 0 2 4
% Heavy Trucks 0 0 0 0 0 0.2 0 02 0 0 0 0 0 0.3 0 0.2 0.2
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Project: Brighton Traffic Study

Study Type: 2 Hr. Video Turning Movement

Weather: Pt. Sunny, Dry Temp 80's
Count By: Miovision Video SCU 3DQ

Traffic Data Collection (TDC)

tdccounts.com

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name : TMC_3 WhitmoreLk & GrandRiver_Tues 7-19-16

Groups Printed- Pass Cars - Sin

Site Code : TMC_3

Start Date : 7/19/2016

PageNo :1

le Units - Heavy Trucks - Ped

Traffie 0

I

Dodicts

Old US Hwy. 23 Grand River Avenue Whitmore Lake Road Grand River Avenue
Southbound Westhound Northbound Eastbound
StartTime | Rot] Thu] teRt] Peds| mptoa| Rgt | Thu] Lei| Peds| amtom| Rat] Thru| Left| Peds [ avp.vo | Rgt | Thu| Let] Peds| . Totw | int Total |

04:00 PM 29 55 35 0 119 69 114 87 0 270 70 92 57 0 219 55 124 63 0 242 850
04:15 PM 44 72 45 0 161 66 128 86 0 260 53 99 53 0 205 41 100 57 0 198 824
04:30 PM 51 93 36 0 180 1 13 73 0 279 60 98 57 0 215 52 109 49 0 210" 884
04:45 PM 42 75 35 0 152 66 148 80 0 294 53 115 53 0 221 47 129 i 0 253 920
Total | 166 295 151 0 612 272 525 306 0 1103 ] 236 404 220 0 860 195 462 246 0 903 3478
05:00 PM 44 68 58 0 170 9 141 102 0 337 63 107 74 0 244 51 108 59 0 218 969
05:15 PM 40 91 49 0 180 77 149 95 0 321 83 112 49 0 214 45 142 67 0 254 969
05:30 PM 43 89 44 0 176 72133 90 0 295 51 113 66 0 230 52 112 58 0 222 923
05:45 PM 43 7 45 0 165 50 94 81 0 225 59 111 58 0 228 43 77 53 0 173 791
Total | 170 325 196 0 691 293 517 368 0 178 226 443 247 0 916 | 191 439 237 0 867 3652
Grand Total | 336 620 347 0 1303 565 1042 674 0 2281 462 847 467 0 1776 | 386 901 483 0 1770 7130

Appreh % | 258 476 266 0 248 457 295 0 2 4717 263 0 218 509 273 0

Total% | 47 87 49 0 183 79 146 95 0 32 65 119 65 0 249 54 126 68 0 248

PassCars| 332 615 332 0 1279 | 549 1030 657 0 2236| 449 835 465 0 1749 | 384 879 480 0 1743 7007
%PassCars | 988 99.2 957 0 982| 972 988 975 0 98| 972 986 996 0 985| 995 976 994 0 985 98.3
Single Units 4 4 18 0 23 14 9 9 0 32 9 9 1 0 19 2 18 3 0 23 97
%SingleUnits | 12 06 43 0 18] 25 09 13 0 14 19 11 0.2 0 11 05 2 06 0 1.3 14
Heavy Trucks 0 1 0 0 1 2 3 8 0 13 4 3 1 0 8 0 4 0 0 4 26
% Heavy Trucks 0 02 0 0 0.1 04 03 12 0 06, 09 04 02 0 05 0 04 0 0 0.2 0.4
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during typical weekday (Tuesday) from 4:00-6:00 PM afternoon peak hours. Signalized intersection, no ped.

signals. Overhead NTOR signs exist for all approach legs. Video SCU cameras were located within NW & SE intersection quadrants.



Traffic Data Collection (TDC) b

tdccounts.com Trae Deta Codszin

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name : TMC_3 WhitmoreLk & GrandRiver_Tues 7-19-16
Site Code : TMC_3

Start Date :7/19/2016

PageNo :2

Project: Brighton Traffic Study

Study Type: 2 Hr. Video Turning Movement
Weather: Pt. Sunny, Dry Temp 80's

Count By: Miovision Video SCU 3DQ
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Traffic Data Collection (TDC)

tdccounts.com —

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_3 WhitmoreLk & GrandRiver_Tues 7-19-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC_3
Weather: Pt. Sunny, Dry Temp 80's Start Date :7/19/2016
Count By: Miovision Video SCU 3DQ PageNo :3
Old US Hwy. 23 Grand River Avenue Whitmore Lake Road Grand River Avenue
Southhound Westhound Northbound Eastbound
StartTime | __Rgt]| Thru| Left| App.Total| Rgqt| Thru| Left| App.Total| Rat[ Thu| Left[ App.Total| Rgt] Thru| Left [ App.Total | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1 . .
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 42 75 35 152 66 148 80 294 53 115 53 221 47 129 7 253 920
05:00 PM 44 68 58 170 94 14 102 337 63 107 74 244 51 108 59 218 969
05:15 PM 40 9 49 180 7 149 9% 321 55 112 49 214 45 142 67 254 969
05:30 PM 43 89 44 176 72 133 90 295 51 113 66 230 52 112 58 222 923
Total Voume | 169 323 186 678 309 571 367 1247 220 447 242 99| 195 491 261 947 3781
%App.Total | 249 476 274 248 458 294 242 492 266 206 518 276
PHF| 960  .887 802 942 822 958 900 95| 873 972 818 931| 938 864 847 932 975
PassCars| 169 319 178 666 300 566 357 1223 215 442 241 898 | 193 478 260 931 3718
% Pass Cars 100 988 957 82| 971 91 973 91| 977 989 996 98| 990 974 996 98.3 98.3
Single Units 0 3 8 11 7 4 4 15 4 4 0 8 2 11 1 14 48
% Single Units 0 09 43 16 2.3 07 1.1 1.2 18 09 0 09 1.0 22 0.4 15 13
Heavy Trucks 0 1 0 1 2 1 6 9 1 1 1 3 0 2 0 2 15
% Heavy Trucks 0 0.3 0 0.1 06 02 16 07 05 0.2 04 03 0 04 0 02 04
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Traffic Data Collection (TDC) ﬁﬂ'

tdccounts.com Tt etaCofcton

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Traffic Study File Name : TMC_4 WhitmoreLk & Victor_Tues 7-19-16
Study Type: 2 Hr. Video Turning Movement Site Code : TMC 4
Weather: Pt. Sunny, Dry Temp 80's Start Date :7/19/2016
Count By: Miovision Video SCU 4SY PageNo :1
Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
Whitmore Lake Road Shopping Center Dw. Whitmore Lake Road Victor Street
Southbound Westbound Northbound Easthound
Start Time | Rgt| Thru| Left| Peds| ap1os| Rgt| Thu| Leht| Peds| wptots| Rot| Thru| Left| Peds| Aps.7ow | Rgt] Thru] Left| Peds | Aep.totdl | Int, Total |
04:00PM | 10 191 4 0 205 14 2 6 0 19 4 208 34 0 26| 40 0 0 0 40 510
04:16PM| 13 175 6 0 194 10 0 3 0 13 4 193 37 0 24| 47 1 0 0 48 489
04:30PM| 18 199 5 0 222 8 0 1 0 g 5 22 42 0 29| 43 0 1 0 44 544
04:45PM | 16 188 5 0 209] 12 0 1 0 13 9 215 50 0 24| 42 0 0 0 42 538
Totel| 57 783 20 0 830 41 2 M 0 54| 22 838 163 0 1023] 172 1 1 0 1741 208t
05:00PM| 16 212 3 0 21 13 1 3 0 17 5 218 30 0 23| 48 0 2 0 50 551
05:15PM| 17 225 3 0 245 9 0 3 0 12 6 223 34 0 263| 45 1 0 0 46 566
05:30PM | 14 209 8 0 231 9 0 1 0 10 10 203 83 0 26 47 0 0 0 47 554
05:45 PM 8 1% 2 0 206 13 0 3 0 16 8 225 33 0 266 36 0 2 0 38 526
Total | 55 842 16 0 913| 44 110 0 55| 29 869 150 0 1048] 176 1 4 0 181] 2197
Grand Total | 112 1595 36 0 1743] 8 3 o 0 109 &1 1707 313 0 2071| 348 2 5 0 35| 4278
Apprch% | 64 915 21 0 78 28 193 0 25 824 154 0 98 06 14 0
Total% | 26 373 08 0 407 2 01 05 0 25| 12 399 73 0 4841 81 0 01 0 8.3
PassCars | 112 1573 36 0 1721| &4 3 2 0 108 51 1680 313 0 2044] 348 2 5 0 355 4228
%PassCars | 100 986 100 0 987] 988 100 100 0 991) 100 984 100 0 987] 100 100 100 0 100 988
Single Units 0 11 0 0 1 1 0 0 0 1 0 19 0 0 19 0 0 0 0 0 31
% Single Units 0 07 0 0 06| 12 0 0 0 09 0 14 0 0 09 0 0 0 0 0 07
Heavy Trucks 0 0 0 11 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 19
% Heavy Trucks 0 071 0 0 06 0 0 0 0 0 005 0 0 04 0 0 0 0 0 04
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: 2 hour traffic study conducted during typical weekday (Tuesday) from 4:00-6:00 PM afternoon peak hours. Non-signalized intersection. Video
SCU camera was located within NE intersection quadrant.



Project: Brighton Traffic Study

Study Type: 2 Hr. Video Turning Movement
Weather: Pt. Sunny, Dry Temp 80's

Count By: Miovision Video SCU 4SY

Victor Street
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Traffic Data Collection (TDC)

tdccounts.com

e

Traffiz Data Losipcron

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name
Site Code
Start Date
Page No

: TMC_4 WhitmoreLk & Victor_Tues 7-19-16
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Traffic Data Collection (TDC)
tdccounts.com

DC

Traific Data Loileitiza

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

File Name : TMC_4 WhitmoreLk & Victor_Tues 7-19-16
- Site Code : TMC_4

Project: Brighton Traffic Study
Study Type: 2 Hr. Video Turning Movement

Weather: Pt. Sunny, Dry Temp 80's

Start Date :7/19/2016

Count By: Miovision Video SCU 4SY PageNo :3
Whitmore Lake Road Shopping Center Dw. Whitmore Lake Road Victor Street
Southbound Westbound Northbound Easthound
StartTime | Rgt| Thru| Left] App.Totasl] Rgt[ Thrul Left[ App.Total] Rat] Thu| Left| App.Total| Rat] Thru|  Left | App.Totel| Int. Total]
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 16 188 5 209 12 0 1 13 9 215 50 274 42 0 0 42 538
05:00 PM 16 212 3 231 13 1 3 17 5 218 30 253 48 0 2 50 551
05:15 PM 17 225 3 245 9 0 3 12 6 223 34 263 45 1 0 46 566
05:30 PM 14 209 8 231 9 0 1 10 10 203 53 266 47 0 0 47 554
Total Volume 63 834 19 916 43 1 8 52 30 859 167 1056 182 1 2 185 2209
% App. Total 6.9 91 21 82.7 19 15.4 28 81.3 158 984 0.5 14
PHF .926 927 594 935 827 .250 667 .765 .750 .963 788 .964 .948 .250 .250 925 976
Pass Cars 63 818 19 900 43 1 8 52 30 847 167 1044 182 1 2 185 2181
% Pass Cars 100 98.1 100 98.3 100 100 100 100 100 98.6 100 98.9 100 100 100 100 98.7
Single Units 0 7 0 7 0 0 0 0 0 9 0 9 0 0 0 0 16
% Single Units 0 08 0 0.8 0 0 0 0 0 1.0 0 0.9 0 0 0 0 0.7
Heavy Trucks 0 9 0 9 0 0 0 0 0 3 0 3 0 0 0 0 12
% Heavy Trucks 0 1.1 0 1.0 0 0 0 0 0 0.3 0 0.3 0 0 0 0 0.5
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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3/22/2016 SEMCOG > Data and Maps > Community Profiles

| Southeast Michigan Council

Search...

YOU ARE VIEWING DATA FOR:

Brighton Township

4363 Buno Rd SEMCOG Census 2010 Population:
Brighton, M1 48114-9269 MEMBER - 17,791
http:/lwww.brightontwp.com/ Area: 34.6 square miles

Population and Households

Link to American Community Survey (ACS) Profiles: {AZOig»-g?ﬂiA:l# Social | Demographic
Population and Household Estimates for Southeast Michigan, July 2015

Population Forecast

20,000

Population

15,000 —

10,000 —

5,000 H

1900 1910 1920 1930 1940 1950 1960 1970 1980 1980 2000 2010 2020 2025 2030 2035 2040

http://semcog.org/Data-and-Maps/Community-Profiles 123



3/22/2016
Population and Households

Population and Census Change 2000~ Pct Change 2000-
Households 2010 2010 2010

Total Population 17,791 118 0.7%
Group Quarters Population 111 54 94.7%
Household Population 17,680 64 0.4%
Housing Units 6,765 588 9.5%
Szil:z;zholds (Occupied 6,415 465 7.8%
Residential Vacancy Rate 5.2% 1.5% ' -
Average Household Size 2.76 -0.20 -

SEMCOG > Data and Maps > Community Profiles

Source: U.S. Census Bureau and SEMCOG 2040 Forecast produced in 2012.

Components of Population Change

Components of Population
Change

Natural Increase (Births -
Deaths)

Births
Deaths

Net Migration (Movement In -
Movement Out)

Population Change (Natural
Increase + Net Migration)

http://semcog.org/Data-and-Maps/Community-Profiles

2000- 2006-
2005 2010
Avg. Avg.
136 54
212 143
76 89
-43 -123
93 -69

SEMCOG Jul
2015

17,888
111
17,777

7,001
6,697

4.3%
2.65

SEMCOG
2040

21,498
136

21,362

7,937

2.69

Source: Michigan Department of Community Health Vital
Statistics U.S. Census Bureau, and SEMCOG.

2/23



Level of Service Criteria for Stop Sign Controlled Intersections

The level of service criteria are given in Table 17-2. As used here, control delay is defined as the total
elapsed time from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line;
this time includes the time required for the vehicle to travel from the last-in-queue position to the
first-in-queue position, including deceleration of vehicles from free-flow speed to the speed of vehicles in
queue.

The average total delay for any particular minor movement is a function of the service rate or capacity of the
approach and the degree of saturation. . . .

Exhibit 17-2. Level of Service Criteria for TWSC Intersections
LEVEL OF SERVICE

AVERAGE CONTROL DELAY
(sec/veh)

A <10

>10and <15

>15and <25

>25and <35

> 35 and < 50

m Mmoo |w

>50

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A. Follow-up times of less
than 5 sec have been measured when there is no conflicting traffic for a minor street movement, so control
delays of less than 10 sec/veh are appropriate for low flow conditions. To remain consistent with the AWSC
intersection analysis procedure described later in this chapter, a total delay of 50 sec/veh is assumed as the
break point between LOS E and F.

The proposed level of service criteria for TWSC intersections are somewhat different from the criteria used
in Chapter 16 for signalized intersections. The primary reason for this difference is that drivers expect
different levels of performance from different kinds of transportation facilities. The expectation is that a
signalized intersection is designed to carry higher traffic volumes than an unsignalized intersection.
Additionally, several driver behavior considerations combine to make delays at signalized intersections less
onerous than at unsignalized intersections. For example, drivers at signalized intersections are able to
relax during the red interval, where drivers on the minor approaches to unsignalized intersections must
remain attentive to the task of identifying acceptable gaps and vehicle conflicts. Also, there is often much
more variability in the amount of delay experienced by individual drivers at unsignalized than signalized
intersections. For these reasons, it is considered that the total delay threshold for any given level of service
is less for an unsignalized intersection than for a signalized intersection. . . .

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely
through a major street traffic stream. This level of service is generally evident from extremely long total
delays experienced by side street traffic and by queueing on the minor approaches. The method, however,
is based on a constant critical gap size - that is, the critical gap remains constant, no matter how long the
side street motorist waits. LOS F may also appear in the form of side street vehicles’ selecting
smaller-than-usual gaps. in such cases, safety may be a problem and some disruption to the major traffic
stream may result. Itis important to note that LOS F may not always resuilt in long queues but may result in
adjustments to normal gap acceptance behavior. The latter is more difficult to observe on the field than
queueing, which is more obvious.

Source: Highway Capacity Manual, 2010. Transportation Research Board, National Research Council




Level of Service for Signalized Intersections

Level of service for signalized intersections is defined in terms of delay, which is a measure of driver discomfort and
frustration, fuel consumption, and lost travel time. Specifically, level-of-service (LOS) criteria are stated in terms of
the average stopped delay per vehicle for a 15-min analysis period. The criteria are given in Exhibit 16-2. Delay may
be measured in the field or estimated using procedures presented later in this chapter. Delay is a complex measure
and is dependent on a number of variables, including the quality of progression, the cycle length, the green ratio, and
the v/c ratio for the lane group in question.

LOS A describes operations with very low delay, up to 10 sec per vehicle. This level of service occurs when
progression is extremely favorable and most vehicles arrive during the green phase. Most vehicles do not stop at all.
Short cycle lengths may also contribute to low delay.

LOS B describes operations with delay greater than 10 and up to 20 sec per vehicle. This level generally occurs with
good progression, short cycle lengths, or both. More vehicles stop than with LOS A, causing higher levels of average

delay.

Exhibit 16-2. Level-of-Service Criteria for Signalized Intersections

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC)
A <10.0
B >10.0 and <20.0
C >20.0and <350
D >35.0 and < 55.0
E >55.0 and < 80.0
F >80.0

LOS C describes operations with delay greater than 20 and up to 35 sec per vehicle. These higher delays may result
from fair progression, longer cycle lengths, or both. Individual cycle failures may begin to appear at this level. The
number of vehicles stopping is significant at this level, though many still pass through the intersection without
stopping.

LOS D describes operations with delay greater than 35 and up to 55 sec per vehicle. At level D, the influence of
congestion becomes more noticeable. Longer delays may result from some combination of unfavorable progression,
long cycle lengths, or high v/ ratios. Many vehicles stop, and the proportion of vehicles not stopping declines.
Individual cycle failures are noticeable.

LOS E describes operations with delay greater than 55 and up to 80 sec per vehicle. This level is considered by
many agencies o be the limit of acceptable delay. These high delay values generally indicate poor progression, long
cycle lengths, and high v/ ratios. Individual cycle failures are frequent occurrences.

LOS F describes operations with delay in excess of 80 sec per vehicle. This level, considered to be unacceptable to
most drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the intersection.
It may also occur at high v/c ratios below 1.0 with many individual cycle failures. Poor progression and long cycle
lengths may also be major contributing causes to such delay levels.

Source: Highway Capacity Manual, 2010. Transportation Research Board, National Research Councit




HCM 2010 Signalized intersection Summary Existing Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour

2o N - Nt Y

Movement EBL >~ EBT -~ EBR *~ WBL-~ WBT - WBR - NBL  NBT " NBR :: SBL::"8BT.- SBR
Lane Configurations Y 4B LI % 4 d ¥ 4 d
Traffic Volume (veh/h) 261 491 202 380 579 309 245 447 220 186 334 17
Future Volume (veh/h) 261 491 202 380 579 309 245 447 220 186 334 171
Number 1 6 16 5 2 12 3 8 18 7 4 14
[nitial Q (Qb), veh 0 0] 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1961 1961 2000 1961 1961 2000 1980 1980 1980 1961 1961 1961
Adj Flow Rate, veh/h 281 528 217 409 623 332 263 481 237 198 355 182
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 094 094 094
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 2 2 2
Cap, vehth 321 617 252 429 662 353 348 515 669 230 407 647
Arrive On Green 014 024 024 018 028 028 014 02 026 009 021 0.21
Sat Flow, veh/h 1867 2581 1057 1867 2350 1252 1886 1980 1683 1867 1961 1667
Grp Volume(v), veh/h 281 381 364 409 494 461 263 481 237 198 355 182
Grp Sat Flow(s),veh/h/in 1867 1863 1774 1867 1863 1740 1886 1980 - 1683 1867 1961 1667
Q Serve(g_s), s 126 219 221 187 291 291 10.0 266 0.0 78 196 0.0
Cycle Q Clear(g_c), s 126 219 221 187 291 291 100 266 0.0 78 196 0.0
Prop In Lane 1.00 060  1.00 072  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 321 445 424 429 525 490 348 515 669 230 407 647
VIC Ratio(X) 088 08 08 095 094 094 076 093 035 08 087 028
Avail Cap(c_a), veh/h 397 531 506 429 531 496 348 530 682 264 524 746
HCM Platoon Ratio 100 100 400 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), siveh 457 408 409 431 394 394 440 406 237 489 430 236
Incr Delay (d2), siveh 165 113 122 316 249 2641 9.1 236 03 218 122 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 100 127 123 163 186 175 86 179 5.1 74 120 39
LnGrp Delay(d),siveh 622 524 531 747 643 655 531 641 240 707 552 238
LnGrp LOS E D D E E E D E C E E C
Approach Vol, veh/h 1026 1364 981 735
Approach Delay, siveh 55.2 67.8 515 516
Approach LOS E E D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 219 381 223 298 267 333 165  3b7
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *65
Max Green Setting (Gmax),s *20  *32  *12  *30 *20 *32 *12 *30
Max Q Clear Time (g_ctl1),s 146 311 120 216 207 241 98 286

Green Ext Time (p_c), s 0.8 0.6 0.0 1.6 0.0 27 0.1 05

Intersection Summary

HCM 2010 Ctrl Delay 57.9

HCM 2010 LOS E

Notes

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 7/20/12016



HCM 2010 Signalized Intersection Summary

Existing Conditions

2: Borderline Drive & Grand River Avenue PM Peak Hour
— Ny ¢ TN A
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 F % 44 % [
Traffic Volume (veh/h) 742 99 55 849 160 83
Future Volume (veh/h) 742 99 55 849 160 83
Number 2 12 1 6 7 14
Initial Q {Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in - 1961 2000 1980 1980" 2000 1961
Adj Flow Rate,veh/h 789 105 58 894 176 91
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 094 094 095 095 091 0091
Percent Heavy Veh,% 2 0 1 1 0 2
Cap, veh/h 2355 1074 494 2793 235 1259
Arrive On Green 063 083 004 074 0142 0.2
Sat Flow, veh/h 3824 1700 1886 3861 1905 1667
Grp Volume(v),vehth 789 105 58 894 176 91
Grp Sat Flow(s),veh/h/In1863 1700 1886 1881 1905 1667
Q Serve(g_s), s 89 22 09 72 80 13
CycleQClear(g_c),s 89 22 09 72 80 13
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2355 1074 494 2793 235 1259
V/IC Ratio(X) 034 010 012 032 075 007
Avail Cap(c_a), veh/h 2355 1074 705 2793 508 1498
HCM Platoon Ratio 1.00 100 1.00 1.00 1.00 1.00
Upstream Fitter(l) 1.00 1.00 100 1.00 1.00 1.00
Uniform Delay (d), siveh 7.7 65 50 3.9 381 29
Incr Delay (d2),siveh 04 02 01 03 67 0.0
Initial Q Delay(d3),siven 0.0 00 00 0.0 00 00
%ile BackOfQ(50%),veh/it.6 1.4 05 38 46 21
LnGrp Delay(d),siveh 81 87 51 42 448 29
LnGrp LOS A A A A D A
Approach Vol, veh/h 894 952 267
Approach Delay, siveh 7.9 43 305
Approach LOS A A C
Timer 1 2 3 4 5 6
Assigned Phs 1 2 4 6
Phs Duration {G+Y+Rc), 9.9  63.0 17.1 729
Change Period (Y+Rc), §6.1 *6.1 6.0 *6.1
Max Green Setting (GmaX)|4 * 34 240 *54
Max Q Clear Time (g_c+!,% 10.9 10.0 9.2
Green Ext Time (p_c),s 0.1 2.1 1.1 2.1
Intersection Summary
HCM 2010 Ctrl Delay 9.1
HCM 2010 LOS
Notes
Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineeting, Inc. 7/20/2016



HCM 2010 TWSC

Existing Conditions

3: Kroger Drive & Grand River Avenue PM Peak Hour

Intersection

Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4+ LI % i

Traffic Vol, veh/h 800 25 111 884 20 154

Future Vol, veh/h 800 25 111 884 20 154

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 50

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 9% 95 9% 95 93 93

Heavy Vehicles, % 2 0 0 1 0 1

Mvmt Flow 842 26 17 931 22 166

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 868 0 1554 434
Stage 1 - - - - 855 -
Stage 2 - - - - 699 -

Critical Hdwy - - 4.1 - 6.8 6.92

Critical Hdwy Stg 1 - - - - 58 -

Critical Hdwy Stg 2 - - - - 5.8 -

Follow-up Hdwy - - 22 - 3.5 3.31

Pot Cap-1 Maneuver - - 785 - 106 573
Stage 1 - - - - 382 -
Stage 2 - - - - 460 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 785 - 90 573

Mov Cap-2 Maneuver - - - - 217 -
Stage 1 - - - - 382 -
Stage 2 - - - - 391 -

Approach EB WB NB

HCM Control Delay, s 0 1.2 14.9

HCM LOS B

Minor Lane/Major Mvmt NBLn1NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 217 573 - - 785 -

HCM Lane V/C Ratio 0.099 0.289 - - 0.149 -

HCM Control Delay (s) 234 1338 - - 104 -

HCM Lane LOS C B - - B -

HCM 95th %tile Q(veh) 03 1.2 - - 05 -

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 7/20/12016



HCM 2010 TWSC Existing Conditions

4: Whitmore Lake Road & Victor Street/Shopping Center Drive PM Peak Hour

Intersection

Int Delay, s/veh 73

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

Lane Configurations 4 d LK S ¥ 4

Traffic Vol, veh/h 2 1 182 8 1 43 167 867 30 19 834 63

Future Vol, veh/h 2 1 182 8 1 43 167 867 30 19 834 63

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 - -2 100 - 1 100 - 75

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 93 93 93 7 11 T 9% 95 95 94 94 94

Heavy Vehicles, % 0 0 0 0 0 0 0 1 0 0 2 0

Mvmt Flow 2 1 196 10 1 56 176 913 32 20 887 67

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow Al 1737 2224 887 2208 2208 472 887 0 0 944 0 0
Stage 1 928 928 - 1280 1280 - - - - - - -
Stage 2 809 1296 - 928 928 - - - - - - -

Critical Hdwy 73 65 6.2 73 65 69 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 55 - 65 55 - - - - - - -

Critical Hdwy Stg 2 6.5 5.5 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.5 4 33 3.5 4 33 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 63 44 346 28 45 544 772 - - 735 - -
Stage 1 324 349 - 178 239 - - - - - - -
Stage 2 345 234 - 324 349 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 44 33 346 ~10 34 544 772 - - 735 - -

Mov Cap-2 Maneuver 4 33 - ~10 34 - - - - - - -
Stage 1 250 340 - 137 185 - - - - - - -
Stage 2 237 181 - 136 340 - - - - - - -

Approach EB WB NB SB

HCM Contral Delay, s 29.3 138.7 1.7 0.2

HCM LOS D F

Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 772 - - 40 346 11 544 735 - -

HCM Lane V/C Ratio 0.228 - - 0.081 0.566 1.063 0.103 0.028 - -

HCM Control Delay (s) 11 - - 1028 28.1$7422 124 10 - -

HCM Lane LOS B - - F D F B B - -

HCM 95th %tile Q(veh) 0.9 - - 02 33 21 03 04 - -

Notes

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

Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 7/20/2016



HCM 2010 Signalized Intersection Summary Existing Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue SAT Peak Hour

A ey v AN Y A2 ML A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L S L S % 4 if 5 4 i
Traffic Volume (veh/h) 176 421 253 204 340 90 251 317 186 129 274 145
Future Volume (veh/h) 176 421 253 204 340 90 251 317 186 129 274 145
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 100
Adj Sat Flow, veh/h/in 1980 1980 2000 1980 1980 2000 1980 1980 1980 1980 1980 1980
Adj Flow Rate, veh/h 189 453 272 219 366 97 270 341 200 139 295 156
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, vehth 464 556 332 284 511 134 33 418 637 266 372 478
Arrive On Green 017 025 025 040 047 047 010 021 021 007 019 0.9
Sat Flow, veh/h 1886 2269 1354 1886 2952 773 1886 1980 1683 1886 1980 1683
Grp Volume(v), veh/h 189 375 350 219 232 231 270 341 200 139 295 156
Grp Sat Flow(s),veh/h/in 1886 1881 1741 1886 1881 1844 1886 1980 1683 1886 1980 1683
Q Serve(g_s), s 04 131 132 4.0 8.1 8.3 42 114 0.0 0.2 9.9 0.0
Cycle Q Clear(g_c), s 04 - 131 132 4.0 8.1 8.3 42 114 0.0 0.2 9.9 0.0
Prop In Lane 1.00 0.78 . 1.00 042  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 464 461 427 284 326 319 331 418 637 266 372 478
VIC Ratio(X) 041 08 08 077 071 072 08 08 031 052 079 033
Avail Cap(c_a), veh/h 499 540 500 455 540 529 472 540 741 449 540 620
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 100
Uniform Delay (d), s/veh 238 248 248 293 272 272 288 262 1563 297 270 197
Incr Delay (d2), siveh 0.6 8.1 9.1 44 29 3.1 7.3 74 0.3 1.6 5.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 3.1 7.8 74 44 44 45 5.6 7.1 2.7 26 59 2.3
LnGrp Delay(d),s/veh 243 329 340 337 300 304 3B1 336 155 313 320 201
LnGrp LOS C C C C C C D C B C C C
Approach Vol, veh/h 914 682 811 590
Approach Delay, s/veh 31.5 31.3 30.0 28.7
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s 182 186 133 196 132 236 117 212
Change Period (Y+Rc),s ~ *65 *65 *65 *65 *65 *65 *65 *65

Max Green Setting (Gmax),s *13  *20 *12  *19  *13 *20 *12 *19

Max Q Clear Time (g_ctl1),s 24 103 62 119 6.0 152 22 134

Green Ext Time (p_c), s 0.9 1.8 0.6 1.2 0.7 1.8 0.9 1.3

Intersection Summary

HCM 2010 Ctrl Delay 30.5

HCM 2010 LOS C

Notes

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 712112016



HCM 2010 Signalized Intersection Summary

Existing Conditions

2. Borderline Drive & Grand River Avenue SAT Peak Hour
-y TN
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 # % 4% %
Traffic Volume (veh/h) 700 113 58 625 141 76
Future Volume (veh/h) 700 113 58 625 141 76
Number 2 12 1 6 7 14
Initial Q {Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 100 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 2000 2000 2000 1980 2000 1980
Adj Flow Rate,veh/h 761 123 64 687 148 80
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 092 092 091 091 095 095
Percent Heavy Veh, % 0 0 0 1 0 1
Cap, vehth 2455 1098 520 2853 204 1268
Airive On Green 065 065 0.04 076 O0.11 0.1
Sat Flow, veh/h 3900 1700 1905 3861 1905 1683
Grp Volume(v), vehth 761 123 64 687 148 80
Grp Sat Flow(s),veh/h/In1900 1700 1905 1881 1905 1683
Q Serve(g_s), s 80 25 09 49 68 1.1
CycleQClear(g c),s 80 25 09 49 68 11
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2455 1098 520 2853 204 1268
VIC Ratio(X) 031 011 0142 024 072 0.06
Avail Cap(c_a), veh/h 2455 1098 730 2853 508 1536
HCM Platoon Ratio 1.00 1.00 1.00 100 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 100 1.00 1.00
Uniform Delay (d), siveh 70 64 45 32 389 29
Incr Delay (d2),siveh 03 02 01 02 68 00
Initial Q Defay(d3),siveh 0.0 00 00 00 00 00
%ile BackOfQ(50%),veh/it.2 12 05 26 40 19
LnGrp Delay(d),siveh 74 63 46 34 458 29
LnGrp LOS A A A A D A
Approach Vol, veh/h 884 751 228
Approach Delay, siveh 7.2 35 306
Approach LOS A A C
Timer 1 2 3 4 5 6
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), $0.1  64.3 15.7 74.3
Change Period (Y+Rc), 6.1 *6.41 6.0 *6.1
Max Green Setting (Gmax)1¢ * 34 24.0 * 54
Max Q Clear Time (g_c+{3,% 10.0 8.8 6.9
Green Ext Time {(p_c),s 0.1 1.7 09 1.7
Intersection Summary
HCM 2010 Ctrl Delay 8.6
HCM 2010 LOS A
Notes
Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 712112016



HCM 2010 TWSC

Existing Conditions

3: Kroger Drive & Grand River Avenue SAT Peak Hour

Intersection

Int Delay, s/veh 14

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations b LI & b if

Traffic Vol, veh/h 757 19 64 672 11 93

Future Vol, veh/h 757 19 64 672 11 93

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length ' - - 150 - 0 50

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - 0 0 -

Peak Hour Factor 9% 95 90 90 79 79

Heavy Vehicles, % 1 0 2 1 0 1

Mvmt Flow 797 20 71 747 14 118

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 817 0 1323 408
Stage 1 - - - - 807 -
Stage 2 - - - - 516 -

Critical Hdwy - - 414 - 6.8 6.92

Critical Hdwy Stg 1 - - - - 5.8 -

Critical Hdwy Stg 2 - - - - 5.8 -

Follow-up Hdwy - - 222 - 35 3.31

Pot Cap-1 Maneuver - - 807 - 150 595
Stage 1 - - - - 404 -
Stage 2 - - - - 570 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 807 - 137 595

Mov Cap-2 Maneuver - - - - 269 -
Stage 1 - - - - 404 -
Stage 2 - - - - 520 -

Approach EB WB NB

HCM Control Delay, s 0 0.9 13.2

HCMLOS B

Minor Lane/Major Mvmt NBLn1NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 269 595 - 807 -

HCM Lane V/C Ratio 0.052 0.198 - - 0.088 -

HCM Control Delay (s) 19.1 125 - - 99 -

HCM Lane LOS C B - - A -

HCM 95th %tile Q(veh) 02 07 - - 03 -

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 712112016



HCM 2010 TWSC Existing Conditions

4: Whitmore Lake Road & Victor Street/Shopping Center Drive SAT Peak Hour

Intersection

Int Delay, s/veh 58

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

Lane Configurations 4 f g f % b %" 4 f

Traffic Vol, veh/h 1 1 143 13 5 54 148 699 40 21 671 39

Future Vol, veh/h 1 1 143 13 5 54 148 699 40 21 671 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 - -2 100 - 1 100 - 75

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 83 88 86 86 86 87 87 87 9%5 95 9

Heavy Vehicles, % 0 0 1 0 0 0 0 1 1 0 1 0

Mvmt Flow 1 1 163 15 6 63 170 803 46 22 706 41

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1496 1941 706 1918 1918 425 706 0 0 849 0 0
Stage 1 751 751 - 1167 1167 - - - - - - -
Stage 2 745 1190 - 751 751 - - - - - - -

Critical Hdwy 73 65 6.215 73 65 69 4.1 - - 41 - -

Critical Hdwy Stg 1 6.1 55 - 65 55 - - - - - - -

Critical Hdwy Stg 2 65 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 35 43.3095 35 4 33 22 - - 2.2 - -

Pot Cap-1 Maneuver 94 66 437 46 68 583 902 - - 798 - -
Stage 1 406 421 - 209 270 - - - - - - -
Stage 2 377 263 - 406 421 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 65 52 437 24 54 583 902 - - 798 - -

Mov Cap-2 Maneuver 65 52 - 24 54 - - - - - - -
Stage 1 329 409 - 170 219 - - - - - - -
Stage 2 266 213 - 247 409 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 18.7 82 1.7 0.3

HCM LOS C F

Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 902 - - 58 437 28 583 798 - -

HCM Lane V/C Ratio 0.189 - - 0.039 0.372 0.748 0.108 0.028 - -

HCM Control Delay (s) 9.9 - - 696 18 2923 119 96 - -

HCM Lane LOS A - - F C F B A - -

HCM 95th %tile Q(veh) 0.7 - - 01 17 24 04 041 - -

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 72112016



SimTraffic Performance Report

Calibration

Existing Conditions

PM Peak Hour

1: Whitmore Lake Road/Old US-23 & Grand River Avenue Performance by movement

Movement . . EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Exited 257 490 207 351 574 306 225 445 205 186 327 178
Hourly Exit Rate 257 490 207 351 574 306 225 445 205 186 327 178
Input Volume 261 496 202 380 579 309 245 450 220 186 334 17
% of Volume 99 99 102 92 99 99 92 99 93 100 98 104

1: Whitmore Lake Road/Old US-23 & Grand River Avenue Performance by movement

Miovement %5 T
Vehicles Exited 3751
Hourly Exit Rate 3751
Input Volume 3832
% of Volume 98

2; Borderline Drive & Grand River Avenue Performance by movement

Movement .~ EBT  EBR -WBL: WBT  NBL ' NBR = Al .
Vehicles Exited 736 95 50 840 159 75 1955
Hourly Exit Rate 736 95 50 840 159 75 1955
Input Volume 742 a9 55 850 160 83 1988
% of Volume 99 96 91 99 99 91 98

3: Kroger Drive & Grand River Avenue Performance by movement

Movement. 5 ... EBT  EBR ~ WBL  WBT® NBL - NBR ' Al
Vehicles Exited 790 24 106 877 20 149 1966
Hourly Exit Rate 790 24 106 877 20 149 1966
Input Volume 804 25 111 84 20 154 2008
% of Volume 98 95 95 98 101 97 98

4: Whitmore Lake Road & Victor Street/Shopping Center Drive Performance by movement

Movement EBL -EBT = EBR.. WBL - WBT WBR  ~NBL " NBT. NBR  SBL. S8BT SBR
Vehicles Exited 1 1 174 8 1 31 160 850 30 19 804 65
Hourly Exit Rate 1 1 174 8 1 31 160 850 30 19 804 65
Input Volume 2 1 182 8 1 43 167 867 30 19 837 63
% of Volume 50 100 96 103 100 72 96 98 101 99 96 103

4: Whitmore Lake Road & Victor Street/Shopping Center Drive Performance by movement

Movement Al
Vehicles Exited 2144
Hourly Exit Rate 2144
Input Volume 2220
% of Volume 97

Brighton Kroger Expansion TIS

Fleis & VandenBrink Engineering, Inc.

SimTraffic Report
7/21/2016



SimTraffic Performance Report Existing Conditions
Calibration PM Peak Hour

Total Network Performance

Vehicles Exited 4429

Hourly Exit Rate 4429
Input Volume 14566
% of Volume 30
Brighton Kroger Expansion TIS SimTraffic Report

Fleis & VandenBrink Engineering, Inc. 712112016



SimTraffic Performance Report

Calibration

Existing Conditions

SAT Peak Hour

1: Whitmore Lake Road/Old US-23 & Grand River Avenue Performance by movement

WeT

Movement ~  EBL EBT EBR WBL

Vehicles Exited 186 422 257 194 339
Hourly Exit Rate 186 422 257 194 339
Input Volume 176 421 253 204 340
% of Volume 106 100 101 95 100

WBR  NBL' NBT NBR SBL SBT SBR
90 258 314 182 131 285 142
90 258 314 182 131 285 142
80 251 331 186 129 274 145

100 103 95 98 101 104 98

1: Whitmore Lake Road/Old US-23 & Grand River Avenue Performance by movement

Movement =~ Al
Vehicles Exited 2800
Hourly Exit Rate 2800
[nput Volume 2801
% of Volume 100

2: Borderline Drive & Grand River Avenue Performance by movement

Movement EBT EBR WBL WBT NBL NBR Al =~
Vehicles Exited 702 119 57 635 145 77 1735
Hourly Exit Rate 702 19 57 635 145 77 1735
Input Volume 700 1138 58 627 141 76 1716
% of Volume 100 105 98 101 103 101 101

3: Kroger Drive & Grand River Avenue Performance by movement

Movement EBT . EBR - WBL  WBT  NBL 'NBR All
Vehicles Exited 768 19 62 686 9 99 1643
Hourly Exit Rate 768 19 62 686 9 99 1643
Input Volume 765 19 64 679 11 93 1632
% of Volume 100 99 9% 101 82 106 101

4: Whitmore Lake Road & Victor Street/Shopping Center Drive Performance by movement

Movement- EBL EBT- 'EBR ~WBL = WBT WBR ~NBL ~~NBT . NBR: “SBL - SBT . :SBR
Vehicles Exited 0 1 137 9 3 55 138 686 37 19 681 36
Hourly Exit Rate 0 1 137 9 3 55 138 686 37 19 681 36
Input Volume 1 1 143 13 5 54 148 699 40 21 675 39
% of Volume 0 100 96 71 57 102 93 98 92 89 101 93

4: Whitmore Lake Road & Victor Street/Shopping Center Drive Performance by movement

Movement . Al
Vehicles Exited 1802
Hourly Exit Rate 1802
Input Volume 1839
% of Volume 98

Brighton Kroger Expansion T1S

Fleis & VandenBrink Engineering, Inc.

SimTraffic Report
712112016



SimTraffic Performance Report Existing Conditions
Calibration SAT Peak Hour

Total Network Performance

Vehicles Exited 3440

Hourly Exit Rate 3440
Input Volume 11408
% of Volume 30
Brighton Kroger Expansion TIS SimTraffic Report

Fleis & VandenBrink Engineering, inc. 712112016




HCM 2010 Signalized Intersection Summary Existing Conditions W / Improvements
1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour

A ey ¢ At ML

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT _SBR
Lane Configurations % 44 if L if % 4 if % 4 it
Traffic Volume (veh/h) 261 491 202 380 579 309 245 447 220 186 334 171
Future Volume (veh/h) 261 491 202 380 579 309 245 447 220 186 334 171
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_phT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Adj Sat Flow, veh/h/in 1961 1961 1961 1961 1961 1961 1980 1980 1980 1961 1961 1961
Adj Flow Rate, veh/h 281 528 217 409 623 332 263 481 237 198 355 182
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 094 094 094
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 2 2 2
Cap, veh/h 384 700 459 457 804 604 374 543 725 236 421 666
Arrive On Green 016 019 019 018 022 022 015 027 027 009 021 021
Sat Flow, veh/h 1867 3725 1667 1867 3725 1667 1886 1980 1683 1867 1961 1667
Grp Volume(v), veh/h 281 528 217 409 623 332 263 481 237 198 355 182
Grp Sat Flow(s),veh/h/in 1867 1863 1667 1867 1863 1667 1886 1980 1683 1867 1961 1667
Q Serve(g_s), s 9.0 1341 21 148 154 1.2 76 228 0.0 63 170 0.0
Cycle Q Clear(g_c), s 9.0 131 21 148 154 1.2 76 228 0.0 63 17.0 0.0
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 384 700 459 457 804 604 374 543 725 236 421 666
VIC Ratio(X) 073 075 047 090 077 055 070 083 033 08 084 027
Avail Cap(c_a), veh/h 522 1049 614 542 1049 713 374 638 806 313 632 845
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter() 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 370 375 295 362 361 248 373 340 184 424 368 1938
Incr Delay (d2), s/veh 34 1.7 08 156 2.7 0.8 58 127 03 140 6.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 75 6.9 48 127 8.2 7.0 72 143 4.3 6.1 9.9 3.3
LnGrp Delay(d),s/veh 404 393 303 518 388 256 431 467 187 564 433 200
LnGrp LOS D D C D D C D D B E D B
Approach Vol, veh/h 1026 1364 981 735
Approach Delay, s/veh 377 39.5 39.0 41.1
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 218 216 208 215 245 249 150 333
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 65 *6.5
Max Green Setting (Gmax),s *23  *28  *13  *32 *23 *28 *13 *32
Max Q Clear Time (g_c+l1),s 11.0 174 96 190 168 151 83 248

Green Ext Time (p_c), s 1.7 3.7 04 2.0 1.2 3.3 0.3 2.0

Intersection Summary

HCM 2010 Ctrl Delay 39.2

HCM 2010 LOS D

Notes

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 7/21/2016



HCM 2010 Signalized Intersection Summary Existing Conditions W / Improvements
1; Whitmore Lake Road/Old US-23 & Grand River Avenue SAT Peak Hour

A ey v ANt ALY

Movement EBL = EBT  EBR WBL -~ WBT ~WBR.: :NBL = NBT: NBR - SBL . S8BT SBR
Lane Configurations L ul LT i % 4 d Y % F
Traffic Volume (veh/h) 176 421 253 204 340 90 251 317 186 129 274 145
Future Volume (veh/h) 176 421 253 204 340 90 251 317 186 129 274 145
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 t00 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in " 1980 1980 1980 1980 1980 1980 1980 1980 1980 1980 1980 1980
Adj Flow Rate, veh/h 189 453 272 219 366 97 270 341 200 139 295 156
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 392 718 459 3t 616 454 369 434  B52 3N 387 467
Arrive On Green 011 €19 019 008 0.6 016 011 022 022 008 020 020
Sat Flow, veh/h 1886 3762 1683 1886 3762 1683 1886 1980 1683 1886 1980 1683
Grp Volume(v), veh/h 189 453 272 219 366 97 2710 M 200 139 295 156
Grp Sat Flow(s),veh/hiin 1886 1881 1683 1886 1881 1683 1886 1980 1683 1886 1980 1683
Q Serve(g_s), s 0.0 6.8 36 16 55 0.0 2.7 9.9 0.0 0.0 8.6 0.0
Cycle Q Clear(g_c), s 0.0 6.8 386 1.6 55 0.0 2.7 9.9 0.0 0.0 8.6 0.0
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), vehth 392 718 459 311 616 454 369 434 552 301 387 467
V/IC Ratio(X) 048 063 059 070 059 021 073 078 036 046 076 033
Avail Cap(c_a), veh/h 580 1233 689 559 1233 730 540 616 707 518 616 662
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), siveh 234 227 193 256 236 173 244 225 1586 255 232 176
Incr Delay (d2), siveh 0.9 09 1.2 29 0.9 0.2 2.8 4.3 0.4 1.1 3.1 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 29 3.6 1.8 37 2.9 1.3 4.6 5.9 26 2.3 5.0 2.1
LnGrp Delay(d),s/veh 243 236 205 285 246 175 272 268 160 266 263 180
LnGrp LOS C C C C C B C C B C C B
Approach Vol, veh/h 914 682 811 590
Approach Delay, siveh 22.8 24.8 24.3 24.2
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 131 165 130 184 115 181 115 199
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *6.5
Max Green Setting (Gmax),s *13  *20 *12  *19  *13  *20 *12  *19
Max Q Clear Time (g_c*l1),s 2.0 75 47 106 3.6 8.8 20 119

Green Ext Time (p_c), s 0.9 2.0 0.7 1.3 0.8 29 0.9 15

Intersection Summary

HCM 2010 Ctrf Delay 239

HCM 2010 LOS C

Notes

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 7/21/2016




HCM 2010 Signalized Intersection Summary Background Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour

Ay ¢ AN ALY

Movement EBL " EBT: EBR:-  WBL  ~WBT ~WBR = NBL  NBT. NBR ~~8BL ~ SBT SBR
Lane Configurations LT % 4B b 4 [ % 4 ol
Traffic Volume (veh/h) 265 498 205 386 588 314 249 455 223 189 339 174
Future Volume (veh/h) 265 498 205 386 588 314 249 455 223 189 339 174
Number 1 8 16 5 2 12 3 8 18 7 4 14
nitial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1961 1961 2000 1961 1961 2000 1980 1980 1980 1961 1961 1961
Adj Flow Rate, veh/h 285 535 220 415 632 338 268 489 240 201 361 185
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 094 094 094
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 2 2 2
Cap, veh/h 321 620 254 425 661 353 348 518 672 232 412 648
Arrive On Green 014 024 024 018 028 028 014 026 026 009 021 021
Sat Flow, veh/h 1867 2680 1057 1867 2347 1255 1886 1980 1683 1867 1961 1667
Grp Volume(v), veh/h 285 386 369 415 502 468 268 489 240 201 361 185
Grp Sat Flow(s),veh/h/in 1867 1863 1774 1867 1863 1739 1886 1980 1683 1867 1961 1667
Q Serve(g_s), s 131 226 227 196 301 301 105 275 0.0 82 203 0.0
Cycle Q Clear(g_c), s 131 226 227 196 301 301 105 275 0.0 82 203 0.0
Prop In Lane 1.00 060  1.00 072  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 321 448 426 425 524 490 348 518 672 232 412 648
VIC Ratio(X) 08 08 087 098 09 09 077 094 036 087 088 029
Avail Cap(c_a), veh/h 392 524 499 425 524 490 348 523 676 260 517 738
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 464 414 414 440 402 402 447 412 239 495 435 239
Incr Delay (d2), siveh 186 123 132 372 287 299 1041 260 03 232 132 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 104 131 126 173 198 185 89 188 5.3 7.7 124 4.0
LnGrp Delay(d),s/veh 651 537 547 812 688 701 548 672 242 726 567 241
LnGrp LOS E D D F E E D E C E E C
Approach Vol, veh/h 1040 1385 997 747
Approach Delay, s/veh 571 73.0 53.5 52.9
Approach LOS E E D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 222 385 226 304 269 338 168 362
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *6.5
Max Green Setting (Gmax),s *20  *32  *12  *30 *20 *32 *12  *30
Max Q Clear Time (g_c+1),s 151 321 125 223 216 247 102 295

Green Ext Time {p_c), s 0.6 0.0 0.0 1.6 0.0 26 0.1 0.2

Intersection Summary

HCM 2010 Ctrl Delay 60.8

HCM 2010 LOS E

Notes

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 712172016



HCM 2010 Signalized Intersection Summary

Background Conditions

2: Borderline Drive & Grand River Avenue PM Peak Hour
- N ¢ N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 # % 44¢ %
Traffic Volume (veh/h) 753 100 56 862 162 84
Future Volume (veh/h) 753 100 56 862 162 84
Number 2 12 1 6 7 14
[nitial Q (Qb), veh 0 0 0 0 c 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in - 1961 2000 1980 1980 2000 1961
Adj Flow Rate, veh/n 801 106 59 907 178 92
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 094 094 095 095 091 091
Percent Heavy Veh, % 2 0 1 1 0 2
Cap, veh/h 2349 1072 488 2789 237 1258
Arrive On Green 063 063 004 074 012 012
Sat Flow, veh/h 3824 1700 1886 3861 1905 1667
Grp Volume(v), veh/n 801 106 59 907 178 92
Grp Sat Flow(s),veh/h/in1863 1700 1886 1881 1905 1667
Q Serve(g_s), s 91 22 09 74 81 13
Cycle QClear{g.c),s 91 22 09 74 81 13
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2349 1072 488 2789 237 1258
V/C Ratio(X) 034 010 012 033 075 0.07
Avail Cap(c_a), veh/h 2349 1072 699 2739 508 1495
HCM Platoon Ratio 1.00 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 100 100 100 1.00 1.00
Uniform Delay (d), siveh 7.8 65 51 4.0 381 29
Incr Delay (d2),siveh 04 02 01 03 67 0O
Initial Q Delay(d3),siveh 0.0 00 00 00 00 0.0
%ile BackOfQ(50%),veh/it.8 1.1 05 3.9 47 21
LnGrp Delay(d),s/veh 82 67 52 43 447 29
LnGrp LOS A A A A D A
Approach Vol, veh/h 907 966 270
Approach Delay, s/veh 8.0 . 43 305
Approach LOS A A C
Timer 1 2 3 4 5 6
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc),$0.0 62.9 17.2 72.8
Change Period (Y+Rc), § 6.1 *6.1 6.0 *6.1
Max Green Setting (Gma)i4 * 34 240 *54
Max Q Clear Time (g_c+l),% 11.1 10.1 9.4
Green Ext Time {p_c),s 0.1 2.1 1.1 2.1
Intersection Summary
HCM 2010 Ctrl Delay 9.2
HCM 2010 LOS A
Notes
Brighton Kroger Expansion TIS Synchro 9 Report
Fieis & VandenBrink Engineeting, Inc. 7121/2018




HCM 2010 TWSC

Background Conditions

3: Kroger Drive & Grand River Avenue PM Peak Hour

Intersection

Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations b LK & b i

Traffic Vol, veh/h 812 25 113 898 20 156

Future Vol, veh/h 812 25 113 898 20 156

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 50

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 9% 95 9% 95 93 93

Heavy Vehicles, % 2 0 0 1 0 1

Mvmt Flow 855 26 119 945 22 168

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 881 0 1579 441
Stage 1 - - - - 868 -
Stage 2 - - - - 711 -

Critical Hdwy - - 4.1 - 6.8 6.92

Critical Hdwy Stg 1 - - - - 5.8 -

Critical Hdwy Stg 2 - - - - 5.8 -

Follow-up Hdwy - - 2.2 - 35 3.31

Pot Cap-1 Maneuver - - 776 - 102 567
Stage 1 - - - - 376 -
Stage 2 - - - - 453 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 776 - 86 567

Mov Cap-2 Maneuver - - - - 213 -
Stage 1 - - - - 376 -
Stage 2 - - - - 384 -

Approach EB WB NB

HCM Control Delay, s 0 1.2 15.1

HCM LOS C

Minor Lane/Major Mvmt NBLn1NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 213 567 - - 776 -

HCM Lane V/C Ratio 0.101 0.296 - - 0.153 -

HCM Control Delay (s) 238 14 - - 105 -

HCM Lane LOS C B - - B -

HCM 95th %tile Q(veh) 03 12 - - 05 -

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 7/21/2016



HCM 2010 TWSC Background Conditions

4: Whitmore Lake Road & Victor Street/Shopping Center Drive PM Peak Hour
Intersection
Int Delay, siveh 7.9
Movement EBL . EBT EBR WBL. . WBT .WBR NBL:: NBT. NBR SBL . SBT --8BR
Lane Configurations 4 f R LI " 4 F
Traffic Vol, veh/h 2 1 185 8 1 44 170 881 30 19 847 64
Future Vol, veh/h 2 1 185 8 1 44 170 881 30 19 847 64
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 : - 2 100 - 1 100 - 75
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 wmoTnnT 95 95 9 94 94 9
Heavy Vehicles, % 0 0 0 0 0 0 0 1 0 0 2 0
Mvmt Flow 2 1 199 10 1 57 179 927 32 20 901 68
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1763 2258 901 2243 2242 479 901 0 0 959 0 0
Stage 1 941 941 - 1301 1301 - - - - - - -
Stage 2 822 1317 - 942 941 - - - - - - -
Critical Hdwy 73 85 62 73 65 69 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 55 - 65 55 - - - - - - -
Critical Hdwy Stg 2 6.5 5.5 - 6.1 55 - - - - - - -
Follow-up Hdwy 35 4 33 35 4 33 2.2 - - 22 - -
Pot Cap-1 Maneuver 60 42 340 27 43 538 763 - - 725 - -
Stage 1 319 345 - 173 233 - - - - - - -
Stage 2 339 229 - 318 345 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 42 31 340 ~9 32 538 763 - - 725 - -
Mov Cap-2 Maneuver 42 3 - ~9 32 - - - - - - -
Stage 1 244 335 - 132 178 - - - - - - -
Stage 2 230 175 - 128 335 - - - - - - -
Approach EB WB NB SB
HCM Cantrol Delay, s 30.8 153 1.8 0.2
HCMLOS D F

Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 763 - - 38 340 10 538 725 - -
HCM Lane V/C Ratio 0.235 - - 0.085 0.585 1.169 0.106 0.028 - -
HCM Control Delay (s) 1.2 - - 108.3 29.56839.8 125 101 - -
HCM Lane LOS B - - F D F B B - -
HCM 95th %tile Q(veh) 0.9 - - 03 35 22 04 04 - -
Notes

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

Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 7/21/2016




HCM 2010 Signalized Intersection Summary | Background Conditions
1. Whitmore Lake Road/Old US-23 & Grand River Avenue SAT Peak Hour

ey v AN b 2] S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations % ¥ b % £ [d % 4 it
Traffic Volume (veh/h) 179 427 257 207 345 91 255 322 189 131 278 147
Future Volume (veh/h) 179 427 257 207 345 91 255 322 189 131 278 147
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q {Qb), veh 0 ] 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100  1.00 1.00  1.00 1.00
Parking Bus, Ad] 100 100 100 100 100 100 100 100 100 100 100 1.00
" Adj Sat Flow, veh/h/In 1980 1980 2000 1980 1980 - 2000 1980 1980 1980 1980 1980 1980
Adj Flow Rate, veh/h 192 459 276 223 371 98 274 346 203 141 299 158
Adj No. of Lanes 1 2 o1 2 0 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 464 557 333 287 513 134 334 420 643 267 374 484
Arrive On Green 017 025 025 010 017 047 010 021 021 008 019 0.9
Sat Flow, veh/h 1886 2267 1355 1886 2954 771 1886 1980 1683 1886 1980 1683
Grp Volume(v), veh/h 192 380 355 223 235 234 274 346 203 141 299 158
Grp Sat Flow(s),veh/h/in 1886 1881 1741 1886 1881 1844 1886 1980 1683 1886 1980 1683
Q Serve(g_s), s 07 1386 137 43 8.4 8.5 45 118 0.0 04 102 0.0
Cycle Q Clear{g c), s 07 136 137 43 8.4 8.5 45 118 0.0 04 102 0.0
Prop In Lane 1.00 078  1.00 042  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 464 462 427 287 327 320 334 420 643 267 374 484
V/C Ratio(X) 04 082 083 078 072 073 08 08 032 053 080 033
Avail Cap(c_a), veh/h 489 530 491 447 530 520 463 530 737 440 530 616
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(}) 100 100 100 100 toO 100 100 100 100 100 1.00 1.00
Uniform Delay (d), siveh 241 253 254 298 277 277 293 267 154 301 275 199
Incr Delay (d2), s/veh 0.6 9.1 10.2 45 3.0 3.2 8.1 8.3 0.3 1.6 5.7 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 - 00 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 32 8.1 7.8 4.6 4.8 4.6 59 74 2.8 27 6.2 25
LnGrp Delay(d),s/veh 247 344 356 343 306 310 374 3BOo 157 37 3BT 203
LnGrp LOS C C D C C C D C B C C C
Approach Vol, veh/h 927 692 823 598
Approach Delay, s/veh 329 31.9 3.0 294
Approach LOS C C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rg), s 186 188 136 199 135 239 120 215
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 65 *65
Max Green Setting (Gmax),s *13  *20  *12  *19  *13 *20 12 *19
Max Q Clear Time (g_c*11),s 27  10.5 65 122 63 157 24 138

Green Ext Time (p_c), s 0.9 1.8 0.6 1.2 0.7 1.7 0.9 1.2

Intersection Summary

HCM 2010 Ctrl Delay 315

HCM 2010 LOS C

Notes

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 712112016



HCM 2010 Signalized Intersection Summary

Background Conditions

2: Borderline Drive & Grand River Avenue SAT Peak Hour
- TN
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 F# % #4¢ % F
Traffic Volume (veh/h) 711 115 58 635 143 77
Future Volume (veh/h) 711 115 58 635 143 77
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 2000 2000 2000 ~1980 2000 1980
Adj Flow Rate, ven/h 773 125 64 698 151 81
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 092 092 091 091 095 0.95
Percent Heavy Veh, % 0 0 0 1 0 1
Cap, veh/h 2449 1096 513 2847 208 1268
Arrive On Green 064 064 0.04 076 011 0.11
Sat Flow, veh/h 3900 1700 1905 3861 1905 1683
Grp Volume(v), veh/h 773 125 64 698 151 81
~ Grp Sat Flow(s),veh/h/in1900 1700 1905 1881 1905 1683
Q Serve(g_s), s 82 25 09 50 69 11
CycleQClear(g_c)s 82 25 09 50 69 11
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2449 1096 513 2847 208 1268
VIC Ratio(X) 032 0141 012 025 073 0.6
Avail Cap(c_a), veh/h 2449 1096 723 2847 508 1534
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 7.1 61 45 33 388 29
Incr Delay (d2),s/iveh 0.3 02 01 02 68 00
Initial Q Delay(d3),s/veh 0.0 0.0 00 00 00 00
%ile BackOfQ(50%),veh/ld.3 12 05 26 40 19
LnGrp Delay(d),siveh 75 64 46 35 456 29
LnGrp LOS A A A A D A
Approach Vol, veh/h 898 762 232
Approach Delay, siveh 7.3 36 307
Approach LOS A A C
Timer 1 2 3 4 5 6
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), $0.1  64.1 15.8 74.2
Change Period (Y+Rc), § 6.1 *6.1 6.0 *6.1
Max Green Setting (Gma%)14 * 34 24.0 *54
Max Q Clear Time (g_c+I%),% 10.2 8.9 7.0
Green Ext Time (p_c),s 0.1 1.7 09 1.8
Intersection Summary
HCM 2010 Ctrl Delay 8.7
HCM 2010 LOS A
Notes
Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 712112016



HCM 2010 TWSC

Background Conditions

3: Kroger Drive & Grand River Avenue SAT Peak Hour

Intersection

Int Delay, s/veh 14

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations S 5 44 5 i

Traffic Vol, veh/h 769 19 65 682 11 94

Future Vol, veh/h 769 19 65 682 11 94

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 50

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 9 90 79 79

Heavy Vehicles, % 1 0 2 1 0 1

Mvmt Flow 809 20 72 758 14 119

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 829 0 1342 415
Stage 1 - - - - 819 -
Stage 2 - - - - 523 -

Critical Hdwy - - 4.14 - 6.8 6.92

Critical Hdwy Stg 1 - - - - 5.8 2

Critical Hdwy Stg 2 - - - - 5.8 -

Follow-up Hdwy - - 2.22 - 35 3.31

Pot Cap-1 Maneuver - - 798 - 146 589
Stage 1 - - - - 399 -
Stage 2 - - - - 565 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 798 - 133 589

Mov Cap-2 Maneuver - - - - 264 -
Stage 1 - - - - 399 -
Stage 2 - - - - 514 -

Approach EB WB NB

HCM Control Delay, s 0 0.9 134

HCM LOS B

Minor Lane/Major Mvmt NBLn1NBLn2 EBT EBR WBL WBT

Capacity (vehth) 264 589 - - 798 -

HCM Lane V/C Ratio 0.053 0.202 - - 0.091 -

HCM Control Delay (s) 194 127 - - 10 -

HCM Lane LOS C B - - A -

HCM 95th %tile Q(veh) 02 08 - - 03 -

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 7121/2016



HCM 2010 TWSC Background Conditions

4. Whitmore Lake Road & Victor Street/Shopping Center Drive SAT Peak Hour

Intersection

Int Delay, s/veh 6.2

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

Lane Configurations g 4 7 % 4B " 4 F

Traffic Vol, veh/h 1 1 145 13 5 55 150 710 41 21 681 40

Future Vol, veh/h 1 1 145 13 5 55 150 710 41 21 681 40

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length c - - 0 - - 20 100 -1 100 - 75

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 8 88 86 86 86 87 87 87 9% 95 95

Heavy Vehicles, % 0 0 1 0 0 0 0 1 1 0 1 0

Mvmt Flow 1 1 165 15 6 64 172 816 47 2 117 42

Major/Minor Minor2 Minor1 Major1 Major2

Conlflicting Flow All 1517 1969 717 1946 1945 432 717 0 0 863 0 0
Stage 1 761 761 - 1184 1184 - - - - - - -
Stage 2 756 1208 - 762 761 - - - - - - -

Critical Hdwy 7.3 65 6215 73 65 69 41 - - 4.1 - -

Critical Hdwy Stg 1 6.1 55 - 65 55 - - - - - - -

Critical Hdwy Stg 2 6.5 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.5 43.3095 35 4 33 22 - - 22 - -

Pot Cap-1 Maneuver 91 63 431 44 66 577 893 - - 788 - -
Stage 1 401 417 - 204 265 - - - - - - -
Stage 2 371 258 - 400 417 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 62 49 431 22 52 577 893 - - 788 - -

Mov Cap-2 Maneuver 62 49 - 22 52 - - - - - - -
Stage 1 324 405 - 165 214 - - - . - - -
Stage 2 259 208 - 240 405 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 19.1 89.9 1.7 0.3

HCM LOS C F

Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 893 - - b5 431 26 577 788 - -

HCM Lane V/C Ratio 0.193 - - 0.041 0.382 0.805 0.111 0.028 - -

HCM Control Delay (s) 10 - - 733 184§32718 12 97 - -

HCM Lane LOS A - - F C F B A - -

HCM 95th %tile Q(veh) 0.7 - - 01 18 25 04 01 - -

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 712112016



HCM 2010 Signalized Intersection Summary Future Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour

Ay ¢ ANt A2 ML A

Movement EBL. EBT EBR WBL WBT WBR NBL NBT NBR 8BL SBT SBR
Lane Configurations LI % b % 4 i b 4 ol
Traffic Volume (veh/h) 292 525 205 392 613 34 249 439 223 189 336 190
Future Volume (veh/h) 292 525 205 392 613 M4 249 439 223 189 336 190
Number 1 8 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_phT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 {00 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/in 1961 1961 2000 1961 1961 2000 1980 1980 1980 1961 1961 1961
Adj Flow Rate, veh/h 314 565 220 422 659 338 268 472 240 201 357 202
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 093 093 093 093 093 093 093 083 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 2 2 2
Cap, veh/h 345 645 250 431 662 340 342 504 683 232 407 652
Arrive On Green 015 025 025 018 028 028 014 025 025 009 021 021
Sat Flow, veh/h 1867 2624 1019 1867 2385 1223 1886 1980 1683 1867 1961 1667
Grp Volume(v), veh/h 314 401 384 422 515 482 268 472 240 201 357 202
Grp Sat Flow(s),veh/h/in 1867 1863 1781 1867 1863 1745 1886 1980 1683 1867 1961 1667
Q Serve(g_s), s 151 238 239 204 318 318 106 269 0.0 83 203 0.0
Cycle Q Clear{(g_c), s i51 238 239 204 318 318 106 269 0.0 83 203 0.0
Prop In Lane 1.00 057  1.00 070  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 345 458 438 431 517 485 342 504 683 232 407 652
VIC Ratio(X) 091 08 088 098 100 100 078 094 035 087 088 031
Avail Cap(c_a), vehth 387 517 495 43 517 485 342 516 693 257 511 740
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(]) 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Uniform Delay (d), siveh 464 418 418 445 415 415 457 420 237 501 442 243
Incr Delay (d2), siveh 234 142 151 375 382 395 113 2486 03 239 133 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 120 141 136 179 218 206 92 1841 5.3 78 125 45
LnGrp Delay(d),siveh 69.8 560 569 820 798 811 570 666 240 741 575 248
LnGrp LOS E E E F E F E E C E E C
Approach Vol, veh/h 1099 1419 980 760
Approach Delay, siveh 60.2 80.9 53.6 531
Approach LOS E F D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 240 385 223 304 276 348 169 358
Change Period (Y+Rc), s 65 *65 *65 *B5 *65 *65 *65 65
Max Green Sefting (Gmax),s *20  *32  *12  *30 *20 *32 *12 *30
Max Q Clear Time (g_c+1),s 171 338 126 223 224 2569 103 289

Green Ext Time (p_c), s 0.3 0.0 0.0 1.6 0.0 24 0.1 0.4

Intersection Summary

HCM 2010 Cirl Delay 64.3

HCM 2010 LOS E

Notes

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering 8/8/2016



HCM 2010 Signalized Intersection Summary

Future Conditions

2: Borderline Drive & Grand River Avenue PM Peak Hour
- ¢ N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 # % 44 % [
Traffic Volume (veh/h) 746 138 56 845 206 87
Future Volume {veh/h) 746 138 56 845 206 87
Number 2 12 1 8 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 100 1.00 1.00 1.00
Adj Sat Flow, veh/hiin 1961 2000 1980 1980 2000 1961
Adj Flow Rate,veh/h 794 147 53 839 226 96
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 094 094 095 095 091 091
Percent Heavy Veh, % 2 0 1 1 0 2
Cap, vehth 2253 1028 459 2691 286 1258
Arrive On Green 060 0680 0.04 072 015 0.15
Sat Flow, veh/h 3824 1700 1886 3861 1905 1667
Grp Volume(v), veh/h 794 147 59 889 226 96
Grp Sat Flow(s),veh/h/in1863 1700 1886 1881 1905 1667
Q Serve(g_s), s 96 34 10 79 103 13
Cycle QClear(g_c))s 96 34 10 79 103 13
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2253 1028 459 2691 286 1258
VIC Ratio(X) 035 014 013 033 079 0.08
Avail Cap(c_a), veh/h 2253 1028 669 2691 508 1452
HCM Platoon Ratio 1.00 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 89 7.7 59 48 369 29
Incr Delay (d2),siveh 04 03 01 03 68 00
Initial Q Delay(d3),siveh 0.0 00 00 00 00 00
%ile BackOfQ(50%),vehi5.0 16 05 42 59 22
LnGrp Delay(d),siveh 94 80 6.0 51 437 29
LnGrp LOS A A A A D A
Approach Vol, veh/h 941 948 322
Approach Delay, siveh 9.2 52 315
Approach LOS A A C
Timer 1 2 3 4 5 6
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), $0.0  60.5 19.5 70.5
Change Period (Y+Rc), § 6.1 *6.1 6.0 *6.1
Max Green Setting (Gmax)1$ *34 24.0 *54
Max Q Clear Time {g_ctI3,& 11.6 12.3 9.9
Green Ext Time (p_c),s 01 2.1 1.2 2.1
Intersection Summary
HCM 2010 Cirl Delay 10.7
HCM 2010 LOS B
Notes
Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering 8/8/2016




HCM 2010 TWSC

Future Conditions

3: Kroger Drive & Grand River Avenue PM Peak Hour

Intersection

Int Delay, s/veh 2.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations b LI % if

Traffic Vol, veh/h 799 34 174 878 23 223

Future Vol, veh/h 799 M4 174 878 23 223

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - 150 - 0 50

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 9% 9 9% 9 93 93

Heavy Vehicles, % 2 0 0 1 0 1

Mvmt Flow 841 36 183 924 25 240

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 877 0 1687 438
Stage 1 - - - - 859 -
Stage 2 - - - - 828 -

Critical Hdwy - - 41 - 6.8 6.92

Critical Hdwy Stg 1 - - - - 5.8 -

Critical Hdwy Stg 2 - - - - 5.8 -

Follow-up Hdwy - - 2.2 - 3.5 3.31

Pot Cap-1 Maneuver - - 779 - 86 569
Stage 1 - - - - 380 -
Stage 2 - - - - 394 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 779 - 66 569

Mov Cap-2 Maneuver - - - - 183 -
Stage 1 - - - - 380 -
Stage 2 - - - - 301

Approach EB WB NB

HCM Control Delay, s 0 1.8 17

HCM LOS C

Minor Lane/Major Mvmt NBLn1NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 183 569 - - 779 -

HCM Lane V/C Ratio 0.135 0.421 - - 0.235 -

HCM Control Delay (s) 27.7 159 - - N -

HCM Lane LOS D C - - B -

HCM 95th %tile Q(veh) 05 2.1 - - 09

Brighton Kroger Expansion TIS Synchro 9 Report

Fleis & VandenBrink Engineering 8/8/2016



HCM 2010 TWSC Future Conditions

4: Whitmore Lake Road & Victor Street/Shopping Center Drive PM Peak Hour

Intersection

Int Delay, s/veh 14.4

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

Lane Configurations g4 4 F % 4B " 4 F

Traffic Vol, veh/h 3 1 224 8 1 44 221 864 30 19 838 76

Future Vol, veh/h 3 1 224 8 1 44 221 864 30 19 838 76

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 - - 20 100 - 1 100 - 75

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 93 93 93 w17 9% 9% 95 9 94 9%

Heavy Vehicles, % 0 0 0 0 0 0 0 1 0 0 2 0

Mvmt Flow 3 1 241 10 1 57 233 909 32 20 891 81

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1853 2338 891 2323 2323 471 891 0 0 941 0 0
Stage 1 932 932 - 1391 1391 - - - - - - -
Stage 2 921 1406 - 932 932 - - - - - - -

Critical Hdwy 7.3 65 6.2 73 65 69 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 55 - 65 55 - - - - - - -

Critical Hdwy Stg 2 65 55 - 6.1 55 - - - - - - -

Follow-up Hdwy _ 35 4 33 3.5 4 33 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 52 37 344 23 38 545 769 - - 737 - -
Stage 1 322 348 - 152 211 - - - - - - -
Stage 2 295 208 - 322 348 - - - - - - -

Platoon blocked, % ¢ - - -

Mov Cap-1 Maneuver 34 25 344 ~5 26 545 769 - - 737 - -

Mov Cap-2 Maneuver 34 25 - ~5 26 - - - - - - -
Stage 1 224 339 - 106 147 - - - - - - -
Stage 2 182 145 - 94 339 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 384 $340.9 2.3 0.2

HCM LOS E F

Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 769 - -3 344 5 545 737 - -

HCM Lane V/C Ratio 0.303 - - 0139 0.7 2.338 0.105 0.027 - -

HCM Control Delay (s) 1.7 - - 139 36$19468 124 10 - -

HCM Lane LOS B - - F E F B B - -

HCM 95th %tile Q(veh) 1.3 - - 04 5 26 03 0.1 - -

Notes

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

Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering 8/8/2016



HCM 2010 Signalized Intersection Summary Future Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue SAT Peak Hour

2 o N v NNt

Movement EBL FEBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT .. SBR
Lane Configurations LT Y AL L] 4 Hd | 4 ]
Traffic Volume (veh/h) 207 459 257 212 373 91 255 309 189 131 275 165
Future Volume {veh/h) 207 459 257 212 373 91 255 309 189 131 275 165
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1980 1980 2000 1980  1980° 2000 1980 1980 1980 1980 1980 1980
Adj Flow Rate, veh/h 223 494 276 228 401 98 274 332 203 138 289 174
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 095 09 095
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 466 586 326 292 544 132 333 4086 634 272 365 481
Arrive On Green 017 025 025 010 018 018 010 021 021 008 018  0.18
Sat Flow, veh/h 1886 2334 1299 1886 3006 727 1886 1980 1683 1886 1980 1683
Grp Volume(v), veh/h 223 398 372 228 250 249 274 332 203 138 289 174
Grp Sat Flow(s),veh/h/in 1886 1881 1751 1886 1881 1852 1886 1980 1683 1886 1980 1683
Q Serve(g_s), s 18 144 145 45 9.0 9.2 46 115 0.0 02 100 0.0
Cycle Q Clear(g_c), s 18 144 145 45 9.0 9.2 46 115 0.0 02 100 0.0
Prop In Lane 1.00 074  1.00 039 1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 466 472 440 292 341 335 333 406 634 272 365 481
V/C Ratio(X) 048 0.84 0.85 0.78 0.73 0.74 0.82 0.82 0.32 0.51 0.79 0.36
Avail Cap(c_a), veh/h 483 524 488 442 524 516 457 524 734 436 524 617
HCM Platoon Ratio 100 100 100 100 100 t00 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 245 255 256 300 278 278 297 273 159 303 280 204
Incr Delay (d2), siveh 08 110 124 5.0 34 33 8.5 77 0.3 1.5 53 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 3.9 8.8 85 4.8 49 49 6.0 74 2.9 26 6.0 2.8
LnGrp Delay(d),s/veh 253 365 377 30 308 311 382 3Bo 161 3T 383 209
LnGrp LOS C D D D C C D D B C C C
Approach Vol, veh/h 993 727 809 601
Approach Delay, s/veh 344 32.2 313 29.3
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 8 7 8

Phs Duration (G+Y+Rc), s 188 195 138 197 138 245 123 212
Change Period (Y+Rc), s *85 *65 *65 *B65 *65 *65 *65 *65
Max Green Setting (Gmax),s *13  *20  *12  *19  *13  *20 *12  *19
Max Q Clear Time (g_c+l1),s 38  11.2 66 120 65 165 22 135

Green Ext Time (p_c), s 0.9 1.8 0.6 1.2 0.8 15 0.9 1.2

intersection Summary

HCM 2010 Ctrl Delay 32.1

HCM 2010 LOS C

Notes

Brighton Kroger Expansion TiS Synchro 9 Report

Fleis & VandenBrink Engineering, Inc. 8/8/2016



HCM 2010 Signalized Intersection Summary

Future Conditions

2; Borderline Drive & Grand River Avenue SAT Peak Hour
-y TN
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations  4#4 % 4+ % F
Traffic Volume (veh/h) 703 165 58 626 192 80
Future Volume (veh/h) 703 166 58 626 192 80
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 2000 2000 2000 1980 2000 1980
Adj Flow Rate, veh/h 764 179 64 688 202 84
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 092 092 091 081 095 095
Percent Heavy Veh,% 0 0 0 1 0 1
Cap, veh/h 2343 1048 479 2742 261 1268
Arrive On Green 062 062 004 073 014 014
Sat Flow, veh/h 3900 1700 1905 3861 1905 1683
Grp Volume(v), veh/h 764 179 64 688 202 84
Grp Sat Flow(s),veh/hfin1900 1700 1905 1881 1905 1683
Q Serve(g_s), s 87 41 10 55 92 12
Cycle QClear{g_c),s 87 41 10 55 92 12
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2343 1048 479 2742 261 1268
VIC Ratio(X) 033 0417 043 025 077 0.07
Avail Cap(c_a), veh/h 2343 1048 688 2742 508 1487
HCM Platoon Ratio 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 100 100 1.00 1.00 1.00
Uniform Delay (d), siveh 83 74 54 414 375 29
incr Delay (d2),s/vehn 04 04 01 02 69 00
Initial Q Delay(d3),s/iveh 0.0 0.0 0.0 00 00 00
%ile BackOfQ(50%),veh/it.7 20 05 29 53 19
LnGrp Delay(d),siveh 87 7.7 55 43 444 29
LnGrp LOS A A A A D A
Approach Val,veh/h 943 752 286
Approach Delay, siveh 8.5 44 322
Approach LOS A A C
Timer 1 2 3 4 5 6
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), $0.1 61.6 18.3 7.7
Change Period (Y+Rc), § 6.1 *6.1 6.0 *6.1
Max Green Setting (Gmax)1$ *34 24.0 * b4
Max Q Clear Time (g_c+3,& 10.7 11.2 75
Green Ext Time (p_c),s 0.1 17 1.1 1.7
Intersection Summary
HCM 2010 Ctrl Delay 10.3
HCM 2010 LOS B
Notes
Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering, inc. 8/8/2016




HCM 2010 TWSC

Future Conditions

3: Kroger Drive & Grand River Avenue SAT Peak Hour

Intersection

Int Delay, siveh 25

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations b LI % if

Traffic Vol, veh/h : 756 27 123 670 14 167

Future Vol, veh/h 756 27 123 670 14 167

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 50

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 9% 95 90 90 79 79

Heavy Vehicles, % 1 0 2 1 0 1

Mvmt Flow 79 28 137 744 18 211

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 824 0 1456 412
Stage 1 - - - - 810 -
Stage 2 - - - 646 -

Critical Hdwy - - 4.14 - 6.8 6.92

Critical Hdwy Stg 1 - - - - 5.8 -

Critical Hdwy Stg 2 - - - - 5.8 -

Follow-up Hdwy - - 2.22 - 35 3.31

Pot Cap-1 Maneuver - - 802 - 123 592
Stage 1 - - - - 403 -
Stage 2 - - - - 489 -

Platoon blocked, % - -

Mov Cap-1 Maneuver - 802 - 102 592

Mov Cap-2 Maneuver - - - - 231 -
Stage 1 - - - 403 -
Stage 2 - - - 405 -

Approach EB WB NB

HCM Control Delay, s 0 1.6 15

HCM LOS C

Minor Lane/Major Mvmt NBLn1NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 231 592 - 802 -

HCM Lane V/C Ratio 0.077 0.357 - - 0417 -

HCM Control Delay (s) 219 144 - - 104 -

HCM Lane LOS C B - - B -

HCM 95th %tile Q(veh) 02 16 - - 06 -

Brighton Kroger Expansion TIS Synchro 9 Report
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HCM 2010 TWSC Future Conditions

4. Whitmore Lake Road & Victor Street/Shopping Center Drive SAT Peak Hour

Intersection

Int Delay, s/veh 9.8

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

Lane Configurations g f g % b " 4 f

Traffic Vol, veh/h 2 1 193 13 5 55 205 696 41 21 6711 B2

Future Vol, veh/h 2 1 193 13 5 55 205 696 41 21 671 52

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 - -2 100 - 1 © 100 - 715

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 86 8 86 87 87 87 9% 95 95

Heavy Vehicles, % 0 0 1 0 0 0 0 1 1 0 1 0

Mvmt Flow 2 1 219 15 6 64 236 800 47 22 706 55

Major/Minor Minor2 Minor1 Major1 ‘Major2

Conflicting Flow Al 1625 2069 706 2046 2046 424 706 0 0 847 0 0
Stage 1 751 751 - 1295 1295 - - - - - - -
Stage 2 874 1318 - 751 751 - - - - - - -

Critical Hdwy 73 65 6215 73 65 69 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 55 - 65 55 - - - - - - -

Critical Hdwy Stg 2 6.5 55 - 6.1 55 - - - - - - -

Follow-up Hdwy 3.5 43.3095 3.5 4 33 22 - - 2.2 - -

Pot Cap-1 Maneuver 76 55 437 37 57 584 902 - - 799 - -
Stage 1 406 421 - 175 235 - - - - - - -
Stage 2 315 229 - 406 421 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 47 39 437 ~14 41 584 902 - - 799 - -

Mov Cap-2 Maneuver 47 39 - ~14 4 - - - - - - -
Stage 1 300 409 - 129 174 - - - - - - -
Stage 2 200 169 - 196 409 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 224 160.7 23 0.3

HCM LOS C F

Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 902 - - 44 437 17 584 799 - -

HCM Lane V/C Ratio 0.261 - - 0.077 0502 1.231 0.11 0.028 - -

HCM Control Delay (s) 104 - - 936 2136152 119 96 - -

HCM Lane LOS B - - F C F B A - -

HCM 95th %tile Q(veh) 1 - - 02 27 31 04 041 - -

Notes

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

Brighton Kroger Expansion TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary Future Conditions W / Improvements
1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour

Ay v AN AL A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations L L if % 4 i % 4 if
Traffic Volume (veh/h) 292 525 205 392 613 314 249 439 223 189 336 190
Future Volume (veh/h) 292 525 205 392 613 314 249 439 223 189 336 190
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1961 1961 2000 1961 1961 1961 1980 1980 1980 ° 1961 1961 1961
Adj Flow Rate, veh/h 314 565 220 422 659 338 268 472 240 201 357 202
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 094 094 094
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 2 2 2
Cap, vehth 472 649 252 403 824 599 345 507 772 232 409 642
Arrive On Green 020 025 025 018 022 022 014 026 026 009 021 021
Sat Flow, veh/h 1867 2624 1019 1867 3725 1667 1886 1980 1683 1867 1961 1667
Grp Volume(v), veh/h 314 401 384 422 659 338 268 472 240 201 357 202
Grp Sat Flow(s),veh/h/In 1867 1863 1781 1867 1863 1667 1886 1980 1683 1867 1961 1667
Q Serve(g_s), s 114 234 235 200 189 28 102 264 0.0 81 199 0.0
Cycle Q Clear(g_c), s 14 234 235 200 189 28 102 264 0.0 81 199 0.0
Prop In Lane 1.00 057  1.00 1.00  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 472 460 440 403 824 599 345 507 772 232 409 642
VIC Ratio(X) 066 087 087 105 080 05 078 093 031 08 087 031
Avail Cap(c_a), veh/h 472 527 503 403 1053 701 345 525 787 262 520 736
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(]) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 385 409 409 448 417 292 448 411 193 492 433 243
Incr Delay (d2), siveh 35 133 142 576 35 08 107 231 02 229 126 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/n 93 137 133 190 101 8.2 8.0 177 4.8 76 122 44
LnGrp Delay(d),s/veh 420 542 551 1023 452 300 555 642 196 722 559 246
LnGrp LOS D D E F D C E E B E E C
Approach Vol, veh/h 1099 1419 980 760
Approach Delay, s/veh 51.0 58.6 50.9 51.9
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s 294 315 221 301 265 345 167 355
Change Period (Y+Rc),s ~ *6.5 *65 *65 *65 *65 *65 *65 *6.5

Max Green Setting (Gmax),s *20  *32  *12  *30 *20 *32 *12 *30

Max Q Clear Time (g_c+1),s 134 209 122 219 220 255 101 284

Green Ext Time (p_c), s 1.4 4.1 0.0 1.7 0.0 25 0.1 0.6

Intersection Summary

HCM 2010 Ctrl Delay 53.7

HCM 2010 LOS D

Notes

Brighton Kroger Expansion TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

Future Conditions W / Improvements

1: Whitmore Lake Road/Old US-23 & Grand River Avenue SAT Peak Hour
Ay ¢ ANt 2N LY
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L L if L] 4 if % 4 if
Traffic Volume (veh/h) 207 459 257 212 373 91 255 309 189 131 275 165
Future Volume (veh/h) 207 459 257 212 373 91 255 309 189 131 275 165
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1980 1980 2000 1980 1980 1980 1980 1980 1980 1980 1980 1980
Adj Flow Rate, veh/h 223 494 276 228 401 98 2714 332 203 138 289 174
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 093 093 093 093 093 093 093 093 093 095 095 095
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 489 588 327 284 592 265 333 407 668 273 366 474
Arrive On Green 019 025 025 010 016 016 040 021 021 008 018 0.8
Sat Flow, veh/h 1886 2334 1299 1886 3762 1683 1886 1980 1683 1886 1980 1683
Grp Volume(v), veh/h 223 398 372 228 401 98 274 332 203 138 289 174
Grp Sat Flow(s),veh/h/in 1886 1881 1751 1886 1881 1683 1886 1980 1683 1886 1980 1683
Q Serve(g_s), s 23 143 143 45 74 3.7 45 114 0.0 0.2 9.9 0.0
Cycle Q Clear(g_c), s 23 143 143 45 741 3.7 45 114 0.0 0.2 9.9 0.0
Prop In Lane 1.00 0.74  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), vehih 489 474 442 284 592 265 333 407 668 273 366 474
V/C Ratio(X) 046 084 084 08 068 037 08 08 03 051 079 037
Avail Cap(c_a), veh/h 489 529 493 446 1059 474 462 529 72 441 529 613
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 100
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Uniform Delay (d), siveh 234 252 252 300 282 268 294 269 147 300 277 205
Incr Delay (d2), siveh 07 105 116 5.7 14 0.9 8.2 74 0.3 14 5.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 3.7 8.8 8.3 4.8 38 18 59 70 28 26 59 2.8
LnGrp Delay(d),s/veh 240 357 368 37 296 276 375 344 149 314 327 209
LnGrp LOS C D D D C C D C B C C - C
Approach Vol, veh/h 993 727 809 601
Approach Delay, s/veh 33.5 31.2 30.6 29.0
Approach LOS ] C C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 b 6 7 8
Phs Duration (G+Y+Rc), s 201 177 136 196 134 244 122 211
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 65 *65
Max Green Setting (Gmax),s  * 13 20 *M12 *M19  *M13  *20 12 *19
Max Q Clear Time (g_c+l1),s 4.3 9.1 65 119 65 163 22 134
Green Ext Time (p_c), s 0.9 2.0 0.6 1.2 0.4 1.6 0.9 1.2
Intersection Summary
HCM 2010 Ctrl Delay 314
HCM 2010 LOS C
Notes
Brighton Kroger Expansion TIS Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 8/8/2016



August 12, 2016

VIA EMAIL
Mr. Adam Crane
Kroger Company of Michigan
40399 Grand River Avenue
Novi, Ml 48375

RE: Response to Comments-Brighton Township & LCRC
Proposed Kroger D-638 Expansion, Brighton Township, Mi
Traffic Impact Study

Dear Mr. Crane:

Fleis & VandenBrink (F&V) staff has completed this letter in response to questions and comments provided by
both the Brighton Township traffic consultant (OHM Advisors) in their review dated August 1, 2016 and the
Livingston County Road Commission (LCRC) in their review dated August 2, 2016. Based on their review, we
have the following comments and observations:

OHM Advisor Comments (August 1, 2016)

1. The site plan reflects an existing Kroger Supermarket (78,668 SFT), demolition of the adjacent retail space
(15,529 SFT), and proposed Kroger addition (42,241 SFT). However, the traffic impact study indicates that
the proposed Supermarket addition is 27,267 SFT (net change in building area between retail space to be
demolished and supermarket addition).

The traffic study has been revised to refiect the proposed Kroger addition as shown on the current
site plan.

2. Peak-hour factors (PHF) used in the traffic analysis do not match the values from the traffic counts. Although
a few values were updated by approach, it appears that a default value of 0.93 was used at most
intersections and was not updated.

The PHFs used in the analysis were reviewed and revised, as necessary, to reflect the traffic count
data. The traffic count data and PHFs used in the analysis are attached to the revised report.

LCRC Comments (August 2, 2016)

3. The study calculated trip generation in part on a 27,267 square-foot expansion of the existing Kroger store.
However, OHM has indicated in their review that the actual expansion is 42,241 square feet. Trip
generation, therefore, should be recalculated using actual square footage for the expansion less the trip
generation for the existing retail. All figures, table and outputs should be revised to reflect the trip generation
changes. Also, please submit a current site plan that reflects the size of the proposed expansion.

The traffic study has been revised to reflect the proposed Kroger addition as shown on the current
site plan. The most recent site plan will be provided by LSG Engineers & Surveyors.

4. Please provide the electronic Synchro files with the resubmittal.
Noted.

27725 Stansbury Boulevard, Suite 150

Farmington Hills, M} 48334

P: 248.536.0080

TS Review Comments Response 5-12-16 F: 248.536.0079
www.fveng.com




We hope that this information provides adequate clarification to address the comments of OHM Advisors and
LCRC. If you have any questions or concerns, please contact our office.

Sincerely,

FLEIS & VANDENBRINK

Mi;:hael J. Labadie, PE

Group Manager

JMK:mjl




OHM

ARCHITECTS, ENGINEERS. PLANNERS. Advancing Communities

June 1, 2016

LIVINGSTON COMMUNITY WATER AUTHORITY

Green Oak Township Hall
10001 Silver Lake Road
Brighton, MI 48116

Attention: Mark St. Chatles, Chairperson

Regarding: Approval of Proposed Water Main Construction Plans

Kroger Matketplace — Brighton Township #0019-16-0021
9968 East Grand River Avenue — Brighton, Michigan

Dear Mr. St. Chatles:

We have reviewed and approved the water main plans for the above-referenced project with respect to the
Authority’s Water System Design Standards. Plans were prepared by LSG Engineers & Sutveyors and
have a latest issue date of May 24, 2016.

The plans are in substantial compliance with the Livingston Community Water Authority Water System
Design Standards. We will trapsmit three plan sets under separate cover to the MDEQ for watet main

permitting,

An LCWA representative is required to be present during water main construction, bactetiological and
ptessute testing, and at the time of connection to the LCWA water system.

The developer will be responsible for the following items:

Prior to the start of water system construction, escrow finds (for observation service) shall

be_deposited with the LCWA Treasurer based on the estimate provided by the LCWA
Engineer. The escrow amount has been calcuiated to be 3 37,000 (sce artached), If at any

time the balance in the escrow falls below the estimate to complete the project, additional funds
ate required to be deposited. ,

Fees: The developet is responsible for all fees and costs associated with connection to the LCWA
watet system.

Insurance. The contractor must provide insurance certificates to the LCWA to vetify that
adequate coverage has been obtained.

Pre-Construction meeting: The developer shall notify LCWA of the time and place of the Pre-
Construction meeting so that a LCWA representative can be present.

Easements: Water main easements must be recorded by the developer ptiot to project close-out.
LCWA must be provided copies of all recorded easements.

Record Plans. As-built drawings shall be submitted to the LCWA Engineer upon completion of
construction, in accordance with as-built requirements.

M& G Bond: A two-year maintenance and guarantee bond will be required ptior to project close-
out in an amount equal to 50% of the cost of water main construction.

OHM Advisors
34000 PLYMOUTH ROAD T 734.522.671
LIVONIA, MICHIGAN 48150 F 734.522.6427 OHM-Advisors.com




Livingston Community Water Authority
June 1, 2016
Page 2 of 2

Attached are two copies of the approved plans for your tecords.
If you have any questions tegarding this review feel free to contact us at (734) 522-6711 ot
elaine.gumpper@ohm-advisots.com.

Sincerely,
OHM ADVISORS

Frcie | Dor sty

Elaine A. Gumpper, P:E.

cc: Alan Boyer, LSG Engineers & Sutveyors, 3135 Pine Tree Road, Lansing, MI 48911 (one set of plans)
Anthony Dowson, Highland Treatment, 938 N. Milford Road, Highland, MI 48357 (one set of plans)
Jacob Rushlow, Brighton Township Engineer (via email) (one set of plans)
Brian Vick, Brighton Township (via email)
Rick Boisvert, Brighton Area Fire Authority (via email)
Wayne Jewell, Green Oak Building Official
Vicki Putala, LCWA Engineer (via email)
Chris Donajkowski, OHM (via email)




| & Surveyors

August 12, 2016

Kelly Mathews, Planner
Charter Township of Brighton
4363 Buno Rd. ,4({/(: /
Brighton, MI 48114

RE:  Site Plan Resubmittal for Kroger D-638
9968 E. Grand River Avenue
Brighton, Michigan

Dear Kelly:

We received OHM’s comment letter dated July 25, 2016; the Brighton Area Fire
Authority’s comment letter dated July 25, 2016, and your Site Plan review dated July 12,
2016 and offer the following responses.

OHM Comments
Site Plan Review #1, OHM Job Number 0024-16-1081
Special Land Use #1, OHM Job Number 0024-16-1084

GENERAL

The existing site is located at 9968 East Grand River Avenue. The project site is
comprised of an existing 78,668 square foot Kroger grocery store with parking lot, along
with an attached 1-story commercial building comprises of 7 retail units. The site also
includes a detention pond, two private wells for water supply, and a 90,000-gallon water
storage tank. The site is located on two Parcels, #4712-32-300-061 and #4712-31-300-
062, and both are zoned B-1. Parcel one (#4712-32-300-061) has an area of 12.99 acres
and Parcel two (#4712-31-300-062) has an area of 1.31 acres for a combined area of 14.3
acres. The Kroger Company is proposing to demolish the 1-story commercial retail
building and construct a 42,241 square foot addition to the current supermarket. Included
with this project are various site improvements necessary to accommodate the building
addition.

Please note that the existing Kroger building is 63,110 square feet and the existing
retail is 15,559 square feet. The 78,668 is the total existing building area. Plans
have been revised to provide clarification. The expansion area has been reduced to
40,782 square feet.

SPECIAL LAND USE

The applicant is requesting special land use for retail establishments & shopping centers
greater than 30,000 square feet, drive-thru pharmacy, and outdoor seasonal sales. The
existing grocery story is approximately 78,668 square feet with a proposed 42,241 square

3135 Pine Tree Road = Suite D » Lansing, MI 48911 = (517) 393-2902 = FAX (517) 393-2608
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feet addition. Considering the existing use and available space on the property, we take
no exception to the request for retail establishments & shopping centers greater than
30,000 square feet. The proposed drive-thru pharmacy provides four (4) stacking spaces
and is situated at a location that would not impede the normal traffic flow around the
store or parking lot. As such we take no exception to the request for a drive-thru
pharmacy. The proposed outdoor sales area is shown on the plans near the east entrance
into the grocery store as well as a proposed outdoor seating area near the west entrance to
the new building addition. We take no exception to the proposed outdoor seasonal sales
conditional on the sales areas being situated such that the sidewalk and walkways are not
impeded and maintain a minimum aisle width of 4 feet meeting applicable ADA
requirements for accessibility.

Areas have been revised per the comments in the general section above. Sheet C1.1
has been revised to show the outdoor seasonal sales area and the required 4’ aisle
width.

UTILITIES

Water supply is currently provided by an on-site private well system consisting of two
wells and one 90,000-gallon storage tank. The applicant proposes to remove this private
system and install a looped water main system connected to the LCWA public water
main on Whitmore Lake Road. The existing water supply system will be removed once
the proposed water main loop has been installed, tested, and connected. We understand
that LCWA has already reviewed and approved the water main construction plans and the
plans are currently under review by the MDEQ for permitting. We note that the water
main plan and profile sheets were omitted from the site plan. These plans shall be
included for reference.

Wastewater is conveyed into the Brighton Township public sanitary sewer system. No
improvements have been proposed to the existing sanitary sewer system and the applicant
proposes to continue using the existing sanitary sewer lead from the existing store.
Currently, 36 REUs are allocated to the property (30 for the Kroger Store and 6 for the
commercial retail building units). Based on the additional square footage proposed for
the building addition it is anticipated that additional REU’s will need to be assigned to
the property. At this time, we understand the Township has requested some additional
information on the proposed building addition and REU calculations will be completed
upon receipt of that information.

Water main plans are included for reference. It is understood that additional REUs
may be required based on Township calculations.

PAVING/ACCESS/PARKING

Access to the site is provided by private easements along Victor Drive to both East Grand
River Ave. and Whitmore Lake Road, and along Borderline Drive via three (3) drive
approaches. There is also an ingress/egress easement on the south side of the site
providing access to the neighboring American Compounding Spec LLC site.
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Parking is provided by a total of 427 parking spaces, of which 16 are designated handicap
accessible, along with an additional 72 future parking spaces on the south side of the site
for a total of 499 parking spaces. Aisle widths throughout the parking lot vary from 23
feet to 25 feet. We note that the minimum aisle width per ordinance is 24 feet. The plans
shall be revised to meet this standard or a variance may be required for the aisle widths of
23 feet.

Please note that the 72 spaces are proposed as part of the expansion, not as future
spaces. A variance application was submitted on July 25, 2016 for the standard
aisle width and the request has been noted on sheet C1.1.

A majority of the existing asphalt pavement (parking lot and drives) is proposed to be
milled and resurfaced with two inches of new HMA pavement. Borderline Drive, on the
west side of the site, will also be milled and overlaid with two inches of HMA. Also
proposed is an additional future parking lot consisting of 72 parking spaces located in the
southwest corner of the site. Additionally, in the same corner as the parking lot, the plans
propose realignment and reconstruction of the drive to the American Compounding Spec
LLC building.

Please note that the 72 spaces are proposed as part of the expansion, not as future
spaces.

We note that all barrier free parking and pedestrian site access shall be in compliance
with current ADA guidelines. Spot elevations will be required on the site plan to verify
compliance.

Additional spot elevations have been included on the grading plan, Sheet C1.2 near
the accessible parking areas.

We defer to the Brighton Area Fire Authority (BAFA) in regards to emergency vehicle
access and circulation.
Comment noted.

TRAFFIC

A draft traffic impact study, dated July 7, 2016, was received by this office with the site
plan submittal. Prior to that submittal, the applicant requested a TIS scope review by
OHM and the LCRC, and comments were provided. Upon cursory review, it became
apparent that the draft TIS did not address the scope comments provided by neither OHM
nor LCRC. Considering the draft nature of the TIS and the outstanding scope comments,
we have not performed a review of the TIS at this time. Once a complete TIS is received
it will be reviewed and comments will be provided under a separate cover.

Comment noted.

DRAINAGE/GRADING
Existing grades and proposed grades are shown via contour lines and spot elevations on
the site plan.
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Additional spot elevations will be required to verify site accessibility is compliant with
ADA standards.

Additional spot elevations have been included on the grading plan, Sheet C1.2 near
the accessible parking areas and building sidewalk.

The existing surface drainage patterns shall be included on the plans. The majority of the
paved areas appear to flow into the underground storm sewer system and are conveyed to
the south into the detention pond located in the southeast corner of the site. The
detention pond outlets into an underground storm water system that discharges into the
offsite Appian Way Drain and ultimately into a closed wetland. The plans propose
several changes to the existing storm water management system. They propose to convert
a portion of the detention basin into a sediment forebay connected to the pond via outlet
control structure. Also proposed are two catch basins servicing the proposed parking lot
and a set of roof drains servicing the building extension. We note that approval from the
LCDC is required for discharge of stormwater into the offsite county drain.

Sheet C1.2.2 had been revised to include arrows indicating existing surface drainage
patterns. An e-mail providing LCDC’s preliminary review is attached.

PERMITS AND OTHER AGENCY APPROVALS

Copies of all permits, letters of approvals, and/or letters of waiver, obtained to date, shall
be forwarded to this office and other outside regulatory agencies. The current status of
all necessary permits should be included on the cover sheet. At a minimum, the
following permits and other agency approvals should be obtained before final approval:

* LCWA and MDEQ for construction of public water main

LCWA has approved the water main plans and forwarded them to MDEQ.

MDEQ provided preliminary comments on the water main plans. The water main
plans in this set include the revisions sent to MDEQ on 8/10/16.

+ Livingston County Drain Commission for SESC and stormwater discharge

LCDC’s preliminary approval is attached.

« Livingston County Road Commission for any work in the public road ROW

LCRC’s preliminary comments are attached. The revised study was e-mailed on
8/12/16.

« Livingston County Building Department

Livingston County Building Department has indicated they will not review plans
prior to a contractor having been selected.

* Brighton Area Fire Authority

The Brighton Area Fire Department’s preliminary comments are addressed within
this letter.

RECOMMENDATIONS

As submitted, the Special Land Use appears to be in substantial compliance with The
Charter Township of Brighton requirements and we recommend the Planning
Commission consider approval, conditional on the site plan being approved.
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As submitted, the site plan does not appear to be in substantial compliance with The
Charter Township of Brighton requirements. We take the following exceptions to the
proposed site plan and recommend that the Planning Commission defer consideration for
approval of the site plan until the following comments have been addressed and the
applicant has resubmitted for further review.

1. On the Topographic and ALTA/ACSM Land Title Survey (Sheet CD1.1), parcel
#4712-32-300-019 is shown “pending demolition & construction” and depicts the former
bank site. This plan sheet shall be updated to reflect current conditions at the time the
site plan was submitted.

Sheet CD1.1 was revised to show the current conditions.

2. The diameter of the two existing sanitary sewers servicing Kroger and the 1-story
attached building shall be labeled on the Utility Plan Sheet.

Sheet C1.3 has been revised to show that the size of the existing sanitary sewers is
6”.

3. Include the water main plan and profile sheets with the site plan for reference.
Water main plan and profile sheets have been included for reference.

4. It appears that the bankfull outlet calculations are labeled as first flush for outlet
storage (depth), outlet size (area), and outlet size (diameter). These labels shall be
revised as appropriate.

Sheet C1.2.1 has been revised to correct the labels.

5. Existing surface drainage patterns shall be identified on the plans.
Sheet C1.2.2 had been revised to include arrows indicating existing surface drainage
patterns.

6. Submittal of a complete traffic impact study is required with the site plan and shall be
submitted for review.

The revised Traffic Impact Study is attached. The revised study, responses to OHM
and LCRC comments, and the Synchro files were e-mailed to Jacob Rushlow and
Mike Goryl on 8/12/16.

7. Additional spot elevations shall be provided along accessible routes, sidewalk, and
ramps to verify compliance with ADA standards.

Additional spot elevations have been included on the grading plan, Sheet C1.2 near
the proposed accessible parking areas, sidewalks, and ramps.

8. A dimensioned truck turning plan shall be included to verify that site circulation can
adequately accommodate a standard fire apparatus or the largest truck anticipated to
traverse the site.

Sheet C1.1 has been revised to include dimensions for the WB-67 truck.




Page 6

9. On the landscape plan, it appears that on the northwest corner of the site, trees are
proposed over the proposed water main. Trees are also proposed over sanitary sewer on
the east and west sides of the proposed parking lot. Trees are not permitted to be
constructed within these public utility easements.

Greenspace on site is limited. The plan was created to show compliance with the
requirements of the landscaping ordinance per Article 14. The applicant will
discuss this with the Planning Commission.

10. Brighton Township Standard Detail Sheets shall be included with the plans for storm
sewer and sanitary sewer.

Brighton Township Standard Detail Sheets have been include in the revised
submittal.

Brighton Area Fire Authority Comments

The Brighton Area Fire Department has reviewed the above mentioned site plan. The
plans were received for review on July 8, 2016 and the drawings are dated June 3, 2016.
The project is a site plan for the proposed addition of 42,241 sq ft. to an existing 78,668
sq ft. structure for a total size of 105,935 sq ft. The existing structure is a mercantile
occupancy and will remain as such. The property will also be connection to the local
municipal water system for domestic and fire protection, including fire hydrants
(previously approved). The plan review is based on the requirements of the International
Fire Code (IFC) 2015 edition.

Please note that the existing Kroger building is 63,110 square feet and the existing
retail is 15,559 square feet. The 78,668 is the total existing building area. Plans
have been revised to provide clarification. The expansion area has been reduced to
40,782 square feet, for a total proposed area of 104,637 square feet.

1. All fire hydrant locations and spacing meet or exceed the minimum requirements.
Fire hydrant model shall be an EJIW 5BR in accordance with LCWA requirement.
Hydrant steamers shall be oriented to face the roadway when placed into service. IFC
912.2.

Sheet C5.3.2 references the fire hydrant model and detail.

2. The building shall be provided with an automatic sprinkler system in accordance
with NFPA 13, Standard for the Installation of Automatic Sprinkler Systems. IFC 903.
Comment noted and forwarded to Kroger to be incorporated in the fire protection
design.

A. The proposed FDC location is approved where proposed on the drawing,
Comment noted.
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B. The location of the fire protection lead does not correspond with the location of
the existing fire pump/riser room.

Comment noted. The plan reflects the original design location of the fire lead. The
actual location will be determined during construction.

3. The building shall include the address number a minimum of 6” high and of
contrasting colors. Numbers shall be clearly visible from the street (Grand River). The
location and size shall be verified prior to installation. Location shall be on the upper
right (northwest) corner of Front building elevation. IFC505.1

Note added to sheet C1.1.1 to provide the address.

4. All access drives in and through the site meet or exceeds the minimum 26’ width
requirement. With a width of 26° wide the building side of the drives shall be marked as
a fire lane. Fire lane signs shall be placed at maximum every 50° around the structure.
Include the location of the proposed fire lane signage and include a detail of the fire lane
sign in the submittal. Access roads to site shall be provided and maintained during
construction. Access roads shall be constructed to be capable of supporting the imposed
load of fire apparatus weighing at least 84,000 pounds. There is a detail for Heavy Duty
asphalt, however it does not appear that it is proposed along the perimeter of the
structure. The fire lane around the structure shall be constructed of HD asphalt or
engineer documentation indicating the proposed has the capability to support 84,000
pounds. IFC D 103.6, IFC D103.1, IFC D 102.1, IFC D 103.3

Sheet C1.1.1 has been revised to show the locations of fire lane signs and the detail
has been added to Sheet C5.1.1. Sheet CD1.4 was revised to include a note requiring
access roads. The asphalt around the structure is existing and will be resurfaced
during construction.

5. Turning radii for all drive entrances and turns shall be 50° outside and 30’ inside.
IFC 503.2.4.
Sheet C1.1 was revised to include a detail for the truck turn.

6. A minimum vertical clearance of 13 %2 feet shall be maintained at all times along
the fire lanes. The landscape plan indicates trees that may impede upon this over time. A
means of preventing the overhang of the canopy of the trees must be provided such as
species, location or a widened lane along the front of the building, IFC 503.2.1

Sheet L1.1 was revised to provide Columnar English Oak trees in the islands along
the drive at the front of the building. This species is not expected to become large
enough to overhang the drive.

7. A knox box shall be provided at the new “Vestibule A” Entrance. The location of
the knox box shall be indicated on future submittals. The Knox box will be located
adjacent to the door of the structure and installed in accordance with the manufacturer’s
instructions. Go to www.knoxbox.com to order. IFC 506.1

Sheet C1.1.1 was revised to include a note referencing installation of the Knox Box.
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8. The building shall be evaluated for emergency responder radio coverage. If
coverage is found to be deficient, a system to amplify the radio signal strength of
responders shall be installed where necessary to meet minimum radio frequency levels.
IFC 510.

Comment noted and forwarded to Kroger to be incorporated in the fire protection
design.

9, Provide names, addresses, phone numbers, emails of owner or owner’s agent,
contractor, architect, on-site project supervisor.

Names and contact information for the owner and architect are listed on the cover
sheet (C0). The contractor and on-site project supervisor have not been selected yet.
Contact information will be provided to the Brighton Area Fire Authority once a
contractor has been selected.

Additional comments will be given during the building plan review process (specific to
the building plans and occupancy). The applicant is reminded that the fire authority must
review the fire protection systems submittals (sprinkler & alarm) prior to permit issuance
by the Building Department and that the authority will also review the building plans for
life safety requirements in conjunction with the Building Department.

Comment noted.

Site Plan Review Comments SP16/05

A special land use permit (SLUP) application for a 42,241 sq. ft. addition (26,682 sq. ft.
addition and 15,559 sq. ft. expansion into adjacent retail businesses) to the existing store
for a total of 105,935 sq. ft. is planned. Additionally, a drive-thru pharmacy and open air
business (outside display) is planned. The business is located at 9968 E. Grand River
and 5771 Borderline, on the south side of E. Grand River, west of Whitmore Lake Rd.
The special land use permits are in a B-2 (general business) zoning district. The sewer
and water REU’s for grocery stores is .5 per 1,000 sq. ft. Existing sewer REU’s are thirty
(30) REU’s for the grocery store and six (6) REU’s for the retail stores. Additional sewer
and water REU’s are required for the addition.

Please note that the existing Kroger building is 63,110 square feet and the existing
retail is 15,559 square feet. The 78,668 is the total existing building area. Plans
have been revised to provide clarification. The expansion area has béen reduced to
40,782 square feet, for a total proposed area of 104,637 square feet. REU comments
noted.

SITE PLAN DISCUSSION
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This site plan has been reviewed utilizing the standards in Article 18 Site Plan Review.
Based on the review of the plans and a visit to the site, the following comments
are outlined for your review.

1. Use. The proposed retail business greater than 30,000 sq. ft., drive-thru pharmacy,
and open air business (outdoor display) are special land uses in the B-2 zoning district per
Article 6, Section 6-02. The area for the open air business (outside display) must be
clearly marked on the site plan per the special land use permit (SLUP) requirements.

The proposed outdoor seasonal sales area is labeled on Sheet C1.1. Special land
uses are also listed on that sheet.

2. Site Layout. The site has been reviewed in accordance with the area and bulk
requirements described in Article 6, Section 6-03.

Required Provided Comments
Building Height 45 tt./3 27 - 38.8 ft./1 In compliance
stories story
Front Yard Setback | 30 ft. 635 ft. In compliance
- E. Grand River
North
Front Yard Setback | 30 ft. 30 ft. In compliance
- Victor Dr. East
Front Yard Setback | 30 ft. 25 ft. Not in compliance
- Borderline West
Rear Yard Setback | 20 ft. ' 262 ft. min. - varies | In compliance
South
Parking Lot Setback | 20 ft. 11 ft. min. Not in compliance;
(Front) North existing
Parking Lot Setback | 20 ft. 0 ft. Not in compliance;
(East — existing
Victor Dr.)
Parking Lot Setback | 10 ft. 22 ft. In compliance
(Rear) South
Parking Lot Setback | 20 ft. 30 ft. In compliance
(West - Borderline
Drive)
Minimum Lot Area | 40,000 14 acres In compliance
(sq. ft.)
Minimum Lot 150 66 ft. (E. Grand Not in
Width (ft.) River) compliance;
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existing

Maximum Lot 50% 17% In compliance
Coverage

The plan had been revised to reduce the size of the expansion and provide the
required 30 foot front setback along Borderline Drive. All other items noted are
either existing or in compliance.

3. Loading/Unloading. An existing loading/unloading area (truck well) is depicted in the
rear which meets the requirements of Sec. 15-02. The size is thirty-nine (39) ft. wide by
sixty-five (65) ft. in length for a total of 2,535 sq. ft. The minimum is ten (10) ft. by 200
ft. for 2,000 sq. ft. (Minimum requirements are four (4) ten (10) ft. by fifty (50) ft. (2,000
sq. ft.) loading areas so the amount proposed exceeds the minimum).

Comment noted.

4. Vehicular and Pedestrian Circulation.

a. The proposed access is via three (3) entrances. One off of Whitmore Lake Rd., one off
of E. Grand River (Victor Dr.), and one off of Borderline Drive off E. Grand River.

b. A five (5) ft. sidewalk was recently constructed in front of the gas station site as
required per Sec. 16-08 of the Zoning Ordinance and the Pathways Plan.

Comments noted.

5. Parking. The proposed parking was reviewed in accordance with Article 15, Section
15-01 as described in the following table.

Required Provided Comments

Parking Spaces 498 498 In compliance
Retail/Shopping
Centers- One (1)
parking space per
200 SF of usable
(76,086/200) = 380
usable plus 1 space
per employee (118
employees on
largest shift)

Parking Spaces Need detailed sq.
Outdoor footage depicted to
Commercial determine

Display and Sales —
One (1) space per
each 500 sq. ft. of
land (1/_ ) plus
l/employee - need
specific square
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footage area defined

Parking Spaces 4 4 In compliance

Stacking Spaces for

Drive-Thru

Pharmacy -

requires 4 spaces

Barrier-Free Spaces | 9 16 In compliance

- Must be identified

on site plan

Parking Space 9 ft. by 20 9.5 ft. by In compliance

Dimensions ft. 20 ft.

Aisle Width 24 ft. for 2 way 23 ft. min for two Not in compliance
traffic way traffic

Sheet C1.1 has been revised to list the square footage of the outdoor sales area and
to show revised parking calculations due to the change in building size and addition
of parking for the outdoor sales area. An application was submitted to the Zoning
Board of Appeals on July 25, 2016 to address the aisle width concern as noted on
Sheet C1.1. All other items noted are either existing or in compliance.

Asphalt pavement and concrete curbing and gutter exists as is required per
Section 15- 01(e)(5). The proposed sidewalks abutting parking spaces must be a
minimum seven (7) ft. wide and the existing and proposed are more than seven (7) ft.
wide along the front of the building and connecting from the parking area.

Comment noted.

6. Signage. Two (2) existing freestanding ground signs exist for the grocery store; one at
each entrance to the store (along Whitmore Lake Rd. and off of Victor Drive off of E.
Grand River) which are identified on the site plan. No signage exists off of Borderline
Drive or off of E. Grand River. Additionally, there is a ground sign located on E. Grand
River for the gas station. The existing wall signage exceeds the Zoning Ordinance
requirements. If additional wall signage is planned, it must be submitted for review and
will require a ZBA variance. Details on “handicap parking” and traffic control and click
list signs are depicted on the site plan.

An application has been submitted to the Zoning Board of Appeals on July 25, 2016
to address the sign concerns as noted on Sheet C1.1.

7. Building Materials. Article 14, Section 14-01(c)(1) depicts the building materials
required. Per Table 14-01, each wall has a percentage of coverage of the various building
materials. A table must be provided by the applicant depicting the total percentage of
proposed materials for all four (4) walls and each elevation must comply with the stated
percentages.

Calculations are provided on the elevation drawing.
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The applicant plans to leave the existing portion of the building the same as it is existing
and the addition will match the existing. The plans are for brick, EIFS cornice, ceramic
tile accents, and split face block. All roof materials must also be identified on the site
plan including the existing standing seam metal roof.
Materials are identified on the elevation drawing.

Per Sec. 14-01(c)(5), colors are to be earth tone colors and be compatible with the
surrounding area. The existing and proposed brick is an orange/beige color.
Additionally, samples of all materials must be brought to the Planning Commission
meeting for review.

Material samples will be provided for review at the Planning Commission meeting.

A floor plan has been submitted which depicts the layout of the proposed facility.
Additionally, per Sec. 14-01 (c)(4), when walls are greater than one hundred (100) ft. in
length, design variations must be applied per the suggestions in that section. Per Sec. 14-
01(c)(4) interest is supposed to be added to the walls so there are not large blank walls
such as ten (10) ft. recesses. he frontage is mainly a large blank wall with a few
recesses. The Planning Commission will have to discuss this issue.

Comment noted.

8. Landscaping. A landscape plan has been submitted and has been reviewed in
accordance with Article 14, Section 14-02 as follows. Due to the uses being proposed
being special uses, additional landscaping beyond the minimum is suggested for the site.

Required Provided
Greenbelt - Borderline 31 trees 31 trees; in
Western Property Line 20 compliance
ft. with 1 decid. per 30
lineal ft. (916 ft.)
Buffer along Southern 25 decid., 25 evergreen, and | 19 decid., 26 evergreen
Property Line - to industrial | 100 shrubs. in rear, 70 shrubs are
20 ft. with 1 decid., 1 elsewhere on site; not
evergreen and 4 shrubs per in compliance
30 lineal ft. (751 ft.) and *®
wall/fence/berm
Buffer along Northern 28 trees or 6 trees and
Property Line - to 112 shrubs 37 shrubs;
commercial 10 ft. buffer not in
with 1 decid. or 1 evergreen compliance
or 4 shrubs per 20 ft. (560 *k
ft.) No berm/wall required
Buffer along Eastern 42 decid., 11 trees;
Property Line - to 42 not in
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residential use 20 ft. buffer | evergreen compliance
with 1 decid, 1 evergreen and 166 Hok
and 4 shrubs per 30 ft. shrubs

(1,245 ft.) A berm/wall
fence required

Detention/Retention 22 trees and 22 trees and
Ponds/Basins - 1 tree and 215 shrubs 215 shrubs; in
10 shrubs per 50 linear ft. of compliance

detention basin perimeter.
Reconfiguration of existing
pond with proposed chain
link fencing around pond.

1,071 L.f.

Parking Lot - 498 spaces 50 trees 50 trees and
Required for parking lots of | and 37 trees in
20 spaces or more - 1 continuous islands; in
canopy tree for each 10 row of compliance
parking spaces, in no case shrubs in

less than 2 trees shall be front; 17

provided and a continuous | trees in

row of shrubs along the islands

front of the parking lot. A
min. 1/3rd of the trees shall
be placed in islands (min.
size of islands specified in
ordinance).

Per section 14-02(b)(6) of the ordinance, where an existing building or parking area
is increased less than twenty-five percent, the extent of the new landscaping shall be
equal to four percent compliance for every one percent of increase. Sheet 1.3 has
been added to provide calculations of the expansion area and the required
landscaping. These calculations demonstrate compliance with the overall number of
plants required.

*There is an existing chain link fence along the eastern portion of the south property
line along the detention basin. There is a sanitary line along the entire southern
property line, making it difficult to install a wall or fence.

**The existing narrow greenbelt, existing vegetation, and water main make it
difficult to install all of the required landscaping.

*** The Victor Drive easement limits adding greenbelt plantings to the east.

Only thirty-three percent (33%) of plant material should be utilized of any one plant
material. All existing trees must specify sizes and type so that it can be determined if they
meet the Zoning Ordinance requirements. As a note, trees and shrubs must be setback
ten (10) ft. from the edge of a road and five (5) ft. from sidewalks. Additionally,
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the method of irrigation must be specified on the site plan. The sizes of proposed
materials must meet the Zoning Ordinance.

Existing tree sizes are noted on the landscape plans. Trees are set back from roads
and sidewalks. Material sizes were proposed based on the ordinance requirements.
Irrigation notes have been added to the landscape plan (L1.1).

9. Lighting. The existing lighting includes sixteen (16) light poles approximately twenty-
seven and a half (27.5) ft. in height. Additionally there are eleven (11) existing building
mounted lights. A detail for the wall lights must be depicted on the site plan. An as-built
photometric plan has been submitted which includes the gas station and grocery
sites. The grocery site does not meet the photometric requirements per Article 14,
Section 14-03. The applicant received an exception for the grocery store lighting at a
meeting on 6/30/97 when the original store was approved. Light output exceeds ten (10)
foot candles within the site and is higher than one foot candle at the property lines.
Additionally, the light poles are higher than fifteen (15) ft. high. Four (4) new pole
lights are proposed for the new rear parking lot area. The new light poles are too high:
twenty-five (25) ft. and must be revised to meet the Zoning Ordinance requirements
of fifteen (15) ft. high. Additionally seven (7) new wall mounted lights are proposed
for the addition which will be mounted at fifteen (15) ft. high. The proposed
photometrics for the new lighting meets the Zoning Ordinance requirements. As-built
photometric plans will be required after the light pole in front is relocated and after the
new pole lighting in the rear has been installed.

Sheet E1.7.3 includes details for the wall lights. Proposed light poles have been
revised to comply with the 15 foot height requirement as shown on E1.7.1.

10. Waste Receptacle. The applicant has an existing trash compactor located in the rear
of the building and does not identify any waste receptacles on the site plan. All
waste receptacles are located inside of the building. An existing waste receptacle behind
the retail portion of the building will be removed.

Comment noted.

11. Mechanical and Electrical Equipment. Existing transformers are located in the rear of
the building which must be screened per the Zoning Ordinance. A proposed transformer
is depicted on the east side of the building. All equipment must be screened according to
the Zoning Ordinance. All mechanical equipment must be screened per Section 14-05.
All roof mounted equipment must be screened per Section 14-01(d)(3).

Equipment will be screened as shown on the elevation drawing.

12. Agency Approvals. Copies of all applicable County, State, and Agency approvals
need to be submitted to the Township prior to site plan approval, including but not
limited to:

a. Livingston County Drain Commissioner

b. Township Engineer

c. Livingston County Road Commission
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d. Livingston County Public Health Department

e. Michigan Department of Transportation

f. The Brighton Area Fire Department

LCDC’s preliminary approval is attached.

OHM'’s initial comments are addressed within this letter.

LCRC’s preliminary comments are attached.

LCPHD’s reply is attached. They require the well to be abandoned prior to final
approval.

MDOT does not have jurisdiction over this site.

The Brighton Area Fire Department’s preliminary comments are addressed w1th1n
this letter.

LCWA has approved the water main plans and forwarded them to MDEQ.

MDEQ provided preliminary comments on the water main plans. The water main
plans in this set include the revisions sent to MDEQ on 8/10/16.

Should you have any questions or comments, please contact me at 517-393-2902 ext.
270.

Sincerely,
Tt Arivanatie.
Michelle Shumaker, PE

Attachments:

Revised Plans (15 Sets)

Revised Elevations (15 Sets)

Revised Traffic Impact Study

Responses to OHM and LCRC comments on Traffic Study
LCDC Review E-mail, dated 7/19/16

LCRC review

LCPHD review

LCWA review

Cc: File

L:A1379 (Kroger D-638 Brighton)\C\14 Outgoing Correspondence\itr-TWPC01.doc




LETTER OF TRANSMITTAL

Engineers
& Surveyors
Date: August 12, 2016 Job No. 1379
Re:
Kroger D-638
Sent Via:
Hand Delivered
TO:
Kelly Mathews, Planner
Charter Township of Brighton
4363 Buno Rd.
Brighton, MI 48114

WE ARE SENDING YOU: Site Plan Resubmittal

THESE ARE BEING TRANSMITTED FOR THE PURPOSE OF: Review and Approval

Quantity Description
15 Site Plans
15 Floor Plan and Building Elevations
15 Existing Building Photos (11x17)
15 Fixture Plan
1 Traffic Study

Review Letters: .7
Livingston County Water Authority
1 Livingston County Drain Commissioner’s Office
Livingston County Road Commission
Livingston County Department of Public Health

Response Letter — Township, OHM, and Brighton Area Fire Authority
Comments

1 Response Letter - OHM and LCRC Traffic Study Comments

REMARKS:

CC: 1379 File BY Michelle Shumaker, PE




Livingston County Health Department-Environmental Health Division

2300 E. Grand River, Suite 102 .
" Howell, MI 48843-7850 Review #: REV2016-00443
517.546.9858 * 517.546.9853 FAX . APPLIED: 7/20/2016

http:/ico livingston.mi.us/health ISSUED: 712212016

Building Review

SITE ADDRESS: 9968 GRAND RIVER BRIGHTON 438116

PARCEL NO.: 12-32-300-061 R E V
TOWNSHIP: Brighton Township

DIRECTIONS TO SITE
BRIGHTON TWP SEC 32  ON THE SOUTH SIDE OF GRAND RIVER WEST OF OLD US 23

OWNER_ : BUILDER

KROGER COMPANY OF MICHIGAN LSG ENGINEERS & SURVEYORS

40939 GRAND RIVER AVE 3135 PINE TREE RD STE D
NOVI MI 48375 LANSING M! 48911

PRIMARY :248-536-1500 i PRIMARY :517-383-2902 X270

Environmental Sanitarian:  Beau C. For Issued Date:  July 22, 2016

PROJECT DESCRIPTION Review Type: Well
EXPANSION OF KROGER STORE
Information:
Use: Commercial Food Demolition:
Type Sewage Disposal: Municipal Accessory Structure: No
Water Supply: Municipal Structure Type: Other
Number of Bedrooms: 0to O
Amount of Fixtures:
Type of Fixtures 0
Comments:
ssue Perm 7/22/16 Prior to final approval all welis associated with the project shall be properly
abandoned by a licensed Michigan well driller and proper paperwork shall be
submitted to LCDPH.
APPROVED
Environmental Sanitarian: Finaled Date:

K:\FrevPRMT1.mpt
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LCRC Review Comments (August 2, 2016)

Traffic Impact Study
Proposed Kroger Expansion ~ Brighton Township

Below are LCRC comments with respect to the traffic impact study prepared by Fleis & VandenBrink,
dated July 22, 2016, for the proposed Kroger expansion located near the southwest quadrant of Grand
River Avenue and Old US 23 / Whitmore Lake Road in Brighton Township.

Trip Generation

The study calculated trip generation in part on a 27,267 square-foot expansion of the existing Kroger
store. However, OHM has indicated in their review that the actual expansion is 42,241 square feet. Trip
generation, therefore, should be recalculated using actual square footage for the expansion less the trip

generation for the existing retail. All figures, table and outputs should be revised to reflect the trip
generation changes.

Also, please submit a current site plan that reflects the size of the proposed expansion.
Trip Distribution
Trip distribution is acceptable.

Other Comments

With the exception of trip generation issues associated with expansion size, the data, methodologies
and procedures used to prepare the remainder of the report are acceptable to the LCRC.

Recommendations

Please revise the trip generation calculations per the above comments and revise and resubmit the
study. Please provide a current site plan with the revised study. Also, please provide the electronic
Synchro files with the resubmittal.




Michelle Shumaker

From: Ken Recker <KRecker@livgov.com>

Sent: Tuesday, July 19, 2016 9:24 AM

To: Kelly Mathews (planner@brightontwp.com)

Cc: Michelle Shumaker; Jacob Rushlow (jacob.rushlow@ohm-advisors.com); Michelle
LaRose; Todd Cox

Subject: FW: Kroger Brighton expansion - Site Plans

Kelly,

We've previously met with Al Boyer and Michelle Shumaker of LSG Engineers regarding the aforementioned
project. The work proposed in their most recent plan set will require a commercial soil erosion and sedimentation
control permit.

Due to the redevelopment nature of the site work, the impact of the proposed improvements on the Appian Way Drain,
which serves as the ultimate outlet, should be minimal. | have not reviewed any calculations, but the proposed
reconfiguration of the detention area proposed appears acceptable.

If you need anything further from our office please let me know.
Sincerely,

Kenneth E. Recker, Il, P.E.
Chief Deputy Drain Commissioner

From: Michelle Shumaker [mailto:shumaker@lsg-es.com]
Sent: Friday, July 15, 2016 3:46 PM

-To: Ken Recker <KRecker@livgov.com>

Subject: Kroger Brighton expansion - Site Plans

Ken,

The attached plans are being forwarded at the request of Kelly Mathews, Brighton Township Planner. We submitted
plans to her for site plan approval for the expansion of the Kroger store at 9968 East Grand River. At this point we have
submitted only for site plan approval. Detail engineering plans will be submitted at a later date. | believe you had
previously indicated to Alan Boyer that your office did not necessarily review site plans until engineering plans are
submitted. Kelly would like some confirmation that the Livingston County Drain Commissioner has been given the
opportunity to review the plans.

Please let me know if you need any additional information or hard copies of these plans to complete your site plan
review.

Thank you,

Michelle Shumaker, PE
LSG Engineers & Surveyors
3135 Pine Tree Rd. Suite D
Lansing, Ml 48911

Phone: 517-393-2902 x270




Engineers
& Surveyors

September 2, 2016

Kelly Mathews, Planner
Charter Township of Brighton
4363 Buno Rd.

Brighton, MI 48114

RE:  Site Plan Resubmittal for Kroger D-638 QEP 02 9016
9968 E. Grand River Avenue o
Brighton, Michigan

Dear Kelly:

We received the Brighton Area Fire Authority’s comment letter dated August 24, 2016,
your comment letters dated August 25, 2016, and OHM/s comment letter dated
September 1, 2016 and offer the following responses.

Please note that the monument sign at the Grand River entrance will be removed
permanently as part of the expansion. This will eliminate the need to return to the ZBA
to discuss the height and location of the sign. Sign removal is shown on the attached
plans.

Per your e-mail dated September 1, 2016, the location of the temporary Clicklist spaces
has been revised to match the plan you received from Jeffery A. Scott architects. Matt
will be revising his submittal to show that existing parking spaces will be used for
temporary Clicklist pickup without restriping. The temporary spaces will return to
regular parking spaces once the front Clicklist is constructed as part of the expansion.

Township Comments

SU16/05

A special land use permit (SLUP) application for a 40,872 sq. ft. addition (25,313 sq. ft.
addition and 15,559 sq. ft. expansion into adjacent retail businesses) to the existing store
for a total of 104,637 sq. ft. with a small mezzanine is planned. Additionally, a drive-thru
pharmacy and open air business (outside display) is planned. The business is located at
9968 E. Grand River and 5771 Borderline, on the south side of E. Grand River, west of
Whitmore Lake Rd. The special land use permits are in a B-2 (general business) zoning
district. The sewer and water REU’s for grocery stores is .5 per 1,000 sq. ft. Existing
sewer REU’s are thirty (30) REU’s for the grocery store and six (6) REU’s for the retail
stores. Additional sewer and water REU’s are required for the addition.

3135 Pine Tree Road = Suite D » Lansing, MI 48911 x (517) 393-2902 » FAX (517) 393-2608
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It is understood that additional REUs may be required based on Township
calculations.

1. Use. The proposed retail business greater than 30,000 sq. ft., drive-thru pharmacy,
and open air business (outdoor display) are special land uses in the B-2 zoning district per
Article 6, Section 6-02. The area for the open air business (outside display) is clearly
marked on the site plan per the special land use permit (SLUP) requirements.

Comment noted.

2. Site Layout. The site has been reviewed in accordance with the area and bulk
requirements described in Article 6, Section 6-03.

Required Provided Comments
Building Height 45 1t./3 27 -38.8 ft./1 In compliance
stories story

Front Yard Setback | 30 fi. 635 ft. In compliance

- E. Grand River

North

Front Yard Setback | 30 ft. 30 ft. In compliance

- Victor Dr. Bast

Front Yard Setback | 30 ft. 25 ft. In compliance

- Borderline West

Rear Yard Setback | 20 ft. 262 ft. min. - varies | In compliance

South

Parking Lot Setback | 20 ft. 11 ft. min. Not in compliance;

(Front) North existing

Parking Lot Setback | 20 ft. 0 ft. Not in compliance;

(East — existing

Victor Dr.)

Parking Lot Setback | 10 ft. 22 ft. In compliance

(Rear) South

Parking Lot Setback | 20 ft. 30 ft. In compliance

(West - Borderline

Drive)

Minimum Lot Area | 40,000 14 acres In compliance

(sq. ft.)

Minimum Lot 150 66 ft. (E. Grand Not in

Width (ft.) River) compliance;
existing

Maximum Lot 50% 17% In compliance
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| Coverage | | 1 ]

Comment noted.

3. Loading/Unloading. An existing loading/unloading area (truck well) is depicted in the
rear which meets the requirements of Sec. 15-02. The size is thirty-nine (39) ft. wide by
sixty-five (65) ft. in length for a total of 2,535 sq. ft. The minimum is ten (10) ft. by 200
ft. for 2,000 sq. ft. (Minimum requirements are four (4) ten (10) ft. by fifty (50) ft.
(2,000 sq. ft.) loading areas so the amount proposed exceeds the minimum).

Comment noted.

4. Vehicular and Pedestrian Circulation.

a. The proposed access is via three (3) entrances. One off of Whitmore Lake Rd., one off
of E. Grand River (Victor Dr.), and one off of Borderline Drive off E. Grand River.

b. A five (5) ft. sidewalk was recently constructed in front of the gas station site as
required per Sec. 16-08 of the Zoning Ordinance and the Pathways Plan.

Comment noted.

5. Parking. The proposed parking was reviewed in accordance with Article 15, Section
15-01 as described in the following table.

Required Provided Comments

Parking Spaces 493 494 In compliance
Retail/Shopping
Centers- One (1)
parking space per
200 SF of usable
(74,923/200) = 375
usable plus 1 space
per employee (118
employees on
largest shift)

Parking Spaces 5 ) In compliance
Outdoor
Commercial
Display and Sales —
One (1) space per
each 500 sq. ft. of
land (1/2,370) plus
1/employee

Parking Spaces 4 4 In compliance
Stacking Spaces for
Drive-Thru
Pharmacy -
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requires 4 spaces
Barrier-Free Spaces | 9 16 In compliance
Parking Space 9 ft. by 20 9.5 ft. by In compliance
Dimensions ft. 20 ft.
Aisle Width 24 ft. for 2 way 23 ft. min for two Rec’d. ZBA

traffic way traffic variance on 8/24/16

Asphalt pavement and concrete curbing and gutter exists as is required per
Section 15-01(e)(5). The proposed sidewalks abutting parking spaces must be a
minimum seven (7) ft. wide and the existing and proposed are more than seven (7) ft.
wide along the front of the building and connecting from the parking area. Eight (8)
spaces are proposed in the front for click list which is where you can order your groceries
on-line and pick them up at the store. During construction, there will be two (2)
temporary click list parking spaces located in the rear of the building.

Plans have been revised to show four temporary Clicklist parking spaces at the rear,
which will return to regular parking after the expansion.

6. Signage. Two (2) existing freestanding ground signs exist for the grocery store; one at
each entrance to the store (along Whitmore Lake Rd. and off of Victor Drive off of E.
Grand River) which are identified on the site plan. No signage exists off of Borderline
Drive off of E. Grand River. Additionally, there is a ground sign located on E. Grand
River for the gas station. The existing wall signage exceeds the Zoning Ordinance
requirements, The applicant received ZBA variances on 8/24/16 for wall signage as
depicted on the preliminary site plan. Details on “handicap parking” and traffic control
and click list signs are depicted on the site plan.

The sign at Grand River will be removed. The sign at Whitmore Lake will be
removed and replaced to conform to height and setback requirements. The revised
elevations included in this set show the reduction of existing signage on the east
building wall and remove all previously proposed signage from the west wall as
approved by the ZBA on 8/24/16

7. Building Materials. Article 14, Section 14-01(c)(1) depicts the building materials
required. Per Table 14-01, each wall has a percentage of coverage of the various building
materials. A table has been provided by the applicant depicting the total percentage of
proposed materials for all four (4) walls and each elevation must comply with the stated
percentages. The front elevation is sixty-four (64%) which is less than the seventy-five
(75%) required on a front elevation and the rear elevation has ninety-four (94%) concrete
block, more than the twenty-five (25%) allowable. The Planning Commission can waive
strict compliance with Sec. 14-01(c)(1) if the Planning Commission feels the intent is met
as described in Sec. 14-01(c)(2).

The applicant plans to leave the existing portion of the building the same as it is existing
and the addition will match the existing. The plans are for brick, EIFS cornice, ceramic
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tile accents, and split face block. All roof materials must also be identified on the site
plan including the existing standing seam metal roof.

Per Sec. 14-01(c)(5), colors are to be earth tone colors and be compatible with
the surrounding area. The existing and proposed brick is an orange/beige color.
Additionally, samples of all materials must be brought to the Planning
Commission meeting for review.

A floor plan has been submitted which depicts the layout of the proposed facility.
Additionally, per Sec. 14-01 (c)(4), when walls are greater than one hundred (100) ft. in
length, design variations must be applied per the suggestions in that section. Per Sec. 14-
01(c)(4) interest is supposed to be added to the walls so there are not large blank walls
such as ten (10) ft. recesses. The frontage is mainly a large blank wall with a few
recesses. The Planning Commission will have to discuss this issue.

The roof plan has been added to the set to identify roof materials. Material samples
will be provided at the Planning Commission meeting.

8. Landscaping. A landscape plan has been submitted and has been reviewed in
accordance with Article 14, Section 14-02 as follows. Due to the uses being proposed

being special uses, additional landscaping beyond the minimum is suggested for the site.

Required Provided

Greenbelt - Borderline 31 trees 31 trees; in

Western Property Line 20 compliance

ft. with 1 decid. per 30

lineal ft. (916 ft.)

Buffer along Southern 25 decid., 25 evergreen, and | 19 decid,,

Property Line - to industrial | 100 shrubs. 26

20 ft. with 1 decid., 1 evergreen in

evergreen and 4 shrubs per rear, 70

30 lineal ft. (751 ft.) and shrubs are

wall/fence/berm elsewhere
on site; in
compliance
due to bldg.
and parking
lot increase

Bufter along Northern 28 trees or 6 trees and

Property Line - to 112 shrubs 37 shrubs;

commercial 10 ft. buffer in

with 1 decid. or 1 evergreen compliance

or 4 shrubs per 20 ft. (560 due to size

ft.) No berm/wall required of bldg. and
parking lot
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B increase
Greenbelt - Victor 42 decid. 19 trees and
Eastern Property Line 56 shrubs;
20 ft. with 1 decid. per in
30 lineal ft. (1,275 ft.) compliance
due to size
of bldg. and
parking lot
increase
Detention/Retention 22 trees and 22 trees and
Ponds/Basins - 1 tree and 215 shrubs 215 shrubs; in
10 shrubs per 50 linear ft. of compliance

detention basin perimeter.
Reconfiguration of existing
pond with proposed chain
link fencing around pond.

1,071 L.
Parking Lot - 498 spaces 50 trees 50 trees and
Required for parking lots of | and 37 trees in
20 spaces or more - 1 continuous islands; in
canopy tree for each 10 row of compliance
parking spaces, in no case shrubs in
less than 2 trees shall be front; 17

| provided and a continuous | trees in
row of shrubs along the islands

front of the parking lot. A
min, 1/3rd of the trees shall
be placed in islands (min.
size of islands specified in
ordinance).

The building and parking lot increase is 13.56% so that requires 54.24% compliance with
the landscaping requirements of the Zoning Ordinance.  Additionally, the applicant has
restrictions on the eastern and southern portions of the property which make it difficult to
fully comply with the landscaping requirements. The applicant meets the Zoning
Ordinance as far as the percentage increase of landscaping required per the size of the
proposed addition as depicted in Sec. 14-02(b)(6) of the Zoning Ordinance.  Only
thirty-three percent (33%) of plant material should be utilized of any one plant
material. All existing trees have specified sizes and types. As a note, trees and shrubs
are setback ten (10) ft. from the edge of a road and five (5) ft. from sidewalks as required.
And, the method of irrigation has been specified on the site plan which is automatic
underground systems.

Comment noted.
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9. Lighting. The existing lighting includes sixteen (16) light poles approximately
twenty-seven and a half (27.5) ft. in height. Additionally there are eleven (11) existing
building mounted lights. A detail for the wall lights has been depicted on the site plan.
An as-built photometric plan has been submitted which includes the gas station
and grocery sites. The grocery site does not meet the photometric requirements
per Article 14,Section 14-03. The applicant received an exception for the grocery store
lighting at a meeting on 6/30/97 when the original store was approved which
includes light output exceeding ten (10) foot candles within the site and exceeding
one foot candle at the property lines per the original exception granted on 6/30/97.
Additionally, the existing light poles are higher than fifteen (15) ft. high per the exception
granted on 6/30/97.

Eight (8) new pole lights are proposed for the new rear parking lot area. The new light
poles meet the Zoning Ordinance requirements of fifteen (15) ft. high. The rear four (4)
light poles have cut-off shields. The proposed number of light squares for the light poles
must be depicted on the site plan. Additionally seven (7) new wall mounted lights are
proposed for the addition which will be mounted at fifteen (15) ft. high. The proposed
photometrics for the new lighting meets the Zoning Ordinance requirements. As-built
photometric plans will be required after the light pole in front is relocated and after the
new pole lighting in the rear has been installed.

Sheet E1.7.2 has been revised to note that the proposed number of light squares per
pole is four.

10. Waste Receptacle. The applicant has an existing trash compactor located in the rear
of the building and does not identify any waste receptacles on the site plan. All
waste receptacles are located inside of the building. An existing waste receptacle behind
the retail portion of the building will be removed.

Comment noted.

11. Mechanical and Electrical Equipment. Existing transformers are located in the rear of
the building and a new one proposed on the east side of the building which must
be screened per the Zoning Ordinance. Landscaping is proposed to screen the easterly
transformer. A detail must be provided of the screening for the rear transformers. All
mechanical equipment must be screened per Section 14-05. All roof mounted equipment
must be screened per Section 14-01(d)(3).

Equipment will be screened as shown on the elevation drawing and dimensioned on
the floor plan drawing,

12. Agency Approvals. Copies of all applicable County, State, and Agency approvals
need to be submitted to the Township prior to site plan approval, including but not
limited to:

a. Livingston County Drain Commissioner
b. Township Engineer
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¢. Livingston County Road Commission
d. Livingston County Public Health Department
e. The Brighton Area Fire Department

LCDC’s preliminary approval was included with the August 12, 2016 submittal.
OHM’s comments are addressed within this letter.

LCRC’s preliminary comments were attached to the August 12, 2016 submittal.
LCPHD’s reply was attached to the August 12, 2016 submittal. They require the
well to be abandoned prior to final approval.

The Brighton Area Fire Department’s comments are attached.

LCWA has approved the water main plans.

MDEQ has approved the water main plans. A copy of the permit is attached.

OHM Comments
Site Plan Review #2, OHM Job Number 0024-16-1081
Special Land Use #2, OHM Job Number 0024-16-1084

RECOMMENDATIONS

1. A dimensioned truck turning plan shall be included to verify that site circulation can
adequately accommodate a standard fire apparatus or the largest truck anticipated to
traverse the site. This shall include the proposed fire routes and illustration that a
standard fire apparatus can adequately access the location of the proposed fire hydrants.
Sheet C1.1.2 was added to the plan set to show fire routes and the path of the fire
truck. Comments received August 24, 2016 from the Brighton Area Fire Authority
indicate that the proposed configuration is sufficient. The comment letter is
attached.

2. On the landscape plan, it appears that on the northwest corner of the site, trees are
proposed over the proposed water man. Trees are also proposed over sanitary sewer on
the east and west sides of the proposed parking lot. Trees are not permitted to be
constructed within these public utility easements and must be relocated.

Greenspace on site is limited. The plan was created to show compliance with the
requirements of the landscaping ordinance per Article 14, The applicant will
discuss this with the Planning Commission and seek to provide an acceptable
compromise.

Should you have any questions or comments, please contact me at 517-393-2902 ext.
270.

Sincerely,

Thehrite R abren_




Page 9
Michelle Shumaker, PE
Attachments:
Revised Plan Sheets (15 Sets)
Revised Elevations (15 Sets)

Brighton Area Fire Authority’s Comments
MDEQ Water Permit

Cc: File

L:\1379 (Kroger D-638 Brighton)\C\14 Outgoing Correspondence\ltr-TWPC01.doc




LCRC Review Comments (September 8, 2016)

Traffic Impact Study
Proposed Kroger Expansion — Brighton Township

Below are LCRC comments with respect to the revised traffic impact study prepared by Fleis &
VandenBrink, dated August 12, 2016, for the proposed Kroger expansion located near the
southwest quadrant of Grand River Avenue and Old'US 23 / Whitmore Lake Road in Brighton
Township.

Comments

Overall, we agree with the study methodology and findings. The report is well-written and the
study results are reported in accordance with accepted practice.

However, our one concern is whether the true level of delay is accurately reported for the
intersection of Old US 23 and Grand River Avenue. More specifically, there are limitations in
Synchro and the Highway Capacity Manual in calculating delay at an intersection like Old US 23
and Grand River. Factors like left-turn storage length have no effect on the amount of delay in
Synchro, but have a significant effect within SimTraffic. Similarly, adjacent intersections, like
Weber to the north or Victor to the south, have no effect on calculated Synchro delay but
certainly do within SimTraffic. We don’t dispute the reporting of delay values calculated by
Synchro. The comparison of Synchro delays between existing, background and future
conditions is helpful and in accordance with current practice. The only question is whether
SimTraffic delays would give a more accurate representation of field delays over Synchro
calculations. The report does a good job of describing the network simulations and the long
vehicle queues observed on the westbound and northbound approaches, but stops short of
reporting measured delay from SimTraffic.

Subsequently, for comparative purposes, we ran 10 simulations for each model and averaged
the results, Also, for each model we made a few changes to allow for more accurate simulation
results. We lengthened the east leg from 600 feet to approximately 2700 feet, since queues
routinely exceeded the model’s link length and a longer link will produce more accurate delay
results, We also lengthened the left-turn storage length on the west leg to 300 feet, the south
leg to 375 feet and the north leg to 400 feet. Average results of the 10 simulations are shown in
red on the attached sheets, to the right side of the calculated Synchro delays. It's most
apparent that the calculated delays in SimTraffic are much higher in all of the models for the NB
and WB approaches, as well as overall for the intersection. Whereas Synchro calculates the
difference in overall intersection delay at 3.5 seconds between the background and future
models, SimTraffic computes 18 seconds of additional delay.



Recommendations

LCRC is not requiring that the traffic study be revised to include an in-depth analysis of Synchro
vs. SimTraffic results. We ran the simulations and provided the comparison as a way of showing
that the existing limitations at the intersection probably result in more field delay than what
Synchro calculates,

We agree with the report recommendation that construction of a WB right-turn lane on Grand
River Avenue will improve traffic operations. Both Synchro and SimTraffic calculations show
that such an improvement will mitigate the impacts of the proposed Kroger expansion. We
recommend that Brighton Township consider the need for such a mitigation measure in their
approval process of the Kroger site. We're also open to reviewing any other measure that might

mitigate traffic impacts of the proposed Kroger site to background delay levels at Old US 23 and
Grand River Avenue.
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The peak hour volumes for each intersection were utilized for this study and the volumes were balanced
upward through the study network. In general, the peak hours of existing network traffic were identified to
occur between 4:45 PM to 5:45 PM and 12:00 PM to 1:00 PM. The traffic volume data are attached and
summarized in the attached Figure 2.

At the time these fraffic counts were collected, the Michigan Department of Transportation (MDOT) had
commenced with a construction project at the 1-96/US-23 interchange located approximately % mile from the
study area. Comparison of counts collected in February, 2015 (prior to construction) and the existing counts
indicate that peak hour volumes at the intersection of Grand River Avenue & Whitmore Lake Road / Old US-
23 have increased 16%. This increase is significant and likely related to construction activities associated
with the 1-96/US-23 interchange improvements. '

Existing Conditions

Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections
using Synchro (Version 9) traffic analysis software. This analysis was based on the existing lane use and
traffic control shown on the attached Figure 1, the existing peak hour traffic volumes shown on the attached
Figure 2, and the methodologies presented in the Highway Capacity Manual 2010 (HCM). Typically, LOS D
is considered acceptable, with LOS A representing minimal delay, and LOS F indicating failing conditions.
Additionally, SimTraffic network simulations were reviewed to evaluate network operations and vehicle
queues. The existing conditions results are attached and summarized in Table 1 below.

Table 1: Existing Intersection Operations

PM Peak SAT Peak
Delay Delay

Intersection Control  Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 55.2 51E 31.5 C
& Whitmore Lake Road / WB 67.8129E 31.3 C
Old US-31 NB 51,5 89D 30.0 C
SB 516 47D | 287 C
Overall | 57.9 81 E 30.5 c
2. Grand River Avenue Signalized EB 7.9 A 7.2 A
& Borderline Drive WB 4.3 A 3.5 A
NB 305 C | 306 C
Overall 9.1 A 8. A

3. Grand River Avenue STOP EB Free Free

& Kroger Drive (Minor) WBLT 10.4 B 9.9 A
NB 14.9 B 13.2 B
4. Whitmore Lake Road STOP EB 29.3 D 18.7 C
& Victor Street / (Minor) WB 138.7 F 82.0 F
Shopping Center Drive NB LT 11.0 B 9.9 A
SBLT 10.0 B 9.6 A

The results of the existing conditions analysis indicate that all study intersection approaches and movements
currently operate acceptably at a LOS D or better during the PM and Saturday (SAT) peak periods with the
exception of the following:

e The signalized intersection of Grand River Avenue & Whitmore Lake Road / Oid US-23 which
currently operates at an overall LOS E during the PM peak period with several approaches and
movements operating at a LOS E.

Brighton Kroger Expansion TIS FINAL femd 8-12-16 @N
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Therefore, an annual growth rate of 0.75% was applied to the 2016 traffic volumes for two years to calculate
the 2018 traffic volumes for the analysis of background conditions without the proposed development.

Background Operations

Background peak hour vehicle delays and LOS were calculated based on the existing lane use and traffic
control shown on the attached Figure 1, the background traffic volumes shown on the attached Figure 3, and
the methodologies presented in the HCM. The resuilts of the background conditions analysis are attached and
summarized in Table 3.

Table 3: Background Intersection Operations

PM Peak SAT Peak
Delay Delay

Intersection Control  Approach (s/fveh) LOS | (s/lveh) LOS
1. Grand River Avenue Signalized EB 571 B1E 32.9 Cc
& Whitmore Lake Road / WB 73.0172E 31.9 C
Old US-31 NB 53.5 97D 31.0 C
SB 529 57D | 2024 C
Overall 60.8 98 E 31.5 c
2. Grand River Avenue Signalized EB 8.0 A 7.3 A
& Borderline Drive WB 4.3 A 3.6 A
NB 305 C | 307 C
Overall 9. A 8. A

3. Grand River Avenue STOP EB Free Free

& Kroger Drive (Minor) WBLT 10.5 B 10.0 A
NB 15.1 C 134 B
4. Whitmore Lake Road STOP EB 30.8 D 19.1 C
& Victor Street / (Minor) WB 153.0 F 89.9 F
Shopping Center Drive NB LT 11.2 B 10.0 A
SBLT 10.1 B 9.7 A

The results of the background conditions analysis indicate that all study intersection approaches and
movements will continue to operate in a manner similar to existing conditions. Vehicle delays and LOS as
shown in Table 3 will be similar to existing conditions and minor increases will not be discernable. Review of
network simulations also indicates traffic operations which are similar to existing conditions with long vehicle
queues at the intersection of Grand River Avenue & Whitmore Lake Road / Old US-23 during the PM peak
hour.

Site Trip Generation and Assignment

The number of PM and SAT peak hour vehicle trips that would be generated by the Kroger expansion was
forecast based on data published by ITE in Trip Generation, 9" Edition and the Trip Generation Handbook, <ad
Edition. The existing 15,559 SF of retail space adjacent to Kroger is currently generating peak hour traffic
volumes that are included in the existing peak hour traffic counts; therefore, in order to determine the potential
impact of the proposed Kroger expansion, the net increase in vehicle trips associated with the change in land
use and occupancy was calculated.

The ITE description for Specialty Retail Center (Land Use 826) was determined fo best fit the existing uses
and sizes of the retail space; however, this land use does not provide trip generation for the Saturday peak
hour. Therefore, the ITE Shopping Center Land Use was utilized during the Saturday peak hour. Due to the
relatively small size of the proposed retail use as compared to the ITE Shopping Center dataset, the average
trip generation rate was referenced as opposed to the fitted curve equation.

As is typical of retail and supermarket uses, a portion of the site-generated trips are already present on the
adjacent road network and are interrupted to visit the site. These trips are known as “pass-by” trips and
account for a percentage of the total site-generated traffic. Pass-by trips result in turning movements at the
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The site-generated vehicle trips were assigned to the study road network based on this trip distribution model
and as shown on the attached Figure 4. New site generated trips were assigned at the off-site study
intersections based on existing turning movement patterns. The site-generated trips were added to the
background traffic volumes shown on the attached Figure 3 to calculate the future peak hour traffic volumes
shown on the attached Figure 5.

Future Conditions

Future peak hour vehicle delays and LOS were calculated at the study intersections based on the existing
lane use and traffic control shown on the attached Figure 1, the future peak hour traffic volumes shown on the
attached Figure 5, and the methodologies presented in the HCM. The results of the future conditions analysis
are attached and summarized in Table 6.

Table 6: Future Intersection Operations

PM Peak SAT Peak
) Delay Delay

Intersection Control ~ Approach (s/veh) LOS | (s/veh) LOS

1. Grand River Avenue Signalized EB 60.2 61E 34.4 C

& Whitmore Lake Road / WB 80.9225F 32.2 C

Old USs-31 NB - 53.6 68D 31.3 C

SB 531 52D | 203 C

Overall | 64.3116E 32.1 c

2. Grand River Avenue Signalized EB 9.2 A 8.5 A

& Borderline Drive WB 5.2 A 4.4 A

NB 315 C | 322 C

Overall 10.7 B 10.3 B

3. Grand River Avenue STOP EB Free Free

& Kroger Drive (Minor) WBLT 11.0 B 10.4 B

NB 17.0 C 15.0 C

4. Whitmore Lake Road STOP EB 384 E 224 C

& Victor Street / (Minor) WB 3409 F | 1607 F

Shopping Center Drive NB LT 11.7 B 104 B

SBLT 10.0 B 9.6 A

The results of the future conditions analysis indicate that the proposed expansion will not have a significant
impact on the adjacent road network. At the signalized intersection of Grand River Avenue & Whitmore Lake
Road / Old US-23, overall vehicle delays at the intersection will increase by 3.5 and 0.6 seconds during the
PM and SAT peak periods, respectively, which will not be discernable to existing network traffic. Additionally,
the proposed expansion will increase traffic at the intersection by approximately 2% and 3% during the PM
and SAT peak periods, which is not significant.

At the intersection of Whitmore Lake Road & Victor Street / Shopping Center Drive, the minor street
eastbound and westbound left turn movements will continue to operate at LOS F during the peak periods,
while the eastbound right turn movement from Victor Street will operate at a LOS E. At this intersection, the
predominant driveway movements are the northbound left turn and eastbound right turn (Kroger shopping
center traffic entering and exiting to the south on Whitmore Lake Road). Review of network simulations
indicates that the signalized intersection of Grand River Avenue & Whitmore Lake Road / Old US-23 creates
gaps in the southbound Whitmore Lake Road traffic stream to help facilitate these movements. Additionally,
egress site-generated fraffic to the north on Old US-23 and east on Grand River Avenue can be
accommodated via the Kroger Driveway to Grand River Avenue.
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Review of network simulations indicates future traffic operations which are similar to background conditions.
During the PM peak hour, long vehicle queues are continued to be observed for several approaches and
movements at the intersection of Grand River Avenue & Old US-23 / Whitmore Lake Road which lasts
throughout the duration of the peak periods and exceed available storage lengths.

-

Future Improvements

In order to mitigate future traffic operations at the signalized intersection of Grand River Avenue & Old US-23
/ Whitmore Lake Road back to background conditions, improvements to the study network were investigated.
The results of this analysis indicate that with the construction of a westbound right turn lane all approaches
and movement would operate in an improved manner as compared to existing conditions; however, some
approaches and movements will continue to operate at a LOS E during the PM peak hour as shown in Table
7.

Table 7: Future Intersection Operations with Improvements

PM Peak SAT Peak
Delay Delay
Intersection Control ~ Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 51.0 51D 33.5 C
& Whitmore Lake Road / WB 58.6105 E 31.2 C
Old US-31 NB 50.9111D 30.6 C
SB 519 50D | 220 C
Overall | 53.7 75D 31.4 c

Conclusions
The conclusions of this Traffic Impact Study are as follows:

1. Currently, the signalized intersection of Grand River Avenue & Whitmore Lake Road / Old US-23
operates at an overall LOS E during the PM peak hour and requires geometric improvements to
mitigate currently unacceptable traffic operations.

2. The minor street eastbound and westbound left turn movements at the intersection of Whitmore Lake
Road & Victor Street / Shopping Center Drive currently operate at a LOS F during the peak periods;
however, review of network simulations indicate acceptable traffic operations during both peak
periods as a result of the low traffic demand for the STOP controlled egress left turn movements.

3. Background conditions were evaluated which includes a traffic growth rate of 0.75% per year to the
project buildout year of 2018.

4. Under background traffic conditions without the proposed development, all study intersections will
operate in a manner similar to existing conditions with minor increases in vehicle delays and LOS.

5. The analysis of future conditions with the proposed development indicates that the proposed
expansion will not have a significant impact on the adjacent road network. At the intersection of
Grand River Avenue & Old US-23 / Whitmore Lake Road overall vehicle delays will increase by less
than two seconds during the peak periods which will not be discernable.

6. The proposed expansion will increase fraffic at the intersection of Grand River Avenue & Old US-23 /
Whitmore Lake Road by less than 2% during both peak periods, which is not significant.

7. With the recommended improvements below, all study intersection approaches and movements will
operate in an improved manner as compared to existing conditions.

a. Construct right turn lane on the westbound approach at the intersection of Grand River
Avenue & Old US-23 / Whitmore Lake Road.

b. Provide corresponding right turn overlap phase.
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Engineering

3121 E. Grand River Howell, Mi 48843  AUG / © 7016

517.546.4836 fax 517.548.1670
www.bosseng.com

ENCORE VILLAGE

SUMMARY OF REVISIONS

DATE: 8-26-16

The submission package to Brighton Township from Boss Engineering regarding the
Encore Village project contains revisions to the plan set previously submitted on July
22" 2016. Revisions were based upon comments from the township and to update
changes to the project since the previous submission. The revisions and additions to the
submittal package are as follows:

Sheet 2: ADDED- Significant trees and tag numbers
Sheet 3: ADDED- Significant tree inventory list, significant trees and tag numbers, plot
areas on site, notes regarding significant trees, notes regarding tree plot areas, and tree
calculations
Sheet 4: ADDED- Updated layout surrounding multi-story assisted living facility,
updated site data information to reflect proposed layout
Sheet 5: ADDED- Updated notes to reflect new multi-story assisted living facility unit
quantities, updated layout surrounding multi-story assisted living facility, updated site
data information to reflect proposed layout
Sheet SA: ADDED- Updated layout surrounding multi-story assisted living facility,
added dimensions from wetland boundary to building edge throughout the site
Sheet 5B: ADDED- Dimensions from wetland boundary to building edge throughout site
Sheet 6: ADDED- Updates to open space calculations, updated layout surrounding multi-
story assisted living facility, updated delineated open space areas on site
Sheet 7: ADDED- Updated layout surrounding multi-story assisted living facility,
updated spot elevations surrounding multi-story assisted living facility
Sheet 7B: ADDED- Updated layout surrounding multi-story assisted living facility,
updated spot elevations surrounding assisted living facility
Sheet 8: ADDED- Updated layout surrounding multi-story assisted living facility,
updated utilities surrounding multi-story assisted living facility
Sheet 8B: ADDED- Updated layout surrounding multi-story assisted living facility,
updated utilities surrounding multi-story assisted living facility
Conditional Conceptual Zoning Agreement Document: NOTE- A new document draft
has not been received but the following changes should be made:

o Section 4, sub-section F, number shall read “...note less than twenty feet (20°) in

total”
o Section 4, sub-section H shall read ... no more than /62 units and shall be three
stories in height.”

o Comments from planner will be addressed at a later time
Natural Features Assessment & Site Analysis: ADDED-Supplement to Natural Features
Assessment (includes significant tree information and tree quantities)

Please see attached submittal documents for further details and contact Boss Engineering with
any questions or concerns.

Engineers Surveyors Planners Landscape Architects
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rom: Steven J. Russo, E.LT.
Fleis & VandenBrink AUG 05 9016
MRAAT LI
Date: July 19, 2016 ) B
Proposed Multi-Family Residential Community
Re: Brighton Township, Michigan

Traffic Impact Study

Introduction

This memorandum presents the results of a Traffic Impact Study (TIS) for the proposed Multi-Family
residential development in Brighton Township, Michigan. The project site is located on the north side of
Grand River Avenue, approximately one mile east of Old US-23 and is currently undeveloped. The multi-
family residential development is proposed to include 411 apartment units and 104 bed assisted living facility.
Site access for the site will be provided via four site access driveways to Grand River Avenue. Grand River
Avenue and all other study roadways are under the jurisdiction of the Livingston County Road Commission
(LCRC).

Based on the standards set forth in the Brighton Township Zoning Ordinance, a TIS is required to evaluate
traffic impacts of the proposed development. This TIS has been completed to identify the impacts (if any) of
the proposed development on the following study intersections:

Grand River Avenue & Old US-23 / Whitmore Lake Road,
Grand River Avenue & Pleasant Valley Road,

Old US-23 & Spencer Road West, and

The proposed site access points.

The scope of the study was developed based on Fleis & VandenBrink's (F&V) knowledge of the study area,
understanding of the development program, accepted traffic engineering practice, and the methodologies
published by the Institute of Transportation Engineers. Additionally, F&V solicited input regarding the
proposed scope of work from the Livingston County Road Commission (LCRC) and the Township’s traffic
consultant, OHM. The study analyses were completed using Synchro and SimTraffic, Version 9 traffic
analysis software.

Data Collection

Existing weekday traffic volume data were collected by F&V subconsultant Traffic Data Collection, Inc. (TDC)
on March 22, 2016. Vehicular turning movement counts were collected during the weekday AM (7:00 AM to
9:00 AM) and PM (4:00 PM to 6:00 PM) peak periods at all study intersections. This data was used as a
baseline to establish existing traffic conditions without the proposed development. Additionally, F&V collected
an inventory of existing lane use and traffic controls and obtained existing traffic signal timing information from
LCRC. The applicable data referenced in this memorandum are attached.

27725 Stansbury Boulevard, Suite 150

Farmington Hills, M1 48334

P: 248.536.0080

F: 248.536.0079
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Existing Conditions

Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections
using Synchro (Version 9) traffic analysis software. This analysis was based on the existing lane use and
traffic control shown on the attached Figure 1, the existing peak hour traffic volumes shown on the attached
Figure 2, and the methodologies presented in the Highway Capacity Manual 2010 (HCM). Typically, LOS D
is considered acceptable, with LOS A representing minimal delay, and LOS F indicating failing conditions.
Additionally, SimTraffic network simulations were reviewed to evaluate network operations and vehicle
queues. The existing conditions results are attached and summarized in Table 1 below.

Table 1: Existing Intersection Operations

AM Peak PM Peak
Delay Delay

Intersection Control ~ Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 28.0 o] 55.9 E
& Old Us-23/ WB 27.8 C 59.4 E
Whitmore Lake Road NB 247 C | 474 D
‘ SB 218 C | 5810 D
Overall 27.0 (o 54.2 D
2. Old US-23 Signalized EB 25.1 C 25.8 Cc
& Spencer Road West NB 6.3 A 9.1 A
SB 156 B | 141 B
Overall 16.6 B 15.6 B
3. Grand River Avenue STOP EBLT 8.3 A 11.2 B
& Pleasant Valley Road  (Minor) WB LT 8.7 A 7.9 A
‘ NB 0.0 A | 5936 F
SB 21.3 C 29.3 D

The results of the existing conditions analysis indicate that all study intersection approaches and movements
currently operate acceptably at a LOS D or better during the AM and PM peak periods with the exception of
the following:

o The STOP controlled southbound left turn movement from Pleasant Valley Road onto eastbound
Grand River Avenue which currently operates at a LOS F during both peak periods.

e The eastbound and westbound approaches, northbound through movement, and southbound left turn
movement at the intersection of Grand River Avenue & Old US-23 / Whitmore Lake Road which
currently operate at a LOS E during the PM peak period.

e The STOP controlled northbound Bar None Drive approach aligned with Pleasant Valley Road which
currently operates at a LOS F during the PM peak period.

Review of network simulations indicates acceptable traffic operations during the AM pealk period. During the
PM peak period, long vehicle queues are observed for several approaches and movements at the intersection
of Grand River Avenue & Old US-23 / Whitmore Lake Road. In particular, a long vehicle queue is observed
for the westbound left turn movement which frequently exceeds available storage length and spills back into
the through travel lanes along Grand River Avenue.

At the intersection of Grand River Avenue & Pleasant Valley Road / Bar None Drive, brief periods of long
vehicle queues are observed for the southbound right turn movement and eastbound left turn movement
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during the peak 30 minute period which occupy available storage length; however, these queues dissipate
and are not present throughout the duration of the peak period.

Existing Improvements

In order to provide an acceptable LOS D or better for all study intersection approaches and movements,
improvements to the study network were investigated. At the intersection of Grand River Avenue & Old US-
23 [ Whitmore Lake Road, traffic signal cycle length and timing changes were reviewed and it was determined
that these changes do not sufficiently reduce vehicle delays. Subsequently, geometric improvements were
evaluated and the results of this analysis indicate that right turn lanes should be constructed on the
eastbound and westhound Grand River approaches and corresponding right turn overlap signal phases
should be provided.

At the intersection of Grand River Avenue & Pleasant Valley Road / Bar None Drive, a signal warrant analysis
was performed based on the guidelines set forth in the Michigan Manual on Uniform Traffic Control Devices
(MMUTCD). The MMUTCD outlines nine factors used in warranting the use of traffic signal control. As F&V
only collected four hours of traffic volume data, Warrant 2 (4-Hour) was evaluated for this study.

The MMUTCD states “The site-specific traffic characteristics should dictate whether an approach is
considered as one lane or two lanes.” Based on existing traffic volume data, the right turn movement is the
predominant movement for the southbound approach accounting for approximately 90% of approach traffic.
Therefore, the minor street approach was considered a one lane approach when applied against the signal
warrants, while all major street approaches were considered as two lane approaches.

Additionally, the MMUTCD states “The study should consider the effects of the right-turn vehicles from the
minor street approaches.” This is to account for vehicles which would be able to turn right on red under
signalization. Based on traffic volume data and engineering judgment a 50% right turn reduction factor was
applied for the Pleasant Valley Road approach to account for the “right turn on red” phenomena.

The results of the sighal warrant analysis indicate that the approach volumes fall above the applicable curve
for four hours with the application of the 70% factor. Therefore, Warrant 2 is met and LCRC should consider
the installation of a traffic signal at the intersection. With the recommended improvements all study
intersection approaches and movements will operate acceptably as shown in Table 2.

Table 2: Existing Intersection Operations with Improvements

AM Peak PM Peak
. Delay Delay

Intersection Control  Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 22.1 Cc 35.2 Cc
& Old US-23/ _ WB 24.8 C 33.7 Cc
Whitmore Lake Road NB 24.6 C 341 C
SB 269 C |37 D
Overall 24,6 C 34.5 Cc
3. Grand River Avenue Signalized EB 6.4 A 14.7 B
& Pleasant Valley Road WB 16.5 B 19.8 B
NB 0.0 A 28.8 Cc
SB 176 B | 227 C
Overall 9.7 A 18.4 B

Although these improvements are needed to improve existing traffic operations today, no improvements to the
study network are currently planned. Therefore, the remainder of this study evaluates traffic operations with
the existing infrastructure.
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Background Conditions

In order to determine the applicable growth rate for the existing traffic volumes to the project build-out year of
2020, historical traffic data were referenced from LCRC. Most recent traffic data from LCRC indicate that
between 2009 and 2013 overall traffic volumes in the area have decreased or remained stagnant. However,
as no new traffic counts have been collected in the study area within the last three years, population forecasts
for Brighton Township were also reviewed from the Southeast Michigan Council of Governments (SEMCOG).
SEMCOG population forecasts for Brighton Township indicate an annual population growth rate of 0.75%
which was utilized in this study for the analysis of background conditions without the proposed
development.

In addition to background growth, it is important to account for traffic that will be generated by approved
developments within the vicinity of the study area that have yet to be constructed or are currently under
construction. Through conversations with LCRC and Brighton Township, no background developments were
identified within the study area.

Background Operations

Background peak hour vehicle delays and LOS were calculated based on the existing lane use and traffic
control shown on the attached Figure 1, the background traffic volumes shown on the attached Figure 3, and
the methodologies presented in the HCM. The results of the analysis of background conditions analysis are
attached and summarized in Table 3.

Table 3: Background Intersection Operations

AM Peak PM Peak
Delay Delay

Intersection Control  Approach (s/veh) LOS [ (s/veh) LOS
1. Grand River Avenue Signalized EB 29.1 C 60.3 E
& Old US-23/ WB 28.6 C 68.9 E
Whitmore Lake Road NB 25.0 C 50.0 D
SB 288 C | 838 D
Overall 27.8 C 59.6 E
2. Old Us-23 Signalized EB 25.0 C 25.9 C
& Spencer Road West ) NB 6.6 A 9.4 A
SB 156 B | 142 B
Overall 16.6 B 15.7 B
3. Grand River Avenue - STOP EBLT 8.3 A 116 B
& Pleasant Valley Road  (Minor) WBLT 8.7 A 7.9 A
NB 0.0 A 706.8 F
SB 23.3 C 32.3 D

The results of the background conditions analysis indicate that all study intersection approaches and
movements will continue to operate in a manner similar to existing conditions during the AM peak hour.
Vehicle delays and LOS as shown in Table 3 will be similar to existing conditions and minor increases will not
be discernable. Review of network simulations also indicates traffic operations which are similar to existing
conditions.

During the PM peak hour, the signalized intersection of Grand River Avenue & Old US-23 / Whitmore Lake
Road will be reduced to an overall LOS E with an increase in delay of 5.4 seconds per vehicle. Review of
network simulations at this intersection indicate long vehicle queues for several approaches and movements
throughout the duration of the peak period.

Brightan Residenisl TIS FRIAL fms 7 18 16 m‘v '
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At the intersection of Grand River Avenue & Pleasant Valley Road / Bar None Drive, brief periods of long
vehicle queues are observed for the southbound right turn movement and eastbound left turn movement
during the peak 30 minute period which exceed available storage lengths.

Site Trip Generation and Assignment

A comparison of the trip generation potential of the subject parcel was forecast for existing permitted uses
under the existing Office Service (OS) zoning and the proposed development project. The number of
weekday, AM, and PM peak hour vehicle trips that would be generated was forecast based on data published
by ITE in Trip Generation, 9" Edition and the Trip Generation Handbook, 3° Edition.

In order to determine the maximum site trip generation potential under the existing zoning conditions, the
principal uses permitted under the OS zoning classification were matched to the land use categories
described by ITE in Trip Generation, 9" Edition. Review of the ITE land use descriptions indicates that the
General Office Building (710) use best match the uses defined by Ordinance.

The maximum allowable density for the site was determined based on information provided by Boss
Engineering which indicates that approximately 1,292,208 SF of office space can feasibly be accommodated
on the site. The trip generation forecasts are summarized in Table 4 and indicate the proposed development
would result in a significant decrease in dally and peak hour trip generation as compared to the uses
permitted under existing zoning.

Table 4: Site Trip Generation

ITE Average AM Peak Hour PM Peak Hour
Land Use Code  Amount Units Daily Traffic In Out Total In Out Total
EXISTING ZONING (0S)
Office 710 1,292,208 SF 9,179 1,304 178 1,482 259 1,267 1,526
PROPOSED DEVELOPMENT
Apartments 230 411 D.U. 2,614 41 164 205 159 85 244
Assisted Living 254 104 Beds 277 10 5 15 10 13 23
TOTAL 2,891 51 169 220 169 98 267
CHANGE IN NEW TRIPS FOR SITE -6,288 -1,253 9 1,262 -90 -1,169 -1,259

The vehicle trips that would be generated by the proposed development were assigned to the study road
network based on existing peak hour traffic patterns, the proposed site plan, and the methodologies published
by ITE. This methodology indicates that new trips will return to their direction of origin. The site trip
distribution model outlined in Table 5 was applied to assign the future traffic volumes.

Table 5: Site Trip Distribution

To via ~ AM PM
North Pleasant Valley Road 30% 27%
Old US-23 5% 7%
South  Whitmore Lake Road 12% 1%
East  Grand River Avenue 35% 28%
Grand River Avenue 16%  24%
West
Spencer Road 2% 3%
100% 100%
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The site-generated vehicle trips were assigned to the study road network based on this trip distribution pattern
and is shown on the attached Figure 4. The site-generated trips were added to the background ftraffic
volumes to calculate the future peak hour traffic volumes shown on the attached Figure 5.

Future Conditions

Future peak hour vehicle delays and LOS with the proposed development were calculated based on the
existing lane use and traffic control, the proposed site access plan, the future traffic volumes, and the
methodologies presented in the HCM. Additionally, SimTraffic simulations were utilized to evaluate network
operations and vehicle queues. The results of the future conditions analysis are attached and shown in Table

6.
Table 6: Future Intersection Operations
AM Peak PM Peak
Delay Delay
Intersection Control  Approach (s/veh) LOS | (s/lveh) LOS
1. Grand River Avenue Signalized EB 29.5 Cc 62.4 E
& Old Us-23/ WB 29.9 C 81.8 F
Whitmore Lake Road NB 25.0 C 49.7 D
SB 200 C | 591 E
Overall 28.3 Cc 65.3 E
2. Old US-23 Signalized EB 25.0 C 25.8 C
& Spencer Road West NB 6.6 A 9.4 A
SB 57 B | 143 B
Overall 16.6 B 16.7 B
3. Grand River Avenue STOP EBLT 8.6 A 12.6 B
& Pleasant Valley Road (Minor) WB LT 8.9 A 8.0 A
NB 0.0 A |34887 F
SB 136.5 E 50.1 F
4. Grand River Avenue STOP EBLT 8.2 A 10.2 B
& Assisted Living Drive (Minor) WB Free Free
SB 12.2 B 16.7 C
5 Grand River Avenue STOP EBLT 8.2 A 10.5 B
& W. Residential Site Drive (Minor) wB Free Free
SB 13.7 B 18.6 C
6 Grand River Avenue STOP EBLT 8.1 A 10.8 B
& Middle Residential Site (Minor) WB Free Free
Drive SB 14.4 B 22.2 Cc
7 Grand River Avenue STOP EBLT 0.0 A 10.4 B
& E. Residential Site Drive (Minor) WB Free Free
SB 15.7 C 204 C
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The results of the future conditions analysis indicate that all study intersection approaches and movements
will continue to operate acceptably during the peak periods with the exception of the following:

e The STOP controlled southbound Pleasant Valley Road approach at Grand River Avenue which will
operate at a LOS E and F during the AM and PM peak periods, respectively.

o The signalized intersection of Grand River Avenue & Old US-23 / Whitmore Lake Road which will
continue to operate at an overall LOS E during the PM peak hour with several approaches and
movements operating ata LOS E or F.

o The STOP controlled northbound Bar None Drive approach aligned with Pleasant Valley Road which
will continue to operate at a LOS F during the PM peak period.

Review of network simulations indicates acceptable traffic operations during the AM peak hour. During the
PM peak hour long vehicle queues are observed at several study intersections. At the intersection of Grand
River Avenue & Pleasant Valley Road / Bar None Drive, brief periods of long vehicle queues are observed for
the southbound right turn movement and eastbound left turn movement during the peak 30 minute period
which exceed available storage lengths. At the intersection of Grand River Avenue & Old US-23 / Whitmore
Lake Road, long vehicle queues are observed for several approaches and movements throughout the
duration of the peak hour.

At the proposed site access points to Grand River Avenue, all approaches and movements will operate
acceptably at a LOS C or better during both peak periods. Additionally, review of network simulations
indicates acceptable driveway operations and significant vehicle queues are not observed.

Future Improvements

In order to mitigate future traffic operations to be similar to background conditions, an analysis of future
conditions with the improvements recommended under existing conditions was completed. The results of this
analysis indicate that all study intersection approaches and movements would operate acceptably at a LOS D
or better during both peak periods, as shown in Table 7. Review of network simulations also indicates
acceptable traffic operations and vehicle queues are observed to be acceptably processed.

Table 7: Future Intersection Operations with Improvements

AM Peak PM Peak
Delay Delay

Intersection Control ~ Approach (s/veh) LOS | (s/veh) LOS
1. Grand River Avenue Signalized EB 22.3 C 39.5 D
& Old US-23/ WwB 26.1 C 40.2 D
Whitmore Lake Road NB 24.9 Cc 39.8 D
SB 287 C | 426 D
Overall 25.5 C 40.3 D
3. Grand River Avenue Signalized EB 7.2 A 18.8 B
& Pleasant Valley Road wWB 16.9 B 21.0 C
NB 0.0 A 28.8 C
SB 76 B | 295 C
Overall 10.2 B 22.0 C

Turn Lane Warrants

MDOT warrants for right turn deceleration lanes were evaluated for the proposed site access points to Grand
River Avenue. The results of the turn lane warrant evaluation indicate that a right turn taper only is
recommended at the W. Residential Site Drive and full width right turn lane is recommended at the Middle

Ly
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Residential Site Drive. At the Assisted Living Site Drive and W=E. Residential Site Drive no right turn
treatment is required.

Conclusions

The conclusions of this Traffic Impact Study are as follows:

1.

At the intersections of Grand River Avenue with Old US-23 / Whitmore Lake Road and Pleasant
Valley Road, several approaches and movements currently operate at a LOS E or F during the PM
peak period. ‘

With the recommended existing improvements below, all study intersection approaches and
movements will operate acceptably at a LOS D or better (Note: these improvements are not currently
planned, therefore, background and future conditions were evaluated with the existing infrastructure.)

a. Construct right turn lanes on the EB and WB approaches at the intersection of Grand River
Avenue & Old US-23 / Whitmore Lake Road.

b. Signalize the intersection of Grand River Avenue & Pleasant Valley Road / Bar None Drive.

Background conditions were evaluated which includes a traffic growth rate of 0.75% per year to the
project buildout year of 2020.

Under background fraffic conditions without the proposed development, traffic operations will
operate in a manner similar to existing conditions with minor increases in vehicle delays and LOS.

The proposed development project would result in a significant decrease in daily and peak hour trips
on the adjacent road network as compared to existing permitted site uses.

The analysis of future conditions with the proposed development indicates that several approaches
and movements at the intersections of Grand River Avenue with Old US-23 / Whitmore Lake Road
and Pleasant Valley Road will continue to operate at a LOS E or F.

With the recommended existing improvements, all movements at the study intersections will operate
acceptably at a LOS D or better under future conditions.

All movements and approaches at the proposed site access points to Grand River Avenue will
operate acceptably at a LOS C or better during both peak periods.

A right turn taper only is recommended at the proposed W. Residential Site Drive to Grand River
Avenue while a full width right turn lane is recommended at the Middle Apartment Site Driveway.

Any questions related to this memorandum, study, analyses, and results should be addressed to Fleis &
VandenBrink.

Attached: Figures 1 -5
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Traffic Volume Data
SEMCOG Data
Synchro Results
Turn Lane Warrants
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Traffic Data Collection (TDC) "'ﬁc
tdccounts.com Tl Dta Gl
Phone; (686) 786-5407 |
Traffic Study Performed For:

Fleis & VandenBrink

Project: Brighton Twp. Traffic Study File Name : TMC_1 US23&SpencerW_3-22-16
Type: 4 Hr. Video Turning Movement Count Site Code : TMC_1
Weather: PL. Sunny, Dry Temp 40's Start Date : 3/22/2016
Count By: Miovision Video VCU 1US PageNo :1
Groups Printed- Pass Cars - Slngle Unlts - Heavy Trucks - Ped
0Old US-23 Hwy. ! Old US-23 Hwy. West Spencer Road
Southbound Westbound Northbound Eastbound X
Start Time Rgt] Thru ] Leﬂ| Pedsf App. Total Rgl] Thru | Left LPeds l App. Tolal Rgll Tth Left | Peds | App.Totl Rglf Theu | Lefﬂ Peds LApp.To(al int. Total .
O700AM| 132 12 o0 0 22| 0 0 0 0 of 0 2 15 0 2] 3% 0 8 0 84| 88
O7TA5AM| 5 141 0 0 193 0 0 0 0 ol 0 2 12 0 9| % 0 70 0 8| 338
07:30AM| 47 3 0 0o 18| 0 0 0 0 ol o0 s 2 0 740 58 0 74 0 133 387
___Or45AM| 65 123 0 0 _188; 0 0 0 90 0] 064 17 0 81) 63 0 95 0 88| 427
Tolal} 296 467 0 o0 78| o0 0 0 0 ol "o w2 e4 0 236 193 0 208 0  491| 1510
0800AM| 70 1% 0 0 205 0 0 0 0O o] o s 2 0 720 % 0 70 0 f08] 383
0815AM| 78 89 0 0 477} o 0 0 O 0/ 0 5 2% 0 82| 47 0 9% 0 443 402
0830AM| 111 183 0 0 24f 0O 0 0 O 0f o0 & 20 0 07| 51 0 18 0 159 510
0845AM| 97 160 0 0 957 O 0 0 0O 0| 0 60 24 0 84] 53 0 84 0 143] 484
Tolal| 356 527 0 0 83| 0 0 0 0 0, 0 25 8 0 34| 193 0 35 0 551 1719
rkrk BREAK ke
0400PM| 93 145 0 0 288 0 0 0 0 o] o0 1% s 0 180] 45 0 10 0 146|574
O445PM{ 83 24 0 0 2204f O 0 0 0 ol o 150 45 o 165! 62 0 98 0  461{ 560
0430PM| 9 94 0 o 18| o0 0 0 0 o o 13 718 0 20| 4 0 9% 0 143 561
O445PM) 72109 0 0 18 00 0 __0 0} 0 150 54 0 204| 8 0 123 0 82| 567
Tolal| 343 469 0 ¢ 82/ o 0o 0 0 of 0 58 220 0 88| 200 0 422 0  632] 262
0500PM] 97 13 o 0 22! 0 0 o0 o o] o 19 7 0 25| 5 0 138 0 193] 680
0515PM| 8 125 0 6 24/ 0 0 0 O ol 0 1% 72 0 28] 5 0 15 0 189 6
05:30PM| 9 128 0 0 25, 0 0 0 O 0 0 1713 56 0 220 46 0 2 0 188 642
0545PM | 62 122 0 0 184} O 0 0 _ 0 0] 0 1% 43 0 180 5 o0 1o 0 162} 5%
Tolal| 345 510 0 0 &5 o 0 0 0 of o 65 247 0 82| 271 0 505 0  712] 2459
GrandTolal | 1340 1963 0 0 333} o 0 0 0 ol 0 1862 620 0 2290 83 0 1583 0  2386| 8010
Apprch% | 402 508 0 0 o0 0 0 0 725 25 0 337 0 663 0
Totel% | 167 249 0 6 46| 0 0 0 0 0, 0 27 79 0 _286| 10__ 0 198 0 298
PassCars| 1322 1930 0 0 3252 0 0 0 0 0| 0 1632 608 0 2240 783 0 1551 0 2334 7826
%PassCars| 687 968 O 0 976y o0 0 O 0 0} 0 982 867 0 978} 975 0 98 O  978| O17
SingleUnlts| 15 60 0 0 B0 0 0 0 of 0 2 18 0 70713 0 % 0 30| 161
% Single Unlts | 1.1 30 0 _ 23/ 0 9 0 0 0 0 17 29 0 24] 16 _ 0 16 0 16 2
HeawTcks| 3 3 0 0 6] 0 0 0 o0 ol o 1 3 o &7 T8 80 13 23
%HeayTucks | 02 02 0 0 _ 02{ 0 6 0 © 0] 0 o1 05 0 02/ 08 0 04 0 05{ 03
Ped] 0 0 0 0 of 0 8 0 0 0of 0 ¢ o0 o of 0 0 0 ¢ 0 0
%Ped{ O 0 0 0 of 0 o0 0 0 of o 0 o o0 of 0 o o0 o0 0 0

Comments: 4 hour video traffic study conducted during typical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours,
while school was In session. Signalized skewed intersection no ped. signals. EB has dual left turn lanes. Video SCU camera was located within SW
intersection quadrant, .
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Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Twp. Traffic Study File Name : TMC_1 US23&SpencerW_3-22-1(
Type: 4 Hr. Video Turning Movement Count Site Code : TMC_1
Weather: Pt. Sunny, Dry Temp 40's Start Date : 3/22/2016
Count By: Miovision Video VCU 1US PageNo :3
0ld US-23 Hwy. ; 0ld US-23 Hwy. West Spencer Road
Southbound Westbound Northbound Eastbound
StatTime | Rat] Thru! Left! App.Toldl . Rol]  Thu| _ Left] App.Total| Rat] Thu| Lefi | App.Tolal| Rat] Thru| _ Left| App.Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1 ‘
Peak Hour for Enlire Interseclion Begins al 08:00 AM
08:00 AM 70 135 0 205 0 0 0 0 0 52 20 72 36 0 70 106 383
08:15 AM 78 99 0 177 0 0 0 0 0 57 25 82 47 0 96 143 402
08:30 AM M 133 0 244 0 0 0 0 0 87 20 107 51 0 108 159 510
08:45 AM 97 160 0 257 ¢ 0 0 0 0 0 60 24 84 69 0 84 143 484
Tolal Volume 356 521 0 883 0 0 0 0 0 256 89 345 193 0 358 551 1779
% App. Tolal 403 59.7 0 0 0 0 0 742 258 35 0 65
PHF! 802 _ 823 000 859, 000 _ .000 000 £o0 1000 736 890 806| 818 000 829 8661 812
Pass Cars 347 494 0 841 | 0 0 0 0 0 246 84 330 186 0 339 525 1696
% Pass Cars 97.5 9.7 0 95.2 ! 0 0 0 0 0 9.1 944 95.7 96.4 0 94.7 95.3 953
Single Unils 8 33 0 41 0 0 0 0 0 10 4 14 3 0 14 17 72
% Single Unils 22 63 0 4.6 0 0 0 0 0 39 45 41 16 0 39 31 4.0
Heavy Trucks 1 0 0 1. 0 0 0 0 0 0 1 1 4 0 5 9 "
% Heavy Trucks 03 0 0 0.1 0 0 0 0 0 0 14 03 21 0 14 1.6 0.6
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Old US-23 Hv

Old US-23 Hwy.
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Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Twp. Traffic Study File Name : TMC_1 US23&SpencerW_3-22-16
Type: 4 Hr. Video Turning Movement Count Site Code : TMC_1
Weather: Pt. Sunny, Dry Temp 40's Start Date : 3/22/2016
Count By: Miovision Video VCU 1US PageNo :4
0ld US-23 Hwy. ! 0Old US-23 Hwy. West Spencer Road
Southbound Westbound Northbound Eastbound
SlartTime | __Rgt]| Thru| Leit| App.Toll  Rat] Thiu| lefi| App.Tolal | Rat] Thru| _Left| App.Tolal| Rat] Thu| Left| App.Total| Int Total’
Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1 g
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 72 109 0 181 0 0 0 0 0 150 54 204 59 0 123 182 567
05:00 PM 97 13 0 232 0 0 0 0 0 119 76 255 55 0 138 193 660
05:15 PM 89 125 0 214 0 0 0 0 0 15 72 228 54 0 115 169 611
05:30 PM 97 128 0 225 0 0 0 0 0 1713 56 229 46 0. 142 188 642
Tolal Volume | 355 497 0 852 | 0 0 0 0 0 658 258 9i6| 214 0 518 732 2500
%App.Tolal | 417 583 0 ; 0 0 0 0 718 282 292 0 708
PHF| 915 920 000 9181 000 000 000 000 000 919 849 898 907 000 912 948 919
PassCars| 353 496 0 849 0 0 0 0 0 656 255 9| 212 0 517 729 2489
%PassCars | 994 998 0 996 0 0 0 0 0 997 98 995 994 0 998 996 996
Single Units 2 1 0 3 0 0 0 0 0 2 3 5 2 0 1 3 11
%SingleUnits | 06 02 0 04 0 0 0 0 0 03 12 05| 09 0 02 04 04
Heavy Trucks 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 0 0 0
% Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Spencer Road

Old US-23 Hwi
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File Name : TMC_2 US23&GrandRiver_3-22-16

Site Code : TMC_2
Start Date : 3/22/2016

Project: Brighton Twp. Traffic Study
Type: 4 Hr. Video Turning Movement Count
Weather: Pt, Sunny, Dry Temp 40's

Count By: Miovisfon Video VCU 5RA&4G2 PageNo :1
Groups Printed- Pass Cars - Single Unils - Heavy Trucks
Old US-23 Hwy. Grand River Road Old US-23 Hwy. Grand River Road
Southbound Westbound Northbound Eastbound
StartTime | Rgt| Thru[ Left| Peds | mptonr| Rot] Thru| Left| Peds| amos| Rgt| Thru| Left| Peds | apptow | Rgl| Thiu] Left | Peds | Aep.Totl | Ink Tolal
07,00 AM 11 96 59 0 166 18 48 28 0 94 43 14 13 0 70 23 105 10 0 144 474
07:15 AM 17 93 71 0 181 10 41 52 0 103 46 26 15 0 87 24 121 8 0 1863 524
07:30 AM 14 76 76 0 166 28 30 41 0 99 66 49 21 0 136 21 124 8 0 153 564
B 07:45 AM 39 73 73 0 185 18 62 30 0 110 85 52 32 0 169 3B 123 15 0 73| 837
Total 81 338 278 0 698 74 181 151 0 4061 240 141 81 0 462 | 109 473 41 i 623 2189
08:00 AM 32 T 48 0 157 23 50 27 0 100 46 34 32 0 112 19 108 12 0 139 508
08:15 AM 34 66 49 0 149 24 53 25 0 102 57 44 24 0 125 27 97 16 0 140 516
08:30 AM 38 64 55 0 155 32 83 27 0 122 30 62 21 0 103 16 100 21 0 137 617
08:45 AM 49 89 57 0 195 23 64 30 0 117 56 35 45 0 136 23 108 12 0 149 597
Total ] 151 296 209 0 656 102 230 109 4 4411 189 165 122 0 476 91 413 61 0 565 2138
ER3T] BREAK £2ed
04:00 PM 46 87 44 0 177 46 99 78 0 223 47 95 49 0 191 63 117 54 0 224 815
04:15 PM 49 72 54 0 175 63 121 72 0 258 63 73 59 0 195 46 136 64 0 246 872
04;30 PM 32 71 68 0 161 86 114 79 i 279 70 78 59 0 207 51 104 66 ] 221 868
04:45 PM 50 67 46 0 163 57 143 77 0 277 50 97 53 0 200 50 106 65 9 221 861
Tolal | 177 297 202 0 676 | 252 477 306 0 10357 230 343 220 0 793 200 463 249 0 912 3416
05:00 PM 36 82 43 0 161] 101 149 80 0 330 60 7 64 0 201 62 142 76 0 280 972
05:15 PM 55 69 61 0 185 7 128 84 0 283 63 104 66 0 233 45 113 51 0 209 910
05:30 PM 34 76 47 0 157 67 135 81 0 283 46 89 65 0 200 49 123 78 0 250 890
05:45 PM 39 101 64 0 194 47 103 54 0 204 47 2 33 0 152 50 80 52 0 182 732
Total | 164 328 205 0 697{ 286 515 289 0 1100 216 342 228 0 786} 206 458 257 0 921 3504
Grand Total | 573 1259 895 0 2727 714 1403 865 0 29821 875 991 651 0 25171 606 1807 608 0 3021 1 11247
Apprch % 21 462 328 0 239 47 29 0 348 394 259 0 204 598 2041 0
Total % 51 112 8 0 242 63 1256 77 0 25| 78 88 58 0 224] 54 164 54 0 26.9
PassCars | 541 1234 874 0 2649 | 699 1372 856 0 2927 863 977 631 0 2471 592 1776 597 0 2965 | 11012
%PassCars | 944 98 977 0 974|979 978 99 0 _ 982 986 986 969 _ O 982 977 983 982 0 _ 81| 979
Single Units 29 22 18 0 69 14 22 6 0 42 7 12 14 0 33 10 24 8 0 42 186
% Single Unils 5.1 1.7 2 0 25 2 18 9.7 0 14 08 1.2 22 1] 1.3 1.7 1.3 13 0 14 1.7
Heavy Trucks 3 3 3 0 9 1 9 3 0 13 5 2 8 0 13 4 7 3 0 14 48
% Heavy Trucks 0.5 0.2 0.3 0 03 0.1 08 0.3 0 0.4 06 0.2 0.9 0 05 07 04 05 0 05 04

Comments: 4 hour video traffic study conducted during typical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours,
while school was in session. Signalized, intersection no ped. signals. Video SCU cameras were located within NW & SE Intersection quadrants.
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Traffic Data Collection (TDC) e

tdccounts.com il Dt Colecion

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Twp. Traffic Study File Name : TMC_2 US23&GrandRiver_3-22-16
- Type: 4 Hr. Video Turning Movement Count Site Code : TMC_2 A
Weather: Pt. Sunny, Dry Temp 40's Start Date : 3/22/2016
Count By: Miovision Video VCU 5RA&4G2 PageNo :3
0ld US-23 Hwy. Grand River Road Old US-23 Hwy. Grand River Road
Southbound Westbound Northbound Eastbound e
Start Time _Left{ App.Tolal _ Rgt] _Thru Lefl| App.Tolal | Rgt] Thiu| _Left| App. Tolal Rgt| Thru Left | App. Total | _Int, Tolal |

Peak Hour Analysis From 07:00 AM lo 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 17 93 7 181 10 4 52 103 46 26 15 87 24 121 8 163 524
07:30 AM 14 76 76 166 28 30 44 9 66 49 21 136 21 124 8 163 554
07:45 AM 39 3 73 185 | 18 62 30 110 85 62 32 169 35 123 15 173 637
08:00 AM 32 n 48 157 ¢ 23 50 21 100 46 34 32 112 19 108 12 139 508
Total Volume 102 319 268 689 | 79 183 150 412 243 161 100 504 99 476 43 618 2223
% App. Total 148 463 389 L 192 444 364 482 319 198 16 1 17
PHF) 654 _ 858 _ .882 931, 705 738 .72 936 715 774 781 J46| 707 960 .17 893 872

Pass Cars 100 307 262 669 | 3 173 148 394 237 158 96 491 93 468 40 601 2155
% Pass Cars 980 %2 978 974t 924 945 987 956 975 9841 96.0 974| 939 983 930 97.2 96.9

Single Units 2 1 5 18 5 9 1 15 3 3 3 9 4 7 3 14 56

% Single Unils 20 34 19 26 63 49 0.7 36 1.2 19 30 18 40 15 70 23 2.5
Heavy Trucks 0 1 1 2. 1 1 1 3 3 0 1 4 2 1 0 3 12
% Heavy Trucks 0 0.3 04 03" 13 0.5 07 0.7 12 0 1.0 0.8 20 0.2 0 0.5 05

< 100




Project: Brighton Twp. Traffic Study

Type: 4 Hr. Video Turning Movement Count
Weather: Pt. Sunny, Dry Temp 40's

Traffic Data Collection (TDC)
tdccounts.com

Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Tralfic Da

e,

File Name : TMC_2 US23&GrandRiver_3-22-16
Site Code : TMC 2

Start Date : 3/22/2016

Count By: Miovision Video VCU 5RA&4G2 PageNo :4
[ 0Old US-23 Hwy. l Grand River Road Old US-23 Hwy. Grand River Road
| Southbound : Westbound Northbound Eastbound
( SlatTime | Rgt] Thru| Left] App.Tolal | Rol| Thu| Left | App.Total| Rat| Thru|  Left] App.Tolal| Rgt| Thru| _ Lelt | App.Tolal | Int. Tolal |
Peak Hour Analysis From 12:45 PM lo 05:45 PM - Peak 1 of 1
Peak Hour for Enlire Intersection Begins at 04:45 PM
04:45 PM 50 67 46 163 57 143 7 217 50 97 53 200 50 106 65 221 861
05:00 PM 36 82 43 161 101 149 80 330 60 77 64 201 62 142 76 280 972
05:15 PM 55 69 61 185 Il 128 84 283 63 104 66 233 45 113 51 209 910
05:30 PM 34 16 47 167 67 135 81 283 46 89 65 200 49 123 78 250 890
Tolal Volume 175 294 197 666 296 555 322 1173 219 367 248 834 206 484 270 960 3633
% App. Tolal 26.3 441 29.6 25.2 47.3 21.5 26.3 44 29.7 215 504 2841
PHF 195 .896 807 900 733 931 958 889 .869 .882 939 .895 .831 852 .865 .857 934
Pass Cars 174 294 194 662 294 547 321 1162 218 366 244 828 205 481 269 955 3607
% Pass Cars 99.4 100 98.5 994 993 98.6 99.7 99.1 99.5 99.7 984 99.3 99.5 994 99.6 99.5 99.3
Single Units 1 0 3 4 2 4 1 7 0 1 2 3 1 3 1 5 19
% Single Units 0.6 0 1.5 06, 0.7 0.7 03 0.6 0 0.3 08 04 05 0.6 04 0.5 0.5
Heavy Trucks 0 0 0 0, 0 4 0 4 1 0 2 3 0 0 0 0 7
% Heavy Trucks 0 0 0 0 0 0.7 0 03 05 0 08 04 0 0 0 0 0.2
Old US-23 H

296




Traffic Data Collection (TDC)
tdeccounts.com
hone: -54
Traffic Study Performed For: ‘
Fleis & VandenBrink '

File Name : TMC_3 GrandRiveré&PleasantValley_3-22-16.
Site Code : TMC_3
Start Date : 3/22/2016

e

Trif Data Colcte’

Project: Brighton Twp. Traffic Study
Type: 4 Hr, Video Turning Movement Count

Weather: Pt. Sunny, Dry Temp 40's
Count By: Miovision Video VCU 4PU

PageNo :1

Groups Printed- Pass Cars - Single Unifs - Heavy Trucks - Ped
Pleasant Valley Road Grand River Road Bar None Restaurant Grand River Road
Southbound Wesibound Northhound Eastbound
Start Time | Rot | Thu | Leﬂ_ Peds | aw.Toist | Rgl] Thu| Left | Peds | aw.mn | Ryl | Th ] Left ] Pods | ap.Toi | Rgt] Thiu | Left | Peds | app. 7ol | Il Total .
07:00 AM 48 0 9 i &7 3 24 0 0 27 0 0 0 0 0 0 97 62 0 159 243
07:15 AM 50 0 10 0 60 3 17 0 0 20 0 0 0 0 0 0 144 85 0 228 308
07:30 AM 45 0 13 0 58 3 31 0 0 34 0 0 0 0 0 0 128 76 0 204 296
07:45 AM 57 0 8 0 65 2 32 0 0 34 0 0 0 0 0 1 119 78 0 198 297
Total | 200 0 40 0 240 11 104 0 0 115 0 0 0 ¢ 0 1 488 301 0 790 1145
08:00 AM 52 1 12 0 65 1 27 1 0 29 0 0 0 1} 0 0 92 65 0 157 251 -
08:15 AM 43 0 9 0 52 3 35 0 0 38 0 0 0 0 0 0 84 63 0 147 27 .-
08:30 AM 47 0 5 0 52 1 31 2 0 34 0 0 0 0 0 0 50 70 0 120 206 -,
08:45 AM 58 0 9 0 67 0 38 0 0 38 0 0 g 0 0 2 53 75 0 130 235 7,
Total | 200 1 35 0 236 5 13 3 0 139 0 0 0 0 0 2 2719 213 0 654 929
st4s QREAK ter :
04:00 PM 75 2 5 0 82 1 79 2 0 92 | 1 0 2 0 3 3 54 76 0 133 310
04:15 PM 73 1 3 0 77 10 113 2 0 125 ‘ 0 0 0 0 0 4 61 70 0 135 337
04;30 PM 90 2 0 0 92 16 133 2 0 151 0 1 4 0 5 7 /3 90 0 168 4147
04:45 PM 80 3 4 0 87 9 103 3 0 115 1 0 3 0 4 4 44 92 0 140 346
Total | 318 8 12 0 338 46 428 9 0 483 2 1 9 0 12 18 231 328 0 577 1410
05:00 PM 75 4 0 0 79 25 127 8 0 160 1 0 1 0 2 2 79 108 0 189 430
05:15 PM 76 3 2 0 81 7 112 2 0 121 1 0 0 0 1 8 56 93 0 157 360
05:30 PM 83 1 1 0 85 17 118 3 0 138 3 0 5 0 8 2 56 99 0 157 388
05:45 PM 96 2 2 1] 100 8 fil 1 0 80! 2 1 1 0 4 3 52 69 0 124 308
Tolal | 330 10 5 0 345 57 428 14 0 499 1 7 1 7 0 15 15 243 369 0 627 1486
Grand Tolal | 1048 19 92 0 1158 [ 119 1091 26 0 1236 9 2 16 0 27 36 1241 127 0 2548 4970
Appreh % | 904 16 79 0 96 883 21 0 333 74 593 0 14 487 499 0
Tolal% | 214 04 1.9 0 2331 24 2 05 0 248 02 0 03 0 051 07 25 256 0 51.3
Pass Cars | 1030 19 91 0 1140 118 1061 25 0 1204 | 9 2 15 0 26 35 1208 1251 0 2495 4865
%PassCars | 983 100 989 0 984 992 973 962 O _ 974! 100 100 938 0 93| 972 974 984 0 979| 979
Single Units 13 0 1 0 14 1 25 1 0 27 0 0 1 0 1 1 24 14 0 39 81
% Single Unils 1.2 0 14 0 1.2 08 2.3 38 0 22 Q 0 6.2 0 37 28 19 1.1 0 1.5 16
Heavy Trucks 5 0 0 0 5 0 5 0 0 5 0 0 0 0 0 0 8 6 0 14 24
% Heavy Trucks 05 0 0 0 04 0 0.5 0 0 0.4 0 0 0 0 0 0 0.8 05 0 05 05
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ]
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: 4 hour video traffic study conducted during typical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours,
while school was In session. Non-signalized, intersection. Video SCU camera was located within SE intersection quadrant.
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Project: Brigh

ton Twp. Traffic Study

Type: 4 Hr. Video Turning Movement Count
Weather: Pt. Sunny, Dry Temp 40's

Traffic Data Collection (TDC)

tdecounts.com
Phone: (586) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Traffi: Data Codectis

|

File Name : TMC_3 GrandRiver&PleasantValley_3-22-16
Site Code : TMC_3 '
Start Date : 3/22/2016

Count By: Miovision Video VCU 4PU PageNo :3
Pleasant Valley Road Grand River Road Bar None Restaurant Grand River Road
Southbound Westbound _ Northbound Eastbound N
StatTime | Rot] Thu| _Left[ App.Tol  Rgt[ Thul _Left! App.Total [  Rol[_ Thu[ _Left] App.Total] _Rot[  Thu[ _ Left] App.Totel | ot Total ]
Peak Hour Analysls From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Interseclion Begins at 07:15 AM
07:15 AM 50 0 10 60 3 17 0 20 0 0 0 0 0 144 85 229 309
07:30 AM 45 0 13 58 3 3 0 34 0 0 0 0 0 128 76 204 296
07:45 AM 57 0 8 65 2 32 0 34 0 0 0 0 1 119 78 198 297
08:00 AM 52 1 12 65 1 27 1 29 0 0 0 0 1] 92 65 157 251
Tolal Volume 204 1 43 248 9 107 1 17 0 0 0 0 1 483 304 788 1163
% App. Tolal 82.3 04 173 i 1.7 9156 0.9 0 0 0 0.1 61.3 386
S PHE! 895 250 821 954 750 836 250 860 .000  .000 .00 Q00 f 250 839 894 860 933
Pass Cars 197 1 42 240 | 9 100° 0 109 0 0 0 0 1 468 299 768 117
% Pass Cars 96.6 100 97,7 96.8 100 935 0 932 0 0 0 0 100 96.9 98.4 97.5 96.9
Single Units 5 0 1 6 0 6 1 T 0 0 0 0 0 1 5 16 29
% Single Units 25 0 23 24 0 56 100 6.0 0 0 0 0 0 23 1.6 20 25
Heavy Trucks 2 0 0 2 0 1 0 1 0 0 0 0 0 4 0 4 7
% Heavy Trucks 10 0 0 0.8 0 09 0 0.9 0 0 0 0 0 0.8 0 0.5 0.6
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Traffic Data Collection (TDC) ﬁc
tdccounis.com Thlf ita Celeetion

Phone: (686) 786-5407
Traffic Study Performed For:
Fleis & VandenBrink

Project: Brighton Twp. Traffic Study File Name : TMC_3 GrandRiver&PleasantValley_3-22-16
Type: 4 Hr. Video Turning Movement Count Site Code : TMC_3
Weather: PL. Sunny, Dry Temp 40's Start Date : 3/22/2016
Count By: Miovision Video VCU 4PU PageNo :4
! Pleasant Valley Road ! Grand River Road Bar None Restaurant Grand River Road
, | Southbound Westbound Northbound Eastbound
! SlartTime | Rat| Thru| Left] App.Totel - Rgt] Thu| Left| App.Toll | Rgl] Thru| Left| App.Total | Rgt] Thru| _ Left| App.Tolal | Int. Total |
Peak Hour Analysis From 12:45 PM lo 05:45 PM - Peak 1 of 1
‘Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 80 2 0 92 16 133 2 151 0 1 4 5 7 7 90 169 417
04:45 PM 80 3 4 87 9 103 3 115 1 0 3 4 4 4 92 140 346
05:00 PM 75 4 0 79 25 127 8 160 1 0 1 2 2 79 108 189 430
__0515PM 76 3 2 81 7 112 2 121 1 0 0 1 8 56 93 157 360
Tolal Volume | 321 12 6 339 57 4715 15 547 3 1 8 12 207 251 383 655 1563
%App.Tolal | 947 35 18 104 868 27 25 83 667 32 383 585
PHF| 892 750 375 921, 570 _ 893 _ 469 855 750 250 500 600 656 794 887 866 903
PassCars | 318 12 6 336 57 466 15 538 3 1 7 1 20 243 319 642 1527
%PassCars | 994 100 100 9.1 100 9.4 100 94| 100 100 875 o.7| 952 968 990 98,0 983
Single Unils 2 0 0 2 0 8 0 8 0 0 1 1 1 7 3 1 2
%SingleUnils | 0.6 0 0 0.6 0 17 0 15 0 0 125 83| 48 28 08 17 14
Heavy Trucks 1 0 0 1 0 1 0 1 0 0 0 0 0 1 1 2 4
%Heavy Trucks | 0.3 0 0 03 0 02 0 02 0 0 0 0 0 04 03 03 03
Ped 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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3/22/2016 SEMCOG > Data and Maps > Community Profiles

SEMCOG | Southeasi Michioan Council of Goveraments

Search...

YOU ARE VIEWING DATA FOR:

Brighton Township

4363 Buno Rd SEMCOG Census 2010 Population:
Brighton, Ml 48114-9269 MEMBER 17,791
http:/lwww.brightontwp.com/ Area: 34.6 square miles

Population and Households

Link to American Community Survey (ACS) Profiles:| 2010-2014 V_] Social | Demographic
Population and Household Estimates for Southeast Michigan, July 2015

Population Forecast

20,000

Population

15,000 —

10,000 —

6,000 —

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2025 2030 2035 2040

http://semcog.org/Data-and-Maps/Community-Profiles 123



312212016
Population and Households

Population and

Census

Households 2010

Total Population 17,791
Group Quarters Population 11
Household Population 17,680
Housing Units 6,765

s (O i

S:il:z;ehold (Occupied 6.415
Residential Vacancy Rate 5.2%
Average Household Size 2,76

SEMCOG > Data and Maps > Community Profiles

Change 2000-

Pct Change 2000-

2010 2010
118 0.7%
54 94.7%
64 04%
588 9.5%
465 7.8%
1.5% -
-0.20 -

Source: U.S. Census Bureau and SEMCOG 2040 Forecast produced in 2012,

Components of Population Change

Components of Population
Change

Natural Increase (Births -
Deaths)

Births
Deaths

Net Migration (Movement In -
Movement Out)

Population Change (Natural
Increase + Net Migration)

p:/lsemcog.org/Data-and-Maps/Community-Profiles

2000-
2005
Avg.

136

212
76

-43

93

2006-
2010
Avg.

54

143
89

-123

SEMCOG Jul
2015

17,888
111
17,777
7,001

6,697

4.3%
2,65

SEMCOG
2040
21,498
136

21,362

7,937

2,69

Source: Michigan Department of Community Health Vital
Statistics U.S. Census Bureau, and SEMCOG.
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Level of Service Criteria for Stop Sign Controlled Intersections

The level of service criteria are given in Table 17-2. As used here, control delay is defined as the total
elapsed time from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line;
this time includes the time required for the vehicle to travel from the last-in-queue position to the
first-in-queue position, including deceleration of vehicles from free-flow speed {o the speed of vehicles in
queue,

The average total delay for any particular minor movement is a function of the service rate or capacity of the
approach and the degree of saturation. . . .

Exhibit 17-2. Level of Setrvice Criteria for TWSC Intersections
LEVEL OF SERVICE

AVERAGE CONTROL DELAY
(secl/veh)

A <10

>10and <15

>15and £ 25

>25and <35

> 35 and < 50

MmOl O} m@m

>50

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A. Follow-up times of less
than 5 sec have been measured when there is no conflicting traffic for a minor street movement, so control
delays of less than 10 sec/veh are appropriate for low flow conditions. To remain consistent with the AWSC
intersection analysis procedure described later in this chapter, a total delay of 50 sec/veh is assumed as the
break point between LOS E and F,

The proposed level of service criteria for TWSC intersections are somewhat different from the ctiteria used
in Chapter 16 for signalized intersections. The primary reason for this difference is that drivers expect
different levels of performance from different kinds of transportation facilities. The expectation is that a
signalized intersection is designed to carry higher traffic volumes than an unsignalized intersection.
Additionally, several driver behavior considerations combine to make delays at signalized intersections less
onerous than at unsignalized intersections, For example, drivers at signalized intersections are able to
relax during the red interval, where drivers on the minor approaches to unsignalized intersections must
remain attentive to the task of identifying acceptable gaps and vehicle conflicts. Also, there is often much
more variability in the amount of delay experienced by individual drivers at unsignalized than signalized
intersections. For these reasons, it is considered that the total delay threshold for any given level of service
is less for an unsignalized intersection than for a signalized intersection. . . .

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely
through a major street traffic stream. This level of service is generally evident from extremely long total
delays experienced by side street traffic and by queueing on the minor approaches. The method, however,
is based on a constant critical gap size - that is, the critical gap remains constant, no matter how long the
side street motorist waits. LOS F may also appear in the form of side street vehicles’ selecting
smaller-than-usual gaps. In such cases, safety may be a problem and some distuption to the major traffic
stream may result. It is important to note that LOS F may not always result in long queues but may result in

. adjustments to normal gap acceptance behavior. The latter is more difficult to observe on the field than
queueing, which is more obvious.

Source: Highway Capacity Manual, 2010. Transportation Research Board, National Research Council




Level of Service for Signalized Intersections

Level of service for signalized intersections is defined in terms of delay, which is a measure of driver discomfort and
frustration, fuel consumption, and lost travel time. Specifically, level-of-service (LOS) criteria are stated in terms of
the average stopped delay per vehicle for a 16-min analysis period. The criteria are given in Exhibit 16-2. Delay may
be measured in the field or estimated using procedures presented later in this chapter. Delay is a complex measure
and is dependent on a number of varlables, including the quality of progression, the cycle length, the green ratio, and
the v/c ratio for the lane group in question.

LOS A describes operations with very low delay, up to 10 sec per vehicle. This level of service occurs when
progression is extremely favorable and most vehicles arrive during the green phase. Most vehicles do not stop at all,
Shart cycle lengths may also contribute to low delay.

LOS B describes operations with delay greater than 10 and up to 20 sec per vehicle. This level generally occurs with
good progression, short cycle lengths, or both. More vehicles stop than with LOS A, causing higher levels of average
delay.

Exhibit 16-2, Level-of-Service Criteria for Signalized Intersections

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC)
A <10.0
B >10.0 and <20.0
c >20.0and < 35.0
D > 35.0 and < 55.0 i
E > 556.0 and < 80.0 i
F >80.0

LOS C describes operations with delay greater than 20 and up to 35 sec per vehicle. These higher delays may result
from falr progression, longer cycle lengths, or both. Individual cycle failures may begin to appear at this level. The
number of vehicles stopping is significant at this level, though many still pass through the intersection without
stopping.

LOS D describes operations with delay greater than 35 and up to 55 sec per vehicle. At level D, the influence of
congestion becomes more noticeable. Longer delays may result from some combination of unfavorable progression,
long cycle lengths, or high v/c ratios. Many vehicles stop, and the proportion of vehicles not stopping declines.
Individual cycle failures are noticeable.

LOS E describes operations with delay greater than 55 and up to 80 sec per vehicle. This level is considered by
many agencies to be the limit of acceptable delay. These high delay values generally indicate poor progression, long
cycle lengths, and high v/c ratios. Individual cycle failures are frequent occurrences.

LOS F describes operations with delay in excess of 80 sec per vehicle. This level, considered to be unacceptable to
most drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the intersection.
It may also occur at high v/c ratios below 1.0 with many individual cycle fallures. Poor progression and long cycle
lengths may aiso be major contributing causes to such delay levels.

Source: Highway Capacity Manual, 2010. Transportation Research Board, National Research Council




HCM 2010 Signalized Intersection Summary , Existing Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue AM Peak Hour

FON v Nt

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

Lane Configurations LI L % % I % $

Traffic Volume {veh/h) 43 476 99 150 183 79 100 161 243 268 319 102
Future Volume (veh/h) 43 476 99 150 188 79 100 161 243 268 319 102
Number 1 6 16 5 2 12 3 8 18 7 4 14
fnitial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 1.00  1.00 1.00  1.00 © 100 100 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/hiin 1942 1942 2000 1923 1923 2000 1942 1942 1942 1942 1942 1942
Adj Flow Rate, vehih 4 B3 111 160 195 84 133 215 324 288 343 110
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 089 083 089 094 094 094 075 075 075 093 093 0093
Percent Heavy Veh, % 3 3 3 4 4 4 3 3 3 3 3 3
Cap, vehth 474 692 143 253 380 162 266 310 511 404 418 483
Arrive On Green 045 023 023 008 045 045 008 016 016 043 022 022
Sat Flow, veh/h 1849 3046 629 1832 2519 1047 1849 1942 1650 1849 1942 1650
Grp Volums(v), veh/h 48 323 323 160 139 140 133 216 324 288 343 110
Grp Sat Flow(s),veh/h/in 1849 1845 1831 1832 1827 1738 1849 1942 1650 1840 1942 1650
Q Serve(g_s), s 00 106 107 14 4.5 4.8 04 6.8 1.2 3.8 109 0.0
Cycle Q Clear{g_c), s 00 106 107 14 45 48 04 6.8 1.2 38 109 0.0
Prop In Lane 1.00 034 100 060 1.00 100 1.00 1.00
Lane Grp Cap(c), vehh 474 419 416 253 283 269 255 310 511 404 418 483
VIC Ratio(X) 010 077 078 063 049 052 052 069 063 071 082 023
Avail Cap{c_a), veh/h 541 543 539 452 538 512 b4l 642 707 589 542 588
HCM Platoon Ratio 100 100 100 100 100 100 100 100 {00 100 100 1.00
Upstream Filter(l) 100 100 100 100 400 100 100 100 100 100 100  1.00
Uniform Delay (d), siveh 204 234 234 216 250 251 215 2656 191 246 241 1713
incr Delay (d2), sfveh 0.1 5.0 5.3 2.8 1.3 15 1.7 2.8 1.3 2.3 17 0.2
initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.7 6.0 6.0 28 24 24 23 38 5.0 5.0 6.7 1.5
LnGrp Delay(d),slveh 202 284 287 302 263 266 291 284 205 269 318 175
LnGrp LOS C C C C C C C C C C C B
Approach Vol, veh/h 694 439 672 741
Approach Delay, siveh 28,0 278 24,7 27.8
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs i 2 3 4 5 6 7 8

Phs Duration (G+Y+Rg), 5 162 165 115 204 116 212 151 168
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *65
Max Green Sefting (Gmax),s *12  *19  *15 *18 *12 *19 *15 *18
Max Q Clear Time (g_c+l1),s 2.0 6.8 24 129 34 127 58 8.8

Green Ext Time (p_c), s 04 1.1 1.0 1.0 0.3 2.0 0.9 1.6

Intersection Summary

HCM 2010 Ctrl Delay 27.0

HCM 2010 LOS C

Notes

Brighton Multi-Family Residential T1S Synchro 9 Report

Fleis & VandenBrink Engineering 3/3112016



HCM 2010 Signalized Intersection Summary

2: Old US-23 & Spencer Road West

Existing Conditions
AM Peak Hour

Ay bt

Movement EBL

EBR

NBL NBT

SBT

SBR

Lane Configurations %%
Traffic Volume (veh/h) 358
Future Volume (veh/h) 358
Number 7
initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT)  1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/in 1886
Adj Flow Rate, vehlh 411
Adj No. of Lanes 2
Peak Hour Factor 0.87
Percent Heavy Veh, % 5
Cap, veh/h 640
Arrive On Green 0.18
Sat Flow, veh/h 3484

r
193

193
14

0
1.00
1.00
1886
222
1
0.87
5
741
0.20
1603

5 M
89 256

89 256
5 2
0 0
1,00
100 1.00
1942 1942
110 316
1 2
0.81 0.81
4 4
693 2634
026 0.71
1850 3788

00
527

527
6
0

1,00
1886
613

0.86
1438

0.40
3677

rl'
356

356
16

0
1.00
1.00
1886
414
1
0.86
5
913
0.39
1603

Grp Volume(v), veh/h 411
Grp Sat Flow(s),veh/h/in1742
Q Serve(g_s), s 8.7
Cycle Q@ Clear{g_c),s 8.7
Prop In Lane 1.00
Lane Grp Cap(c), vehth 640
VIC Ratio(X) 0.64
Avail Cap(c_a), veh/h 1076
HCM Platoon Rafio  1.00
Upstream Filter(i) 1.00
Uniform Delay (d), s/veh 30.2
Incr Delay (d2), siveh 1.1
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ird.3
LnGrp Delay(d),siveh  31.3
LnGrp LOS C

222
1603
0.0
0.0
1.00
741
0.30
942
1.00
1.00
13.4
0.2
0.0
4.9
13.6
B

110 316
1850 1845
00 21
00 21

1.00
693 2634
0.16 0.12
693 2634
100 1.00
1,00 1.00
138 36
02 041
0.0 00
16 1.1
140 37
B A

613
1791
9.9
9.9

1438
043
1438
1.00
1.00
17.3
0.9
0.0
5.0
18.2
B

414
1603
12.0
12.0
1.00
913
045
913
1.00
1.00
10.0
1.6
0.0
7.9
1.6
B

Approach Vol, veh/h 633
Approach Delay, s/veh 25.1
Approach LOS C

Timer 1

2

426
6.3
A

3 4

1027
16.6
B

Assigned Phs

Phs Duration (G+Y+Rc), s
Change Period {(Y+Rc), s
Max Green Selting (Gmax), s
Max Q Clear Time (g_c*l1), s
Green Ext Time (p_c), s

Intersection Summary

2
61.0
7.2
43.8
441
25

4
19.0
6.4
226
10.7
1.9

25.0
7.2
78
20
1.2

36.0
7.2
28.8
14.0
4.7

HCM 2010 Ctrl Delay
HCM 2010 LOS

16.6

Brighton Multi-Family Residential TIS
Fleis & VandenBrink Engineering

Synchro 9 Report
3/31/2016




HCM 2010 TWSC Existing Conditions

3: Bar None Drive/Pleasant Valley Road & Grand River Avenue AM Peak Hour
Intersection
Int Delay, s/veh 6.5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vo, veh/h 304 483 1 1107 9 0 0 0 43 1 204
Future Vo, vehth 304 483 1 1107 9 0 0 0 43 1 204
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 300 - 375 150 - 250 - - - - - 250
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 86 8 86 92 92 92 9%5 95 95
Heavy Vehicles, % 3 3 7 7 7 2 2 2 3 3 3
Mvmt Flow 353 662 1 1 124 10 0 0 0 45 1 215
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 124 0 0 562 0 0 1396 1396 562 1396 1396 124
Stage 1 - - - - 1269 1269 - 127 127 -
Stage 2 - - - - - - 121 127 - 1269 1269 -
Critical Hdwy 413 - - 417 - - 712 652 622 713 653 623
Critical Hdwy Stg 1 - - - - - - 612 552 - 6.13 553 -
Critical Hdwy Stg 2 - - - - - - 6.12 552 - 6.13 553 -
Follow-up Hdwy 2.227 - - 2.263 - - 3.518 4.018 3.318 3.527 4.027 3.327
Pot Cap-1 Maneuver 1457 - 985 - - 19 141 526 118 140 924
Stage 1 - - - - - - 206 239 - 874 789 -
Stage 2 - - - - - - 877 791 - 206 238 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1457 - - 985 - - 74 107 526 9% 106 924
Mov Cap-2 Maneuver - - - - - - 74 107 - 96 106 -
Stage 1 C. - - - - - 166 181 - 662 788 -
Stage 2 - - - - - - 672 790 - 166 180 -
Approach EB WB NB SB
HCM Control Delay, s 32 0.1 0 213
HCMLOS A C

Minor Lane/Major Mvmt NBLni EBL EBT EBR WBL WBT WBRSBLn1SBLn2

Capacity {vehth) - 1457 - - 985 - - 9% 94
HCM Lane V/C Ratio - 0.243 - - 0.001 - - 0482 0.232
HCM Control Delay (s) 0 83 - - 87 - - 734 104
HCM Lane LOS A A - - A - - F B
HCM 95th %lile Q(veh) - 1 - - 0 - - 21 09
Brighton Multi-Family Residential TIS Synchro 9 Report

Fleis & VandenBrink Engineering 3/31/2016



HCM 2010 Signalized Intersection Summary Existing Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour

A oy ¢ AN b AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4h L S % 4 i % 4 if
Traffic Volume {veh/h) 270 484 206 322 555 296 248 367 219 197 294 175
Future Volume {veh/h) 2710 484 206 322 555 296 248 367 219 197 294 175
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 100 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 400 100 100
Adj Sat Flow, veh/h/in 1980 1980 2000 1980 1980 2000 1980 1980 1980 1980 1980 1980
Adj Flow Rate, veh/h 314 563 240 362 624 333 276 408 243 219 327 14
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 086 086 08 08 089 089 09 09 090 09 090 0.0
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, vehth 352 649 276 438 671 358 353 460 646 251 383 633
Arrive On Green 015 026 025 048 028 028 044 023 023 040 049 019
Sat Flow, veh/h 1886 2574 1095 1886 2372 1266 1886 1980 1683 1886 1980 1683
Grp Volume(v), veh/h 314 411 392 362 495 462 276 408 243 219 327 194
Grp Sat Flow(s),veh/h/in 1886 1881 1787 1886 1881 1757 1886 1980 1683 1886 1980 1683
Q Serve{g_s), s 142 232 232 147 283 283 9.8 221 0.0 88 117 0.0
Cycle Q Clear(g_oc), s 142 232 232 147 283 283 98 221 0.0 88 177 0.0
Prop In Lane 1,00 061 1.00 072 1,00 1,00  1.00 1.00
Lane Grp Cap(c), veh/h 352 474 450 438 532 497 353 460 646 261 383 633
VIC Ratio(X) 089 087 087 08 093 -093 078 083 038 087 08 031
Avail Cap(c_a), veh/h 406 544 517 438 544 508 353 537 712 269 537 764
HCM Platoon Ratio 100 100 100 100 100 400 100 100 100 100 100 100
Upstream Filter(l) 100 100 400 100 100 400 100 100 100 100 100 100
Uniform Delay (d), siveh 444 396 397 409 386 386 436 411 245 476 431 243
Incr Delay (d2), siveh 196 126 135 123 226 237 107 149 04 245 9.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 12 137 131 120 180 170 81 139 54 83 106 4.2
LnGrp Delay(d),s/veh 640 523 531 532 612 623 543 560 249 722 524 246
LnGrp LOS E D D D E E D E C E D C
Approach Vo, veh/h 117 1319 927 740
Approach Delay, s/veh 55.9 59.4 474 51.0
Approach LOS E E D D

Timer - 1 2 3 4 5 6 7 8

Assighed Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 233 378 2.7 219 267 344 174 322
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *6.5
Max Green Setting (Gmax),s *20 *32  *12  *30 *20 *32 *12 *30
Max Q Clear Time (g_c*l1),s 162 303 118 197 167 252 108 24.1

Green Ext Time (p_c), s 0.6 1.0 0.0 1.8 0.8 26 0.1 16

Intersection Summary

HCM 2010 Ctrl Delay 54.2

HCM 2010 LOS D

Notes

Brighton Multi-Farmily Residential TiS Synchro 9 Report

Fleis & VandenBrink Engineering 3/31/20186




HCM 2010 Signalized Intersection Summary

2: Old US-23 & Spencer Road West

Existing Conditions

PM Peak Hour

Ayt

Movement EBL

EBR

NBL

NBT

SBT SBR

Lane Configurations %%
Traffic Volume (veh/h) 518
Future Volume (veh/h) 518
Number 7
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT)  1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln - 1980
Adj Flow Rate, veh/h 545
Adj No. of Lanes 2
Peak Hour Factor 0.95
Percent Heavy Veh,% 0
Cap, veh/h 770
Arrive On Green 0.21
Sat Flow, vehih 3658

i
214

214
14

0
1.00
1.00
1980
225
1
0.95
0
778
0.23
1683

)
258

258
5

0
1.00
1.00
2000
287
1
0.90
1
685
0.24
1905

O
658

658
2
0

1.00
2000
731

0.90
2610

0.69
3900

Mo
497 355

497 355
6 16

0 0
1.00

1.00 1.00
1980 1980
540 386
2 1
092 0.92
0 0
1510 1004
040 0.39
3861 1683

Grp Volume(v), veh/h 545
Grp Sat Flow(s),veh/h/in1829
Q Serve(g_s), s 14
Cycle Q Clear(g_c),s 11.1
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 770
VIC Ratio(X) 0.71
Avail Cap(c_a), veh/h 992
HCM Platoon Ratio  1.00
Upstream Filter(l) 1.00
Uniform Delay (d), s/veh29.3
Incr Delay (d2), siveh 1.6
Initial Q Delay(d3),sfveh 0.0
%ile BackOfQ(50%),veh/i5.8
LnGrp Delay(d),s/veh  30.9
LnGrp LOS C

225
1683
0.0
0.0
1.00
778
0.29
880
1.00
1.00
13.3
0.2
0.0
5.0
13.5
B

287
1905
0.0
0.0
1.00
685
0.42
685
1.00
1.00

186

0.6
0.0
5.0
19.2
B

731
1900
6.0
6.0

2610
0.28
2610
1.00
1.00
49
0.3
0.0
3.1
5.1

540 386
1881 1683
80 96
80 96
1.00

1510 1004
036 0.38
1510 1004
100 1.00
100 1.00
167 84
07 14
00 00
43 14
174 96
B A

Approach Vol, veh/h 770
Approach Delay, siveh 25.8
Approach LOS C

Timer 1

2

1018
9.1

926
141

Assigned Phs

Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s
Max Green Setling (Gmax), s
Max Q Clear Time (g_ctl1), s
Green Ext Time (p_c), s

Intersection Summary

2
58.9
7.2
46.8
8.0
741

214
6.4
19.6
13.1
1.7

229 36.0
72 12
108 2838
20 11.6
39 43

HCM 2010 Ctrl Delay
HCM 2010 LOS

15.6

Brighton Multi-Farmily Residential TIS

Fleis & VandenBrink Engineering

Synchro 9 Report
3/31/2016



HCM 2010 TWSC Existing Conditions

3: Bar None Drive/Pleasant Valley Road & Grand River Avenue PM Peak Hour
Intersection
Int Delay, siveh 15.6
Movement EBL. EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, vehth 383 2561 2 15 475 57 8 1 3 6 12 321
Future Vol, veh/h 383 251 2 15 475 57 8 1 3 6 12 321
Conflicting Peds, #hr 0 0 0 0 0 ] 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Step Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 375 150 - 250 - - - . - 250
Veh in Median Storage, # - 0 - -0 - -0 - -0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 8 87 86 86 86 60 60 60 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2 0 0 0 1 1 1
Mvmt Flow 440 289 24 17 552 66 13 2 5 7 13 349
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 552 0 0 289 0 0 1763 1756 289 1759 1756 5652
Stage 1 - - - - - - 1169 1169 - 587 587 -
Stage 2 - - . - - - 594 587 - 1172 1169 .
Critical Hdwy 4.12 - - 412 - - 71 65 62 711 651 6.21
Critical Hdwy Stg 1 - - - - - - 61 85 - 6.11 551 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 6.11 551 -
Follow-up Hdwy 2.218 - - 2218 - - 3.5 4 33 3.508 4.009 3.309
Pot Cap-1 Maneuver 1018 - - 1273 - - 66 8 755 66 85 535
Stage 1 - - - - - . 237 269 - 497 498 -
Stage 2 - - - - - - 495 500 - 235 268 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1018 - - 1273 - - ~12 48 755 42 48 535
Mov Cap-2 Maneuver - - - - - - ~12 48 - 42 48 -
Stage 1 - - - - - - 135 153 - 282 491 -
Stage 2 - - - - - - 165 493 - 131 152 -
Approach EB WB NB SB
HCM Control Delay, s 6.6 0.2 $593.6 293
HCM LOS F D

Minor Lane/Major Mvmt _ NBLn1 EBL EBT EBR WBL WBT WBRSBLn1SBLn2

Capacity (veh/h) 17 1018 - - 1273 - - 46 535
HCM Lane V/C Ratio 1.176 0432 - - 0,014 - - 0425 0.652
HCM Control Delay (s) $5936 11.2 - - 19 - - 132 235
HCM Lane LOS F B - - A - - F C
HCM 95th %tile Q{veh) 29 22 - - 0 - - 15 47
Notes

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

Brighton Multi-Farmily Residential TIS Synchro 9 Report
Fleis & VandenBrink Engineering 313112016




HCM 2010 Signalized Intersection Summary Existing Conditions W / Improvements
1: Whitmore Lake Road/Old US-23 & Grand River Avenue AM Peak Hour

A ey v AN ML A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 if L if % 4 if % 4 it
Traffic Volume (veh/h) 43 476 99 150 183 79 100 161 243 268 319 102
Future Volume (veh/h) 43 476 99 150 183 79 100 161 243 268 319 102
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/hiin 1942 1942 1942 1923 1923 1923 1942 1942 1942 1942 1942 1942
Adj Flow Rate, veh/h 48 53 111 160 195 84 133 215 324 288 343 110
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 1
Peak Hour Factor 089 089 089 094 094 094 075 075 075 093 093 093
Percent Heavy Veh, % 3 3 3 4 4 4 3 3 3 3 3 3
Cap, veh/h 481 783 572 279 581 390 261 312 484 411 419 487
Arrive On Green 043 021 021 008 016 016 008 016 016 013 022 022
Sat Flow, veh/h 1849 3689 1650 1832 3654 1635 1849 1942 1650 1849 1942 1650
Grp Volume(v), veh/h 48 535 111 160 195 84 133 215 324 288 343 110
Grp Sat Flow(s),veh/h/In 1849 1845 1650 1832 1827 1635 1849 1942 1650 1849 1942 1650
Q Serve(g_s), s 0.0 84 0.0 0.5 3.0 0.0 03 6.6 2.5 35 106 0.0
Cycle Q Clear(g_c), s 0.0 8.4 0.0 0.5 3.0 0.0 0.3 6.6 2.5 35 106 0.0
Prop In Lane 1.00 100  1.00 100  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 481 783 572 279 581 390 261 312 484 411 419 487
VIC Ratio(X) 010 068 019 057 034 022 051 069 067 070 082 023
Avail Cap(c_a), vehlh 573 1319 812 469 1307 714 482 540 678 530 540 590
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 400 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 188 228 144 266 235 192 267 249 195 238 235 167
Incr Delay (d2), siveh 0.1 1.1 0.2 1.8 0.3 0.3 1.5 2.7 1.6 29 76 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.7 44 14 2.7 1.5 1.2 23 38 48 49 6.5 1.5
LnGrp Delay(d),s/veh 189 239 146 284 238 195 282 276 211 267 311 170
LnGrp LOS B C B C C B C C C C C B
Approach Vol, veh/h 694 439 672 741
Approach Delay, s/veh 22.1 24.7 24.6 21.3
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs . 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 148 165 1156 201 115 198 150 166
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *65
Max Green Sefting (Gmax),s *12  *23 *13 *18 *12 *23 *13 *18
Max Q Clear Time (g_ctl1),s 2.0 5.0 23 126 25 104 55 8.6

Green Ext Time (p_c), s 04 1.2 0.9 1.0 04 29 0.7 15

Intersection Summary '

HCM 2010 Ctrl Delay 247

HCM 2010 LOS C

Notes

Brighton Multi-Farmily Residential TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

Existing Conditions W / Improvements

3: Bar None Drive/Pleasant Valley Road & Grand River Avenue AM Peak Hour
Py v AN AN S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Y 4 F 5% 4 f & 4d
Traffic Volume (veh/h) 304 483 1 1 107 9 0 0 0 43 1 204
Future Volume (veh/h) 304 483 1 1 107 9 0 0 0 43 1 204
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.0 1.00 1.00
Adj Sat Flow, veh/hiin 1942 1942 1942 1869 1869 1869 2000 1961 2000 2000 1942 1942
Adj Flow Rate, veh/h 353 562 1 1 124 10 0 0 0 45 1 215
Adj No. of Lanes 1 1 1 1 .1 1 0 1 0 0 1 1
Peak Hour Factor 086 086 086 086 086 086 092 092 092 095 095 0.95
Percent Heavy Veh,% 3 3 3 7 7 7 2 2 2 3 3 3
Cap, veh/h 988 1408 1196 292 649 552 0 19 0 238 4 653
Arrive On Green 030 072 072 035 035 035 0.00 000 000 010 010 0.10
Sat Flow, veh/h 1849 1942 1650 804 1869 1589 0 1961 0 1367 43 1650
Grp Volume(v), veh/h 353 562 1 1 124 10 0 0 0 46 0 215
Grp Sat Flow(s),veh/h/In1849 1942 1650 804 1869 1589 0 1961 0 1410 0 1650
Q Serve(g_s), s 00 78 00 01 32 03 00 00 00 21 00 00
Cycle QClear(gcys 00 78 00 79 32 03 00 00 00 21 00 0.0
Prop In Lane 1.00 1.00 1.00 1.00 0.00 0.00 0.98 1.00 -
Lane Grp Cap(c), veh/h 988 1408 1196 292 649 552 0 19 0 242 0 653
VIC Ratio(X) 0.36 040 0.00 0.0 019 002 000 000 000 019 000 033
Avail Cap(c_a), veh/h 988 1408 1196 292 649 552 0 235 0 271 0 687
HCM Platoon Ratio  1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1,00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 000 100 000 1.00
Uniform Delay (d), s/veh 9.1 37 27 205 160 150 00 00 00 293 00 147
Incr Delay (d2),s/veh 02 08 00 00 07 01 00 00 00 04 00 03
Initial Q Delay(d3),siven 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/int.1 ~ 44 00 00 18 01 00 00 00 09 00 29
LnGrp Delay(d),siveh 93 46 27 205 166 151 00 0.0 00 297 00 150
LnGrp LOS A A A C B B C B
Approach Vol, veh/h 916 135 0 261
Approach Delay, s/veh 6.4 16.5 0.0 17.6
Approach LOS A B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc),s 564 136 264 30.0 13.6
Change Period (Y+Rc), s *5.7 *66 *57 *57 *6.6
Max Green Setling (Gmax),s  *49 *84 *M19 *24 *8.4
Max Q Clear Time (g_ctl1),s 9.8 41 20 99 0.0
Green Ext Time (p_c), s 48 03 41 05 0.0
Intersection Summary
HCM 2010 Ctrl Delay 9.7
HCM 2010 LOS A
Notes
Brighton Multi-Farmily Residential TIS Synchro 9 Report
Fleis & VandenBrink Engineering 3/31/12016



HCM 2010 Signalized Intersection Summary Existing Conditions W / Improvements
1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour

2 o N v ANt~

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI i L if % 4 Fd % 4 r
Traffic Volume (veh/h) 270 484 206 322 555 296 248 367 219 197 294 175
Future Volume (vehih) 2710 484 206 322 BS5 296 248 367 219 197 294 175
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 400 100 100 100 100 100 100 100
Adj Sat Flow, veh/h/in 1980 1980 1980 1980 1980 1980 1980 1980 1980 1980 1980 1980
Adj Flow Rate, veh/h 314 563 240 362 624 333 276 408 243 219 327 194
Adj No. of Lanes | 2 1 1 2 1 1 1 1 1 1 1
Peak Hour Factor 086 08 086 089 089 083 090 080 090 090 090 090
Percent Heavy Veh, % 1 1 i 1 1 1 1 1 1 1 1 1
Cap, veh/h 375 772 512 427 848 616 386 485 648 272 402 611
Arrive On Green 044 021 021 016 023 023 014 024 024 010 020 020
Sat Flow, veh/h 1886 3762 1683 1886 3762 1683 1886 1980 1683 1886 1980 1683 -
Grp Volume(v), veh/h 314 563 240 362 624 333 276 408 243 219 327 194
Grp Sat Flow(s),veh/h/ln 1886 1881 1683 1886 1881 1683 1886 1980 1683 1886 1980 1683
Q Serve(g_s), s 91 125 15 105 138 14 65 175 0.0 6.0 141 0.0
Cycle Q Clear{g_c), s 91 125 15 105 138 14 65 175 0.0 60 141 0.0
Prop In Lane 1.00 100  1.00 100  1.00 100  1.00 1.00
Lane Grp Cap(c), veh/h 3715 772 512 427 848 616 386 485 648 272 402 611
VIC Ratio(X) 084 073 047 08 074 054 072 084 038 080 081 032
Avail Cap(c_a), vehth 522 1242 722 537 1242 792 427 676 810 392 676 844
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay {d), s/veh 3.4 332 252 3BT 322 224 344 321 198 378 340 205
Incr Delay (d2), sfiveh 8.3 1.3 07 100 13 0.7 5.0 6.8 04 7.7 40 03
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 8.3 6.6 4.7 9.7 73 6.3 69 104 44 5.8 8.2 34
LnGrp Delay(d),s/veh 434 35 259 437 334 231 391 389 201 455 380 208
LnGrp LOS D C C D C C D D C D D C
Approach Vol, veh/h 1117 1319 927 740
Approach Delay, s/veh 352 337 34.1 35.7
Approach LOS D C C D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y#Rg), s 19.0 266 191 246 208 248 153 284
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *65
Max Green Sefting (Gmax),s *20  *30 *16 *31 *20 *30 *156 *31
Max Q Clear Time (g_c+!1),s 111 158 85 161 125 145 80 195

Green Ext Time (p_), 15 44 08 20 13 38 09 24

Intersection Summary

HCM 2010 Cirl Delay 34.5

HCM 2010 LOS C

Noles

Brighton Multi-Farmily Residential TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary Existing Conditions W / Improvements
3: Bar None Drive/Pleasant Valley Road & Grand River Avenue PM Peak Hour

T TR 2 N BV I

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " 4 £ % 4 F & g
Traffic Volume (veh/h) 383 251 21 156 475 57 8 1 3 6 12 321
Future Volume (veh/h) 383 251 21 15 475 57 8 1 3 6 12 321
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 100 100 400 100 100 100 1.0
Adj Sat Flow, veh/h/in 1961 1961 1961 1961 1961 1961 2000 2000 2000 2000 1980 1980
AdjFlowRate,veh/h 440 289 24 17 552 .66 13 2 5 7 13 349
Adj No. of Lanes 1 1 1 1 1 1 0 1 0 0 1 1
Peak Hour Factor 0.87 087 087 086 086 0.86 060 060 060 092 092 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 0 0 0 1 1 1

Cap, veh/h 652 1420 1207 497 821 698 152 32 33 105 148 546
Arrive On Green 022 072 072 042 042 042 010 0.0 0.0 0.0 0.10 0.10
Sal Flow, veh/h 1867 1961 1667 1062 1961 1667 670 319 330 357 1481 1683

Grp Volume(v),vehlh 440 289 24 17 552 66 20 0 0 20 0 349
Grp Sat Flow(s),veh/h/n1867 1961 1667 1062 1961 1667 1318 0 0 1838 0 1683
Q Serve(g_s), s 53 33 03 07 159 17 00 00 00 00 00 00
CycleQClear(gc)s 53 33 03 41 169 17 07 00 00 06 00 00
Prop In Lane 1.00 1.00 1.00 1.00 0.65 0.25 0.35 1.00
Lane Grp Cap(c), veh/h 652 1420 1207 497 821 698 217 0 0 253 0 546
VIC Ratio(X) 068 020 002 003 067 009 009 000 000 0.08 0.00 064
Avail Cap(c_a),veh/h 652 1420 1207 497 821 698 241 0 0 288 0 580
HCM Platoon Rato  1.00 1.00 1.00 1.00 1.0 1.00 1.0 1.00 1.00 1.0 1.00 1.00
Upstream Filter(l) 100 1.00 1.00 100 1.00 1.00 1.00 000 0.0 1.00 0.0 1.00
Uniform Delay (d), siveh200 3.1 27 141 165 123 287 00 00 286 00 202
Incr Delay (d2),sivehn 28 03 00 01 44 03 02 00 00 01 00 22
Initial Q Delay(d3),s/'ven 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehi¥.7 19 01 02 96 08 04 00 00 04 00 60
LnGrp Delay(d),siveh 228 34 27 142 208 126 288 00 00 288 0.0 223

LnGrp LOS C A A B C B C C C
Approach Vol, veh/h 753 635 20 369
Approach Delay, siveh 14.7 19.8 28.8 22.1
Approach LOS B B C C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 56.4 136 214 350 13.6
Change Period (Y+Rg), s 5.7 *66 *57 *57 “6.6
- Max Green Setting (Gmax),s *49 *84 *14 *29 *84
Max Q Clear Time (g_ctl1),s 5.3 26 73 179 2.7
Green Ext Time (p_c), s 3.1 07 18 27 0.7
Intersection Summary
HCM 2010 Ctrl Delay 184
HCM 2010 LOS B
Notes
Brighton Multi-Farmily Residential TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary Background Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue AM Peak Hour

R N Y SR B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT _ SBR
Lane Configurations % 4b % 4 % 4 if b 4

Traffic Volume (veh/h) 44 490 102 155 189 81 103 166 250 276 320 105
Future Volume (veh/h) 4 490 102 165 189 81 103 166 250 276 329 105
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 100 100  1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Adj Sat Flow, vel/hfin 1942 1942 2000 1923 1923 2000 1942 1942 1942 1942 1942 1942
Adj Flow Rate, veh/h 493 551 15 165 201 86 137 221 333 297 354 113
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 089 089 089 094 094 094 075 075 075 093 093 093
Percent Heavy Veh, % 3 3 3 4 4 4 3 3 3 3 3 3
Cap, veh/h 468 702 146 250 385 159 251 315 523 403 426 488
Arrive On Green 015 023 023 008 015 0145 008 016 046 013 022 022
Sat Flow, veh/h 1849 3042 633 1832 2523 1043 1849 1942 1650 1849 1942 1650
Grp Volume(v), vehlh 49 333 333 165 144 143 137 221 333 297 3/4 113
Grp Sat Flow(s),veh/hiin 1849 1845 1830 1832 1827 1739 1849 1942 1650 1849 1942 1650
Q Serve(g_s), s 00 111 112 1.7 4.7 5.0 06 7.0 1.2 43 114 0.0
Cycle Q Clear(g_c), s 00 111 112 1.7 47 5.0 0.6 7.0 1.2 43 14 0.0
Prop In Lane 1.00 035 1.00 060  1.00 100 100 - 1.00
Lane Grp Cap(c), veh/h 468 426 422 250 279 266 251 315 523 403 426 488
VIC Ratio(X) 010 078 079 066 051 054 055 070 064 074 083 023
Avail Cap(c_a), vehh 521 535 531 446 530 505 534 534 709 580 534 580
HCM Platoon Ratio 100 100 100 100 100 100 100 400 100 100 100 100
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 100
Uniform Delay (d), s/veh 208 236 237 281 255 256 280 259 191 250 244 174
Incr Delay {d2), s/veh 0.1 59 6.1 30 1.5 1.7 18 2.8 1.3 29 8.8 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ{50%),veh/in 0.7 6.3 6.4 3.0 25 2.5 24 4.0 52 53 71 15
LnGrp Delay(d),s/veh 209 295 298 314 270 273 298 288 204 279 332 117
LnGrp LOS c - C C C C C C C C C C B
Approach Vol, veh/h 715 452 691 764
Approach Delay, siveh 29.1 28.6 25.0 28.8
Approach LOS C c C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rg), s 166 165 115 208 1115 216 152 114
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *65
Max Green Selting (Gmax),s *12 *19 *{6 *18 *12 *19 *15 *18
Max Q Clear Time (g_cti1),s 2.0 7.0 26 134 7 132 6.3 9.0

Green Ext Time (p_c), s 04 1.2 1.0 1.0 0.4 1.9 0.9 1.6

Intersection Summary

HCM 2010 Clrl Delay 27.8

HCM 2010 LOS C

Notes

Brighton Multi-Family Residential TiS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

Background Conditions

2. 0ld US-23 & Spencer Road West AM Peak Hour
N
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations %% & % 44 44 ¢
Traffic Volume (veh/h) 369 199 92 264 543 367
Fulure Volume (veh/h) 369 199 92 264 543 367
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1886 1886 1942 1942 1886 1886
AdjFlow Rate,veh/h 424 229 114 326 631 427
Adj No. of Lanes 2 1 1 2 2 1
Peak Hour Factor 087 087 081 081 086 086
Percent Heavy Veh, % 5 5 4 4 5 5
Cap, vehih 654 741 680 2620 1438 920
Avrive On Green 019 020 026 071 040 039
Sat Flow, vehth 3484 1603 1850 3788 3677 1603
Grp Volume(v), vehlh 424 229 114 326 631 427
Grp Sat Flow(s),veh/h/in1742 1603 1850 1845 1791 1603
Q Serve(g_s), s 9.0 00 00 22 102 124
CycleQClear(g_cl,s 90 00 00 22 102 124
Prop In Lane 100 1.00 1,00 1.00
Lane Grp Cap(c), veh/h 654 741 680 2620 1438 920
VIC Ratio(X) 065 031 017 012 044 046
Avail Cap(c_a), veh/h 1076 935 680 2620 1438 920
HCM Platoon Rato  1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter i) 100 1.00 1.00 100 100 1.00
Uniform Delay (d), siveh30.1 135 145 37 174 99
Incr Delay (d2),siveh 1.1 02 02 01 10 17
Initial Q Delay(d3),siveh 0.0 00 00 00 00 00
%ile BackOfQ(50%),vehiiid 61 17 12 52 83
LnGrp Delay(d),siveh 311 137 147 38 184 116
LnGrp LOS C B B A B B
Approach Vol, veh/h 653 440 1058
Approach Delay, siveh 25.0 66 156
Approach LOS C A B
Timer i 2 3 4 5 6
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rgc), s 60.7 19.3 247 36.0
Change Period (Y+Rc), s 7.2 64 72 72
Max Green Setling (Gmax), s 43.8 226 7.8 288
Max Q Clear Time (g_c*l1),s 4.2 1.0 20 144
Green Ext Time (p_c), s 2.6 19 12 48
Intersection Summary
HCM 2010 Ctrl Delay 16.6
HCM 2010 LOS B
Brighton Multi-Family Residential TIS Synchro 9 Report
Fleis & VandenBrink Engineering 3/31/2016




HCM 2010 TWSC Background Conditions

3: Bar None Drive/Pleasant Valley Road & Grand River Avenue AM Peak Hour

Intersection

Int Delay, siveh 6.9

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

Traffic Vol, veh/h 313 498 i 1 110 9 0 0 0 44 1 210

Future Vol, veh/h 313 498 1 1 10 9 0 0 0 44 1 210

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 300 - 375 150 - 250 - - - - - 250

Veh in Median Storage, # - 0 - “ 0 « - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 86 8 86 86 86 86 92 92 92 9% 95 9

Heavy Vehicles, % 3 3 3 7 7 7 2 2 2 3 3 3

Mvmt Flow 364 579 1 1 128 10 0 0 0 46 1221

Major/Minor Major1 Major2 Minort Minor2 .

Conflicting Flow Al 128 0 0 579 0 0 1438 1437 579 1437 1437 128
Stage 1 - - - - - . 1307 1307 - 130 130 -
Stage 2 - - - - - - 131 130 - 1307 1307 -

Critical Hdwy 413 - - 417 - - 742 652 622 743 653 6.23

Critical Hdwy Stg 1 - - - - - - . 612 552 - 6.13 553 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 6.13 553 -

Follow-up Hdwy 2221 - - 2.263 - - 3518 4,018 3.318 3.527 4,027 3.327

Pot Cap-1 Maneuver 1452 . - 970 - - 111 133 515 110 133 919
Stage 1 - - - - - - 196 230 - 871 787 -
Stage 2 - - - - - - 873 789 - 195 228 -

Platoon blocked, % - - - -

Mov Cap-t Maneuver 1452 . - 970 - - 67 100 515 89 100 919

Mov Cap-2 Maneuver - - - - - - 67 100 - 83 100 .
Stage 1 - - - - - - 147 172 - 663 786 -
Stage 2 - - - - - - 661 788 - 146 171 -

Approach EB WB NB SB

HCM Control Delay, s 3.2 0.1 0 233

HCMLOS A C

Minor Lane/Major Mvmt NBLn{ EBL EBT EBR WBL WBT WBRSBLn1SBLn2

Capacity (veh/h) - 1452 - - 970 - -89 919

HGM Lane V/C Ratio - 0.251 - - 0.001 - - 0.532 0.241

HCM Control Delay (s) 0 83 - - 87 - - 843 102

HCM Lane LOS A A - - A - - F B

HCM 95th %tile Q(veh) . 1 - - 0 - - 24 09

Brighton Multi-Family Residential TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

Background Conditions

1: Whitmore Lake Road/Old US-23 & Grand River Avenue PM Peak Hour
A ey v AN b MY

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT S L b 4 il b 4 i
Traffic Volume (veh/h) 2718 499 212 332 572 305 256 378 226 203 303 180
Future Volume (veh/h) 2718 499 212 332 572 305 256 378 226 203 303 180
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/in 1980 1980 2000 1980 1980 2000 1980 1980 1980 1980 1980 1980
Adj Flow Rate, vehlh 323 580 247 373 643 343 284 420 251 226 337 200
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 086 08 08 089 089 08 09 09 090 090 090 0.0
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 355 655 278 428 665 355 36 466 657 256 390 636
Arrive On Green 015 025 025 018 028 028 044 024 024 040 020 020
Sat Flow, veh/h 1886 2574 1094 1886 2372 1266 1886 1980 1683 1886 1980 1683
Grp Volume(v), veh/h 323 424 403 373 510 476 284 420 251 226 337 200
Grp Sat Flow(s),veh/h/In 1886 1881 1787 1886 1881 1757 1886 1980 1683 1886 1980 1683
Q Serve(g_s), s 153 247 248 164 306 306 109 235 0.0 96 188 0.0
Cycle Q Clear(g_c), s 153 247 248 164 306 306 109 235 0.0 96 188 0.0
Prop In Lane 1.00 061  1.00 072  1.00 100  1.00 1.00
Lane Grp Cap(c), veh/h 355 479 455 428 527 492 356 466 657 256 390 636
VIC Ratio(X) 091 089 089 087 097 097 08 09 038 08 08 031
Avail Cap(c_a), veh/h 393 627 501 428 527 492 356 520 702 261 520 746
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.0
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 458 410 41.0 430 406 406 449 424 250 490 444 251
Incr Delay (d2), s/veh 235 154 163 175 309 322 120 176 04 277 110 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 123 149 143 134 204 192 9.7 151 5.7 90 115 45
LnGrp Delay(d),s/veh 693 564 573 605 715 728 570 600 253 767 554 254
LnGrp LOS E E E E E E E E C E E C
Approach Vol, veh/h 1150 1359 955 763
Approach Delay, s/veh 60.3 68.9 50.0 53.8
Approach LOS E E D D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rg), s 242 385 225 290 271 356 182 334
Change Period (Y+Rc), s 65 *65 *65 *65 *65 *65 *65 *65
Max Green Sefting (Gmax),s *20 *32  *12  *30 *20 *32 *12 *30

- Max Q Clear Time (g_ctl1),s 173 326 129 208 184 268 116 255
Green Ext Time (p_c), s 0.3 0.0 0.0 1.7 0.4 2.2 0.0 14
Intersection Summary
HCM 2010 Ctrl Delay 59.6
HCM 2010 LOS E
Noles
Brighton Multi-Farmily Residential TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

2: Old US-23 & Spencer Road West

Background Conditions
PM Peak Hour

SN AR

Movement EBL

EBR

NBL

NBT

SBT SBR

Lane Configurations %%
Traffic Volume (veh/h) 534
Future Volume (veh/h) 534
Number 7
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT)  1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/in 1980
Adj Flow Rate, veh/h 562
Adj No. of Lanes 2
Peak Hour Factor 0.95
PercentHeavy Veh,% 0
Cap, veh/h 786
Arrive On Green 0.21
Sat Flow, veh/h 3658

i
220

220
14

0
1.00
1.00
1980
232
1
0.95
0
778
0.23
1683

b
266

266
5

0
1.00
1.00
2000
296
1
0.90
1
671
0.23
1905

M
678

678
2
0

1.00
2000
753

0.90
2594

0.68
3900

Mo
512 366

512 366
6 16

0 0
1.00

1.00 1.00
1980 1980
557 398
2 1
0.92 0.92
0 0
1510 1012
040 0.39
3861 1683

Grp Volume(v), veh/h 562
Grp Sat Flow(s),veh/h/in1829
Q Serve(g_s), s 114
Cycle QClear(g_c),s 114
Prop In Lane 1,00
Lane Grp Cap(c), veh/h 786
VIC Ratio(X) 0.71
Avail Cap(c_a), veh/h 992
HCM Platoon Ratio  1.00
Upstream Filter(1) 1.00
Uniform Delay (d), s/iveh 29.1
Incr Delay (d2), siveh 1.8
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/I6.0
LnGrp Delay(d),siveh  30.9
LnGrp LOS C

232
1683
0.0
0.0
1.00
778
0.30
873
1.00
1.00
13.4
0.2
0.0
5.1
13.6
B

296
1905
0.0
0.0
1.00
671
0.44
671
1.00
1.00
19.3
0.7
0.0
5.1
19.9
B

753
1900
6.3
6.3

2594
0.29
2594
1.00
1.00
5.0
0.3
0.0
3.3
5.3

557 398
1881 1683
83 9.9
83 99
1.00

1510 1012
037 0.39
1510 1012
1.00 1.00
1.00 1.00
16.8 83
07 141
00 00
45 73
1756 95
B A

Approach Vol, veh/h 794
Approach Delay, siveh 25.9
Approach LOS c

Timer 1

2

1049
9.4

955
14.2

Assigned Phs

Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s
Max Green Selting (Gmax), s
Max Q Clear Time (g_ctl1), s
Green Ext Time (p_c), s

Intersection Summary

2
58.5
72
46.8
8.3
73

215
6.4
19.6
134
1.7

225 36.0
72 1.2
10.8 288
20 119
40 45

HCM 2010 Ctrl Delay
HCM 2010 LOS

16.7

Brighton Multi-Farmily Residential TIS

Fleis & VandenBrink Engineering

Synchro 9 Report
3/31/2016



HCM 2010 TWSC Background Conditions

3: Bar None Drive/Pleasant Valley Road & Grand River Avenue PM Peak Hour
Intersection
Int Delay, siveh 173
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 395 259 22 15 489 59 8 1 3 6 12 331
Future Vo, vehih 395 258 22 15 489 59 8 1 3 6 12 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Controf Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 315 150 - 250 - - - - - 250
Veh in Medlan Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - ] - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 86 8 86 60 60 60 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 0 0 0 1 1 1
Mvmt Flow 454 298 25 17 569 69 13 2 5 7 13 360
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 569 0 0 298 0 0 1816 1809 298 1812 1809 569
Stage 1 - - - - - - 1206 1206 - 603 603 -
Stage 2 - - - - - - 610 603 - 1209 1206 -
Critical Hdwy 412 - - 4.12 - - 71 65 6.2 711 651 6.21
Critical Hdwy Stg 1 - - - - - - 6.1 55 - 6.11 551 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 6.11 5.51 -
Follow-up Hdwy 2218 - - 2.218 - - 3.5 4 33 3.509 4.009 3.309
Pot Cap-1 Maneuver 1003 - - 1263 - - 61 80 746 61 79 524
Stage 1 - - - - - - 226 259 - 488 490 -
Stage 2 - - - - - - 485 492 - 224 258 -
Platoon blocked, % - - . -
Mov Cap-1 Maneuver 1003 - - 1263 - - ~10 43 746 38 43 54
Mov Cap-2 Maneuver - - - - - - ~10 43 - 38 43 -
Stage 1 - - - - - - 124 142 - 267 483 -
Stage 2 - - - - - - 146 485 - 120 141 -
Approach EB WB NB SB
HCM Control Delay, s 6.7 0.2 $706.8 323
HCM LOS F D

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLniSBLn2

Capacily (veh/h) 15 1003 -~ 1263 - - 41 524

.HCM Lane V/C Ratio 1.333 0453 - - 0.014 - - 0477 0.687
HCM Control Delay (s) $7068 115 - - 78 - - 156 256
HCM Lane LOS F B - - A - - F D
HCM 95th %tile Q(veh) 31 24 - - 0 - - 17 52
Notes

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

Brighton Multi-Farmily Residential TIS Synchro 9 Report
Fleis & VandenBrink Engineering 33172016




HCM 2010 Signalized Intersection Summary Future Conditions
1: Whitmore Lake Road/Old US-23 & Grand River Avenue AM Peak Hour

A ey v AN A2 ML S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L S % 4 5 A if % 4 if
Traffic Volume (veh/h) 4 499 102 176 217 92 103 166 256 280 329 105
Future Volume (vehih) 4 499 102 176 217 92 103 166 256 280 329 105
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/hfin 1942 1942 2000 1923 1923 2000 1942 1942 1942 1942 1942 1942
Adj Flow Rate, veh/h 49 561 115 187 231 98 137 221 341 301 3/B4 113
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 089 089 08 094 094 094 075 075 075 093 093 093
Percent Heavy Veh, % 3 3 3 4 4 4 3 3 3 3 3 3
Cap, veh/h 456 709 145 249 385 158 251 316 526 404 426 488
Arrive On Green 016 023 023 008 015 045 008 016 016 013 022 022
Sat Flow, veh/h 1849 3053 624 1832 2527 1040 1849 1942 1650 1849 1942 1660
Grp Volume(v), veh/h 49 338 338 187 165 164 137 221 341 301 354 113
Grp Sat Flow(s),veh/h/in 1849 1845 1832 1832 1827 1740 1849 1942 1650 1849 1942 1650
Q Serve(g_s), s 00 113 114 2.5 5.5 5.8 0.6 741 14 44 114 0.0
Cycle Q Clear(g_c), s 00 113 114 25 55 58 0.6 7.1 14 44 114 0.0
Prop In Lane 1.00 034  1.00 060 1.00 100  1.00 1.00
Lane Grp Cap(c), veh/h 456 428 425 249 278 265 251 316 526 404 426 488
VIC Ratio(X) 041 079 079 075 059 062 055 070 065 075 083 023
Avail Cap(c_a), veh/h 505 534 530 445 529 504 532 532 710 581 532 578
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 400 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 215 237 237 284 259 260 280 260 192 251 245 175
Incr Delay (d2), s/veh 0.1 6.3 6.6 45 20 23 1.9 2.8 14 3.1 8.9 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.7 6.5 6.5 36 3.0 3.0 2.5 40 53 54 7.1 1.6
LnGrp Delay(d),s/veh 216 300 303 329 279 284 299 288 205 282 333 177
LnGrp LOS C C C C C C C C C C C B
Approach Vol, veh/h 725 516 699 768
Approach Delay, siveh 29,5 29.9 25.0 29.0
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 167 165 115 209 M5 217 152 172
Change Period (Y+Rc), s *65 *65 *65 *65 *65 *65 *65 *65
Max Green Setting (Gmax),s *12  *19  *15  *18 *12 *19 *15  *18
Max Q Clear Time (g_c+l1),s 2.0 78 26 134 45 134 64 9.1

Green Ext Tirme (p_), s 04 13 10 10 04 19 09 16

Intersection Summary

HCM 2010 Ctrl Delay 28.3

HCM 2010 LOS C

Notes

Brighton Multi-Family Residential TIS Synchro 9 Report
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HCM 2010 Signalized Intersection Summary

Future Conditions

2: Old US-23 & Spencer Road West AM Peak Hour
Ayt 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations %% & % 44 44 ¢
Traffic Volume (veh/h) 369 200 95 272 546 367
Fulure Volume (veh/n) 369 200 95 272 546 367
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1686 1886 1942 1942 1886 1886
AdjFlowRate,vehh 424 230 117 33 635 427
Adj No. of Lanes 2 1 1 2 2 1
Peak Hour Factor 087 087 081 081 086 0.86
Percent Heavy Veh,% 5 5 4 4 5 5
Cap, veh/h 654 741 684 2619 1438 920
Arrive On Green 019 020 026 071 040 0.39
Sat Flow, vehth 3484 1603 1850 3788 3677 1603
Grp Volume(v), veh/h 424 230 117 336 635 427
Grp Sat Flow(s),veh/h/in1742 1603 1850 1845 1791 1603
Q Serve{g_s), s 80 00 00 23 103 124
Cycle QClearfg.ch s 90 00 00 23 103 124
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 654 741 684 2619 1438 920
VIC Ratio(X) 065 031 017 013 044 046
Avall Cap(c_a),veh/h 1076 935 684 2619 1438 920
HCM Platoon Ratio  1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 100 1.00 100 100 1.00
Uniform Delay (d), siveh30.0 135 145 37 174 99
Incr Delay (d2),siveh 14 02 02 01 10 17
Initial Q Delay(d3),sfveh 0.0 00 00 00 00 00
%ile BackOfQ(50%),vehid4 51 18 12 53 83
LnGrp Delay(d),siveh 311 137 147 38 184 116
LnGrp LOS C B B A B B
Approach Vol, veh/h 654 453 1062
Approach Delay, siveh 25.0 66 157
Approach LOS C A B
Timer 1 2 3 4 5 6
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rg), s 60.7 193 247 360
Change Period (Y+Rc), s 7.2 64 72 72
Max Green Setting (Gmax),s 43.8 226 18 288
Max Q Clear Time (g_ctlt),s 4.3 110 20 144
Green Ext Time (p_c), s 2.7 19 12 48
Interseclion Summary
HCM 2010 Ctr Delay 16.6
HCM 2010 LOS B
Brighton Mulli-Family Residential TiS Synchro 9 Report
Fleis & VandenBrink Engineering 6/212016




HCM 2010 TWSC Future Conditions

3: Bar None Drive/Pleasant Valley Road & Grand River Avenue AM Peak Hour
Intersection
int Delay, s/veh 9.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR = SBL S8BT *8BR
Traffic Vol, veh/h 363 857 1 1 128 9 0 0 0 44 1 24
Fuiure Vol, veh/h 363 557 i 1 128 9 0 0 0 44 1 224
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 300 - 35 150 - 250 - - - - - 250
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