
GENOA CHARTER TOWNSHIP 
PLANNING COMMISSION 

PUBLIC HEARING 
JUNE 12, 2023 

6:30 P.M. 
AGENDA 

CALL TO ORDER: 

PLEDGE OF ALLEGIANCE: 

APPROVAL OF AGENDA: 

DECLARATION OF CONFLICT OF INTEREST: 

CALL TO THE PUBLIC: (Note: The Board reserves the right to not begin new business after 10:00 p.m.) 

OPEN PUBLIC HEARING # 1… Consideration of special land use application, environmental impact 
assessment and sketch plan to allow for a proposed Bed and Breakfast located at 7854 Collingwood Drive, just 
west of Grand River Avenue. The request is petitioned by Nazmiye Yapici. 

A. Recommendation of Special Use.
B. Recommendation of Environmental Impact Assessment (5-14-23)
C. Recommendation of Sketch Plan (5-17-23)

OPEN PUBLIC HEARING #2…Consideration of a Planned Unit Development agreement, final PUD site plan 
and environmental impact assessment to allow for 204 apartment units. The property consists of two vacant 
parcels with parcel ID numbers 4711-11-300-014 and 4711-14-100-002 located on the southeast corner of 
Grand River and Dorr Road. The request is petitioned by Grand River Dorr, LLC.   

A. Recommendation of Planned Unit Development agreement
B. Recommendation of Impact Assessment (5-3-23)
C. Recommendation of Final PUD Site Plan (5-30-23)

OPEN PUBLIC HEARING #3…Discussion regarding proposed solar ordinance. 

ADMINISTRATIVE BUSINESS: 
• Staff Report
• Approval of May 8, 2023 Planning Commission meeting minutes
• Member discussion
• Adjournment
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GENOA CHARTER TOWNSHIP APPLICATION 

Sketch Plan Review 

TO THE GENOA TOWNSHIP PLANNING COMMISSION: 

APPLICANT NAME & ADDRESS: Nazmiye Yapici & 7854 Collingwood Dr. Brighton, Ml, 48114

If applicant is not the owner, a letter of Authorization from Property Owner is needed. 

OWNER'S NAME & ADDRESS:Tolga Yapici& 7854 Collingwood Dr. Brighton,MI, 48114

SITE ADDRESS: 7854 Collingwood Dr.Brighton Ml PARCEL #(s): 
SEC l3T2N.R5E.BIRKWOODHILLSLO 

APPLICANT PHONE: (:}vb ) .2� I lt::; 2.J) OWNER PHONE: ( 9/"" 6) 2. � � 2-9 6 1-----

LOCATION AND BRIEF DESCRIPTION OF SITE: 7854 Collingwood Dr. Brighton.

Single Residence Home with Walk-out basement 

BRIEF STATEMENT OF PROPOSED USE: We would like to use basement for bed and breakfast inn.

THE FOLLOWING IMPROVEMENTS ARE PROPOSED: Basement will be updated in order

to provide quality, plesant stay for guests. 

I HEREBY CERTIFY THAT ALL INFORMATION AND DAT A A TT ACHED TO AND MADE 

PART OF THIS APPLICATION IS TRUE AND ACCURATE TO THE BEST OF MY 

KNOWLEDGE AND BELIEF. 

BY: Nazmiye Yapici 

ADDREss: 7854 Collingwood Dr. 

Contact Information - Review Letters and Correspondence shall be forwarded to the following:

1.) Nazmiye Yapici of ____________ at nbyapici@gmail.com
Name Business Affiliation Email Address 

FEE EXCEEDANCE AGREEMENT 

All sketch plans are allocated one ( 1) consultant review and one ( 1) Planning Commission meeting. If additional 
reviews or meetings are necessary, the applicant will be required to pay the actual incurred costs for the additional 
reviews. If applicable, additional review fee payment will be required concurrent with submittal for a Land Use Permit. 
By signing below, applicant indicates agreement and full understanding of this policy. 

SIGNATURE: f?} � DATE: oS: /' b / 2..o 2..-_�

PRINT NAME: 'M 2:lY't.l :"J '-1. PHONE: 4. c 6 -2 5? \ ½ c; L. o
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GENOA CHARTER TOWNSHIP 

Special Land Use Application 

This application must be accompanied by a site plan review application and the associated submittal 
requirements. (The Zoning Official may allow a less detailed sketch plan for a change in use.) 

APPLICANT NAME & ADDRESS: Nazmiye Yapici & 7854 Collingwood Dr, Brighton, Ml, 48114 

Submit a letter of Authorization from Property Owner if application is signed by Acting Agent. 

APPLICANT PHONE: ( 906)2814520 EMAIL: nbyapici@gmail.com 

OWNER NAME & ADDRESS: Tolga Yapici & 7854 Collingwood Dr., Brighton, Ml, 48114 

SITE ADDRESS: 7854 Collingwood Dr, Brighton, Ml p ARCEL #(s ): sEc. 13 T2N, RsE. s1RKwooo HILLS LOT 44 

OWNER PHONE: ( 906) 2812967 EMAIL: tyapici@gmail.com 

Location and brief description of site and surroundings: 
Property is in 7854 Collingwood Dr.Brighton, Ml, 48114. It has driveway for off-site parking, 1.2 acre land. There are neighbors 

surrounding to properties land. 

Proposed Use: 
We would like to use walk-out basement as bed and breakfast inn. 

Describe how your request meets the Zoning Ordinance General Review Standards (section 19.03): 

a. Describe how the use will be compatible and in accordance with the goals, objectives, and policies of the
Genoa Township Comprehensive Plan and subarea plans, and will promote the Statement of Purpose of the
zoning district in which the use is proposed.

The use is compatible with Master Plan, section 3.03.02 b. Property proposed to be used as bed and breakfast in has its own door. 

It has off-street parking. Property is in septic and well. Therefore, it does not require any alteration to existing characteristics, public facilities 

and services. We do not anticipitate any negative impact due to proposed land use. 

b. Describe how the use will be designed, constructed, operated, and maintained to be compatible with, and not
significantly alter, the existing or intended character of the general vicinity.

We will update basement to have a nicer look. Then provide space to guests to sleep during their visit and breakfast. 

The space will be designed where upto 5 people sleep (means at most two cars) . As described above property characteristics have enough off-street parking. Policies will be in place 

to prevent existing character and to maintain existing character. 

c. How will the use be served adequately by essential public facilities and services such as highways, streets,
police and fire protection, drainage structures, water and sewage facilities, refuse disposal and schools?

Details will be explained in impact statement with calculation regarding trafic. Property is already in septic and well. 

Smoke detectors will be installed for fire protection. 

Page 1 of 2 
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d. Will the use involve any uses, activities, processes, or materials potentially detrimental to the natural
environment, public health, safety, or welfare by reason of excessive production of traffic, noise, vibration,
smoke, fumes, odors, glare, or other such nuisance? If so, how will the impacts be mitigated? 

Since we are living in the house, we do not anticipate excessive noise due to our guest. However, it might happen sometimes 

as we heard from other owners. In those cases, best practice to ban those guest to come back. Furthermore, policy and user rules will be 

in place to prevent those possible situation. However, it is human, hard to control 100%.The worst case police might be needed. 

e. Does the use have specific criteria as listed in the Zoning Ordinance (sections 3.03.02, 7.02.02, & 8.02.02)?
If so, describe how the criteria are met. 

Yes, section 3.03.02 b, Bed and Breakfast Inns. Required parking area is off-street, it will be the driveway of house next to garage. 

From the public listing, we do not see any bed-and-breakfast closer than 300 feet. Meals and other services will be provided by me. 

The property 1s my pnmary home so we are 1n comphance with 3 03 02 (1 2.3 4 891) the rest Is not applicable for purpose We own 1 dog, 2 cats The place w1K be pet fnendly no more than 2 dogs allowed 

I HEREBY CERTIFY THAT ALL INFORMATION AND DATA ATTACHED TO AND MADE PART OF 
THIS APPLICATION ARE TRUE AND ACCURATE TO THE BEST OF MY KNOWLEDGE AND BELIEF. 
I AGREE TO DESIGN, CONSTRUCT AND OPERA TE, AND MAINTAIN THESE PREMISES AND THE 
BUILDINGS, STRUCTURES, AND FACILITIES WHICH ARE GOVERNED BY THIS PERMIT IN 
ACCORDANCE WITH THE ST A TED REQUIREMENTS OF THE GENOA TOWNSHIP ZONING 
ORDINANCE, AND SUCH ADDITIONAL LIMITS AND SAFEGUARDS AS MAY BE MADE A PART OF 
THIS PERMIT. 

/l D i ( 'i '°'-? '- . { 
THE UNDERSIGNED /\J�tiY\\ \. LI 'TATES THAT THEYARE THE
FREE OWNER OF THE PROPERTY OF PROPE TIES DESCRIBED ABOVE AND MAKES 
APPLICATION FOR THIS SPECIAL LAND USE PERMIT. 

BY:_N""--"--'-01--�_____,__M..:....,..\...,:._Y
'I---( e..�-{

----"--"'
��r{

-=----
vi ___ / 

_
l<
_
u�l (P=

-+-

_, -�-�
--1.--

l _(_;[_,__ _____ _

ADDRESS: 78 54 Collingwood Dr., Brighton, Ml, 48114 

Contact Information - Review Letters and Correspondence shall be forwarded to the following:

Nazmiye Yapici of atnbyapici@gmail.com --------------------------
Name Business Affiliation Email 

FEE EXCEEDANCE AGREEMENT 

As stated on the site plan review fee schedule, all site plans are allocated two (2) consultant reviews and one 
( 1) Planning Commission meeting. If additional reviews or meetings are necessary, the applicant will be
required to pay the actual incurred costs for the additional reviews. If applicable, additional review fee 
payment will be required concurrent with submittal to the Township Board. By signing below, applicant 
indicates agreement and full un

)
derstandin of this l� i itf,,D

SIGNATURE: ___ ___,� ............. -----�r
r
-1--· _____ .DATE:_05_/_14_/2_0_2 _3 ___ _ 

PRINT NAME: Nazmiye Yapici PHONE: (906) 2 8145 20 ----'--------------

Page 2 of 2 

Revised 08-15-13, kasp 
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LAND USE WAIVER 

Genoa Township• 2911 Dorr Rd. • Brighton, Ml 48116 
Phone (810) 227-5225 • Fax (810) 227-3420 

WAIVER NO. 
----------

Owner Name: Tolga Yapici Phone/Email: 906-281-2967/ tyapici@gmail.com

Owner Address: 7854 Collingwood Dr City Brighton State Ml Zip 48114 

Contractor Name: Phone/Email: ---------------
-----------------

Contractor Address: ______________ City _________ State ____ Zip ___ _ 

TYPE OF IMPROVEMENT 

D Demolition D Water Connection D Sewer Connection 
D Driveway D Roofing D Basement Finish 

129 Other (please explain): Basement will be updated.

Total Project Cost ( estimate, if cost unknown): $_1_5_0 _0_0 ________ _ 
If interior work is being done, complete the following: 

D Interior Work/Repairs 
D Tent Sale / Temporary Event 

Square Feet of Improved Area: 906 ; Full Baths (#)_1 __ ; Half Baths (#): __ ; Fireplaces (YIN): _N __ 

For Tent Sale or Temporary Event, provide date(s) and detailed description of activity proposed: _N_o_n_e ______ _ 

I hereby certify that all information and data attached to and made part of this application are true and accurate and to the best 
of my knowledge and belief. I also certify that the proposed work is authorized by the owner ofrecord and that I have been 
authorized by the owner to make this application as his/her authorized agent, and we agree to conform to all applicable laws, 
codes and ordinances of the State of Michigan and Genoa Township. Private covenants and restrictions are potentially enforceable 
by private parties. In signing of this application, I am permitting an official representative of Genoa Charter Township to do on
site inspections. A Land Use Waiver is valid for a period of 12 months from the date of issue. Any modification to location, size, 
or dimensions must be approved by Ge o Township. 

Signature of Applicant ____ c-__ -t---if--------------- Date: _0_5 _/1_ 4_ /_2_0_2_3 _____ _
Applicant is: 129 Owner D Architect/Engineer D Other: ___________ _ 

OFFICE USE ONLY 

Parcel I.D.: ___________________ Zoning: _______________ _ 

ASSESSING: 0 Approved D Disapproved BY: Date:

ZONING: D Approved D Disapproved BY: Date:

COMMENTS/CONDITIONS: ___________________________ _

Date picked up: ____________ _

Revised 10-09-14, kasp 
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www.safebuilt.com 

June 6, 2023 

Planning Commission 

Genoa Township 

2911 Dorr Road 

Brighton, Michigan 48116 

Dear Commissioners: 

At the Township’s request, we have reviewed the submittal materials requesting special land use and 

sketch plan review for a new bed and breakfast inn as part of the existing single-family residence at 7854 

Collingwood Drive (SLU application form dated 5/14/23). 

A. Summary

1. Special Land Uses (Section 19.03):

a. The special land use standards of Section 19.03 are generally met.

b. We request the applicant provide the Township with their policies and rules to help mitigate

disruptive guests.

c. In order to make favorable findings related to compatibility and impacts, the use conditions of

Section 3.03.02(b) need to be met to the Commission’s satisfaction.

d. The applicant must address any comments provided by the Township Engineer or Brighton Area

Fire Authority regarding public facilities and services.

2. Use Conditions (Section 3.03.02(b)):

a. The applicant must provide information demonstrating that the site can accommodate 4 parked

vehicles outside of the required front yard setback (40’).

b. We were unable to identify any other bed and breakfast inns within 300’ of the site; however, if

there are concerns, the Commission may require additional information from the applicant.

c. We request the applicant add a statement to the application form or Impact Assessment

acknowledging that meals and other services are only available for residents, guests and/or

employees.

3. Sketch Plan Review:

a. We request the applicant explain how refuse removal will be managed.

b. If the fencing depicted is proposed, we request the applicant provide details.

c. If the fencing is proposed and the project is approved, the applicant will need to obtain a separate

fence permit.

B. Proposal/Process

The applicant proposes to establish a bed and breakfast inn within the walkout basement portion of an 

existing single-family residence.   

Table 3.03 lists bed and breakfast inns as a special land use in the SR District.  Such uses are also subject 

to the use conditions of Section 3.03.02(b). 

Procedurally, the Planning Commission is to review the special land use, sketch plan, and Environmental 

Impact Assessment, and put forth recommendations to the Township Board following a public hearing. 

Attention: Amy Ruthig, Planning Director 

Subject: Bed and Breakfast Inn – Special Land Use and Sketch Plan Review #1 

Location: 7854 Collingwood Drive – south side of Collingwood Drive, west of Grand River Avenue 

Zoning: SR Suburban Residential District 
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Genoa Township Planning Commission 

Bed and Breakfast 

Special Land Use and Sketch Plan Review #1 

Page 2 

Aerial view of site and surroundings (looking north) 

C. Special Land Use Review

Section 19.03 of the Zoning Ordinance identifies the review criteria for Special Land Use applications as 

follows: 

1. Master Plan.  The Township Master Plan identifies the subject site as Low Density Residential,

which is intended for “single family residential development located between rural residential areas

and the more developed areas of the Township.”

The Plan further states that “these areas are only intended for residential uses or small-scale

neighborhood-serving non-residential uses.”

The proposal for a bed and breakfast inn accessory to a single-family residential is generally

compatible with this classification.

2. Compatibility.  The neighborhood is generally developed with single-family residences on roughly

1-acre lots.  The surrounding area includes attached residential to the west and

commercial/service/office uses to the east along Grand River Avenue.

The submittal states that the applicant will still reside in the home and that they will have policies and 

rules in place to help prevent any disruptions caused by guests.  We request the applicant provide the 

Township with a copy of these policies and rules. 

Additionally, the use conditions of Section 3.03.02(b) are intended to help ensure compatibility.  

Provided the use conditions are met to the Commission’s satisfaction, we expect the proposal to be 

compatible with the surrounding area. 

3. Public Facilities and Services.  The submittal notes that the site has existing well and septic systems

that will accommodate the residence and the proposed bed and breakfast inn.

The applicant must address any comments provided by the Township Engineer and/or Brighton Area

Fire Authority related to this criterion.

4. Impacts.  Similar to comments above, provided the use conditions are met to the Township’s

satisfaction, surrounding properties are not expected to be adversely impacted by the proposal.

Subject site 
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Genoa Township Planning Commission 

Bed and Breakfast 

Special Land Use and Sketch Plan Review #1 

Page 3 

5. Mitigation.  If further concerns arise as part of the review process, the Township may require

additional efforts to mitigate potential adverse impacts.

D. Use Conditions

Bed and breakfast inns are subject to the use conditions of Section 3.03.02(b), as follows: 

1. Required parking areas shall be located off-street and shall not be located in any required front

yard.

Section 14.04 requires 1 space per guest room, plus 2 spaces.  It appears that 2 guest rooms are proposed, 

though the submittal does not clearly state this.  If this is accurate, the project requires 4 spaces, in 

addition to the 2 required for the residence. 

The application form references a garage, which suggests that the required spaces for the residence are 

provided. 

The submittal includes aerial photos of the site which show a relatively large driveway; however, it is not 

clear that there is area for 4 cars outside of the required 40-foot front yard setback (there are no 

dimensions provided). 

The applicant must provide additional information demonstrating that this condition is fully met. 

2. No bed-and-breakfast inn shall be located closer than 300 feet to another bed-and breakfast

inn.

The application form states that “from the public listing, we do not see any bed-and-breakfast closer than 

300 feet.” 

As part of this review, we conducted simple internet searches and found no listings of existing bed and 

breakfast inns within the Township boundary. 

If the Commission is satisfied with the research conducted, they may find this standard to be met.  If they 

are not satisfied, they may wish to request additional information from the applicant. 

3. Meals or other services provided on the premises shall only be available to residents, employees

and overnight guests of the inn.

The application form states that “meals and other services will be provided by me.”  We request the 

applicant add a statement to the application form or Impact Assessment acknowledging this condition. 

4. The dwelling unit in which the bed and breakfast establishment is located shall be the principal

residence of the operator, and said operator shall live on the premises while the establishment is

active.

Based on the material submitted, this condition is met. 

E. Sketch Plan Review

Given the nature of the project, there are relatively few site development regulations that apply (beyond 

the use conditions noted above). 

With that being said, the applicant must address the parking comment previously noted.  Additionally, we 

request the applicant provide the Township with an indication of how refuse removal will be managed. 8



Genoa Township Planning Commission 

Bed and Breakfast 

Special Land Use and Sketch Plan Review #1 

Page 4 

The sketch plan also identifies 2 areas of fencing, though it is unclear if the fencing exists or is proposed. 

If proposed, we request that details be provided.  The applicant should also be aware that a separate fence 

permit will be required (if proposed). 

Should you have any questions concerning this matter, please do not hesitate to contact our office. 

Respectfully, 

SAFEBUILT 

Brian V. Borden, AICP 

Michigan Planning Manager 
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Tetra Tech 
3497 Coolidge Road, East Lansing, MI 48823 

Tel 517.316.3930   Fax 517.484.8140    www.tetratech.com 

June 7, 2023 

Ms. Amy Ruthig 

Genoa Township 

2911 Dorr Road 

Brighton, MI 48116 

Re: Collingwood Drive Bed and Breakfast 

Sketch Plan Review No. 1 

Dear Ms. Ruthig: 

Tetra Tech conducted a sketch plan review of the Collingwood Drive Bed and Breakfast Special Use application. 

The sketch plan and application, last dated May 14, 2023, was prepared Tolga and Nazmiye Yapici. The application 

proposes using the existing basement as a bed and breakfast. No site improvements are proposed. The property is 

located on the south side of Collingwood Drive, approximately 600-feet west of Grand River Avenue. We offer the 

following comments: 

GENERAL 

1. The sketch plan is missing the following required sketch plan contents: legal description of the property,

existing building and parking dimensions, and setbacks.

UTILITIES 

1. The application notes that the new use will use the existing well and septic on site. The Petitioner should

provide documentation from the County Health Department documenting the suitability of the existing

septic system for the increased use.

Contingent on the above comments being addressed, we have no engineering related concerns to the proposed 

special land use. Please call or email if you have any questions.  

Sincerely, 

Shelby Byrne, P.E. 

Project Engineer 
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June 5, 2023

Amy Ruthig
Genoa Township
2911 Dorr Road
Brighton, MI 48116

RE: Collingwood Dr. Bed & Breakfast
7854 Collingwood Drive
Genoa Twp., MI
SPECIAL LAND USE

Dear Amy,

The Brighton Area Fire Department has reviewed the above-mentioned site plan. The plans
were received for review on May 25, 2023. The project is based on a proposed special land use
to convert the basement of an existing single-family residential home to be used as a bed and
breakfast. The plan review is based on the requirements of the International Fire Code (IFC) 2021
edition. Unless modification of the proposed plan occurs under the design of an architect, and
the residence provides a code compliant habitable space, the fire authority does not
recommend approval of this special land use for the following reasons:

1. The interior-most bedroom is too small to be considered a bedroom per code. The minimum
square footage is 70 square feet for a habitable room.

MRC R304

2. The basement bedrooms are not provided with required emergency escape and rescue
openings as required. There are no escape/rescue openings proposed on the sketch plan.

MRC R310

3. Smoke alarms shall be provided in each of the basement bedrooms as well as the common
area outside the bedrooms. The alarms shall be hardwired with battery backup and
interconnected the smoke alarms installed in the primary residence.

MRC R314

4. Carbon monoxide alarms shall be installed within the common area of the residence and
shall be hardwired with battery backup.

 MRC R315

5. A minimum of one 10lbs. ABC dry chemical fire extinguisher shall be provided in the
basement for occupant use. It shall be installed in an open and conspicuous location.

IFC 906

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

Cordially,

Rick Boisvert, CFPS
Fire Marshal
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Environmental Impact Statement 
FOR 

Special Land Use 
FOR 

 ‘7854 Collingwood Dr. Brighton, MI, 48114’ 
GENOA TOWNSHIP, LIVINGSTON COUNTY 

MICHIGAN 

Prepared by Nazmiye Yapici 

7854 Collingwood Dr. 
Brighton, MI 48114 

(906)281-4520

MAY 14, 2023 
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INTRODUCTION: 
The purpose of this environmental impact statement to show effect of special use 
request. 

LOCATION: 
Property is at 7854 Collingwood Dr., Brighton, MI, which is in Genoa Township and 
Livingston County. Figure 1-Figure 4 shows existing structures and natural features. 

Figure 1. Satellite Top image shows satellite image of property labelled with blue home picture. Bottom image shows 
lot lines.
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Figure 2. Picture of patio from walk-out basement. 

Figure 3. Picture of existing off-street parking. 

14



Impact on natural features: 

The property is on 1.2-acre land. Livable area above ground is 2064 sq 
feet. The livable area underground is 910 sq feet. It is on well water 
(existing structure). Well water is defined as groundwater that is untreated. 
Well drillers drilled down to the aquifer, which is an underground layer of 
permeable rock containing water. Then, a pump system is installed to carry 
the water up from the ground and into our home. The property has a septic 
tank. Drain Field: Septic drain fields, also called leach fields or leach drains, 
are subsurface wastewater disposal facilities used to remove contaminants 
and impurities from the liquid that emerges after anaerobic digestion in a 
septic tank. The drain field is calculated to be 10’ X 45’. Inspection showed 
1000 and 1500 gallons two septic tanks. Septic tanks recently pumped 
(09/30/2022, receipt shows 1000 gallons). Radon mitigation system 
installed to basement. There is no wetland in the property. There are 
mature trees and plants. 

Impact on stormwater management: 

There won’t be any change to existing drainage patterns by activity. 

Figure 4 Picture of existing basement living room area with walk-out basement door. This area will be updated. 
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Impact on surrounding use: 

Our property is very dark during the night. We plan to install solar lights in the driveway 
and back yard to increase lighting in our property to feel safer for our own use. 
Therefore, regardless of use as bed and breakfast, there would be increase in lighting. 
We do not anticipate an increase in lighting due to its special use.  

We will not allow our guests to use our home as party hours, quiet hours will be applied 
between 10 pm to 8 am for ourselves and for our neighbors. Therefore, we do not 
anticipate any increase in noise that will affect surrounding neighborhoods. 

Impact on Public Facilities and Services: 

We expect up to 5 people at our bed and breakfast. It could be two adults 
and three kids or  4 adults who might need space to sleep during their visit. 
Since their visit will be short term, we do not expect any impact on Area 
Public Schools and very minimal impact on Fire and Police Departments 
(due to human nature).  

We hope to attract people visiting the area for recreational purposes, 
college student parents who need space during graduation times, patient 
care takers whose relatives might be in treatment in dialysis area or cancer 
center.  

Impact on Public Utilities: 

Currently we are only using public waste containers. We might require an 
additional dumpster, but we do not know how much waste could be 
generated due to this operation.  

There won’t be construction to existing systems therefore, we do not 
anticipate any impact on septic or well.  

Storage and Handling of Any Hazardous Materials: 

During minor renavtion/update, we will produce paint cans. Also, there would be some 
disposed furniture, wood panels. We will use Bagster Bag which will collect all of our 
renovation/remodeling waste for 231$ with scheduled collection. There won’t be any 

16



hazardous material storage on site in quantities over 55 gallons. We do not plan to store 
any pesticides over 100 pounds or over 55 gallons. 

Traffic Impact Study: 

Since there might be only one or two additional cars visiting my home just like regular 
guest visit and since there is existing off-street parking. The impact on traffic will be 
minimal.  

Historic and Cultural Resources: 

There won’t be any alteration to the existing structure exterior, thus no impact on 
resources. 

Special Provisions:  

There is no existing deed restrictions. 
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w� r Tech 718 s. M;chigan Howell, Ml 48843 (517) 548·2505 Fax (517) 548-3434 
---=--=-=--=-,:__ _ ___;_..:.:..:_:_:.:_:�---__;.--___,;__;. ________ --... 

C ) www.watertech-inc.com 
A Testmg Laboratory 

WATER ANALYSIS RESULTS 

To: 
Fletcher Inspections 
75 E. Henry St. 
Saline, MI 48176 

Date Sampled: 
Date Received: 
Collected By: 
Sample Point: 

I /24/2023 I I :00 
1/24/2023 
Thomas M 
Laundry Sink 

Sample ID: 
7854 Collingwood Dr 
Brighton, MI 48114 

Test Parameter 

Total Coliform 
Nitrate-N 
Total Arsenic 

Result 

Absent 

Not Detected 

Not Detected 

Units RL 

Pres/Abs. 
mg/L-N 0.1 
mg/L 0.001 

Lab Sample Number: 166910-0 I 

Maximum 
Method Analysis Date Analyst Desired Limit 

SM9223B I /24/2023 16:20 CTM MCL=Abs. Or 0 
SM4500NO3 I /24/2023 4:32 CTM MCL=l0 
EPA200.8 1/25/2023 0:00 CTM MCL=0.010 

Released By: Date: 1/25/2023 

Laboratory #0023 assigned by the Michi an Department of Environment and Great Lakes (EGLE) for the microbiological and chemical 
analysis of drinking water. 

ABBREVIATIONS: 
RL = Lowest reporting level 

MCL = Maximum Contaminant Level - The maximum permissible level established by the US EPA and or EGLE for safe drinking water. 
SMCL = Secondary Maximum Contaminant Level - Suggested maximum level established by the USEPA for desirableable water quality. 
CFU/100 ml= Colony Forming Units/I 00 milliliter sample volume. 
mg/L = Milligrams per liter(= parts per million). 
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Stairs to side entrance

off street parkingoff street parking

Livingston County GIS Map

SEMCOG, Esri, HERE, Garmin, GeoTechnologies, Inc., USGS, EPA,
Livingston County IT/GIS

Tax Parcel

Parcel Dimensions

Subdivision / Condominium

Roads

Minor Road

PLSS Section

Municipality

5/17/2023, 12:58:21 PM
0 0.01 0.020.01 mi

0 0.02 0.040.01 km

1:1,129

Livingston County IT/GIS
Map information depicted is not intended to replace or substitute for any official or primary source. Boundary measurements and area calculations are approximate and should not be construed as survey measurements.

Fence

Fence
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minimum necessary to allow redevelopment of the site, while still meeting the spirit and intent 
of the ordinance. 

C. The PUD site plan shall provide one or more of the following benefits not possible under the
standards of another zoning district, as determined by the Planning Commission:

• 

• 

• 

• 

• 

preservation of significant natural or historic features 
a complementary mixture of uses or a variety of housing types 
common open space for passive or active recreational use 
mitigation to offset impacts 
redevelopment ofa nonconforming site where creative design can address unique site constraints . 

D. The site shall be served by public sewer and water. The Township may approve a residential PUD
that is not served by public sewer or water, provided all lots shall be at least one (1) acre in area and
the requirements of the County Health Department shall be met.

Size of property is 51.9+/- acres. 
--------

DESCRIBE BELOW HOW THE REQUESTED PUD DESIGNATION COMPLIES WITH 
AFOREMENTIONED MINIMUM LOT SIZE REQUIREMENTS. 
The proposed development is over 51 acres. The development will preserve natural features 
and provided common open space opportunities for the residents, including walking trails, a 
community bwldmg and swrmmrng pool. 1 he SIie rs constrained by regulated wetlands and create 
design is required ta address the constraints The site has access to public water supply and 
sanitary sewer. 

STANDARDS FOR REZONING TO PLANNED UNIT DEVELOPMENT (RESPOND HERE OR 

WITHIN THE IMPACT STATEMENT) 

1. How would the PUD be consistent with the goals, policies and future land use map of the Genoa
Township Master Plan, including any subarea or corridor studies. If conditions have changed since the
Master Plan was adopted, the consistency with recent development trends in the area;

The future land use map for Genoa Township identifies mixed use town center. However, a change 
In need tor retail services has been observed m the market. I here Is a lack of ability to attract new 

retail to compete with the existing retail services already located in the area The proposed use is 
consistent with the high intensity use along the Grand River Corridor. This is consistent with 
suFrounding land use and pFOvides a !Fansition to !he residential areas to U1e south. 

2. The compatibility of all the potential uses in the PUD with surrounding uses and zoning in terms of land
suitability, impacts on the environment, density, nature of use, traffic impacts, aesthetics, infrastructure
and potential influence on property values;

The RPUD with an HOR underlying zoning is a transitional residential zoning that is typically found adjacent to high 

and medium intensity uses. This is consistent with this property and its surrounding uses. In this situation 

the property is surrounded by industrial, general business and office. There is residential to the north 

(higher density) and the south (lower density). The RPUD allows for additional open space, protection 

of natural features, and is supported by the existing infrastructure. 

3. The capacity of infrastructure and services sufficient to accommodate the uses permitted in the requested 
district without compromising the "health, safety and welfare" of the Township; 

The proposed development will be compatible with past planning efforts and therefore the infrastructure 

is present to support it. The township services planned for this area will not be overtaxed by the development. 
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4. The apparent demand for the types of uses permitted in the PUD;
Successful development area reaching various age demographics that seek amenities, le�s maintenance 

nature preservation and convenience to restaurants and shopping. This location is well located between 

Brighton and Howell where downtown shopping and restaurants are available as well as the Genoa 

retail and restaurant area at Latson and Grand River. 

AFFIDAVIT 

The undersigned says that they are the � (owner, lessee, or other specified interest) 
involved in this petition and that the foregoing answers and statements herein contained and the infer n 
herewith submitted are in all respects true and correct to the best of his/her kno e and belief. 

BY: Mark Kassab, Grand River Dorr, LLC 

ADDRESS: 315550 Northwestern Hwy, ste 200 Farmington Hills 48334

Co11tact lllformatio11 - Review Lellers and Correspondence shall befo1warded to thefollowi11g: 

Jonathan Curry or PEA Group icurry@peagroup.com 
____________ . ______________ at. _______ _ 

Name B11slt1ess Aflll/at/011 E-mail 

-----------------

FEE EXCEEDANCE AGREEMENT 

As staled on the site plan review fee schedule, all site plans are allocated two (2) consultant reviews and one (I) 
Planning Commission meeting. If additional reviews or meetings are necessary, the applicant will be required 
to pay the actual incurred costs for the additional reviews. If applicable, additional review fee payment wi II be 
required concurrent with submittal to the Township Board. By signing below, applicant indicates agreement 
and lull understanding of this policy. 

PROJECT NAME: Grand River Dorr

PROJECT LOCATON & DESCRIPTION: 6080 W Grand River (Grand River/Dorr}

SIGNATU.z47t± DATE: cl� /ti<;;i_ 
PRINT NAME: MARK KASSAB PHONE: 248-865-0066

315550 Northwestern Hwy, ste 200 Farmington Hills 48334
COMPANY NAME & ADDRESS:. ____________________ _ 
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Contact Information - Review Letters and Correspondence shall be forwarded to the following: 

�L-> _M_a_rk_K_a_s_s_a _b ____ or Grand River Dorr, LLC
Name Business Affiliation 

FEEEXCEEDANCEAGREEMENT 

at mWSab@mSNplroreelestale.com 

E-mail Address 

As stated on the site plan review fee schedule, all site plans are allocated two (2) consultant reviews and 
one (I) Planning Commission meeting. If additional reviews or meetings are necessary, the applicant 
will be required to pay the actual incurred costs for the additional reviews. If applicable, additional review 
fee payment will be required concurrent w· submittal to the Township Board. By signing below, 
applicant indicates agre ent and full erstanding of this policy. //4 { .1.

SIGNATURE· DATE:. __ ()-"--.,_ , __ oo;.._-'-/_ :J.. _____ _
PRINT NAME: Mark Kassab PI-IONE: 248-865-0066

ADDRESS 315550 Northwestern Highway. ste 200 Farmington Hills 48334 
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2. Request to approve November 7, 2022 regular meeting minutes

3. Request Board approval to adjust the Refuse Special Assessment Roll, #X0012, and to
adjust the 2022 Winter tax roll accordingly for parcel numbers 4711-09-201-243, 4711-19-
300-008, 4711- 26-300-044 4711-23-200-013, 4711-33-401-016, 4711-34-403-006, and
4711-34-403-007.

Regular Agenda 

Moved by Hunt, supported by Lowe, to approve the Regular Agenda as presented. The motion 
carried unanimously. 

4. Consideration of a recommendation for approval and adoption of rezoning ordinance
number Z22-03 and associated Planned Unit Development (PUD) agreement, impact
assessment and conceptual PUD site plan. The request is to rezone approximately 52 acres
from the Neighborhood Service District, Medium Density Residential district and the Town
Center Overlay district to a Residential Planned Unit Development overlay of the High
Density Residential District (HDR) to allow for 204 apartments units with a net density of
6.23 units per acre. The property consists of two vacant parcels with parcel ID numbers
4711-11-300-014 and 4711- 14-100-002 located at the southeast corner of Grand River and
Dorr Road. The request is petitioned by Grand River Dorr, LLC.
A. Disposition of Rezoning Ordinance Z-22-03 (requires roll call vote)
B. Disposition of PUD Agreement
C. Disposition of Impact Assessment
D. Disposition of Conceptual PUD Site Plan

Mr. Mark Kassab provided a history of the property as well as his company. They own many 
high-end apartment complexes in Michigan. He stated they will not be encroaching into the 
wetlands. The current zoning allows for a zero foot setback; however, they are proposing a 75 
foot setback on Grand River and 68 feet on Dorr Road. They are proposing a less dense 
development than what would be allowed under the current zoning. They have discussed the 
expansion of Grand River with the Livingston County Road Commission and if it is needed, they 
will accommodate that. He cannot speak if these residents will be using Lake Chemung; 
however he has spoken to Mr. Wilson and he is in support of this project. 

Mr. Kassab showed a colored photo rendering of the proposed buildings and explained the floor 
plans. He also showed the site plan and what the views will be from both Grand River and Dorr 
Road. 

Mr. Mortensen is concerned with the amount of brick facing the roads. Mr. Kassab stated that 
nearly 100 percent of the front of the buildings will be brick or stone. 
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Ms. Skolarus questioned the location of the mailboxes. Mr. Kassab stated the clubhouse will 
have an area for both mail and parcel deliveries. 

Ms. Ledford questioned the results of the traffic study. Ms. Jill Bauer, the traffic engineer, stated 
they have done a traffic study to include the hospital expansion. She stated there were no 
significant changes when it was included.  

Ms. Hunt clarified that the water and sewer system has capacity for this development. Mr. 
Kassab will confirm again with MHOG that there is capacity. If there is not, then they will not be 
able to build what they are proposing 

Ms. VanMarter noted that more details, such as building elevations and materials, 
environmental impacts, etc. will need to be developed and presented to the Planning 
Commission and Township Board for final review and approval. 

Moved by Hunt, supported by Mortensen to approve and adopt Ordinance Z-22-03. This 
approval is made because the proposed amendment to the Zoning Map and reclassification as 
a Residential Planned Unit District (RPUD) /High Density Residential (HDR) with the related 
development agreement, impact assessment and conceptual plan has been found to comply 
with the qualifying conditions and the criteria stated in 10.03.01, 10.07.01 and 22.04 of the 
Township Zoning Ordinance. The motion carried unanimously with a roll call vote (Ledford 
- yes, Croft - yes, Hunt - yes, Lowe - yes, Mortensen - yes, Skolarus - yes, and Rogers -
yes).

Moved by Hunt, supported by Lowe to approve the PUD Agreement revised on November 1, 
2021 with the following conditions: 
1. The revised PUD agreement submitted, made revisions to an outdated earlier version of the

agreement. The applicant must work with staff and the Township attorney to blend the
agreements and revisions must be made to the satisfaction of Township staff.

2. All deviations requested must be specifically detailed including setbacks requested outlined
in the PUD Agreement.

3. The applicant must address any comments provided by the Township Planner and
Engineer, Utilities Director and/or Brighton Area Fire Authority.

The motion carried unanimously. 

Moved by Ledford, supported by Lowe, to approve the Environmental Impact Assessment 
dated May 25, 2022 as submitted. The motion carried unanimously. 

Moved by Hunt, supported by Lowe, to approve the Conceptual PUD Plan dated November 4, 
2022 with the following conditions: 
1. The final site plan shall include all items as required by Section 10.06 as required by

ordinance.
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2. The deviations along Grand River for building and parking setbacks shall be reviewed to
determine if they can be moved further south to decrease the 25-foot deviation.

The motion carried unanimously. 

5. Request to approve the proposal from Douglas Electric dated November 4, 2022 for the
Township Hall parking lot and driveway lighting improvements excluding and deducting both
alternates for a total construction project cost not to exceed $145,325.50 ($126,370 + 15%
contingency).

Ms. Hunt asked if this proposal includes lighting for the basketball courts as requested by a 
resident, whose letter is in this evening’s packet. Ms. VanMarter stated that was Alternate 
Proposal #2, which was removed from her recommendation. It can be done at a later date. 
Supervisor Rogers requested the Board discuss adding lighting to the court.  

Moved by Lowe, supported by Mortensen, to approve the proposal from Douglas Electric dated 
November 14, 2022 with removal and deductions for alternate proposals 1 and 2 for a project 
total not to exceed $145,325.50 ($126,370 plus 15% contingency). The motion carried 
unanimously. 

6. Consideration of Resolution 221121 for Censure and Reprimand of the Township Clerk,
Paulette Skolarus. (requires roll call vote)
A. If necessary, consider motion to enter into closed session under the Open Meetings Act,

MCL 15.268(h) to consider material exempt from discussion or disclosure by state or
federal statute (attorney-client communications). (requires roll call vote and 2/3 majority)

B. Consider motion to adjourn the closed session and reconvene in open session. (roll call)

Ms. VanMarter distributed the Resolution for Censure and Reprimand of the Township Clerk for 
all Board Members to read.  

Ms. Skolarus asked to make a presentation. Mr. Rogers stated he requested at the last Board 
Meeting that any further discussion regarding the investigation be placed as an agenda item 
and that the Clerk submit that request as required by policy. She did not provide it as required 
therefore, that item is not on tonight’s agenda. Ms. Lowe asked if Ms. Skolarus read the entire 
resolution. Ms. Skolarus responded that she did not. Ms. Lowe encouraged Ms. Skolarus to 
read the entire resolution.  

Ms. Skolarus would like to present data to the Board regarding her and Mr. McCririe’s payroll 
from 2016. Ms. Hunt stated a motion was approved at the October 26, 2022 Special Board 
Meeting that no more Township funds or resources shall be used regarding this payroll issue, 
and asked if Ms. Skolarus used the Township copier to make copies of the data to present to 
each of the Board Members this evening. Ms. Skolarus indicated that she did make copies on 
the Township copier.  
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GENOA CHARTER TOWNSHIP BOARD 
Regular Meeting & Public Hearing 

November 7, 2022 

MINUTES 

Supervisor Rogers called the regular meeting of the Genoa Charter Township Board to order at 
6:30 pm at the Township Hall. The following members were present constituting a quorum for 
the transaction of business:  Bill Rogers, Paulette Skolarus, Jean Ledford, Terry Croft, Jim 
Mortensen, Diana Lowe and Robin Hunt. Also present were Township Manager Kelly 
VanMarter, Township Attorney Joe Seward, Human Resources Director Kim Lane and William 
Tucker of Maner Costerisan and five persons in the audience. 

The Pledge of Allegiance was recited. 

The call to the public was opened at 6:31 pm 

Ms. Eda Biegas of 1950 Genoa Circle questioned the traffic study that was submitted for the 
apartments on the corner of Dorr and Grand River only included the traffic from the new hospital 
or included the summer lake traffic also. If not, she would like it to include it. Ms. VanMarter 
advised she can review the study and provide that information to Ms. Biegas.  

Ms. Biegas wants to ensure that the setbacks are far enough that if Grand River needs to be 
expanded, it won’t be the homes on the other side of the road that will be affected. She feels the 
proposal is too dense. 

Mr. Wayne Brewer who lives in Sunrise Park has concerns about the Dorr Road development. 
He is against it. It is not needed. There is already a lot of congestion in that area. The farmland 
should remain farmland.  

Mr. Andy Beaudry of 3631 Woodridge is opposed to the rezoning for the apartments. It is not a 
good fit for the Township, it will increase traffic, and the property is very close to one of the 
largest egret populations in the County. 

The call to the public was closed at 6:37 pm. 

Consent Agenda 

Moved by Ledford, supported by Mortensen, to approve the Consent Agenda as presented. 
The motion carried unanimously. 

1. Payment of Bills: November 7, 2022

2. Request to approve October 17, 2022 regular meeting and October 26, 2022 special
meeting minutes
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● The applicant shall comply with the conditions of the Planning Commission.
● The applicant shall comply with the conditions of the Township Engineer’s letter dated

March 8, 2022 prior to land use permit issuance. The stormwater comments can be
addressed by the Livingston County Drain Commissioner’s Office as part of the SESC
review and permit process.

● The applicant shall comply with the conditions of the Brighton Area Fire Authority Fire
Marshal’s letter dated March 9, 2022 prior to land use permit issuance.

● Future parking lot lighting shall comply with the Township Exterior Lighting Standards
(Section 12.03).

● In order to connect to the public utilities, all REU fees must be paid at land use permit
issuance.

● There shall be a limit of four to six trailers on the property.
The motion carried unanimously.

8. Request for introduction of the proposed rezoning ordinance number Z-22-03 and to set the
meeting date for the purpose of considering the proposed ordinance for adoption before the
Township Board on Monday, November 21, 2022. The request is to rezone approximately
52 acres from the Neighborhood Service District, Medium Density Residential District and
the Town Center Overlay District to Residential Planned Unit Development. The property
consists of two vacant parcels with a combined total of approximately 52 acres with parcel
ID numbers 4711-11-300-014 and 4711-14-100-002 located at the southeast corner of
Grand River and Dorr Road.

Moved by Hunt, supported by Ledford, to introduce proposed rezoning ordinance number 
Z-22-03 and to set the meeting date to consider adoption before the Township Board on
Monday, November 21, 2022 for the purpose of considering the proposed zoning map
Amendment. The motion carried unanimously.

9. Request for approval to appoint Kelly VanMarter as the FOIA Coordinator for the remainder
of the current term, to re-appoint Diana Lowe to the Planning Commission with a term
ending 11/20/23, to re-appoint Jean Ledford to the Zoning Board of Appeals with a term
ending 11/20/23 and to re-appoint Chris Grajek, Ron Matkin, Marianne McCreary, and
Lindsay MacFarlane (alternate) to the Board of Review with terms ending 12/31/24 as
recommended by the Township Supervisor.

Moved by Lowe, supported by Mortensen, to appoint Kelly VanMarter as the FOIA Coordinator 
for the remainder of the current term, to re-appoint Diana Lowe to the Planning Commission 
with a term ending 11/20/23, to re-appoint Jean Ledford to the Zoning Board of Appeals with a 
term ending 11/20/23 and to re-appoint Chris Grajek, Ron Matkin, Marianne McCreary, and 
Lindsay MacFarlane (alternate) to the Board of Review with terms ending 12/31/24. The motion 
carried unanimously. 

35

amy
Highlight



Genoa Township Planning Commission 
September 12, 2022 
Approved Minutes  

2 

Commissioner Dhaenens asked Ms. Kline-Hudson how Genoa Township as well as other 
communities can meet to open the dialogue to discuss traffic issues in the county. She stated 
she can definitely facilitate a discussion between the appropriate municipalities. 

OLD BUSINESS: 

OPEN PUBLIC HEARING #1...Consideration of a rezoning application, PUD Agreement, 
Environmental Impact Assessment and conceptual PUD Plan for a proposed rezoning and 
conceptual plan approval for a proposed development of 204 apartment units. The proposed 
rezoning is to go from Neighborhood Service District (NSD)/Medium Density Residential (MDR) 
with Town Center Overlay (TC) to High Density Residential (HDR) with a Residential Planned 
Unit Development (RPUD) overlay. The request involves parcels 4711-11-300-014 and 4711-
14-100-002 located on the southeast corner of Grand River Avenue and Dorr Road. The
request is petitioned by Grand River Dorr, LLC.

A. Recommendation of Rezoning to HDR/RPUD
B. Recommendation of PUD Agreement (dated 6-22-22)
C. Recommendation of Environmental Impact Assessment (file dated 5-25-22)
D. Recommendation of Conceptual PUD Plan (dated 8-22-22)

Mr. Mark Kassab and Mr. James Galbraith of Grand River Dorr, LLC, Mr. Jonathan Curry, the 
architect, and Ms. Jill Bauer, the traffic engineer, were present. 

Mr. Kassab reviewed the requests that were made at the previous Planning Commission 
meeting. They have increased the setbacks on Grand River from 50 feet to 75 feet and on Dorr 
Road from 46 feet to 77 feet. 

They have done a lot of research and called MISS Dig and there is no fiber optic line through 
the property. 

Ms. Bauer stated she has received a copy of the traffic study that was done for the hospital and 
that proposed expansion did not negatively affect the traffic for this project. The study included 
the intersections at Dorr and Grand River & Hughes and Grand River. Most of the trips for the 
hospital are from and toward the east so they do not affect their project.  

Mr. Borden reviewed his letter dated August 31, 2022 
1. PUD Qualifying Conditions

● Based upon his review, the qualifying conditions of Section 10.02 are satisfied. The
applicant must address any comments provided by the Township Engineer, Utilities
Director and/or Brighton Area Fire Authority.
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2. Rezoning Criteria
● As a PUD project, the request may be viewed as consistent with the intent and

goals/objectives of the Master Plan.
● HDR rezoning may be viewed as appropriate given the inclusion of the RPUD and the

site amenities provided by the proposal.
● His belief is that the RPUD is reasonable provided the provisions of Section 10.03.01 are

met to the Township’s satisfaction.
3. Conceptual PUD Plan

● Deviations are sought for side and rear parking setbacks, excess parking spaces,
grading (but not structures) within the natural feature setback, and from the requirement
for a 100-foot open space depth along exterior public roadways. He noted they improved
this to 75 feet; however, it still requires a deviation.

● Revisions to the plan have improved upon the parking setback and open space depth
deviations previously discussed.

● Per the previous meeting, the applicant is working on building material calculations to
determine whether deviations are necessary or not. This would need to be determined at
the time final site plan approval is requested.

4. Draft PUD Agreement
● The Agreement must identify the deviations sought as part of the PUD.
● He suggests additional language be provided with respect to the preservation and

maintenance of open space/conservation areas.
● If a phased project is proposed, each phase must be described and outlined.
● The applicant must address any comments provided by staff and/or the Township

Attorney.

Ms. Byrne reviewed her letter dated September 7, 2022. Two significant items are: 
1. The Livingston County Road Commission will need to approve both access drives to the

site, and this approval should be provided to Genoa Township prior to final approval.
2. The response letter provided by Grand River Dorr, LLC., dated August 22, 2022,

provided modified setbacks on Grand River Avenue and Dorr Road, and referenced
communication with the Livingston County Road Commission. Communication with the
Road Commission regarding the suitability of the proposed setbacks for future ROW
needs should be provided to the Township for their records.

The remaining items in her letter were for informational purposes or will be addressed at final 
site plan approval. 

The letter from the Brighton Area Fire Authority Fire Marshal, Rick Boisvert, dated August 25, 
2022 states the following: 

● A minimum vertical clearance of 13½ feet shall be maintained along the length of all
apparatus access drives. This includes but is not limited to porte-cochere, lighting, and
large canopy trees. A number of trees must be relocated, the species modified, or the
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road width increased to not overhang the roadways. (A note was provided to address 
plantings at final site and construction review on the previous submittal, however 
the artist rendering indicates over 400 large canopy trees lining the roadways 
throughout the development. As they grow and reach full growth, nearly all 
species will either partially or completely encroach the roadway. Additional 
consideration shall be made to placement and species, and will require the 
ownership to include the overhead clearance requirement in the facility 
maintenance plan.) 

Mr. Kassab provided the type of trees that will be planted and how they grow, noting that they 
will not encroach into the roadway. 

The call to the public was opened at 7:04 pm. 

Ms. Janine Deaton of 699 Sunrise Park stated the corner at Grand River and Dorr Road is a 
blind spot. She asked how this traffic is going to affect the traffic on Grand River to Bendix, to 
Hacker, and further. She is also concerned about the power grid. She recently had a five-day 
power outage. 

Ms. Serena Anzalone of 5964 Glen Echo stated the traffic light at Dorr Road does not function 
properly. 

Mr. Ed Loft of 6055 East Grand River stated there will be over 300 cars entering and exiting this 
complex each day. He asked about the detention pond and how it will drain. Mr. Curry explained 
that the Road Commission has restricted how much they can send out of this pond and into the 
lake. Mr. Loft asked if there will be a light installed on Dorr Road at the entrance. 

Ms. Irene Loft stated that her view is beautiful now and if this is developed, it will then be of all of 
these buildings and garage doors.  

Ms. Susan Nichols of 4935 Fairways Drive is concerned about immigrants coming into our 
community. She saw a group of approximately 25 immigrant men at Marshalls. She is not sure 
how they are getting here. They are a danger. A woman was cornered at Target by two Mexican 
men recently. She wants to ensure these are high-end apartments and they will not be 
subsidized. 

The call to the public was closed at 7:15 pm. 

Mr. Kassab stated this is not a subsidized complex. With their targeted rent, the household 
income of the residents would need to be approximately $150,000 per year. He understands the 
traffic concerns; however, as the planner stated, this property is currently zoned to allow for 28 
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units per acre and they are proposing 6 units per acre. This PUD would benefit the Township 
and the developer. This is proper and sustainable development.  

Commissioner Rauch thanked the public for their comments and understands their concerns. 
The applicant has provided all of their information from their professionals and it has been 
reviewed by the Township’s professionals. He questioned if there was anything that the 
applicant can do to improve the outlet of their stormwater into the lake. Ms. Kassab stated that 
when they develop the property and install the retention ponds, it will improve the quality of the 
water that is coming off of their property.  

There was a discussion regarding the current ROW and any possible increases to the ROW at 
this intersection and how that would affect the setbacks proposed for this development. 
Commissioner Rauch noted that while the setbacks have been increased with the new plan, 
they still do not meet the requirements. He would like to see the two buildings on Grand River 
meet the 100 foot setback requirements. 

Commission Dhaenens would like to see the 100 foot setback met on Grand River and Dorr 
Road. Mr. Kassab stated they cannot increase the setback and decrease the size of the units. 
To accommodate the smaller setback, they have increased the landscaping and buffer along 
both roadways. Commissioner Dhaenens agrees with that for Dorr Road; however, he agrees 
with Commissioner Rauch. He would like the setback to be 100 feet on Grand River. Mr. 
Kassab provided his reasoning for requesting the deviation, which included the integrity of the 
product he is developing, the preservation of the wetlands on the property, as well as the 
financial feasibility of the project. 

Chairman Grajeck asked for the setback requirements as it is zoned now. Mr. Boarden stated 
they are allowed a zero lot line setback. Commissioner Rauch stated this would be if this were a 
commercial development, and this is residential. Ms. VanMarter stated she has met with the 
Road Commission about traffic calming in this area and they were not in favor of that. She 
questioned the applicant if they have met with the Road Commission to determine if they have 
plans to increase the ROW. Mr. Kassab is not aware of any plans that the Road Commission 
has with increasing the road width. He noted that there is very little market for commercial 
development. 

Commissioner Chouinard would like to see the 100 foot setback on Grand River, but noted that 
this project will develop this site and it is difficult to develop it as it is currently zoned 
commercial. If it was developed as commercial, the setback could be zero. The applicant's 
product is “top-notch”. 

Ms. VanMarter stated the standard setback along Grand River is 35 feet and if there is parking 
in the front, then the setback would be 70 feet. The Grand River setback for the condos off of 
Cortland Avenue is 35 feet.  
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Mr. Kassab showed and reviewed the Google Maps view of their development in Novi, which is 
on Grand River also, and is very similar to what they are proposing in Genoa Township. 
Ms. VanMarter advised the public that she will contact the Road Commission tomorrow to alert 
them of the signal trouble at Glen Echo as noted in the call to the public. 

Moved by Commissioner Rauch, seconded by Commissioner Dhaenens, to recommend to the 
Township Board approval of the rezoning from Neighborhood Service District (NSD)/Medium 
Density Residential (MDR) with Town Center Overlay (TC) to High Density Residential (HDR) 
with a Residential Planned Unit Development (RPUD) overlay for Parcels 4711-11-300-014 and 
4711-14-100-002 located on the southeast corner of Grand River Avenue and Dorr Road, per 
the following 
● The Planning Commission finds this request is consistent with the intent and

goals/objectives of the Master Plan.
● HDR rezoning is appropriate given the inclusion of the RPUD and the site amenities

provided by the proposal.
● The provisions of Section 10.03.01 of the Zoning Ordinance are met to the Planning

Commission’s satisfaction.
The motion carried unanimously. 

Moved by Commissioner Rauch, seconded by Commissioner Lowe, to recommend to the 
Township Board approval of the PUD Agreement dated June 22, 2022 for a proposed 
development of 204 apartment units for Grand River Dorr, LLC. per the following: 
● The qualifying conditions of Section 10.02 of the Zoning Ordinance are satisfied.
● The applicant must address any comments provided by the Township Engineer, Utilities

Director and/or Brighton Area Fire Authority.
The motion carried unanimously. 

Moved by Commissioner Rauch, seconded by Commissioner Dhaenens, to recommend to the 
Township Board approval of the Environmental Impact Assessment dated May 25, 2022 for a 
proposed development of 204 apartment units for Grand River Dorr, LLC. The motion carried 
unanimously. 

Moved by Commissioner Rauch, seconded by Commissioner Lowe, to recommend to the 
Township Board approval of the Conceptual PUD Plan dated August 22, 2022 for a proposed 
development of 204 apartment units for Grand River Dorr, LLC. per the following: 
● The deviations for building and parking setbacks along Dorr road are appropriate.
● The deviations along Grand River for building and parking setbacks shall be reviewed to

determine if they can be moved further south to decrease the 25-foot deviation.
● As a concept plan the Planning Commission finds this appropriate.
The motion carried unanimously.
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1. The response letter from the Petitioner, dated June 22, 2022, notes that the proposed
additional flow to the existing detention basin was designed in accordance with conversations
with the Livingston County Drain Commissioner (LCDC). The provided plans do not include
information on any infiltration testing or calculations as required by the updated LCDC standards
and an approval letter should be provided from the LCDC to ensure this requirement is being
waived prior to approval.
2. The detention basin outlet detail shows the 100-year detention and channel protection orifice
at 958.75 and 958.5 respectively, but the design storm elevation calculations show the 100-year
elevation at 960.70 and the channel protection elevation at 960.43. The outlet detail should be
revised to show the correct orifice elevations.

The Brighton Area Fire Authority letter dated July 5, 2022 states that all of the previous 
concerns have been addressed.  

A cal to the public was made at 8:41 p.m. with no response. 

Commissioner McCreary asked if this a medical use or general office. Mr. Crane stated that 
there will be a small lab with medical staff and they would have nurses on staff, may also 
include physical therapy.  

Commission Rauch stated that there is residential backing up the parking lot. He asked if the 
petitioiner would be agreeable to add more of a screen for the houses.  Mr. Crane stated that 
they will add more landscaping to fill in the gaps of the existing screen.  

 Moved by Commissioner Rauch, seconded by Commissioner Dhaenens to recommend to the 
Township Board approval of the Environmental Impact Assessment  dated June 1, 2022 for the 
expansion of a parking lot for an existing office/medical building located at 3399 E. Grand River 
Avenue on the north side of Grand River Avenue, west of Grand Oaks Drive. The motion 
carried unanimously.  

Moved by Commissioner Rauch, seconded by Commissioner Lowe, to approve the site plan 
dated June 21, 2022 for the expansion of a parking lot for an existing office/medical building 
located at 3399 E. Grand River Avenue on the north side of Grand River Avenue, west of Grand 
Oaks Drive with the following conditions:  

• The Planning Commission finds the 121% parking is sufficient.
• Replacement of the 4 evergreen trees with 4 canopy trees.
• Lighting fixtures and details will comply with the Township Zoning Ordinance and must

receive staff approval.
• Petitioiner will incorparate additional plantings along the north property line to fill in the

gaps in the landscaping.
• Landscaping plan discrepencies will be corrected.
• The applicant must address any comments provided by the Township Engineer and/or

Brighton Area Fire Authority.
The motion carried unanimously. 

OPEN PUBLIC HEARING #4...Consideration of a rezoning application, PUD Agreement, 
Environmental Impact Assessment and conceptual PUD Plan for a proposed rezoning and 
conceptual plan approval for a proposed development of 204 apartment units.  The proposed 
rezoning is to go from Neighborhood Service District (NSD)/Medium Density Residential (MDR) 
with Town Center Overlay (TC) to High Density Residential (HDR) with a Residential Planned 
Unit Development (RPUD) overlay. The request involves parcels 4711-11-300-014 and 4711-
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14-100-002 located on the Southwest corner of Grand River Avenue and Dorr Road. The
request is petitioned by Grand River Dorr, LLC.

A. Recommendation of Rezoning to HDR and PUD application for RPUD
B. Recommendation of PUD Agreement (dated 6-22-22)
C. Recommendation of Environmental Impact Assessment (file dated 5-25-22)
D. Recommendation of Conceptual PUD Plan (dated 6-23-22)

Mark Kassab and Jim Galbraith, with Grand River Dorr LLC., Jon Curry with PEA Group, and Jill 
Bauer, with Fishbeck, Thompson were present for the petitioner.  

Mr. Kassab gave a presentation on the company and the project. The project is proposed to 
consists of 204 high-end apartment units with two car attached garages, direct access to the 
units, 2-3 bedrooms, 1480-1630 sq. ft. units. The rent would range from $2400-$2800 per unit.   
The market studies that they have conducted support this type of project.  The current property is 
zoned NSD and MDR with a TC overlay.  The Township no longer in interested in pursuing the 
Town Center overlay. The current zoning is 14 units per acre based on the current zoning and 
with the TC overlay it would be 28 units per acre by special use.  They are proposing 6.2 units per 
acre. He stated that they do not believe that this is a strong site for retail use.  Some of the 
amenities will include EV stations, pet wash, pet park, resort style park, pool and amazon station 
and walking paths.  They are not proposing any impact to the wetlands and the natural features 
setback buffer.   

Mr. Borden reviewed his letter dated July 7, 2022: 

1. PUD Qualifying Conditions: based upon our review, the qualifying conditions of Section 10.02
are satisfied. The applicant must address any comments provided by the Township Engineer,
Utilities Director and/or Brighton Area Fire Authority.
2. Rezoning Criteria:

a. As a PUD project, the request may be viewed as consistent with the intent and
goals/objectives of the Master Plan.
b. HDR rezoning may be viewed as appropriate given the inclusion of the RPUD and the
site amenities provided by the proposal.
c. We believe the RPUD is reasonable provided the provisions of Section 10.03.01 are
met to the Township’s satisfaction.

3. Conceptual PUD Plan:
a. Deviations are sought for side and rear parking setbacks, excess parking spaces,
grading (but not structures) within the natural feature setback, and from the requirement
for a 100-foot open space depth along exterior public roadways.
b. At the time of this review letter, the applicant is working on building material calculations
to determine whether deviations are necessary (or not).

4. Draft PUD Agreement:
a. The Agreement must identify the deviations sought as part of the PUD.
b. If the Township is amenable to reducing the 100-foot open space along both exterior
roadways, we suggest the applicant be required to provide enhanced landscaping and
screening along both
frontages. This should include appropriate screening for vehicle parking and/or garage
doors.
c. We suggest additional language be provided with respect to the preservation and
maintenance of open space/conservation areas.
d. If a phased project is proposed, each phase must be described and outlined.
e. The applicant must address any comments provided by staff and/or the Township
Attorney.
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Ms. Byrne reviewed her letter dated July 6, 2022: 

1. The Livingston County Road Commission will need to approve both access drives to the site,
and this approval should be provided to Genoa Township prior to final approval.
2. A Traffic Impact Study was completed for the proposed development and was included in the
impact assessment. The study concludes that left turn passing lanes will be needed at both site
drives, and this is included on the site plans. The development will increase traffic in the localized
area however the improvements presented in the traffic study should mitigate the impacts.
3.The detention calculations shown on sheet C3.1 should be updated to the new Livingston
County Drain Commissioner standards as part of the final site plan submittal.
4.The petitioner is proposing multiple connections to the existing storm sewer on Grand River
Avenue. The Livingston County Road Commission will need to approve all proposed connections
to their storm sewer system and said approval should be provided to Genoa Township prior to
final site plan approval.
5.The Petitioner is proposing grading within the 25-foot wetland setback. This will require a
special land use permit or should be addressed in the PUD Agreement.
6. A utility impact study should be completed by MHOG for the proposed development, as it will
account for more than 100 new residential units. The downstream sanitary sewer pump stations
have known capacity concerns, and improvements will need to be considered as part of this
development.
7. The final site plan should include MHOG standard details.
8. After final site plan approval, the Petitioner will be required to submit construction plans to
MHOG Sewer and Water Authority for review and approval.

The biggest issue of concern is the connection of the storm system to the public road system.  
The applicant should ensure that the Road Commission will agree to this proposed design. 

Chairman Grajek asked if the petitioner has reviewed the Brighton Area Fire Authority letter dated 
July 5, 2022. Mr. Kassab stated that they have and will comply with the letter.  

For the benefit of the residents in attendance, Chairman Grajek asked Mr. Borden to go over the 
steps in the process.  Mr. Borden stated that this is here for rezoning and conceptual review.   The 
project will need to go to the Board for conceptual approval and then the final approval process 
would be back before the Planning Commission before going to the Board again for the final 
approval.   

Commissioner Dhaenens asked about parking and that he has an issue with not requiring the 
100-foot open space setback from the roads. Mr. Kassab stated that there are two spots in the
garage and two spots outside of the garage for parking. They have designed the units to have two
front elevations with substantial landscaping to where you will not see the buildings.

Mr. Borden stated that the current zoning allows for zero lot line setbacks. 

Commissioner Rauch asked why the applicant is asking for the PUD.   Mr. Borden responded that 
it is because they are not proposing a mixed-use component.  Mr. Kassab stated that they looked 
at a project with commercial along Grand River with 400 units behind but they felt that commercial 
wouldn’t work in this location and they felt like this was a better project.  

Chairman Grajek asked for a review of the traffic.  Ms. Bauer gave a review of the traffic impact 
study stating that it was determined that there would be no impact.   Chairman Grajek asked how 
it was possible that this would have no impact.  Ms. Bauer stated that the signalized intersections 
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are operating at acceptable levels and the added units would not reduce the level of service at all 
three major intersections.   There will be more traffic, but not so much that it would cause a 
significant reduction in the current level of service.   

Chairman Grajek asked if the proposed hospital project would impact their traffic counts.  Ms. 
Bauer stated that they would update their traffic study to include the hospital project.  

Commissioner Chouinard asked the applicant have they are going to handle the fiber line that 
runs through the property. Mr. Gilbraith stated that they would move it.  

Commission McCreary stated that she is concerned with the boat traffic on Dorr Road since there 
are three boat businesses located in the immediate area.  

Commission McBain stated that she struggles with this conversation on traffic since it is less than 
what is allowed on the site. Why are they concerned with traffic when they have not been 
concerned about it elsewhere?  

Commissioner Rauch stated that he is struggling with the reduction of the RPUD 100-foot open 
space buffer requirement from the roads. 

A call to the public was made at 9:44 p.m. with the following responses: 

Robert Biegas, 1950 Genoa Circle, stated he has concerns with the 100-foot buffer reduction and 
the impact on Grand River Avenue.  There would be no room for a right turn lane.  

Joe Mahalak, 5259 Pentwater Drive, has concerns with the south bound traffic on Dorr Road 
turning left.  

Robert Kuikhi, 6035 E. Grand River Avenue, stated that he has lost a loved one to a car accident. 
He has concerns with the traffic and the people pulling boats. He would like to see something to 
accommodate the Grand River residents in the Hughes and Dorr Road area.  

Judy Moses, 5251 Pentwater Drive, stated that she has concerns about the electricity in the area. 
They have weekly outages all the time. Does DTE work the Township when a development is 
proposed.  

Laura Wildman, 658 Pathway, she does not know how Wilson Marine gets out of their business 
due to the traffic. She has concerns about the runoff going into Lake Chemung. She asked how 
the project would benefit the Township.  

Bruce Kimball, 1189 Catherine’s Way, stated south bound Hughes Road traffic is bad. There is an 
incline in the grade at the light on Hughes and only 2 cars can make it through the light in the 
winter to turn left.  Traffic is the main issue.  

Ron Wilson, 6095 Grand River Avenue, he is the owner of Wilson Marine, in the summer months 
there are 65-70 boats on trailer coming and going and semi-trucks delivering. Dorr Road is a 
raceway. He is concerned with safety and sight lines along Dorr Road.  His business produces a 
lot of light and noise and work from 7 a.m. to 9 p.m. so they might consider more screening for the 
buildings across Grand River.    
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Frank Keresztes-Fischer, 5859 Griffith, stated that he is concerned about food security. Millions of 
acres of farm land are being lost to developments. The productive farm land needs to be 
protected.  

Edward Luff, 6055 E. Grand River Avenue, is concerned about a loss of visibility for drivers on 
Dorr Road.   It is all open now and you can see 1/8 mile towards Hughes Road.  Once they build 
the loss of visibility will be more dangerous.  He is concerned about the detention pond at the 
corner of Dorr Road and Grand River Avenue. Where does it drain to? Does it drain into Lake 
Chemung?  

David Cary, 1813 S. Hughes Road, The Shaved Ice business has had to replace two tables 
located outside due to cars hitting them.   Everybody tries to use the right turn lane that does not 
exist to turn on to Grand Rive Avenue.  There needs to be a right turn lane on Hughes Road 
northbound at Grand River.  The Township owns the property on Hughes Road with a 10-foot 
drain easement. The agreement states that the Township can increase the easement to 20-feet 
wide if needed. What is planned for that easement?   The drainage into the lake is a huge issue. 

Serena Anzalone, 5964 Glen Echo Drive, stated that Glen Echo gets 6 to 8-inch divots in their 
road due to the drainage from Grand River Avenue. The rainwater brings dirt and debris. She is 
also concerned about the noise and traffic.  

Eda Biegas, 1950 Genoa Circle, stated that there is overall traffic congestion without lights. They 
chose Genoa Township because it is less congested. There is no room for the roads to be 
widened if the 100-foot setback is not required. Maybe construct single story homes with less 
units to make the traffic more manageable.  

The call to the public closed at 10:06 p.m. 

Mr. Curry stated that the majority of the drainage goes to the back of the parcel into the wetlands. 
The front drainage goes into Grand River Avenue which is under the Livingston County Road 
Commission control.  

Commissioner Rauch stated that he has trouble visualizing the 100-foot open space reduction 
along Grand River Avenue. This section of the road right of way is a variable mix in width. 
Typically for a 5-lane road, the right of way would be 125 feet wide not 90 feet wide. It would 
make it difficult to expand the road. Commissioner Dhaenens agreed that he has issues with the 
100-foot open space buffer reduction, traffic and the location of the fiber lines.

Mr. Kassab stated that they understand the concerns with the traffic and would like to be 
postponed to make adjustments and see if they can locate the buildings further back from Grand 
River and Dorr Roads.  

Moved by Commission Dhaenens, seconded by Commissioner Lowe to postpone public hearing 
#4, consideration of a rezoning application, PUD Agreement, Environmental Impact Assessment 
and conceptual PUD Plan for a proposed rezoning and conceptual plan approval for a proposed 
development of 204 apartment units.  The proposed rezoning is to go from Neighborhood Service 
District (NSD)/Medium Density Residential (MDR) with Town Center Overlay (TC) to High Density 
Residential (HDR) with a Residential Planned Unit Development (RPUD) overlay. The request 
involves parcels 4711-11-300-014 and 4711-14-100-002 located on the Southwest corner of 
Grand River Avenue and Dorr Road to the applicant the ability to address the setbacks from 
Grand River and Dorr Roads, location of fiber lines and to update the traffic study with the 
proposed hospital addition. The motion carried unanimously.  
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June 6, 2023 

Planning Commission 

Genoa Township 

2911 Dorr Road 

Brighton, Michigan 48116 

Dear Commissioners: 

At the Township’s request, we have reviewed the revised submittal from Grand River Dorr, LLC 

requesting review and approval of a final PUD site plan for a multiple-family development on 51.9 acres 

of land at the southeast corner of Grand River and Dorr (plans dated 5/30/23). 

A. Summary

1. The applicant must provide a revised PUD Agreement addressing comments provided to date.

2. Building design, materials, and colors are subject to review and approval by the Planning

Commission; however, they are generally consistent with approved conceptual PUD plan.

3. We request the applicant add the Dorr Road sidewalk connection and crosswalk to the overall site

plan (it is depicted on the landscape plan).

4. The applicant must address any additional comments provided by the Township Engineer and/or the

Brighton Area Fire Authority with respect to vehicular circulation and site engineering.

B. Proposal/Process

The proposal entails 204 apartment units within 18 buildings.  The development also includes several 

resident amenities: 

• A clubhouse/community center with an outdoor pool;

• Open space and park areas with benches and trash receptacles throughout;

• A dog park and pet waste stations;

• Pedestrian paths and bike racks throughout the property; and

• Electric vehicle charging stations;

• Decorative entrance features, including masonry walls/piers and metal fencing; and

• Preservation of a significant wetland area.

Procedurally, the Planning Commission is to review the final PUD site plan, Environmental Impact 

Assessment, and edited PUD Agreement, and put forth a recommendation on each to the Township 

Board. 

Attention: Amy Ruthig, Planning Director 

Subject: Legacy Apartment Homes – Final PUD Plan Review #2 

Location: Southeast corner of Grand River Avenue and Dorr Road 

Zoning: RPUD Residential Planned Unit Development 
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Aerial view of site and surroundings (looking north) 

C. Final PUD Site Plan Review

1. PUD Agreement.  At the time of this review, the applicant is still editing the PUD Agreement to

address comments put forth during the initial review.

The document previously submitted addressed the comments raised during our review of the

conceptual PUD site plan and rezoning.

In addition to addressing comments provided by staff and the Township Attorney, the applicant is

also adding language to incorporate signage along the limits of disturbance around the wetland areas,

as requested.

The plan itself identifies 10 signs along the wetland areas stating, “protected area/do not mow beyond

this sign.”

2. Consistency with PUD.  The final PUD site plan is consistent with the approved conceptual PUD

site plan with respect to use, number of units/density, number/types of buildings, development

amenities, and the dimensional deviations granted by the Township.

3. Dimensional Requirements.  As noted in Section 1.3 of the PUD Agreement and on Sheet C-2.1 of

the final PUD site plan, the approved RPUD includes dimensional and design deviations from

conventional Ordinance requirements.

Of note, the deviations include reduced open space areas along public roadways, allowance for site

grading into the 25’ natural features setback, increase in the amount of parking, and building material

modifications.

Based on our review, the final PUD site plan is consistent with the dimensional requirements granted

for this RPUD.

4. Buildings.  The building drawings include 2 elevations with slight variations in materials.  Overall,

materials include brick and 2 types of siding (horizontal and shake-style).

Subject site 
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The approved RPUD included deviations to reduce the percentage of brick and increase the 

percentage of siding on the garage facades. 

Building materials and colors are subject to review and approval by the Planning Commission.  The 

applicant should be prepared to present building material and color samples (and/or a color rendering) 

to the Commission as part of its review. 

5. Pedestrian Circulation.  The plan includes 5’ public sidewalks within the Grand River and Dorr

Road rights-of-way.

The Dorr Road sidewalk includes a connection and crosswalk across the roadway to the public

sidewalk on the west side of the roadway.  It should be noted, however, that the connection and

crosswalk are depicted on the landscape plan, but not the overall site plan.  We request the applicant

add this detail to the overall site plan.

Internally, the plan includes 5’ sidewalks along the drives, around and between buildings, as well as a

5’ pathway through the open space and park areas, consistent with the approved conceptual PUD

plan.

6. Vehicular Circulation.  Vehicular access is provided via 2 new drives, with access to/from both

Grand River Avenue and Dorr Road.

The drives are aligned with existing roadways (Hughes for Grand River and Sterling Drive for Dorr).

The traffic study recommends an upgraded traffic signal at the Grand River and Hughes intersection.

A note on Sheet C-2.2 indicates that design and installation of the new signal will be completed by

the Road Commission.

The applicant must address any additional comments provided by the Township Engineer and/or the

Brighton Area Fire Authority with respect to vehicular circulation (including any comments on the

traffic study).

6. Parking.  Section 14.04 requires 2 spaces per unit with 2 bedrooms or more.  Each of the 204 units

proposed contains at least 2 bedrooms; as such, the project requires 408 parking spaces.

The site plan provides a total of 703 parking spaces – 408 garage spaces, 204 driveway spaces, and 91

additional spaces for guest, clubhouse, and mailbox parking.

Guest, clubhouse, and mailbox parking spaces meet the dimensional and design standards of Section

14.06.

The approved PUD granted an increase in the amount of parking provided, per Section 14.02.06.

While the final site plan has 2 additional spaces beyond the conceptual site plan, the request is in

keeping with the approved PUD.

7. Landscaping.  Plantings are located throughout the development, with an emphasis on the road

frontages and entranceways, along internal drives, and around buildings and storm water areas.

Overall, the plan includes 374 deciduous trees, 284 evergreen trees, and 2,494 shrubs, as well as

ornamental grasses and perennials.

It is also worth noting that the revised landscape plan incorporates previous review comments from

the Fire Authority regarding tree overhang along roadways.
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8. Exterior Lighting.  The lighting plan includes a variety of fixtures - ornamental light poles/fixtures,

decorative sconces, bollard lights, and decorative and conventional wall-mounted fixtures.

The plan and details depict compliant fixture styles and light intensities throughout the development.

9. Refuse Removal.  A note on Sheet C-2.1 states that “trash collection will be provided via individual

trash carts for each unit with curb side trash collection.”

10. Impact Assessment.  In summary, the Assessment notes that the proposed project is not expected to

have an adverse impact upon natural features, stormwater, surrounding land, public services/utilities,

or traffic and pedestrians.

As previously referenced, the traffic study recommends signal improvements at the Grand

River/Hughes intersection and the plan reflects such.

Should you have any questions concerning this matter, please do not hesitate to contact our office. 

Respectfully, 

SAFEBUILT 

Brian V. Borden, AICP 

Michigan Planning Manager 
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Tetra Tech 
3497 Coolidge Road, East Lansing, MI 48823 

Tel 517.316.3930   Fax 517.484.8140    www.tetratech.com 

June 7, 2023 

Ms. Amy Ruthig 

Genoa Township 

2911 Dorr Road 

Brighton, MI 48116 

Re: Legacy Apartments 

Final Site Plan Review No. 2 

Dear Ms. Ruthig, 

Tetra Tech conducted a second review of the proposed Legacy Apartment Homes final site plan and accompanying 

documents last dated May 30, 2023. The plans were prepared by PEA Group on behalf of Grand River Dorr, LLC. 

The site is located on the southeast quadrant of the Grand River Avenue and Dorr Road intersection. The proposed 

development consists of 204 multi-family units and includes sanitary sewer and water main improvements, on-site 

storm sewer and detention, and private road improvements. We offer the following comments: 

TRAFFIC/PAVEMENT 

1. A private road is proposed. After final site plan approval, private road construction plans should be

submitted to the Township for review and approval.

DRAINAGE AND GRADING 

1. The petitioner has submitted plans to the Livingston County Drain Commissioner (LCDC) for review and

approval. Comments in their letter dated May 9, 2023, should be addressed and approval from the LCDC

should be obtained. Since remaining comments from LCDC are not major, we believe the drainage plan is

adequate for Planning Commission and Board approval. Approval from the LCDC should be provided to

the Township prior to a Land Use permit being issued.

2. The petitioner is proposing multiple connections to the existing storm sewer on Grand River Avenue. The

LCRC will need to approve all proposed connections to their storm sewer system and said approval should

be provided to Genoa Township prior to a Land Use permit being issued.

3. The grading plan shows areas with slopes exceeding 1:4. Planning Commission approval is required for 1:3

slopes. Steeper slopes are required on this site due to the large change in grade across the site and the SESC

plan shows soil erosion control blankets on all slopes exceeding 1:4; therefore, we have no objection to the

1:3 slopes.

4. The petitioner is proposing multiple retaining walls up to 14-feet high. Genoa Township’s Zoning

Ordinance requires that retaining walls over three feet tall be designed by a professional engineer, with
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Tetra Tech 

design calculations demonstrating its structural stability being submitted as part of the site plan. This should 

be provided prior to a Land Use permit being issued. 

UTILITIES 

1. Tetra Tech completed a utility study for the proposed development and recommended connection

locations and necessary system improvements for both the proposed water main and sanitary sewer. The

petitioner has included our recommendations in their utility plan and has agreed to pay for a portion of the

recommended sewer collection system upgrades.

2. After final site plan approval, the Petitioner will be required to submit construction plans to MHOG

Sewer and Water Authority for review and approval of the proposed water main and sanitary sewer.

The petitioner has addressed our previous comments and we have no further engineering related concern with the 

proposed final site plan. We recommend the above comments be considered as part of the final site plan approval 

process and that the Township obtain necessary documents and approvals prior to Land Use Permit issuance. Please 

call or email if you have any questions.  

Sincerely, 

Shelby Byrne, P.E. 

Project Engineer 
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May 16, 2023

Kelly VanMarter
Genoa Township
2911 Dorr Road
Brighton, MI 48116

RE: Legacy Apartments PUD
6080 W. Grand River
Genoa Twp., MI

Dear Kelly:

The Brighton Area Fire Department has reviewed the above-mentioned site plan. The
plans were received for review on May 12, 2023 and the drawings are dated April 10,
2023. The plan review is based on the requirements of the International Fire Code (IFC)
2021 edition.

1. A minimum vertical clearance of 13½ feet shall be maintained along the length of all
apparatus access drives. This includes but is not limited to porte-cochere, lighting,
and large canopy trees. A number of trees must be relocated, the species modified,
or the road width increased to not overhang the roadways. (A note was provided to
address plantings at final site and construction review on the previous submittal,
however the artist rendering indicates over 400 large canopy trees lining the
roadways throughout the development. As they grow and reach full growth, nearly
all species will either partially or completely encroach the roadway. Additional
consideration shall be made to placement and species, and will require the
ownership to include the overhead clearance requirement in the facility
maintenance plan.)(The applicant remains committed to addressing the tree canopy
concerns prior to construction approval through modification of locations and
species of the trees. The Fire Authority did present an increase in drive width to 32
feet as an alternative.)

IFC 503.2.1

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.

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

Cordially,

Rick Boisvert, FM, CFPS
Fire Marshal

cc:Amy Ruthig amy@genoa.org
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  April 21, 2023 

Jacob Holda, P.E. 
PEA Group 
7927 Nemco Way, Suite 115 
Brighton, MI  48116 

Re:  Legacy Apartment Homes, Genoa Township, Sections 11 and 14 
  LCRC# P-23-01 

Dear Jacob: 

I have completed the review of the construction plans, dated April 10, 2023, for the above-
referenced project and offer the following comments. 

1. The private road names Waters Drive, Woody Trail, and Chemung Hill Circle have been
reserved for this development.

2. A contractor will need to be selected and the selected contractor must submit a
certificate of insurance to the LCRC with the following language: “The Board of
Livingston County Road Commissioners, the Livingston County Road Commission, and
their officers, agents, and employees are listed additional insured parties with respects
to General Liability.”  Please note this is not required for plan approval.

3. The attached red lined plans contain our comments.
4. We are working on a conceptual design for the traffic signal at Grand River and Hughes

Road, the approach and/or sidewalk may need to be modified to accommodate poles,
appurtenances, etc.  We are also working on a cost share agreement to present to the
developer.

5. Approval from the Livingston County Drain Commission will need to be obtained and
submitted for the proposed storm water system.

Please email the revised plans to me for review at khiller@livingstonroads.org.  If you have any 
questions, please do not hesitate to contact me. 
Sincerely, 

  Kim Hiller, P.E. 
  Utilities and Permits Engineer 

Cc:  File 
  Amy Ruthig, Genoa Township (via email) 
  Ken Recker, LCDC (via email) 
  Don Cucco, Property Owner (via email) 

Stephen F. Crane  Chairman Kevin T. Spicher  Vice Chairman        Paul S. Funk  Member 
Steven J. Wasylk  Managing Director            Jodie M. Tedesco  County Highway Engineer                 Trevor J. Bennett  Director of Operations

3535 Grand Oaks Drive  Howell, Michigan 48843-8575 
Telephone: (517) 546-4250  Facsimile: (517) 546-9628 
Internet Address:  www.livingstonroads.org 

Livingston County Road Commission 
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  Brian Jonckheere 
   Livingston County Drain Commissioner 
    2300 E. Grand River Ave., Ste. 105 
    Howell, MI  48843-7581 
    Phone:  517-546-0040   FAX:  517-545-9658 

 Website: www.livgov.com/drain   Email:  drain@livgov.com  

May 9, 2023 

Mr. Jacob Holda 
PEA Group 
7927 Nemco Way 
Brighton, Michigan 48116 

Re: The Legacy Apartment Homes Preliminary Site Plans 
Southwest 1/4 of Sec. 11 & Northwest 1/4 of Sec. 14  

 Genoa Charter Township 

Dear Mr. Holda: 

We received Preliminary Site Plans and Infiltration Test 
Results for the above referenced development on April 19, 2023. The 
submitted information has been reviewed for conformance with the 
recently updated L.C.D.C. “Procedures and Design Criteria for 
Stormwater Management Systems.” My comments on the proposed drainage 
design are as follows: 

1.)  Drainage System Ownership – The plans should include a general 
note stating that “The proposed drainage system shall be owned 
and properly maintained by the property owner.” If required by 
local ordinance, a stormwater maintenance agreement, similar to 
that found in Appendix K of the current L.C.D.C. Design 
Criteria, should be executed with Genoa Township prior to final 
project approval. 

2.) Overall Drainage Concept – The 51.94 acre development site 
located on the southeast corner of Grand River Avenue and Dorr 
Road is proposed to include 15 apartment buildings containing 
204 residential units, a clubhouse, their associated roadways, 
parking areas and two stormwater management basins. Currently 
runoff from the northerly 13.80 acres of the site sheet flows 
to the Grand River Ave. storm sewer system which directs it 
north to Lake Chemung. Runoff from the remainder of the site 
currently sheet flows south to an onsite wetland area which 
outlets through the Grand Beach County Drain to Lake Chemung. 

The runoff from the northerly 9.00 acres of the developed site 
is to be routed by proposed storm sewers to a stormwater 
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detention/infiltration basin located in the northwest corner of 
the property, which will discharge to the Grand River Ave. 
drainage system. Runoff from the remainder of the developed 
site is to be directed to a proposed stormwater detention basin 
located adjacent to the onsite wetland, which will also serve 
as its outlet. This proposed drainage design configuration will 
require 4.80 acres of the site to be shifted to the Grand Beach 
County Drain drainage district, which is discussed further in 
Item 8 below. 

3.) Topographic Survey – The existing underground gas and electric 
utilities located within the proposed forebay area of the South 
Detention Basin should be identified on the Topographic Survey 
sheets and noted to be removed or relocated. 

4.) Drainage Area Plans – Sheets C-6.5 and C-6.6 should show the 
drainage area boundaries and acreages of the tributary areas 
encompassing the North and South Detention Basins. It appears 
that part of the tributary area containing the South Basin has 
not been accounted for in its design. It also appears that the 
drainage boundary lines along Dorr Road should be shifted to 
its Master Planned Right-of-Way line and the scale noted on 
Sheet C-6.5 should be corrected. 

5.) Stormwater Detention/Infiltration – Our calculations confirm 
that the North Detention/Infiltration Basin has been properly 
designed based on the indicated tributary area of 9.00 acres, 
the weighted runoff coefficient of 0.54 and a maximum discharge 
rate of 0.15 CFS/acre. However, as previously mentioned, at 
least part of the drainage area containing the South Detention 
Basin has been omitted from its design. The area surrounding 
this basin should be confirmed and its design calculations 
revised as necessary to include its entire tributary area and 
reflect its permanent pool in the weighted runoff calculation. 
The following additional stormwater detention/infiltration 
related items should also be addressed on the plans: 

a.) The proposed outlet control structure details 
provided on Sheet C-6.2 should include an anti-seep 
collar on the outlet pipes. 

b.) The proposed inverts shown on the Water Quality Unit 
detail found on Sheet C-68 don’t match those shown 
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elsewhere in the plans. The treatment capacity of the 
proposed Cascade CS-8 stormwater structure should be 
noted on the plans and must exceed 9.7 CFS. 

c.) A Land Use Summary Table, similar to that found in 
Appendix J of the current L.C.D.C. Design Criteria, 
should be included on the Cover Sheet of the plans. 

6.) Storm Sewers – The runoff flowing to IN 30C is currently 
missing from the storm sewer design calculations. A complete 
review of the proposed storm sewer design will be performed at 
the time of the project’s Construction Plan submittal which 
should address the following additional storm sewer related 
items: 

a.) The proposed rim elevations of CB 22 and CB 23 should 
be above the 982 freeboard elevation of the South 
Detention Basin. 

b.) Rip-rap aprons should be shown and noted on the plans 
and profiles at all discharge end sections. The rip-
rap detail found on Sheet C-9.3 should be revised to 
specify a minimum of 10 S.Y. of angular stone. 

c.) The roof drainage from the entire east side of 
Building #11 must be routed to the storm sewer 
system. The intended purpose of the 6” storm leads 
shown near each building should be noted on the 
plans, as they do not appear to be for roof drainage. 

d.) The end section symbols for ES 37 and ES 51 shown on 
Sheets C-5.1 and C-5.5 should be shifted to their 
proper position. 

e.) The proposed drainage structure locations should be 
clearly defined on the plans using road stationing 
with offsets, dimensions from property lines or a 
project coordinate system. If a coordinate system is 
used for this purpose, coordinates should also be 
provided for the parcel’s property corner. 

7.) Site Grading – A pavement high point elevation should be shown 
between CB 30E and CB 32A on Sheet C-3.2. A complete review of 
the proposed site grading design will be performed at the time 
of the project’s Construction Plan submittal which should 
address the following additional grading related items: 
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a.) A Typical Building Grading Detail should be included 
on the plans showing the proposed grading of the 
porches and walks in relationship to the indicated 
building finished grade elevation. 

b.) The retaining wall detail shown on Sheet C-9.2 which 
specifies a maximum height of 6’-0” should be revised 
to reflect the proposed 8’ height near the west end 
of the South Detention Basin and 14’ height along the 
south side of the North Detention Basin. 

8.) Addition of Lands to Grand Beach Drainage District – MCL 280.433 
(2) addresses the addition of lands to the drainage district.
Attached is an agreement pursuant to MCL 280.433 to effectuate same.
The original assessment roll spread $220,000 over 353 acres, for a
cost per acre of $623.23.  Based on the addition of 4.8 acres, the
attached agreement requires a deposit of $2991.50, in order to
fulfill the requirement that the added lands pay their pro-rata
share of the construction costs of the Grand Beach Drain.

I am withholding approval of the Construction Plans for the 
Legacy Apartment Homes until the above-mentioned items have been 
addressed. 

Very truly yours, 

Kenneth E. Recker, II, P.E. 
Chief Deputy Drain Commissioner 

Enclosure (Agreement) 

C: Kelly VanMarter, Genoa Twp. Manager 
Amy Ruthig, Genoa Twp. Planning Director 
Bill Rogers, Genoa Twp. Supervisor 
Kim Hiller, Livingston County Road Commission 

 Paul Lewsley, SDA 
 Shelby Byrne, Tetra Tech 
 Mark Kassab, Grand River LLC 
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SECTION 1: GENERAL PROJECT INFORMATION 

1.1 Project Overview 

The Legacy Apartment Homes is a proposed residential community consisting of 
204 attached apartments with an associated clubhouse and pool. The project 
shall include open space and other elements as set forth in this Agreement and 
the PD plan. The project will include approximately 22 acres of total open space 
(35 acres when including all wetlands).  This site is currently vacant and was 
zoned Neighborhood Services District (NSD) and Medium Density Residential 
(MDR) with Town Overlay and has been rezoned to High-Density Residential 
(HDR), and Residential Planned Unit Development (RPUD).  

The proposed land use consists of multi-family apartment homes. The project will 
have 3.92 units per acre based on 51.94 gross acreage and 6.18 units per acre 
based on 33.03 net acreage. The proposed development will be compatible with 
past planning efforts and therefore the infrastructure is present to support it. The 
township services planned for this area will not be overtaxed by the development. 

Unit counts and densities for the proposed The Legacy Apartment Homes are as 
follows: 

204 Multi-Family Dwelling Units (51.94 gross Acres/33.03 Net Acres): 

3.92    DU/Gross Acre 
6.18    DU/Net Acre  

Refer to Exhibit B for the PUD Final Site Plans. 

1.2 Master Plan Analysis 

➢ Value communities and neighborhoods – The Legacy Apartment Homes
will be an exclusive neighborhood community targeting demographics of multiple
ages. The development will focus on quality building materials and attention to
architecture details. This location is well located between Brighton and Howell
where downtown shopping and restaurants are available as well as the Genoa
retail and restaurant area at Latson and Grand River.

➢ Walkable neighborhoods – In addition to sidewalk proposed on both sides of
the planned internal roadways, the development will also have a system of
pathways within the extensive open space areas.

61



The Legacy Apartment Homes | Final PUD Submittal – Community Impact Statement 

➢ Variety of recreational facilities – The Legacy Apartment Homes proposes a
successful development area reaching various age demographics that seek
amenities, less maintenance, nature preservation and convenience to
restaurants and shopping. sidewalks and interconnectivity within the community,
dog park, gazebo, EV Charging Stations throughout, benches, clubhouse,
Amazon Hub station, pool and fitness center consisting of a Yoga room, business
center, dog wash to accommodate residents of all ages, interests, and physical
abilities.

Refer Exhibit B, PUD Final Site Plans for additional information of the
neighborhood layout and representative architectural details.

1.3 Existing Surrounding Uses 

As shown within the attached zoning map, the existing surrounding uses for the 
subject site are uses of varying densities. These existing uses are as follows:  

• North: GCD- General Commercial District

• East: OSD

• West:  Industrial

• South: Rural Residential

SECTION 2: COMMUNITY AND FACILITY SERVICES 

2.1 Police and Fire Demand 

The Livingston County Sheriff in addition to the Michigan State Police will be 
providing Public Safety services required to accommodate the proposed use. 

The Brighton Area Fire Department, as part of an existing Governmental 
agreement will provide fire protection services.  There will be numerous fire 
hydrants located on the subject property.  Fire Department Connections (FDC’s) 
will be located on each building in addition to the buildings having an internal fire 
suppression system.  Station 34 on Dorr Road is located approximately¼ mile 
away from the subject property. 

The property is accessed from Grand River and Dorr Road.  Both entrances are 
designed to accommodate emergency vehicle access. 
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A fiscal impact statement is prepared and attached to the CIS to determine the 
annual tax revenue.  The additional net annual tax revenue at full buildout will be 
approximately $836,662.  The additional tax revenues are in addition to the one- 
time utility connection charges in the amount of $3,080,400.  

2.2 Utilities 

Utility services will be provided by existing public water and sewer systems in the 
area. The development proposes a total of 204 apartment unit connections to the 
existing public utilities. We estimate an average daily usage of 36,500 gallons per 
year per person with an annual usage of approximately 19,000,000 gallons per 
year. 

All Utility lines, structures, and trenches shall be constructed in accordance with 
the standards and requirements of Genoa Township, MHOG, Livingston County 
and MDOT. All hydrants will be a minimum of 4.5’ from back of curb.  

A utility capacity study undertaken by TetraTech for Genoa Township determined 
that the water supply system adjacent to the site is more than adequate to serve 
the proposed population and suggested connection locations which have been 
followed in the latest plan.   

Water main connections to the existing mains will be completed to provide for a 
looped system in accordance with the Township standards and placed within 
public easements. The proposed site water mains will be 8” in diameter and 
connect to the existing 12” main on Dorr Road 16’ main on Grand River Rd.  

The Tetratech study identified one downstream sanitary sewer pump station 
which would need to be upgraded for additional capacity prior to occupancy of all 
units of the proposed development.  The downstream gravity and pressure 
sewers all have adequate capacity for the designed flows. The developer is 
assisting the Township to fund the pump station improvements as is documented 
in the development agreement.  

2.3 Stormwater Management 

Stormwater management for quality treatment and flood storage will be provided 
in two (2) proposed stormwater basins on the site. These basins will be designed 
and approved in accordance with the Livingston County Drain Commissioner’s 

(LCDC) standards to accommodate the 100-year frequency storm runoff from the 
proposed development.   
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The stormwater basin proposed at the corner of Grand River and Dorr (“North 
Basin”) was designed as an infiltration basin pursuant to LCDC rules and based 
on favorable soils discovered at this location.  Refer to Exhibit E for the 
Infiltration Testing Report. Furthermore, based on the Livingston County Road 
Commission's (LCRC) rules, no increase in runoff volume or flow is allowed to 
the Grand River Avenue storm sewer system.  Additional infiltration volume 
beyond what is required by LCDC is provided, preventing any increase in runoff 
from the site to Grand River Avenue and the downstream outlet to Lake 
Chemung.  A manufactured stormwater treatment unit will remove sediment from 
the site stormwater prior to entering the infiltration basin. 

The stormwater basin located at the southern end of the development (“South 
Basin”) is restricted to a lower flow than typically required for detention basins in 
Livingston County due to its location in the Grand Beach Drainage District.  
Discharge from the southern portion of the site to the wetlands and ultimate 
outlet at Lake Chemung is designed with a restriction of 0.06 cfs per acre, 
compared to the standard design requirement of 0.15 cfs/acre.  The outlet rate 
from the basin will be less that the undeveloped agricultural runoff rate of its 
tributary area. 

Refer to the full PUD Final Site Plan Drawing Set for detailed stormwater 
calculations 

SECTION 3: ECONOMICS 

3.1 Tax Revenue Analysis 

A fiscal impact analysis was prepared to determine the anticipated annual tax 
revenue to be generated as a result of the development. Based on this analysis, 
we anticipate Legacy Apartment Homes will have a taxable value of 
approximately $22,950,000 and will generate an annual revenue gain of 
approximately $911,139. Currently the property is generating $24,659 in annual 
taxes.   

3.2 Jobs Created 

Legacy Apartment Homes will be a residential development. Legacy Apartment 
Homes will create 100 +/- construction jobs during the installation of the 
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infrastructure and the building of the apartment buildings on the site. In addition, 
The Legacy Apartments will employ 5-6 permanent leasing and maintenance 
staff.  

Refer to Exhibit A for the Fiscal Impact Analysis Calculations 

SECTION 4: ENVIRONMENT 

4.1 Natural Resources Analysis 

The proposed development is +/- 52 acres. The development will preserve 
natural features and provided common open space opportunities for the 
residents, including walking trails, a community building and swimming pool. The 
site is constrained by regulated wetlands to the South and Southeast portion of 
the property.  Refer to Exhibit F for the Wetland Report.  The area of proposed 
development is primarily vacant farmed land with minimal tree removal required.  

Storm water runoff for the site will be treated, infiltrated, and detained in 
accordance with applicable Township, County and State requirements prior to 
discharge from the site. No significant impact or pollution to offsite water bodies 
is anticipated with the development.  

The proposed development will seek to preserve existing wooded areas around 
the perimeter of the development where grading would allow, to serve as a buffer 
between the development and neighboring properties. New trees will be planted 
in the proposed development in accordance with an approved Landscaping Plan. 

4.2 Hazardous Materials 

No hazardous materials are planned to be manufactured, used, or stored on site. 

4.3 Air Quality Impact 

Legacy Apartment Homes is a residential development that does not plan to 
have any significant impact to the air quality of the area. No quantifiable type or 
quantities of pollutants are expected to be released in the air. During 
construction, special measures will be included within the Soil Erosion and 
Sedimentation (SESC) Plan to mitigate any potential dust creation during dryer 
site conditions, including the use of water trucks.  
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4.4 Groundwater Impact 

Legacy Apartment Homes is a residential development that will utilize 
connections to the existing public utilities in the area. The development fits within 
the master planned unit density for the area and does not plan to have any 
significant impact to the groundwater levels within the area.   

Surface water on the site flows toward the north and south from a ridge line 
running east and west through the site.  The inclusion of significant stormwater 
infiltration in the northern site stormwater basin will assist with groundwater 
recharge, as will the large areas of open space and undisturbed wetlands on the 
southern portion of the site. 

Based on the results of the geotechnical investigation and infiltration testing on 
site, perched ground water was located in isolated sand seams at depths of 4 to 
19 feet. Groundwater flow within sand seams is anticipated to generally follow 
the surface flow on site.  Only one location on site was found with groundwater 
following completion of a test boring, near the wetlands at the south end of the 
site.   

Refer to Exhibit D for the Soils Investigation Report, and Exhibit E for the 
Infiltration Testing Report. 

4.5 Noise 

Legacy Apartment Homes is a residential development that does not plan to 
have any significant impact to the increased noise in the area. During 
construction, the development intends to minimize noise as reasonable and 
follow the Township’s ordinance regarding hours of allowed construction 
operation. 

SECTION 5:  TRAFFIC 

Legacy Apartment Homes is a residential project consisting of a multi-family 
dwelling units that are proposed to have access off Grand River Road in addition 
to Dorr Road.  The main access to the community will be from Grand River Road 
which is a State Road.  There is a secondary access off Door Road.   

A Traffic Impact Study (TIS) has been prepared by Rowe Engineering in 
accordance with the Township Ordinance and was coordinated with the traffic 
study completed for the hospital expansion to the east.  The report was 
completed in accordance with the requirements specified by the Michigan 
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Department of Transportation (MDOT), the Livingston County Road Commission 
(LCRC), and Genoa Township. 

A copy of the TIS attached as Exhibit C. 

DEVELOPER’S STATEMENT 

After a five decades of residential building in Michigan, MJC Companies® is proud to 
be one of the state's largest privately-owned and operated builders, as well as one 
of the top 100 builders in the nation. Since 1972, the company has garnered a 
reputation of value and innovation with single-family homes and condominiums that 
offer a carefree lifestyle in desirable neighborhoods. 

And that reputation still holds true today. With deep roots in an array of communities 
in Livingston, Macomb, Oakland and Wayne counties, MJC Companies® is excited to 
be a part of Michigan's rich history and is confident in the future of the state and 
dedicated to the families who live here. 

Specializing in new construction, MJC Apartment homes and condominiums offer a 
wide choice of locations, flexible floor plans, and an abundance of the most desired 
amenities within pleasant communities including some with pools, walking trails and 
ponds. 

MJC Companies® looks forward to enduring its longstanding presence in Southeast 
Michigan as it continues to develop communities of choice for generations to come. 
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Charities, Sponsorships & Clubs 

• Alzheimer’s Association
• Building Industry Association - Charitable and Education Foundation
• Capuchin Soup Kitchen
• Cardinal Mooney Catholic High School
• Children’s Charities at Adios
• Club Calabria
• Club Terrasini
• Club Di Santa Fara
• De La Salle Collegiate High School
• Fraternal Order of Police
• Interfaith Volunteer Caregivers
• Italian American Culture Society
• Karmanos Cancer Institute
• Mackinac Island Historical Preservation
• March of Dimes
• Men of the Sacred Heart
• Michigan Historical Society
• Mat Gaberty Heart Fund
• Macomb Foundation
• Mt. Clemens General –Board Member
• Mt. Clemens Regional Oncology
• Multiple Sclerosis Foundation
• MPURE – Department of Urology at William Beaumont Hospital
• Muscular Dystrophy Association
• National Italian American Foundation
• Northville Park & Recreation
• Nothdurft Pediatric Endowment
• Special Olympics
• St. John Health Foundation
• St. John Hospital Guild
• St. Lawrence Athletics
• St. Louis Center– (helping to raise, $800,000 dollars in the last 10 years)
• Utica Community Schools
• USC Shoah Foundation
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EXHIBIT A

FISCAL IMPACT STATEMENT

69



Property Development
Property Tax Revenue

Housing Type Market Value  

Per Unit

State Equalized 

Value Per Unit

Taxable Value  

Per unit

Estimated 

Market Value 

Apartment Homes  $       225,000  $      225,000  $       112,500  $   45,900,000 

Current Millage 

Rate

Estimated Taxable 

Value

SUMMER TAX REVENUE GENERATION

State Ed Tax 6.0000  $     22,950,000 

County Tax 3.2391  $     22,950,000 

HO School Oper 18.0000  $     22,950,000 

HO School Debt 2.7500  $     22,950,000 

Livingston ISD 3.2315  $     22,950,000 

BR Fire Auth 0.8733  $     22,950,000 

WINTER TAX REVENUE GENERATION

County Ambulance 0.2863  $     22,950,000 

HCMA-Parks 0.2089  $     22,950,000 

Veterans Relief 0.1127  $     22,950,000 

Genoa Alloc 0.7855  $     22,950,000 

HO School Debt 2.7500  $     22,950,000 

HO Library 1.0382  $     22,950,000 

BR Fire Auth 1.5000  $     22,950,000 

Total Estimated Annual Revenue from Property Taxes

Less Current Propety Tax Revenue Generation

Total Net annual Revenue from Property Taxes

Estimated Residents
Land Use Units Unit Factor Per 

Us Census

Projected 

Population

Residential 204 2.55 2.55 520

Utility Revenue

Water and Sewer Capital Connection Fee Water Capital 

Fee

Sewer Capital Fee

Total Units

Building Type

Units 7,900.00$  $       7,200.00  $       15,100 204  $   3,080,400 

 $      -   

Total Estimated Connection Fee
 (Fees per. DPS) 

204  $   3,080,400 

Annual Usage 

(Gal);

Estimated Assume 36,500

Annual Water/Sewer 

Usage Fees

Population gal/yr/person

Apartments 520 18,987,300

Annual Water 

Usage Fees

Township Expenditures Per Budget

Total Annual Expenditures for Legacy Apartment 

Homes

520

 $             964,113 

Expenditure per Resident

 $       214,177 

 $       6,412,166 

20,692 

 $       309.89 

Total

 $       161,202.82 

The Legacy Apartment - Annual Revenue Gain (Loss)

Township Expenditures Per Resident

# Residents

 $      309.89 

The Legacy Apartment - One-Time Utility Connection Revenue

 $       214,177 

 $       214,177 

$11.28 

Total Utility-Related Fees

Total Expenditures -  2022 Budget (per Genoa.org)

Township Population (per 2020 SEMCOG)

 $          3,080,400 

 $       911,139 

 $       935,798 

 $       24,659 

 $       63,113 

 $       23,827 

 $       34,425 

 $      4,794 

 $      2,586 

 $       18,027 

 $       63,113 

 $       74,163 

 $       137,700 

 $       74,337 

 $       413,100 

Tax Generated

204  $       22,950,000 

Total Units     Estimated Taxable Value

204  $       22,950,000 

The Legacy Apartments Homes  - 204-Unit Community

Fiscal Impact  

Gal.

 $       20,042 

Usage

fee/1000 Total Estimated

Total Capital 

Charges

Total Estimated Fee

Fees

 $      6,571 
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PERMIT/ APPROVAL SUMMARY 

DATE SUBMITTED DATE APPROVED PERMIT/ APPROVAL 

PROPERTY DESCRIPTION: 

BEING A PART OF THE SOUTHWEST QUARTER {SW 1
�

4 OF SECTION 11, AND A PART OF THE NORTHWEST 
QUARTER (NW 1/4) OF THE NORTHWEST QllAATER N\11 1/4) OF SECTION 14, TOWN 2 NORTH, RANGE 5 
EAST, GEN!lA TO\'li'lSHIP, LMNGSTON COUNlY, MICHi , DBCRIBED AS: 

BEGINNING AT THE SOUTHWEST CORNER OF THE SOUTHWEST QUARTER OF THE SOUTHWEST QUARTER 
OF SAID SECTION 11 SAME BEING THE NORTHWEST CORNER OF THE NORTHWEST QUARTER OF THE 
NORTHWEST QUARTER OF SAID SECTION 14; THENCE, ALONG THE WEST LINE OF SAID NORTHWEST 
QUARTER OF THE NORTHWEST QUARTER OF SECTION 14, SAME BEING THE CENTERLINE OF DORR ROAD 
(66 FOOT RIGHT OF WAY), SOUTH 00 DEGREES 15 MINUTES 00 SECONDS EAST, A DISTANCE OF 1340.74 
ltEr TO THE SOUTHWES'f CORNER OF SAID NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF 
SECTION 14; THENCE ALONG THE SOUTH LINE OF SAID NORTHWEST QUARTER OF THE NORTHWEST 
QUARTER OF SECTION 14, NORTH 89 DEGREES 50 MINUTES 12 SECONDS EAST, A DISTANCE OF 1335.60 
FEET TO THE SOUTHEAST CORNER OF SAID NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF 
SECTION 14; THENCE ALONG THE EAST LINE OF SAID NORTHWEST QUARTER OF THE NORTHWEST 
QUARTER OF SECTION 14, NORTH 00 DEGREES 02 MINUTES 14 SECONDS WEST, A DISTANCE OF 1029.24 
FEET TO THE SOUTHEAST CORNER OF A PARCEL DESCRIBED IN WARRANlY DEED RECORDED IN UBER 
777, PAGE 269, LMNGSTON COUNlY RECORDS; THENCE ALONG THE SOUTHERLY LINE OF SAID PARCEL, 
SOUTH 86 DEGREES 34 MINUTES 33 SECONDS WEST, A DISTANCE OF 140.24 FEET TO THE SOUTHWEST 
CORNER OF SAID PARCEL; THENCE ALONG THE SOUTHERLY LINE OF S PARCEL DESCRIBED IN WARRANlY 
DEED RECORDED IN UBER 2443, PAGE 454, LMNGSTON COUNlY RECORDS, NORTH 89 DEGREES 56 
MINUTES 58 SECONDS WEST, A DISTANCE OF 235.00 FEET TO A POINT BEING 375.00 FEET WEST OF THE 
EAST LINE OF SAID NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF SECTION 14; THENCE 
ALONG A LINE BEING 375.00 FEET WEST OF AND PARALLEL TO THE EAST LINE OF SAID NORTHWEST 
QUARTER OF THE NORTHWEST QUARTER OF SECTION 14, NORTH 00 DEGREES 02 MINUTES 14 SECONDS 
WEST, A DISTANCE OF 315.00 FEET TO A POINTON THE NORTH LINE OF SAID NORTHWEST QUARTER OF 
THE NORTHWEST QUARTER OF SECTION 14 SAME BEING THE SOUTH LINE OF SAID SOUTHWEST 
QUARTER OF THE SOUTHWEST QUARTER OF SECTION 11; THENCE ALONG A LINE BEING 375.00 WEST 
AND PARALLEL TO THE EAST LINE OF SAID SOUTHWEST QUARTER OF THE SOUTHWEST QUARTER OF 
SECTION 11, NORTH 00 DEGREES 07 MINUTES 24 SECONDS EAST, A DISTANCE OF 420.56 FEET TO THE 
SOUTHERLY LINE OF GRAND RIVER AVENUE {100 FOOT RIGHT OF =�; THENCE ALONG SAID
SOUTHERLY LINE, NORTH 68 DEGREES 30 MINUTES 00 SECONDS , A DISTANCE OF 1037.63 FEET TO 
A POINT ON THE WEST LINE OF SAID SOUTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 
11 SAME BEING THE CENTERLINE OF SAID DORR ROAD; THENCE ALONG SAID WEST LINE OF THE 
SOUTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 11, SOUTH 00 DEGREES 04 MINUTES 
32 SECONDS WEST A DISTANCE OF 800.00 FEET TO THE POINT OF BEGINNING. CONTAINING 2,262,563 
+- SQUARE FEET OR 51.941 +- ACRES OF LAND. 

DESIGN TEAM 

OWNER/APPLICANT/DEVELOPER 

GRAND RIVER DORR, LLC 
315550 NORTHWESTERN HIGHWAY 
FARMINGTON HILLS, Ml 48334 
CONTACT: MARK KASSAB 
PHONE:248.865.0066 
EMAIL: MKASSAB@MSHAPIROREALESTATE.COM 

SURVEYOR 

HUBBELL ROTH AND CLARK 
555 HULET DRIVE 
BLOOMFIELD HILLS, MICHIGAN 48303 
CONTACT: MELISSA COATTE, P.E. 
PHONE:248-454-6300 
EMAIL: mcoatta@hrcengr.com 

CIVIL ENGINEER 

PEA GROUP 
7927 NEMCO WAY, STE. 115 
BRIGHTON, Ml 48116 
CONTACT: JONATHAN E. CURRY, PE 
PHONE: 844.813.2949 
EMAIL: JCURRY@PEAGROUP.COM 

LANDSCAPE ARCHITECT/PLANNER 

FELINO A. PASCUAL AND ASSOCIATES 
24333 ORCHARD LAKE ROAD SUITE G 
CONTACT: FELINO A. PASCUAL, RLA, CLARB 
PHONE: 248.557.5588 

PUD FINAL SITE PLAN 

6080 W. GRAND RIVER 

GENOA TOWNSHIP, LIVINGSTON COUNTY, MICHIGAN 

ARCHITECT 

BURMANN ASSOCIATES INC. 
119 W. ST CLAIR 
ROMEO, MICHIGAN 58065-4655 
PHONE: 586.752.5010 , MOBILE: 586.201.1602 
EMAIL: GREATARCHITECTS@CHARTER.NET 

' 

GROUP 

NORTH 

LOCATION MAP 

1 "=500' 

SHEET INDEX 

SHEET NO. tTITLE 
----------------------------------------.!---------------------------------------------------------------------------------------------------------------------------

!COVER
----------------------------------------( --

C-1.1 i TOPOGRAPHIC SURVEY OVERALLi 
C-1.2 t TOPOGRAPHIC SURVEY NORTH 

.�.:!.? ............................. 1. TOPOGRAPHIC .SURVEY .SOUTH······················································ 
C-1.4 t TREE LIST 
-----------------------------------------<---------------------------------------------------------------------------------------------------------------------------

C-2.1 i OVERALL SITE PLAN ' 

C-2.2 t SITE PLAN NORTH 
C-2.3
C-3.1
C-3.2
C-4.1
C-4.2
C-5.1
C-5.2

SITE PLAN SOUTH 
GRADING PLAN NORTH 
GRADING PLAN SOUTH 
UTILITY PLAN NORTH 
UTILITY PLAN SOUTH 
STORM SEWER PROFILES 
STORM SEWER PROFILES 

, .. ... , .... .. 

C-5.3 STORM SEWER PROFILES 
,. ... , ... .. 

I 

C-5.4 STORM SEWER PROFILES 
C-5.5 STORM SEWER PROFILES 
C-6.1 OVERALL STORMWATER MANAGEMENT PLAN 
C-6.2 POND DESIGN DETAILS 
C-6.3 I NORTH POND DESIGN CALCULATIONS 

·········································(··· 

C-6.4 i SOUTH POND DESIGN CALCULATIONS 
I 

C-6.5 t NORTH STORM SEWER DRAINAGE AREAS 
-----------------------------------------<---------------------------------------------------------------------------------------------------------------------------

C-6.6 i SOUTH STROM SEWER DRAINAGE AREAS ' 

C-6.7 t STORM DESIGN CALCULATIONS 
-----------------------------------------<---------------------------------------------------------------------------------------------------------------------------

C-6.8 i WATER QUALITY UNIT ' 
----------------------------------------(--

C-7 .1 i SESC PLAN NORTHi 
C-7.2 t SESC PLAN SOUTH 
C-8.1 i VEHICLE TRACKING 
----------------------------------------'---------------------------------------------------------------------------------------------------------------------------

C-9.1 t CONSTRUCTION NOTES 
-----------------------------------------<---------------------------------------------------------------------------------------------------------------------------

C-9.2
C-9.3

i NOTES & DETAILS I ' 

t NOTES & DETAILS II 
c:9:4 I NOTES & DETAILS Ill 

·········································f··· 

MHOG - 1.0 ! MHOG STANDARD DETAILS
MHOG - 2.0 t MHOG STANDARD DETAILS
-----------------------------------------<---

MHOG - 3.0 
LS-1 
LS-2 
LS-3 
LS-4 
LS-5 

LS-6 

LS-7 

.... 

... 

! MHOG STANDARD DETAILS' 

t OVERALL LANDSCAPE PLAN VIEW 
GENERAL PLANTING DETAIL PLAN 

..... 

GENERAL PLANTING DETAIL PLAN 
MATERIAL LIST, PLANT DETAILS & LANDSCAPE NOTE 
ENTRANCE PLANTING DETAIL PLAN 
CLUBHOUSE & BUILDING FOUNDATION 
PLANTING DETAIL PLAN 
DETENTION PLANTING DETAIL PLAN 

... 

, .. .... ..... .. . 

LS-8 
' 
LS-9 
---

1 
2 
3-A
4-A
4-B

DESCRIPTION 

PUD FINAL SITE PLAN SUBMITTAL 

ENTRY DETAIL PLAN 
.... ..... ... 

SITE AMENITY PLAN 

ARCHITECTURAL COVER SHEET 
FOUNDATION PLAN 
FIRST FLOOR PLAN 
SECOND FLOOR 
ELEVATIONS 
ELEVATIONS 

REVISIONS 
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4/1012023 
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SITE DATA TABLE: 

SITE AREA ORDINANCE PROPOSED 
20.0 ACRES MIN. 51.94 ACRES GROSS (Wetland 17.29 ao, ROW 1.62 ac)

33.03 ACRES NET 

DENSllY

ZONING:

8 UNITS/ ACRE 6.18 UNITS/ACRE (NET)

USE:

EXISTING:

PROPOSED:

NSD AND MDR YlllH TOWN CENTER OVERLAY

HDR, RPUD

EXISTING: VACANT

PROPOSED: 204 MULTI-FAMILY DI\RI..ING UNITS, CWBHOUSE AND POOL

BUILDING INEARMATION· 
MAXIMUM ALLOWABLE BUILDING HEIGHT • 40 FEET (3 STORIES)
PROPOSED BUILDING HEIGHT • 27 FEET (2 STORIES) 

BUILDING FOOTPRINT AREA = 5,898 - 11,981 SQ.FT.
CWBHOUSE - 6,658 SQ. FT. 
TOTAL BUILDING FOOTPRINT AREA • 203,492 SQ.FT. 

Wfil
A 

U\ONG AREA
1,471 SIFT 
1,629 SIFT 
1,585 SIFT

BEDROOMS 
2 

2 

NUMBER OE UNITS
68 
68 
68

LOT COVERAGE 
PERCENT IMPERVIOUS

BEAPIREP
35" MAX 
50" MAX 

PBPPOSED (BASf P ON NET ACRES)
14.3" 

SfJBACK BEOLHBEMENJS;
FRONT: 

INTERIOR 
EXTERIOR

SIDE: 
REAR:

DENSITY CAI CULAJJON

ALLOWED 
8 UNITS/AC

PARKING CALCULATIONS·
TOTAL REQUIRED PARKI 

BEAPIREP

20'
35'
15' 
30'

PROPOSED OVERALL ACREAGE
3.92 UNITS/AC 

45.4" 

PBPPOSED 

20' 
75.4' MIN (Grand River), 77.9' (Dorr)
30.0' MIN 
769' 

PROPOSED USEABLE ACREAGE
6.18 UNITS/AC 

REQUIRED 2 SPACES PER 2 BEDR

FrB, MoB, MoC, MoD, Rf, W, Wh

ZONED: LRR 
USE - LAKESHORE RESIQgNTIAL

'---.._ 

-p=R=op
"'

o
=-=
s

:;:
ED;c,:S:;=ET:;:;B;.A:,;C;:;iK 

INFILTRATION/ 
DETENTION BASIN

APPROVED ORDINANCE MODIFICATIONS: 

ZONING

3.05.02 (e)/ 15.05.03 MODIFICATION OF lHE HORIZONTAL MINIMUM CURVE RADIUS FROM
150' TO 100', AND CURB RADII FROM ROAD TO GARAGE AND 
PARKING DRIVEWAYS LESS lHAN 30' RADIUS. 

10.03.01 (C) lHE OPEN SPACE ALONG lHE EXTERIOR PUBLIC ROADS SHALL GENERALLY
HAVE A DEPlH OF AT LEAST ONE HUNDRED (100) FEET EllHER 
LANDSCAPED OR PRESERVED IN A NATURAL WOODED CONDITION. 

12.01.03

13.02.04 d.

14.02.06

14.06.09

14.06.10

ZONED: OSD

REDUCTION IN lHE PERCENTAGE OR BRICK REQUIRED ON BUILDING WALLS
EXPOSED TO PUBLIC AND AN INCREASE IN PERCENTAGE OF VINYL OR 
FIBER CEMENT SIDING AND WOOD SIDING. 

REQUEST FOR GRADING UPTO 1 O' FROM REGULA TED WEllAND.

REQUEST TO EXCEED PARKING SPACE REQUIREMENT MORE lHAN 20"

PARKING LOTS AND RELATED MANEUVERING AISLES SHALL MEET MINIMUM 
SETBACKS FROM ADJACENT STREET R-0-W AS SHOWN IN lHE SCHEDULE
OF REGULATIONS AND HAVE PARKING LOT LANDSCAPING 

PARKING LOTS SHALL HAVE MINIMUM REAR AND SIDE YARD SETBACKS
INCWDING BERMING AND LANDSCAPING. 

�
ONING DISTRICT LINE

I 

I 

I 

_l 

ZONED: OSD

-- -- --

ZONED: NSD TOWN CENTER
USE: VACANT 

-- -- --

ZONED: NSll TOWN CENTER

'--

ZONED: NSD TOWN CENTER
USE: VACANT 

-- -- --

ZONED: NSD TOl'M CEN,:ER
USE: COMMERCIAL

I 

EXISTING R-0-W 

N011117'24"E -

BLOG 2

.... ::::: ... -. 
t:::

:::::: 

:·::·: 

NOll'02'14 .. �,&.OD'

BLOG 11

BLOG 13 BLOG 14

ZONED HDR/RPUD

:::;·: .. :.: ... ,;·;

BLOG

"' 
·-----------·

·---·-----�- .-------

-

ULTIMATE R-0-W 
ZONED: IND 
USE - RETAIL

-� CORNER SEC110N 11 AND
MDRMYESr COftNER SEC11DN 14 
T.2N., R.5E.� =• 
== OF BEGiNHING.

PROPOSED SETBACK

EXISTING 

NOTE:: 

1. PROPERlY YIILL BE DEVELOPED Ol'MED AND OPERA TED BY A SINGLE OWNERSHIP
ENTilY. 

2. TRASH COLLECTION WILL BE PROVIDED VIA INDIVIDUAL TRASH CARTS FOR EACH UNI'
YlllH CURB SIDE TRASH COLLECTION. 

BLOG 6

lVETu\NDS, 

AREA NOT TO BE 
DISTURBED 

WETLANDS 

I 

·1

I 

-I

'I 

ZONED: RR 

LEGEND:

�· • ·[·":'.,/ l //1 CONCRETE PAVEMENT
... 

sm HEAVY RO W 

DUTY DUTY ONLY 

ASPHALT PAVEMENT

GRAVEL

WETLAND

CONCRETE CURB AND GUTTER

-- ---- -- REVERSE GUTTER PAN

·---· SETBACK LINE

--- SIGN 
LIGHTPOLE
FENCE 

,. . . . . GUARD RAIL

USE: RESIDENTIAL

- -'· - - - . - - - ·-=--=' =--· 1_..-__ ---- ----

NOT FOR CONSTRUCTION 

GROUP 

0

t: 844.813.2949
www.peagroup.com 

NORTH

50 100 

SCALE: 1" = 100'

200 

I
I

KMwwhat's below.
Call befllle you dig.

CAUTION!! 
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND 

UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY 

APPROXIMATE. NO GUARANTEE IS EITHE!s EXPRESSED OR 

IMPLIED AS TO THE COl1!PLETENESS OR ACCURACYTHEREOF 

THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR 

DETERMINING THE EX/I.CT UTILITY LOCATIONS AND ELEVATIONS 

PRIOR TO Tl7E START OF CONSTRUCTION 
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EX. R-0-W 
MASiER PLANNED R-o-w

PROPOSED 5' WIDESIDEWALK. 

PROPOSED VARIABLE WIDTH LANDSCAPEGREENBELT. 

/°'¼>\ 
�;-----.;'\�>�:..___ 

ii g 
:: 0 1:q "�i 

I j: 

EX. R-0-W 
MASiER PLANNED R-0-W

-------- ' . � -.-..,;.�_·--~: - -,-;-

/ 

'· 

51.21 

I 

78.21 

I lli 
':.I 

. 'lil 
I_, 
I� 

'> 
I� 
IC: 
-z
I l'1 

I 

I . 

bas' 

51.5' 

I. 

PROPOSED 
INFIL lRA TION/DETENTIONBASIN 

VARIABLE HEIGHT RETAINING WALL. 

·········N· ... 

:\.if: '.'! < .. :>< : :?'· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 

BUILDING 
2 

1 .·· b:i > � :::�, . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . 

BUILDING 
3 
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·':<" "'. ::< 

.,._ ... '", > .. '- ,, ...
·· .. __ , .. -.. ... /" ........ . 

rd> .
. .

BUILDING 
18 

lWO (2) PROPOSED :: : :-ELEClRIC CHARGING ·. · · STATIONS, TYP. 

...... 

'• . 
... . · 

' )''. . 
. / .' 

ACES AND SYMBOLS TO BE MARKED USING 4" BLUE SlRIPING, TYP.·--
·. ?! ... . . ·. >>:-:-. :-:-«-.-:-:-:-:-.·._._-._._.-:-:��< .... . _._._._._._ ::<:: :: ::.�•: .. :•::•:•:::: ..... :: ... :;,;.· �n--

2' 

........... 

r'"-
-"""1 7" NON-REINFORCED CONCRETE PA�ENT WITH INTEGRAL MOUNTABLE CURB.SEE DETAIL SHEET C-9.2

BUILDING 
17 
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BUILDING 
13 

EX. lRAFFIC SIGNAL TO BE UPGRADED AND POLETO BE RELOCATED. 

lWO (2) PROPOSED ELECTRIC CHARGING STATIONS, TYP. 

BUILDING 
11 

I 
--al:'.-. I

z 
0 

(JI 
q 

13'

GENERAL NO'JES:

THESE NOTES APPLY TO ALL CONSlRUCTION ACTIVITIES ON THIS PROJECT. 1. ALL DIMENSIONS SHOWN ARE TO BACK OF CURB, FACE OF SIDEWALK, OUTSIDEFACE OF BUILDING, PROPERTY LINE, CENiER OF MANHOLE/CATCH BASIN ORCENTERLINE OF PIPE UNLESS OTHERWISE NOTED. 
2. 'NO PARKING-FIRE LANE' SIGNS SHALL BE POSTED ALONG ALL FIRE LANES AT50'-100' FOOT INTERVALS OR AS DIRECTED BY THE FIRE OFFICIAL.3. SIGNS ARE TO BE PLACED TO A VOID UTILITIES. IN GENERAL SIGN POST ARE TOBE A MINIMUM OF 3' FROM THE CURB. REFER TO UTILITY SHEET.

I 

INDICATES NUMBER OF PARKING SPACES, TYP.

FUTURE CROSS ACCESS.

I 

I 

I 

PROPOSED CURB IN THE PARKING AREA SHALL BESTANDARD CONCRETE CURB, SEE DETAIL SHEETC-9.2, TYP.

LEGEND: 

E .. · t:{i,1///, 
STD HEAVY R O.VV 
DUTY DUTY ONLY 

t•:,:::>;:::J:\\ ::[ ... ··' •. -·]
STD HEAVY DEEP 
DUTY DUTY STRENGTH 

l. 
-.--·-·: 

-~· ··' �-"-' 

I I 
• • .• • 

--- --

CONCRETE PAVEMENT

ASPHALT PAVEMENT

GRAVEL 

WETLA.ND 

p 
GROUP 

t: 844.813.2949 
www.peagroup.com

-•-- --- -- ---- CONCRETE CURB AND GUTTER

....... ---.....,_ REVERSE GUTTER PAN

-- ·---
SETBACK LINE

·--

� SIGN 

LIGHTPOLE 
FENCE 

� GUARD RAIL

SIGN LEGEND:

'NO PARKING FIRE LANE' SIGN DJ 
'STOP' SIGN IZl 
'BARRIER FREE PARKING' SIGN CTI 
'VAN ACCESSIBLE' SIGN @] 

� 
NORTH 

'SIDEWALK ENDS' SIGN [fil
ELEClRIC VEHICLE SIGN [§] 0 25 50 100 
REFER TO DETAIL SHEET FOR SIGN DETAILS I I I 
SIDEWALK RAMP LEGEND:

SIDEWALK RAMP 'TYPE R' @ 
CURB DROP ONLY ® 
REFER TO LATEST MOOT R-28 STANDARDRAMP AND DETECTABLE WARNING DETAILS

SCALE: 1" = 50'

® Kli1NJWhafsbelow.
• can before you dig.. 

CAUTION!! 
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND UTILITIES AS SH� ON THIS DRAWING ARE ONLY APPROXIMATE NO GUARANTEE IS EITHER EXPRESSED OR IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR DETERMINING THE EMCT UTILITY LOCATIONS AND ELEVATIONS PRIOR TO Tl7E START OF CONSTRUCTION 
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MASlER i>i.ANNEO R 0-W

PROPOSED LANDSCAPEGREENBaT - VARYINGWIDTH. 

NOlE: 
REFER TO ARCH. PLANS FOREXACT BUILDING DIMENSIONS.

NOlE: 

OF THE LIRNGSTON COUNTY AND REQUIRES 5' · ._ A PERMIT. 

ALL WORK WITHIN THE DORR ROAD 

ld 
RIGHT-OF-WAY IS UNDER THE JURISDICTION

PROPOSED SIDEWALK CROSSING & CROSSWALK

STERLING 

DRIVE 

51.8' 
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I , 
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BUILDING 
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[ID ! 1WO (2) PROPOSED
6 

· EI.EC1RIC CHARGING1 STATIONS, TYP. 

BUILDING 
6 

I 
. ("A15

PROPOSED CURB IN COUNTY RIGHT OF WAY SHALL BE MOOT,.. INlEGRAL CURB AND GUTJERDETAIL C. 

1 O' WETLAND SETBACK
25' Wlm.AND SETBACK
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Executive Summary

Fishbeck has completed a traffic impact study (TIS) related to the development of Legacy Apartment Homes 

located in the southeast (SE) quadrant of Grand River Avenue and Dorr Road in Genoa Township (Township), 

Livingston County, Michigan. The vacant lot is proposed to be developed into multifamily residential with 204 

dwelling units (DU) proposed. The development will be open and fully operational in 2025.

The proposed site plan includes a driveway on Grand River Avenue that will be the south approach of the 

signalized intersection of Grand River Avenue and Hughes Road and a driveway on Dorr Road that will be the east 

approach of the unsignalized intersection of Dorr Road and Sterling Drive.

This study was conducted according to the methodologies and guidance published by Institute of Transportation 

Engineers (ITE), American Association of State Highway and Transportation Officials (AASHTO), Livingston County Road 

Commission (LCRC) and the Township.

Vehicular, Turning Movement Counts (TMCs) were collected at the study intersections on December 14, 2021, during 

the weekday a.m. (7 a.m. to 9 a.m.) and p.m. (4 p.m. to 6 p.m.) time frames of the roadway network. Due to the 

impact of COVID-19, historical traffic data from the SE Michigan Council of Governments (SEMCOG) website was 

reviewed. Based on this review, an adjustment factor of 1.16 and 1.11 was determined for the a.m. and p.m. peak 

hours, respectively to adjust the completed TMCs to “Pre-COVID-19 levels”.

There is one known project in the site vicinity that could add additional traffic volumes to the study network. The 

following development was included:

 St. Joseph Mercy Brighton Health Center Expansion.

Site-generated traffic was forecast using the information and methodologies specified in the latest version of Trip 

Generation, Trip Generation Manual, 11th Edition, 2021. The existing traffic volumes, site layout, and engineering 

judgement were used to develop a trip distribution model for the a.m. and p.m. peak hours for the new traffic 

generated by the proposed development. Additionally, directions of origin, surrounding residential densities, and 

commuting patterns were considered.

Level of Service (LOS) analyses were conducted for existing, background, and two total future conditions based on 

Highway Capacity Manual (HCM) 6th Edition, methodologies using Synchro traffic analysis software. One future 

condition analyzed included a scenario for the signalized driveway at Grand River Avenue and Hughes Road that would 

require widening of Hughes Road to accommodate a southbound (SB) left and right/through lane. The other future 

condition analyzed was a scenario that would create split phasing of the traffic signal operation for the northbound 

(NB) and SB approaches of the Grand River Avenue and Hughes Road intersection and not require widening of Hughes 

Road. Synchro network models were also simulated using SimTraffic to evaluate network operations including 

intersection queueing.

Based on findings of the HCM operational analyses and site traffic generation, the proposed development, including 

trips generated by the expansion of the St. Joseph Mercy Brighton Health Center, will not result in any significant impact 

to the adjacent road network. The proposed alternative that provides split phasing of the traffic signal operation for 

the NB and SB approaches of the Grand River Avenue and Hughes Road intersection and will not require widening of 

Hughes Road is the preferred alternative. Driveway 1 is to be constructed with a left turn lane and right/through lane.

The opinions, findings, and conclusions expressed in this TIS are those of Fishbeck and not necessarily those of the 

Owner/Applicant, LCRC, or the Township.

Prepared By:

Jill Bauer, PE, PTOE

Project Manager – Fishbeck
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1.0 Introduction

1.1 Project Overview

On behalf of Grand River Dorr LLC, Fishbeck has conducted a traffic impact study (TIS) related to the development 

of Legacy Apartment Homes located in the southeast (SE) quadrant of Grand River Avenue and Dorr Road in 

Genoa Township (Township), Livingston County, Michigan. The vacant lot is proposed to be developed into 

multifamily residential with 204 dwelling units (DU)’s proposed. The development will be open and fully 

operational in 2025.

The proposed site plan includes a driveway on Grand River Avenue that will be the south approach of the 

signalized intersection of Grand River Avenue and Hughes Road and a driveway on Dorr Road that will be the east 

approach of the unsignalized intersection of Dorr Road and Sterling Drive.

The project location and study intersections are indicated in Figure 1 – Project Location and Study Network.

Figure 1 – Project Location and Study Network
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1.2 Study Methodology

The objectives of this TIS were to determine what impacts, if any, the proposed project will have on adjacent 

roadway traffic operations, and to develop recommendations for any improvements necessary to mitigate the 

project impacts on the studied intersections. Study analyses were completed relative to typical weekday a.m. and 

p.m. peak traffic periods.

This study was conducted according to the methodologies and guidance published by Institute of Transportation 

Engineers (ITE), American Association of State Highway and Transportation Officials (AASHTO), Livingston County 

Road Commission (LCRC) and the Township.

1.3 Intersection Characteristics

Based on the type and size of the proposed development, input from LCRC, and the likely area of influence for the 

site trips, traffic operations were analyzed for the following intersections:

1. Grand River Avenue and Dorr Road/Glen Echo Drive (signalized).

2. Grand River Avenue and Hughes Road/Driveway 1 (signalized).

3. Dorr Road and Sterling Drive/Driveway 2 (unsignalized).

The existing intersection lane configurations, traffic controls, and posted speed limits are indicated in Figure 2 –

 Existing Lane Configurations.
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1.4 Existing Traffic Volumes

Vehicular Turning Movement Counts (TMC) were collected at the following study intersections during the 

weekday a.m. (7 to 9 a.m.) and p.m. (4 to 6 p.m.) peak traffic periods of the road network on December 14, 2021:

 Grand River Avenue and Dorr Road/Glen Echo Drive.

 Grand River Avenue and Hughes Road.

 Dorr Road and Sterling Drive.

Due to the impact of COVID-19, current traffic volume data may not be representative of typical operations. 

Historical traffic data from the SE Michigan Council of Governments (SEMCOG) website was reviewed. Based on 

this review, an adjustment factor of 1.16 and 1.11 was determined for the a.m. and p.m. peak hours, respectively 

to adjust the completed TMCs to “Pre-COVID-19 levels”.

Traffic volume information can be found in Appendix 1 – Traffic Volume Data, which include heavy vehicle data. 

The adjusted existing traffic volumes used in this study are indicated in Figure 3– Existing Traffic Volumes.
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2.0 Existing Conditions Analysis

2.1 Traffic Operations Analysis Methodology

Synchro was used to perform Highway Capacity Manual (HCM)operational analyses during the a.m. and p.m. peak 

hours for all the intersections within this study. According to the most recent edition of the HCM, Level of Service (LOS) 

is a qualitative measure describing operational conditions of a traffic stream or intersection. LOS ranges from A to F, 

with LOS A representing desirable traffic operations characterized by low delay and LOS F representing extremely poor 

traffic operations characterized by excessive delays and long vehicle queues. LOS D is considered acceptable for most 

areas. Table 1 – LOS Criteria presents the HCM criteria for various LOS for unsignalized and signalized intersections. The 

color coding in the table is used in the LOS analysis summary tables later in this report.

Table 1– LOS Criteria

Average Stopped Vehicle Delay (seconds)
LOS

Unsignalized Signalized

A ≤ 10 ≤ 10

B > 10 and ≤ 15 > 10 and ≤ 20

C > 15 and ≤ 25 > 20 and ≤ 35

D > 25 and ≤ 35 > 35 and ≤ 55

E > 35 and ≤ 50 > 55 and ≤ 80

F > 50 > 80

2.2 Existing Conditions Traffic Analysis

Synchro models for the existing network were created based on the existing roadway configurations and traffic 

controls. Where applicable, data concerning the existing intersection and roadway lane configurations, geometry, and 

traffic control that were observed in the field were entered in the models. The traffic signal timing permits for the 

signalized intersections were provided by LCRC for use in the models.

The resulting LOS and delay for the existing conditions are indicated in Table 2 – LOS Analysis for Existing Conditions.

Table 2 – LOS Analysis for Existing Conditions

LOS/Delay(s)
Approach

a.m. Peak Hour p.m. Peak Hour

Grand River Avenue and Dorr Road/Glen Echo Drive (Signalized)

EB Grand River Avenue B 18.6 B 19.7

WB Grand River Avenue A 3.3 A 3.3

NB Dorr Road C 29.1 D 38.6

SB Glen Echo Drive D 52.3 E 61.4

Overall B 16.0 B 15.9

Grand River Avenue and Hughes Road (Signalized)

EB Grand River Avenue B 12.7 B 15.8

WB Grand River Avenue A 6.8 A 5.8

SB Hughes Road D 46.3 D 43.1

Overall B 16.1 B 11.8

Dorr Road and Sterling Drive (Stop-Controlled)

EB Sterling Drive B 14.1 B 14.5

NB Dorr Road A 0.3 A 0.0

SB Dorr Road A 0.0 A 0.0

Overall A 0.7 A 1.1

Eastbound (EB)

Northbound (NB)

Southbound (SB)

Westbound (WB)
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Further analysis of the LOS results for existing conditions revealed that most movements, approaches, and 

intersections are expected to operate at an acceptable LOS D or better during both the a.m. and p.m. peak hours, 

with the following exceptions:

 Grand River Avenue and Dorr Road/Glen Echo Drive

 The SB approach operates at LOS E in the p.m. peak hour.

SimTraffic simulations were also reviewed to observe network operations and vehicle queues. For existing 

conditions, study network operations are acceptable, without significant vehicle queues or spill-back from 

available storage lanes. No 95th percentile queue lengths for the turning movements exceeded the provided 

storage length. See Appendix 2 – Existing LOS Output Reports for the existing conditions LOS reports and 

queueing analysis reports.

3.0 Background Conditions Analysis

Historical traffic data on the SEMCOG Transportation Data Management System (TDMS) website was referenced 

to determine the applicable growth rate for the existing traffic volumes to the project build-out year in 2025. 

Based on this review, a background growth rate of 0.75% was utilized. In addition, one background development 

was identified and included in the background traffic conditions. Fishbeck was provided the TIS completed for the 

proposed St. Joseph Mercy Brighton Health Center Expansion, this development has a buildout year of 2024. The 

intersections of Grand River Avenue/Dorr Road and Grand River Avenue/Hughes Road were included in the 

prepared TIS.

Refer to Appendix 3 – Background Development Trip Generation for additional details related to the trip 

generation forecast at these intersections. The total background traffic volumes are indicated in Figure 4 –

 Background Traffic Volumes.
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3.1 Background Conditions Traffic Analysis

The resulting LOS and delay for the background conditions are presented in Table 3 – LOS Analysis for Background 

Conditions.

Table 3 – LOS Analysis for Background Conditions

LOS/Delay (s)
Approach

a.m. Peak Hour p.m. Peak Hour

Grand River Avenue and Dorr Road/Glen Echo Drive (Signalized)

EB Grand River Avenue C 20.6 C 20.8

WB Grand River Avenue A 3.6 A 8.5

NB Dorr Road C 28.7 D 39.0

SB Glen Echo Drive D 52.3 E 61.4

Overall B 16.9 B 18.5

Grand River Avenue and Hughes Road (Signalized)

EB Grand River Avenue B 13.9 B 16.8

WB Grand River Avenue A 7.3 A 6.5

SB Hughes Road D 47.3 D 42.8

Overall B 16.7 B 12.4

Dorr Road and Sterling Drive (Stop-Controlled)

EB Sterling Drive B 14.4 C 15.0

NB Dorr Road A 0.3 A 0.0

SB Dorr Road A 0.0 A 0.0

Overall A 0.7 A 1.1

Further analysis of the LOS results for background conditions revealed that most movements, approaches, and 

intersections are expected to continue to operate at an acceptable LOS D or better during both the a.m. and p.m. 

peak hours, with the following exceptions:

 Grand River Avenue and Dorr Road/Glen Echo Drive:

 The SB approach continues to operate at LOS E in the p.m. peak hour.

SimTraffic simulations were also reviewed to observe network operations and vehicle queues. For background 

conditions, study network operations are acceptable, without significant vehicle queues or spill-back from 

available storage lanes. No 95th percentile queue lengths for the turning movements exceed the provided storage 

length, see Appendix 4 – Background LOS Output Reports.

4.0 Site Traffic Characteristics

A representation of the current conceptual site plan is provided in Figure 5 – Conceptual Site Plan, see below.
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Figure 5 – Conceptual Site Plan
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4.1 Trip Generation

Using the information and methodologies specified in the latest version of Trip Generation, Fishbeck forecast the 

weekday a.m. and p.m. peak hour trips associated with the proposed development.

Table 4 – Trip Generation for Proposed Development presents the resulting trip generation for the development. 

Refer to Appendix 5 – Trip Generation Calculations.

Table 4 – Trip Generation for Proposed Development

a.m. Peak Hour p.m. Peak Hour
ITE LUC LUC Units

In Out Total In Out Total
Weekday

220
Multifamily 

Housing (Low-Rise)
204 DU 21 65 86 68 40 108 1,383

Total New Trips 21 65 86 68 40 108 1,383
Land Use Code (LUC)

4.2 Trip Distribution

The directions that site traffic will travel to and from were based upon existing traffic patterns during the a.m. and 

p.m. peak hours. The existing traffic patterns reflect the gravity between origins and destinations in the study

area, and therefore an accurate indication of where the proposed trips would be coming from and going to.

Table 5 – Trip Distribution provides the probable distribution based on the existing traffic patterns.

Table 5 – Trip Distribution

New Trips

a.m. Peak Hour p.m. Peak HourDirection Via

To From To From

North Hughes Road 4% 7% 7% 5%

South Dorr Road 13% 18% 13% 16%

East Grand River Avenue 54% 31% 35% 46%

West Grand River Avenue 29% 44% 45% 33%

The trip distribution for the site is indicated in Figure 6 – Trip Generation Volumes, see below. These trips were 

added to the background volumes (Figure 4) to result in the future conditions volumes in Figure 7– Future 

Conditions Volumes.
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5.0 Future Conditions Analysis

5.1 Turn Lane Warrants

An evaluation was performed in accordance with LCRC requirements to determine if left turn passing lanes or 

right turn deceleration lanes are required at the site driveways. The results of the analysis indicated that a left 

turn passing lane is warranted at Driveway 1. WB Grand River Avenue already has a center left turn lane present. 

All turn lane warrant charts are in Appendix 6 – Turn Lane Warrants. The results of the analysis are presented in 

Table 6 – Turn Lane Warrants.

Table 6 – Turn Lane Warrants

Intersection Movement Result

WB Left Turn Warranted1

Grand River Avenue and Hughes Road/Driveway 1
EB Right Turn Not Warranted

SB Left Turn Not Warranted
Dorr Road and Sterling Drive/Driveway 2

NB Right Turn Not Warranted
1Two-way left turn lane (TWLTL) exists

5.2 Future Conditions Traffic Analysis

Due to the construction of Driveway 1 as the NB approach of the intersection of Grand River Avenue and Hughes 

Road, LCRC requested that the SB approach be widened to accommodate a left turn lane and shared 

right/through lane. Driveway 1 is also to be constructed with a left turn lane and right/through lane. The resulting 

LOS and delay for the future conditions are indicated in Table 7 – LOS Analysis for Future Conditions.

Table 7 – LOS Analysis for Future Conditions

LOS/Delay (s)
Approach

a.m. Peak Hour p.m. Peak Hour

Grand River Avenue and Dorr Road/Glen Echo Drive (Signalized)

EB Grand River Avenue C 21.3 C 21.5

WB Grand River Avenue A 3.7 A 8.9

NB Dorr Road C 28.6 D 39.3

SB Glen Echo Drive D 52.3 E 61.4

Overall B 17.2 B 19.0

Grand River Avenue and Hughes Road/Driveway 1 (Signalized)

EB Grand River Avenue B 14.5 B 16.3

WB Grand River Avenue A 7.5 A 5.9

NB Driveway 1 C 26.5 D 35.1

SB Hughes Road D 32.4 D 36.8

Overall B 15.1 B 11.8

Dorr Road and Sterling Drive/Driveway 2 (Stop-Controlled)

EB Sterling Drive C 16.4 C 17.8

WB Driveway 2 B 13.3 B 13.8

NB Dorr Road A 0.3 A 0.0

SB Dorr Road A 0.1 A 0.3

Overall A 1.2 A 1.6
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Further analysis of the LOS results for future conditions revealed that most movements, approaches, and 

intersections are expected to continue to operate at an acceptable LOS D or better during both the a.m. and p.m. 

peak hours, with the following exceptions:

 Grand River Avenue and Dorr Road/Glen Echo Drive:

 SB approach continues to operate at LOS E in the p.m. peak hour.

SimTraffic simulations were also reviewed to observe network operations and vehicle queues. For future 

conditions, study network operations are acceptable, without significant vehicle queues or spill-back from 

available storage lanes. No 95th percentile queue lengths for the turning movements exceed the provided 

storage length. See Appendix 7 – Future LOS Output Reports for the future conditions LOS reports and queueing 

analysis reports.

5.3 Future Conditions with Split Phasing Traffic Analysis

LCRC suggested split phasing of the traffic signal operation for the NB and SB movements as an alternative to the 

SB approach being widened. Driveway 1 is to be constructed with a left turn lane and right/through lane. The 

resulting LOS and delay for the future conditions are indicated in Table 8 – LOS Analysis for Future Conditions with 

Split Phasing.

Table 8 – LOS Analysis for Future Conditions with Split Phasing

LOS/Delay (s)
Approach

a.m. Peak Hour p.m. Peak Hour

Grand River Avenue and Dorr Road/Glen Echo Drive (Signalized)

EB Grand River Avenue C 21.3 C 21.5

WB Grand River Avenue A 3.6 A 8.7

NB Dorr Road C 28.6 D 39.3

SB Glen Echo Drive D 52.3 E 61.4

Overall B 17.2 B 18.9

Grand River Avenue and Hughes Road/Driveway 1 (Signalized)

EB Grand River Avenue C 22.0 C 23.9

WB Grand River Avenue B 13.6 B 13.4

NB Driveway 1 D 38.0 D 38.6

SB Hughes Road D 45.6 D 41.8

Overall C 23.0 B 19.1

Dorr Road and Sterling Drive/Driveway 2 (Stop-Controlled)

EB Sterling Drive C 16.4 C 17.8

WB Driveway 2 B 13.3 B 13.8

NB Dorr Road A 0.3 A 0.0

SB Dorr Road A 0.1 A 0.3

Overall A 1.2 A 1.6

Further analysis of the LOS results for future conditions revealed that most movements, approaches, and 

intersections are expected to continue to operate at an acceptable LOS D or better during both the a.m. and p.m. 

peak hours, with the following exceptions:

 Grand River Avenue and Dorr Road/Glen Echo Drive:

 SB approach continues to operate at LOS E in the p.m. peak hour.

SimTraffic simulations were also reviewed to observe network operations and vehicle queues. For future 

conditions, study network operations are acceptable, without significant vehicle queues or spill-back from 

available storage lanes. No 95th percentile queue lengths for the turning movements exceed the provided 

storage length. See Appendix 8 – Future with Split Phase LOS Output Reports for the future conditions with split 

phasing LOS reports and queueing analysis reports.
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6.0 Findings and Recommendations

The analyses conducted for this TIS indicate the proposed development will not result in any significant impact to 

the adjacent road network. The proposed site access configuration is appropriate and will acceptably facilitate 

site ingress and egress. The proposed alternative that provides split phasing of the traffic signal operation for the NB 

and SB approaches of the Grand River Avenue and Hughes Road intersection and will not require widening of Hughes 

Road is the preferred alternative. In this alternative, Driveway 1 is to be constructed with a left turn lane and 

right/through lane. This conclusion is supported by the following key findings:

1. Existing and proposed storage lengths are adequate for all movements in existing and future conditions.

2. Lane configurations and physical capacity are appropriate within the study area.
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Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NBRR SBRR EBRR WBRR Count Date: 12/14/2021

AM Peak PHF Count Year: 2021

12/14/21 % Heavy Existing Adj. Year: 2021

2021 Existing 90 165 1 1 531 104 118 339 110 1 17 0

2021 Existing Adj. 104 0 192 0 1 1 0 617 121 137 394 0 Existing Adjustment Rate: 1.16

2025 Background 108 0 197 0 1 1 0 635 124 141 406 0 Growth Rate: 0.75%

8 82 3 32 Buildout Year: 2025

Scenario: AM Peak

108 0 205 0 1 1 0 717 124 144 438 0 Bckgrd. Dev. A: St. Joseph Mercy Brighton Health Center Expansion

5 9 7 2 2 14 Bckgrd. Dev. B:

Bckgrd. Dev. C:

5 0 9 0 0 0 0 7 2 2 14 0

113 0 214 0 1 1 0 724 126 146 452 0

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

AM Peak PHF

12/14/21 % Heavy

2021 Existing 137 48 27 669 409 37 25 5

2021 Existing Adj. 0 0 0 159 0 56 31 777 0 0 475 43

2025 Background 0 0 0 164 0 57 32 800 0 0 489 44

4 90 35 1

0 0 0 168 0 57 32 890 0 0 524 45

14 3 26 1 9 7 5 2

14 3 26 0 1 0 0 9 7 5 2 0

14 3 26 168 1 57 32 899 7 5 526 45

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

AM Peak PHF

12/14/21 % Heavy

2021 Existing 10 242 187 36 13 3

2021 Existing Adj. 12 281 0 0 217 42 15 0 3 0 0 0

2025 Background 12 290 0 0 224 43 16 0 4 0 0 0

8 3

12 298 0 0 227 43 16 0 4 0 0 0

4 4 8 14

0 0 4 4 0 0 0 0 0 8 0 14

12 298 4 4 227 43 16 0 4 8 0 14

Pass By

Total Site Gen

Total Future

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

0.90 0.67

2% 4% 6%

Pass By

Total Site Gen

Total Future

#3 - Dorr Rd & Sterling 

Dr/Driveway 2

0.69

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

2% 3% 4%

#2 - Grand River Ave & 

Hughes Rd/ Site 

Driveway

0.72 0.85 0.83

Total Future

Site Generated

#1 - Grand River Ave & 

Dorr Rd/ Glen Echo Dr

Bckgrd. Dev. C

Total Background

Bckgrd. Dev. A

Bckgrd. Dev. B

0.60

Pass By

Total Site Gen

3% 4%3% 0%

0.92 0.870.69
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Intersection Time period Year Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NBRR SBRR EBRR WBRR Count Date: 12/14/2021

PM Peak PHF Count Year: 2021

12/14/21 % Heavy Existing Adj. Year: 2021

2021 Existing 197 1 171 1 0 0 1 592 116 150 730 1 94 0 44

2021 Existing Adj. 218 1 189 1 0 0 1 655 128 166 807 1 Existing Adjustment Rate: 1.11

2025 Background 224 1 195 1 0 0 1 674 132 171 832 1 Growth Rate: 0.75%

2 25 5 58 Buildout Year: 2025

Scenario: PM Peak

224 1 197 1 0 0 1 699 132 176 890 1 Bckgrd. Dev. A: St. Joseph Mercy Brighton Health Center Expansion

5 4 16 6 7 13 Bckgrd. Dev. B:

Bckgrd. Dev. C:

5 0 4 0 0 0 0 16 6 7 13 0

229 1 201 1 0 0 1 715 138 183 903 1

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

PM Peak PHF

12/14/21 % Heavy

2021 Existing 64 47 103 661 834 157 25 11

2021 Existing Adj. 0 0 0 71 0 52 114 731 0 0 922 174

2025 Background 0 0 0 73 0 54 117 753 0 0 950 179

1 27 63 3

0 0 0 74 0 54 117 780 0 0 1013 182

13 3 10 4 4 16 24 7

13 3 10 0 4 0 0 4 16 24 7 0

13 3 10 74 4 54 117 784 16 24 1020 182

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

PM Peak PHF

12/14/21 % Heavy

2021 Existing 2 345 248 18 24 9

2021 Existing Adj. 2 381 0 0 274 20 27 0 10 0 0 0

2025 Background 2 393 0 0 283 21 27 0 10 0 0 0

2 5

2 395 0 0 288 21 27 0 10 0 0 0

11 13 5 9

0 0 11 13 0 0 0 0 0 5 0 9

2 395 11 13 288 21 27 0 10 5 0 9

Pass By

Total Site Gen

Total Future

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

0.94 0.60

3% 2% 0%

Pass By

Total Site Gen

Total Future

#3 - Dorr Rd & Sterling 

Dr/Driveway 2

0.86

Bckgrd. Dev. A

Bckgrd. Dev. B

Bckgrd. Dev. C

Total Background

Site Generated

2% 1% 1%

#2 - Grand River Ave & 

Hughes Rd/ Site 

Driveway

0.90 0.92 0.81

#1 - Grand River Ave & 

Dorr Rd/ Glen Echo Dr

Bckgrd. Dev. C

Total Background

Bckgrd. Dev. A

Bckgrd. Dev. B

Pass By

Total Site Gen

Total Future

Site Generated

0.79

2% 0% 1% 1%

0.76 0.60 0.90
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

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

Leg Dorr Rd Glen Echo Dr
Direction Northbound Southbound
Time BL T HR U HRR AppApp BL T HR U HRR AppApp

2021-12-14 7:00AM 5 0 4 0 5 1414 0 0 0 0 0 00
7:15AM 11 0 7 0 18 3636 0 1 1 0 0 22
7:30AM 14 0 5 0 14 3333 1 0 0 0 0 11
7:45AM 22 0 8 0 25 5555 0 0 0 0 0 00

Hourly Total 52 0 24 0 62 138138 1 1 1 0 0 33
8:00AM 19 0 10 0 21 5050 0 0 0 0 0 00
8:15AM 13 0 15 0 32 6060 0 0 0 0 0 00
8:30AM 16 0 7 0 30 5353 0 0 0 0 0 00
8:45AM 42 0 23 0 27 9292 0 1 0 0 1 22

Hourly Total 90 0 55 0 110 255255 0 1 0 0 1 22
4:00PM 53 3 15 0 19 9090 0 1 0 0 1 22
4:15PM 52 0 13 0 26 9191 0 0 0 0 0 00
4:30PM 38 0 15 0 21 7474 0 0 0 0 0 00
4:45PM 47 1 18 0 17 8383 1 0 0 0 0 11

Hourly Total 190 4 61 0 83 338338 1 1 0 0 1 33
5:00PM 60 0 31 0 30 121121 0 0 0 0 0 00
5:15PM 36 0 10 0 24 7070 0 0 0 0 0 00
5:30PM 29 0 19 0 24 7272 0 0 0 0 0 00
5:45PM 30 0 9 0 11 5050 0 1 0 0 0 11

Hourly Total 155 0 69 0 89 313313 0 1 0 0 0 11

TotalTotal 487 4 209 0 344 10441044 2 4 1 0 2 99
% Approach% Approach 46.6% 0.4% 20.0% 0% 33.0% -- 22.2% 44.4% 11.1% 0% 22.2% --

% Total% Total 8.1% 0.1% 3.5% 0% 5.7% 17.4%17.4% 0% 0.1% 0% 0% 0% 0.2%0.2%
LightsLights 479 4 202 0 339 10241024 2 4 1 0 2 99

% Lights% Lights 98.4% 100% 96.7% 0% 98.5% 98.1%98.1% 100% 100% 100% 0% 100% 100%100%
Articulated TrucksArticulated Trucks 1 0 2 0 0 33 0 0 0 0 0 00

% Articulated Trucks% Articulated Trucks 0.2% 0% 1.0% 0% 0% 0.3%0.3% 0% 0% 0% 0% 0% 0%0%
Buses and Single-Unit TrucksBuses and Single-Unit Trucks 7 0 5 0 5 1717 0 0 0 0 0 00

% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 1.4% 0% 2.4% 0% 1.5% 1.6%1.6% 0% 0% 0% 0% 0% 0%0%
*BL: Bear left, BR: Bear right, BRR: Bear right on red, HL: Hard left, HR: Hard right, HRR: Hard right on red, T: Thru, U: U-Turn
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

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

Leg Grand RiveE aVE Grand River Ave
Direction Southeastbound Northwestbound
Time HL T BR U BRR AppApp HL T BR U BRR AppApp IntInt

2021-12-14 7:00AM 0 71 13 0 3 8787 25 52 0 0 0 7777 178178
7:15AM 0 77 22 0 1 100100 17 52 0 0 0 6969 207207
7:30AM 0 114 18 0 1 133133 13 56 0 0 0 6969 236236
7:45AM 0 129 27 0 7 163163 41 61 0 0 0 102102 320320

Hourly Total 0 391 80 0 12 483483 96 221 0 0 0 317317 941941
8:00AM 0 118 26 0 2 146146 29 65 0 0 0 9494 290290
8:15AM 0 154 16 0 3 173173 35 70 0 0 0 105105 338338
8:30AM 0 116 26 0 7 149149 27 104 0 0 0 131131 333333
8:45AM 0 143 19 0 5 167167 27 100 0 0 0 127127 388388

Hourly Total 0 531 87 0 17 635635 118 339 0 0 0 457457 13491349
4:00PM 0 144 18 0 13 175175 37 189 1 0 0 227227 494494
4:15PM 0 130 20 0 11 161161 39 179 0 0 0 218218 470470
4:30PM 0 151 19 0 13 183183 38 155 1 0 0 194194 451451
4:45PM 0 162 20 0 14 196196 28 162 0 0 0 190190 470470

Hourly Total 0 587 77 0 51 715715 142 685 2 0 0 829829 18851885
5:00PM 1 149 13 0 6 169169 45 234 0 0 0 279279 569569
5:15PM 0 147 26 0 10 183183 32 179 0 0 1 212212 465465
5:30PM 0 140 21 0 4 165165 35 134 0 0 0 169169 406406
5:45PM 0 144 20 0 6 170170 26 138 0 0 0 164164 385385

Hourly Total 1 580 80 0 26 687687 138 685 0 0 1 824824 18251825

TotalTotal 1 2089 324 0 106 25202520 494 1930 2 0 1 24272427 60006000
% Approach% Approach 0% 82.9% 12.9% 0% 4.2% -- 20.4% 79.5% 0.1% 0% 0% -- -

% Total% Total 0% 34.8% 5.4% 0% 1.8% 42.0%42.0% 8.2% 32.2% 0% 0% 0% 40.5%40.5% -
LightsLights 1 2057 312 0 106 24762476 482 1902 2 0 1 23872387 5896

% Lights% Lights 100% 98.5% 96.3% 0% 100% 98.3%98.3% 97.6% 98.5% 100% 0% 100% 98.4%98.4% 98.3%
Articulated TrucksArticulated Trucks 0 1 2 0 0 33 1 2 0 0 0 33 9

% Articulated Trucks% Articulated Trucks 0% 0% 0.6% 0% 0% 0.1%0.1% 0.2% 0.1% 0% 0% 0% 0.1%0.1% 0.2%
Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 31 10 0 0 4141 11 26 0 0 0 3737 95

% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 1.5% 3.1% 0% 0% 1.6%1.6% 2.2% 1.3% 0% 0% 0% 1.5%1.5% 1.6%
*BL: Bear left, BR: Bear right, BRR: Bear right on red, HL: Hard left, HR: Hard right, HRR: Hard right on red, T: Thru, U: U-Turn
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

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

Leg Dorr Rd Glen Echo Dr
Direction Northbound Southbound
Time BL T HR U HRR AppApp BL T HR U HRR AppApp

2021-12-14 8:00AM 19 0 10 0 21 5050 0 0 0 0 0 00
8:15AM 13 0 15 0 32 6060 0 0 0 0 0 00
8:30AM 16 0 7 0 30 5353 0 0 0 0 0 00
8:45AM 42 0 23 0 27 9292 0 1 0 0 1 22

TotalTotal 90 0 55 0 110 255255 0 1 0 0 1 22
% Approach% Approach 35.3% 0% 21.6% 0% 43.1% -- 0% 50.0% 0% 0% 50.0% --

% Total% Total 6.7% 0% 4.1% 0% 8.2% 18.9%18.9% 0% 0.1% 0% 0% 0.1% 0.1%0.1%
PHFPHF 0.536 - 0.598 - 0.859 0.6930.693 - 0.250 - - 0.250 0.2500.250

LightsLights 87 0 54 0 107 248248 0 1 0 0 1 22
% Lights% Lights 96.7% 0% 98.2% 0% 97.3% 97.3%97.3% 0% 100% 0% 0% 100% 100%100%

Articulated TrucksArticulated Trucks 1 0 0 0 0 11 0 0 0 0 0 00
% Articulated Trucks% Articulated Trucks 1.1% 0% 0% 0% 0% 0.4%0.4% 0% 0% 0% 0% 0% 0%0%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 2 0 1 0 3 66 0 0 0 0 0 00
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 2.2% 0% 1.8% 0% 2.7% 2.4%2.4% 0% 0% 0% 0% 0% 0%0%

*BL: Bear left, BR: Bear right, BRR: Bear right on red, HL: Hard left, HR: Hard right, HRR: Hard right on red, T: Thru, U: U-Turn
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

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

Leg Grand RiveE aVE Grand River Ave
Direction Southeastbound Northwestbound
Time HL T BR U BRR AppApp HL T BR U BRR AppApp IntInt

2021-12-14 8:00AM 0 118 26 0 2 146146 29 65 0 0 0 9494 290290
8:15AM 0 154 16 0 3 173173 35 70 0 0 0 105105 338338
8:30AM 0 116 26 0 7 149149 27 104 0 0 0 131131 333333
8:45AM 0 143 19 0 5 167167 27 100 0 0 0 127127 388388

TotalTotal 0 531 87 0 17 635635 118 339 0 0 0 457457 13491349
% Approach% Approach 0% 83.6% 13.7% 0% 2.7% -- 25.8% 74.2% 0% 0% 0% -- -

% Total% Total 0% 39.4% 6.4% 0% 1.3% 47.1%47.1% 8.7% 25.1% 0% 0% 0% 33.9%33.9% -
PHFPHF - 0.862 0.837 - 0.607 0.9180.918 0.843 0.815 - - - 0.8720.872 0.869

LightsLights 0 517 83 0 17 617617 113 325 0 0 0 438438 1305
% Lights% Lights 0% 97.4% 95.4% 0% 100% 97.2%97.2% 95.8% 95.9% 0% 0% 0% 95.8%95.8% 96.7%

Articulated TrucksArticulated Trucks 0 0 0 0 0 00 1 2 0 0 0 33 4
% Articulated Trucks% Articulated Trucks 0% 0% 0% 0% 0% 0%0% 0.8% 0.6% 0% 0% 0% 0.7%0.7% 0.3%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 14 4 0 0 1818 4 12 0 0 0 1616 40
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 2.6% 4.6% 0% 0% 2.8%2.8% 3.4% 3.5% 0% 0% 0% 3.5%3.5% 3.0%

*BL: Bear left, BR: Bear right, BRR: Bear right on red, HL: Hard left, HR: Hard right, HRR: Hard right on red, T: Thru, U: U-Turn

5 of 9105



Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

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

Leg Dorr Rd Glen Echo Dr
Direction Northbound Southbound
Time BL T HR U HRR AppApp BL T HR U HRR AppApp

2021-12-14 4:15PM 52 0 13 0 26 9191 0 0 0 0 0 00
4:30PM 38 0 15 0 21 7474 0 0 0 0 0 00
4:45PM 47 1 18 0 17 8383 1 0 0 0 0 11
5:00PM 60 0 31 0 30 121121 0 0 0 0 0 00

TotalTotal 197 1 77 0 94 369369 1 0 0 0 0 11
% Approach% Approach 53.4% 0.3% 20.9% 0% 25.5% -- 100% 0% 0% 0% 0% --

% Total% Total 10.1% 0.1% 3.9% 0% 4.8% 18.8%18.8% 0.1% 0% 0% 0% 0% 0.1%0.1%
PHFPHF 0.821 0.250 0.621 - 0.783 0.7620.762 0.250 - - - - 0.2500.250

LightsLights 194 1 73 0 92 360360 1 0 0 0 0 11
% Lights% Lights 98.5% 100% 94.8% 0% 97.9% 97.6%97.6% 100% 0% 0% 0% 0% 100%100%

Articulated TrucksArticulated Trucks 0 0 2 0 0 22 0 0 0 0 0 00
% Articulated Trucks% Articulated Trucks 0% 0% 2.6% 0% 0% 0.5%0.5% 0% 0% 0% 0% 0% 0%0%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 3 0 2 0 2 77 0 0 0 0 0 00
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 1.5% 0% 2.6% 0% 2.1% 1.9%1.9% 0% 0% 0% 0% 0% 0%0%

*BL: Bear left, BR: Bear right, BRR: Bear right on red, HL: Hard left, HR: Hard right, HRR: Hard right on red, T: Thru, U: U-Turn
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

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

Leg Grand RiveE aVE Grand River Ave
Direction Southeastbound Northwestbound
Time HL T BR U BRR AppApp HL T BR U BRR AppApp IntInt

2021-12-14 4:15PM 0 130 20 0 11 161161 39 179 0 0 0 218218 470470
4:30PM 0 151 19 0 13 183183 38 155 1 0 0 194194 451451
4:45PM 0 162 20 0 14 196196 28 162 0 0 0 190190 470470
5:00PM 1 149 13 0 6 169169 45 234 0 0 0 279279 569569

TotalTotal 1 592 72 0 44 709709 150 730 1 0 0 881881 19601960
% Approach% Approach 0.1% 83.5% 10.2% 0% 6.2% -- 17.0% 82.9% 0.1% 0% 0% -- -

% Total% Total 0.1% 30.2% 3.7% 0% 2.2% 36.2%36.2% 7.7% 37.2% 0.1% 0% 0% 44.9%44.9% -
PHFPHF 0.250 0.914 0.900 - 0.786 0.9040.904 0.833 0.780 0.250 - - 0.7890.789 0.861

LightsLights 1 590 70 0 44 705705 148 724 1 0 0 873873 1939
% Lights% Lights 100% 99.7% 97.2% 0% 100% 99.4%99.4% 98.7% 99.2% 100% 0% 0% 99.1%99.1% 98.9%

Articulated TrucksArticulated Trucks 0 0 1 0 0 11 0 0 0 0 0 00 3
% Articulated Trucks% Articulated Trucks 0% 0% 1.4% 0% 0% 0.1%0.1% 0% 0% 0% 0% 0% 0%0% 0.2%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 2 1 0 0 33 2 6 0 0 0 88 18
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 0.3% 1.4% 0% 0% 0.4%0.4% 1.3% 0.8% 0% 0% 0% 0.9%0.9% 0.9%

*BL: Bear left, BR: Bear right, BRR: Bear right on red, HL: Hard left, HR: Hard right, HRR: Hard right on red, T: Thru, U: U-Turn
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Grand River and Dorr - RTOR x 4 - TMCGrand River and Dorr - RTOR x 4 - TMC
Tue Dec 14, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908959, Location: 42.57436, -83.834417

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Grand River and Hughes - RTOR x 3 - TMCGrand River and Hughes - RTOR x 3 - TMC
Tue Dec 14, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908958, Location: 42.573747, -83.831951

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

Leg Grand Ave Southeast Hughes Rd
Direction Southeastbound Northwestbound Southwestbound
Time L T U AppApp T R U RR AppApp L R U RR AppApp IntInt

2021-12-14 7:00AM 2 69 0 7171 65 5 0 1 7171 23 6 0 6 3535 177177
7:15AM 2 106 0 108108 51 5 0 0 5656 28 4 0 11 4343 207207
7:30AM 7 120 0 127127 61 6 0 0 6767 36 5 0 4 4545 239239
7:45AM 5 157 0 162162 84 5 0 1 9090 36 7 0 10 5353 305305

Hourly Total 16 452 0 468468 261 21 0 2 284284 123 22 0 31 176176 928928
8:00AM 5 135 0 140140 82 2 0 2 8686 36 6 0 8 5050 276276
8:15AM 8 193 0 201201 84 6 0 1 9191 46 6 0 12 6464 356356
8:30AM 6 144 0 150150 118 13 0 0 131131 29 6 0 4 3939 320320
8:45AM 8 184 0 192192 119 11 0 2 132132 26 5 0 1 3232 356356

Hourly Total 27 656 0 683683 403 32 0 5 440440 137 23 0 25 185185 13081308
4:00PM 19 155 0 174174 220 36 0 0 256256 12 4 0 9 2525 455455
4:15PM 24 149 0 173173 204 40 0 5 249249 18 7 0 6 3131 453453
4:30PM 28 158 0 186186 179 31 0 2 212212 9 4 0 6 1919 417417
4:45PM 15 182 0 197197 184 30 0 3 217217 18 4 0 8 3030 444444

Hourly Total 86 644 0 730730 787 137 0 10 934934 57 19 0 29 105105 17691769
5:00PM 36 171 0 207207 258 45 0 1 304304 19 7 0 5 3131 542542
5:15PM 29 158 0 187187 189 36 0 5 230230 16 8 0 10 3434 451451
5:30PM 24 157 0 181181 152 34 0 4 190190 22 4 0 10 3636 407407
5:45PM 21 139 0 160160 155 32 0 3 190190 14 8 0 3 2525 375375

Hourly Total 110 625 0 735735 754 147 0 13 914914 71 27 0 28 126126 17751775

TotalTotal 239 2377 0 26162616 2205 337 0 30 25722572 388 91 0 113 592592 57805780
% Approach% Approach 9.1% 90.9% 0% -- 85.7% 13.1% 0% 1.2% -- 65.5% 15.4% 0% 19.1% -- -

% Total% Total 4.1% 41.1% 0% 45.3%45.3% 38.1% 5.8% 0% 0.5% 44.5%44.5% 6.7% 1.6% 0% 2.0% 10.2%10.2% -
LightsLights 231 2339 0 25702570 2163 335 0 29 25272527 384 91 0 111 586586 5683

% Lights% Lights 96.7% 98.4% 0% 98.2%98.2% 98.1% 99.4% 0% 96.7% 98.3%98.3% 99.0% 100% 0% 98.2% 99.0%99.0% 98.3%
Articulated TrucksArticulated Trucks 2 2 0 44 6 0 0 0 66 0 0 0 0 00 10

% Articulated Trucks% Articulated Trucks 0.8% 0.1% 0% 0.2%0.2% 0.3% 0% 0% 0% 0.2%0.2% 0% 0% 0% 0% 0%0% 0.2%
Buses and Single-Unit TrucksBuses and Single-Unit Trucks 6 36 0 4242 36 2 0 1 3939 4 0 0 2 66 87

% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 2.5% 1.5% 0% 1.6%1.6% 1.6% 0.6% 0% 3.3% 1.5%1.5% 1.0% 0% 0% 1.8% 1.0%1.0% 1.5%
*L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Grand River and Hughes - RTOR x 3 - TMCGrand River and Hughes - RTOR x 3 - TMC
Tue Dec 14, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908958, Location: 42.573747, -83.831951

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Grand River and Hughes - RTOR x 3 - TMCGrand River and Hughes - RTOR x 3 - TMC
Tue Dec 14, 2021
AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908958, Location: 42.573747, -83.831951

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

Leg Grand Ave Southeast Hughes Rd
Direction Southeastbound Northwestbound Southwestbound
Time L T U AppApp T R U RR AppApp L R U RR AppApp IntInt

2021-12-14 8:00AM 5 135 0 140140 82 2 0 2 8686 36 6 0 8 5050 276276
8:15AM 8 193 0 201201 84 6 0 1 9191 46 6 0 12 6464 356356
8:30AM 6 144 0 150150 118 13 0 0 131131 29 6 0 4 3939 320320
8:45AM 8 184 0 192192 119 11 0 2 132132 26 5 0 1 3232 356356

TotalTotal 27 656 0 683683 403 32 0 5 440440 137 23 0 25 185185 13081308
% Approach% Approach 4.0% 96.0% 0% -- 91.6% 7.3% 0% 1.1% -- 74.1% 12.4% 0% 13.5% -- -

% Total% Total 2.1% 50.2% 0% 52.2%52.2% 30.8% 2.4% 0% 0.4% 33.6%33.6% 10.5% 1.8% 0% 1.9% 14.1%14.1% -
PHFPHF 0.844 0.850 - 0.8500.850 0.847 0.615 - 0.625 0.8330.833 0.745 0.958 - 0.521 0.7230.723 0.919

LightsLights 22 642 0 664664 384 32 0 5 421421 135 23 0 24 182182 1267
% Lights% Lights 81.5% 97.9% 0% 97.2%97.2% 95.3% 100% 0% 100% 95.7%95.7% 98.5% 100% 0% 96.0% 98.4%98.4% 96.9%

Articulated TrucksArticulated Trucks 1 0 0 11 4 0 0 0 44 0 0 0 0 00 5
% Articulated Trucks% Articulated Trucks 3.7% 0% 0% 0.1%0.1% 1.0% 0% 0% 0% 0.9%0.9% 0% 0% 0% 0% 0%0% 0.4%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 4 14 0 1818 15 0 0 0 1515 2 0 0 1 33 36
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 14.8% 2.1% 0% 2.6%2.6% 3.7% 0% 0% 0% 3.4%3.4% 1.5% 0% 0% 4.0% 1.6%1.6% 2.8%

*L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Grand River and Hughes - RTOR x 3 - TMCGrand River and Hughes - RTOR x 3 - TMC
Tue Dec 14, 2021
AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908958, Location: 42.573747, -83.831951

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Grand River and Hughes - RTOR x 3 - TMCGrand River and Hughes - RTOR x 3 - TMC
Tue Dec 14, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908958, Location: 42.573747, -83.831951

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

Leg Grand Ave Southeast Hughes Rd
Direction Southeastbound Northwestbound Southwestbound
Time L T U AppApp T R U RR AppApp L R U RR AppApp IntInt

2021-12-14 4:15PM 24 149 0 173173 204 40 0 5 249249 18 7 0 6 3131 453453
4:30PM 28 158 0 186186 179 31 0 2 212212 9 4 0 6 1919 417417
4:45PM 15 182 0 197197 184 30 0 3 217217 18 4 0 8 3030 444444
5:00PM 36 171 0 207207 258 45 0 1 304304 19 7 0 5 3131 542542

TotalTotal 103 660 0 763763 825 146 0 11 982982 64 22 0 25 111111 18561856
% Approach% Approach 13.5% 86.5% 0% -- 84.0% 14.9% 0% 1.1% -- 57.7% 19.8% 0% 22.5% -- -

% Total% Total 5.5% 35.6% 0% 41.1%41.1% 44.5% 7.9% 0% 0.6% 52.9%52.9% 3.4% 1.2% 0% 1.3% 6.0%6.0% -
PHFPHF 0.715 0.907 - 0.9210.921 0.799 0.811 - 0.550 0.8080.808 0.842 0.786 - 0.781 0.8950.895 0.856

LightsLights 102 653 0 755755 818 146 0 11 975975 63 22 0 24 109109 1839
% Lights% Lights 99.0% 98.9% 0% 99.0%99.0% 99.2% 100% 0% 100% 99.3%99.3% 98.4% 100% 0% 96.0% 98.2%98.2% 99.1%

Articulated TrucksArticulated Trucks 0 2 0 22 1 0 0 0 11 0 0 0 0 00 3
% Articulated Trucks% Articulated Trucks 0% 0.3% 0% 0.3%0.3% 0.1% 0% 0% 0% 0.1%0.1% 0% 0% 0% 0% 0%0% 0.2%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 1 5 0 66 6 0 0 0 66 1 0 0 1 22 14
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 1.0% 0.8% 0% 0.8%0.8% 0.7% 0% 0% 0% 0.6%0.6% 1.6% 0% 0% 4.0% 1.8%1.8% 0.8%

*L: Left, R: Right, RR: Right on red, T: Thru, U: U-Turn
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Grand River and Hughes - RTOR x 3 - TMCGrand River and Hughes - RTOR x 3 - TMC
Tue Dec 14, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908958, Location: 42.573747, -83.831951

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Dorr and Sterling Dorr and Sterling - TMC- TMC
Tue Dec 14, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908960, Location: 42.570246, -83.834325

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

Leg Sterling Dr Dorr Rd Dorr Rd
Direction Eastbound Northbound Southbound
Time L R U AppApp L T U AppApp T R U AppApp IntInt

2021-12-14 7:00AM 0 0 0 00 1 17 0 1818 34 5 0 3939 5757
7:15AM 1 0 0 11 1 32 0 3333 35 4 0 3939 7373
7:30AM 4 0 0 44 0 34 0 3434 18 6 0 2424 6262
7:45AM 4 0 0 44 5 54 0 5959 38 14 0 5252 115115

Hourly Total 9 0 0 99 7 137 0 144144 125 29 0 154154 307307
8:00AM 3 0 0 33 2 40 0 4242 40 6 0 4646 9191
8:15AM 5 1 0 66 3 54 0 5757 39 13 0 5252 115115
8:30AM 1 0 0 11 1 51 0 5252 50 7 0 5757 110110
8:45AM 4 2 0 66 4 82 0 8686 41 10 0 5151 143143

Hourly Total 13 3 0 1616 10 227 0 237237 170 36 0 206206 459459
4:00PM 6 2 0 88 2 83 0 8585 63 6 0 6969 162162
4:15PM 3 1 0 44 0 92 0 9292 65 5 0 7070 166166
4:30PM 1 1 0 22 2 65 0 6767 62 5 0 6767 136136
4:45PM 7 1 0 88 0 69 0 6969 58 2 0 6060 137137

Hourly Total 17 5 0 2222 4 309 0 313313 248 18 0 266266 601601
5:00PM 13 6 0 1919 0 89 0 8989 65 6 0 7171 179179
5:15PM 15 1 0 1616 2 45 0 4747 63 4 0 6767 130130
5:30PM 4 1 0 55 1 64 0 6565 51 3 0 5454 124124
5:45PM 5 0 0 55 1 43 0 4444 45 0 0 4545 9494

Hourly Total 37 8 0 4545 4 241 0 245245 224 13 0 237237 527527

TotalTotal 76 16 0 9292 25 914 0 939939 767 96 0 863863 18941894
% Approach% Approach 82.6% 17.4% 0% -- 2.7% 97.3% 0% -- 88.9% 11.1% 0% -- -

% Total% Total 4.0% 0.8% 0% 4.9%4.9% 1.3% 48.3% 0% 49.6%49.6% 40.5% 5.1% 0% 45.6%45.6% -
LightsLights 75 15 0 9090 25 894 0 919919 747 88 0 835835 1844

% Lights% Lights 98.7% 93.8% 0% 97.8%97.8% 100% 97.8% 0% 97.9%97.9% 97.4% 91.7% 0% 96.8%96.8% 97.4%
Articulated TrucksArticulated Trucks 0 0 0 00 0 3 0 33 3 0 0 33 6

% Articulated Trucks% Articulated Trucks 0% 0% 0% 0%0% 0% 0.3% 0% 0.3%0.3% 0.4% 0% 0% 0.3%0.3% 0.3%
Buses and Single-Unit TrucksBuses and Single-Unit Trucks 1 1 0 22 0 17 0 1717 17 8 0 2525 44

% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 1.3% 6.3% 0% 2.2%2.2% 0% 1.9% 0% 1.8%1.8% 2.2% 8.3% 0% 2.9%2.9% 2.3%
*L: Left, R: Right, T: Thru, U: U-Turn
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Dorr and Sterling Dorr and Sterling - TMC- TMC
Tue Dec 14, 2021
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908960, Location: 42.570246, -83.834325

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

[N] Dorr Rd

[S] Dorr Rd

[W
]S

te
rli

ng
 D

r

Total: 1853

Total: 1722

To
ta

l: 
21

3

Out: 990

Out: 783

Ou
t: 

12
1

In: 863

In: 939

In
: 9

2

 7
67

 9
14

 9
6

 2
5

 76
 16

2 of 6117



Dorr and Sterling Dorr and Sterling - TMC- TMC
Tue Dec 14, 2021
AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908960, Location: 42.570246, -83.834325

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

Leg Sterling Dr Dorr Rd Dorr Rd
Direction Eastbound Northbound Southbound
Time L R U AppApp L T U AppApp T R U AppApp IntInt

2021-12-14 8:00AM 3 0 0 33 2 40 0 4242 40 6 0 4646 9191
8:15AM 5 1 0 66 3 54 0 5757 39 13 0 5252 115115
8:30AM 1 0 0 11 1 51 0 5252 50 7 0 5757 110110
8:45AM 4 2 0 66 4 82 0 8686 41 10 0 5151 143143

TotalTotal 13 3 0 1616 10 227 0 237237 170 36 0 206206 459459
% Approach% Approach 81.3% 18.8% 0% -- 4.2% 95.8% 0% -- 82.5% 17.5% 0% -- -

% Total% Total 2.8% 0.7% 0% 3.5%3.5% 2.2% 49.5% 0% 51.6%51.6% 37.0% 7.8% 0% 44.9%44.9% -
PHFPHF 0.650 0.375 - 0.6670.667 0.625 0.692 - 0.6890.689 0.850 0.692 - 0.9040.904 0.802

LightsLights 12 3 0 1515 10 222 0 232232 164 34 0 198198 445
% Lights% Lights 92.3% 100% 0% 93.8%93.8% 100% 97.8% 0% 97.9%97.9% 96.5% 94.4% 0% 96.1%96.1% 96.9%

Articulated TrucksArticulated Trucks 0 0 0 00 0 0 0 00 1 0 0 11 1
% Articulated Trucks% Articulated Trucks 0% 0% 0% 0%0% 0% 0% 0% 0%0% 0.6% 0% 0% 0.5%0.5% 0.2%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 1 0 0 11 0 5 0 55 5 2 0 77 13
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 7.7% 0% 0% 6.3%6.3% 0% 2.2% 0% 2.1%2.1% 2.9% 5.6% 0% 3.4%3.4% 2.8%

*L: Left, R: Right, T: Thru, U: U-Turn
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Dorr and Sterling Dorr and Sterling - TMC- TMC
Tue Dec 14, 2021
AM Peak (8 AM - 9 AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908960, Location: 42.570246, -83.834325

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Dorr and Sterling Dorr and Sterling - TMC- TMC
Tue Dec 14, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908960, Location: 42.570246, -83.834325

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

Leg Sterling Dr Dorr Rd Dorr Rd
Direction Eastbound Northbound Southbound
Time L R U AppApp L T U AppApp T R U AppApp IntInt

2021-12-14 4:15PM 3 1 0 44 0 92 0 9292 65 5 0 7070 166166
4:30PM 1 1 0 22 2 65 0 6767 62 5 0 6767 136136
4:45PM 7 1 0 88 0 69 0 6969 58 2 0 6060 137137
5:00PM 13 6 0 1919 0 89 0 8989 65 6 0 7171 179179

TotalTotal 24 9 0 3333 2 315 0 317317 250 18 0 268268 618618
% Approach% Approach 72.7% 27.3% 0% -- 0.6% 99.4% 0% -- 93.3% 6.7% 0% -- -

% Total% Total 3.9% 1.5% 0% 5.3%5.3% 0.3% 51.0% 0% 51.3%51.3% 40.5% 2.9% 0% 43.4%43.4% -
PHFPHF 0.462 0.375 - 0.4340.434 0.250 0.856 - 0.8610.861 0.962 0.750 - 0.9440.944 0.863

LightsLights 24 9 0 3333 2 307 0 309309 247 16 0 263263 605
% Lights% Lights 100% 100% 0% 100%100% 100% 97.5% 0% 97.5%97.5% 98.8% 88.9% 0% 98.1%98.1% 97.9%

Articulated TrucksArticulated Trucks 0 0 0 00 0 2 0 22 0 0 0 00 2
% Articulated Trucks% Articulated Trucks 0% 0% 0% 0%0% 0% 0.6% 0% 0.6%0.6% 0% 0% 0% 0%0% 0.3%

Buses and Single-Unit TrucksBuses and Single-Unit Trucks 0 0 0 00 0 6 0 66 3 2 0 55 11
% Buses and Single-Unit Trucks% Buses and Single-Unit Trucks 0% 0% 0% 0%0% 0% 1.9% 0% 1.9%1.9% 1.2% 11.1% 0% 1.9%1.9% 1.8%

*L: Left, R: Right, T: Thru, U: U-Turn
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Dorr and Sterling Dorr and Sterling - TMC- TMC
Tue Dec 14, 2021
PM Peak (4:15 PM - 5:15 PM) - Overall Peak Hour
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements
ID: 908960, Location: 42.570246, -83.834325

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

[N] Dorr Rd
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Appendix 2
Existing LOS Output Reports
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HCM 6th Signalized Intersection Summary 2021 Existing

1: Dorrs Rd/Glen Echo Dr & Grand River Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 0 617 121 137 394 0 104 0 192 0 1 1

Future Volume (veh/h) 0 617 121 137 394 0 104 0 192 0 1 1

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1856 1856 1856 1841 1841 0 1856 1856 1856 1900 1900 1900

Adj Flow Rate, veh/h 0 671 132 157 453 0 151 0 278 0 2 2

Peak Hour Factor 0.92 0.92 0.92 0.87 0.87 0.87 0.69 0.69 0.69 0.60 0.60 0.60

Percent Heavy Veh, % 3 3 3 4 4 0 3 3 3 0 0 0

Cap, veh/h 90 1408 628 392 1948 0 339 0 418 0 6 6

Arrive On Green 0.00 0.40 0.40 0.15 1.00 0.00 0.19 0.00 0.19 0.00 0.01 0.01

Sat Flow, veh/h 930 3526 1572 1753 3589 0 1767 0 1572 0 872 872

Grp Volume(v), veh/h 0 671 132 157 453 0 151 0 278 0 0 4

Grp Sat Flow(s),veh/h/ln 930 1763 1572 1753 1749 0 1767 0 1572 0 0 1743

Q Serve(g_s), s 0.0 11.3 4.4 4.0 0.0 0.0 6.0 0.0 12.6 0.0 0.0 0.2

Cycle Q Clear(g_c), s 0.0 11.3 4.4 4.0 0.0 0.0 6.0 0.0 12.6 0.0 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.50

Lane Grp Cap(c), veh/h 90 1408 628 392 1948 0 339 0 418 0 0 13

V/C Ratio(X) 0.00 0.48 0.21 0.40 0.23 0.00 0.45 0.00 0.67 0.00 0.00 0.31

Avail Cap(c_a), veh/h 90 1408 628 444 1948 0 424 0 494 0 0 174

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 0.97 0.97 0.00 1.00 0.00 1.00 0.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 17.8 15.8 11.5 0.0 0.0 28.6 0.0 26.2 0.0 0.0 39.5

Incr Delay (d2), s/veh 0.0 1.2 0.8 0.6 0.3 0.0 0.9 0.0 2.6 0.0 0.0 12.8

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

%ile BackOfQ(50%),veh/ln 0.0 4.2 1.5 1.2 0.1 0.0 2.4 0.0 4.5 0.0 0.0 0.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 0.0 19.0 16.5 12.1 0.3 0.0 29.5 0.0 28.8 0.0 0.0 52.3

LnGrp LOS A B B B A A C A C A A D

Approach Vol, veh/h 803 610 429 4

Approach Delay, s/veh 18.6 3.3 29.1 52.3

Approach LOS B A C D

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 12.6 38.6 6.6 51.3 22.1

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 8.3 18.3 8.0 33.3 19.2

Max Q Clear Time (g_c+I1), s 6.0 13.3 2.2 2.0 14.6

Green Ext Time (p_c), s 0.1 2.0 0.0 2.8 0.7

Intersection Summary

HCM 6th Ctrl Delay 16.0

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2021 Existing

2: Grand River Rd & Hughes Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 31 778 475 43 159 56

Future Volume (veh/h) 31 778 475 43 159 56

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

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1856 1856 1841 1841 1870 1870

Adj Flow Rate, veh/h 36 915 572 52 221 78

Peak Hour Factor 0.85 0.85 0.83 0.83 0.72 0.72

Percent Heavy Veh, % 3 3 4 4 2 2

Cap, veh/h 540 2266 2084 189 252 89

Arrive On Green 0.43 0.43 0.64 0.64 0.20 0.20

Sat Flow, veh/h 794 3618 3334 294 1271 449

Grp Volume(v), veh/h 36 915 308 316 300 0

Grp Sat Flow(s),veh/h/ln 794 1763 1749 1788 1726 0

Q Serve(g_s), s 2.3 14.3 6.1 6.1 13.5 0.0

Cycle Q Clear(g_c), s 8.5 14.3 6.1 6.1 13.5 0.0

Prop In Lane 1.00 0.16 0.74 0.26

Lane Grp Cap(c), veh/h 540 2266 1124 1149 343 0

V/C Ratio(X) 0.07 0.40 0.27 0.28 0.88 0.00

Avail Cap(c_a), veh/h 540 2266 1124 1149 432 0

HCM Platoon Ratio 0.67 0.67 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.92 0.92 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 12.5 12.2 6.2 6.2 31.1 0.0

Incr Delay (d2), s/veh 0.2 0.5 0.6 0.6 15.2 0.0

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

%ile BackOfQ(50%),veh/ln0.4 5.3 1.7 1.8 6.9 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 12.7 12.7 6.8 6.8 46.3 0.0

LnGrp LOS B B A A D A

Approach Vol, veh/h 951 624 300

Approach Delay, s/veh 12.7 6.8 46.3

Approach LOS B A D

Timer - Assigned Phs 2 4 6

Phs Duration (G+Y+Rc), s 58.1 21.9 58.1

Change Period (Y+Rc), s 6.7 6.0 6.7

Max Green Setting (Gmax), s 47.3 20.0 47.3

Max Q Clear Time (g_c+I1), s 16.3 15.5 8.1

Green Ext Time (p_c), s 6.7 0.4 3.6

Intersection Summary

HCM 6th Ctrl Delay 16.1

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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HCM 6th TWSC 2021 Existing

3: Dorrs Rd & Sterling Dr AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 0.7

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 15 3 12 281 217 42

Future Vol, veh/h 15 3 12 281 217 42

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

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

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

Grade, % 0 - - 0 0 -

Peak Hour Factor 67 67 69 69 90 90

Heavy Vehicles, % 6 6 2 2 4 4

Mvmt Flow 22 4 17 407 241 47

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 706 265 288 0 - 0

          Stage 1 265 - - - - -

          Stage 2 441 - - - - -

Critical Hdwy 6.46 6.26 4.12 - - -

Critical Hdwy Stg 1 5.46 - - - - -

Critical Hdwy Stg 2 5.46 - - - - -

Follow-up Hdwy 3.554 3.354 2.218 - - -

Pot Cap-1 Maneuver 396 764 1274 - - -

          Stage 1 770 - - - - -

          Stage 2 640 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 389 764 1274 - - -

Mov Cap-2 Maneuver 389 - - - - -

          Stage 1 757 - - - - -

          Stage 2 640 - - - - -

Approach EB NB SB

HCM Control Delay, s 14.1 0.3 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1274 - 424 - -

HCM Lane V/C Ratio 0.014 - 0.063 - -

HCM Control Delay (s) 7.9 0 14.1 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0.2 - -
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Queuing and Blocking Report

2021 Existing AM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorrs Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB WB WB WB NB NB SB

Directions Served T T R L T T LT R LTR

Maximum Queue (ft) 137 163 44 133 116 79 145 128 36

Average Queue (ft) 53 57 8 39 12 18 63 49 2

95th Queue (ft) 109 124 31 89 57 55 119 97 17

Link Distance (ft) 4462 4462 641 641 1423 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 230 200 410

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 2: Grand River Rd & Hughes Rd

Movement EB EB EB WB WB SB

Directions Served L T T T TR LR

Maximum Queue (ft) 44 151 151 110 109 241

Average Queue (ft) 14 51 62 43 33 116

95th Queue (ft) 40 120 124 85 80 204

Link Distance (ft) 641 641 3184 3184 1202

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 3: Dorrs Rd & Sterling Dr

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 56 41

Average Queue (ft) 15 4

95th Queue (ft) 45 21

Link Distance (ft) 1066 1651

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0
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HCM 6th Signalized Intersection Summary 2021 Existing

1: Dorr Rd/Glen Echo Dr & Grand River Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 1 655 128 166 807 1 218 1 189 1 0 0

Future Volume (veh/h) 1 655 128 166 807 1 218 1 189 1 0 0

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1870 1870 1870 1900 1900 1900

Adj Flow Rate, veh/h 1 728 142 210 1022 1 287 1 249 2 0 0

Peak Hour Factor 0.90 0.90 0.90 0.79 0.79 0.79 0.76 0.76 0.76 0.60 0.60 0.60

Percent Heavy Veh, % 1 1 1 1 1 1 2 2 2 0 0 0

Cap, veh/h 306 1390 620 407 2076 2 332 1 445 7 0 0

Arrive On Green 0.39 0.39 0.39 0.19 1.00 1.00 0.19 0.19 0.19 0.00 0.00 0.00

Sat Flow, veh/h 556 3582 1598 1795 3672 4 1775 6 1585 1809 0 0

Grp Volume(v), veh/h 1 728 142 210 498 525 288 0 249 2 0 0

Grp Sat Flow(s),veh/h/ln 556 1791 1598 1795 1791 1885 1782 0 1585 1810 0 0

Q Serve(g_s), s 0.1 12.5 4.8 5.4 0.0 0.0 12.5 0.0 10.7 0.1 0.0 0.0

Cycle Q Clear(g_c), s 0.1 12.5 4.8 5.4 0.0 0.0 12.5 0.0 10.7 0.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00

Lane Grp Cap(c), veh/h 306 1390 620 407 1012 1065 333 0 445 7 0 0

V/C Ratio(X) 0.00 0.52 0.23 0.52 0.49 0.49 0.86 0.00 0.56 0.29 0.00 0.00

Avail Cap(c_a), veh/h 306 1390 620 470 1012 1065 361 0 469 181 0 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.82 0.82 0.82 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 15.0 18.8 16.4 11.6 0.0 0.0 31.5 0.0 24.6 39.7 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.4 0.9 0.8 1.4 1.3 18.1 0.0 1.3 21.7 0.0 0.0

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/ln 0.0 4.8 1.7 1.6 0.4 0.4 6.5 0.0 3.7 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.0 20.2 17.3 12.4 1.4 1.3 49.6 0.0 25.9 61.4 0.0 0.0

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

Approach Vol, veh/h 871 1233 537 2

Approach Delay, s/veh 19.7 3.3 38.6 61.4

Approach LOS B A D E

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 14.2 37.7 6.3 51.9 21.8

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 10.3 19.3 8.0 36.3 16.2

Max Q Clear Time (g_c+I1), s 7.4 14.5 2.1 2.0 14.5

Green Ext Time (p_c), s 0.2 2.1 0.0 6.6 0.4

Intersection Summary

HCM 6th Ctrl Delay 15.9

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2021 Existing

2: Grand River Rd & Hughes Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 114 731 922 174 71 52

Future Volume (veh/h) 114 731 922 174 71 52

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

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1870 1870

Adj Flow Rate, veh/h 124 795 1138 215 79 58

Peak Hour Factor 0.92 0.92 0.81 0.81 0.90 0.90

Percent Heavy Veh, % 1 1 1 1 2 2

Cap, veh/h 325 2646 2223 418 99 73

Arrive On Green 0.24 0.24 0.74 0.74 0.10 0.10

Sat Flow, veh/h 406 3676 3103 566 970 712

Grp Volume(v), veh/h 124 795 675 678 138 0

Grp Sat Flow(s),veh/h/ln 406 1791 1791 1783 1694 0

Q Serve(g_s), s 22.0 14.5 12.6 12.8 6.4 0.0

Cycle Q Clear(g_c), s 34.8 14.5 12.6 12.8 6.4 0.0

Prop In Lane 1.00 0.32 0.57 0.42

Lane Grp Cap(c), veh/h 325 2646 1323 1318 173 0

V/C Ratio(X) 0.38 0.30 0.51 0.51 0.80 0.00

Avail Cap(c_a), veh/h 325 2646 1323 1318 360 0

HCM Platoon Ratio 0.33 0.33 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.88 0.88 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 26.8 13.4 4.4 4.4 35.1 0.0

Incr Delay (d2), s/veh 3.0 0.3 1.4 1.4 8.0 0.0

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

%ile BackOfQ(50%),veh/ln2.6 6.6 2.7 2.7 3.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 29.8 13.6 5.8 5.8 43.1 0.0

LnGrp LOS C B A A D A

Approach Vol, veh/h 919 1353 138

Approach Delay, s/veh 15.8 5.8 43.1

Approach LOS B A D

Timer - Assigned Phs 2 4 6

Phs Duration (G+Y+Rc), s 65.8 14.2 65.8

Change Period (Y+Rc), s 6.7 6.0 6.7

Max Green Setting (Gmax), s 50.3 17.0 50.3

Max Q Clear Time (g_c+I1), s 36.8 8.4 14.8

Green Ext Time (p_c), s 5.6 0.2 10.5

Intersection Summary

HCM 6th Ctrl Delay 11.8

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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HCM 6th TWSC 2021 Existing

3: Dorr Rd & Sterling Dr PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 1.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 27 10 2 381 274 20

Future Vol, veh/h 27 10 2 381 274 20

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

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

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

Grade, % 0 - - 0 0 -

Peak Hour Factor 60 60 86 86 94 94

Heavy Vehicles, % 0 0 3 3 2 2

Mvmt Flow 45 17 2 443 291 21

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 749 302 312 0 - 0

          Stage 1 302 - - - - -

          Stage 2 447 - - - - -

Critical Hdwy 6.4 6.2 4.13 - - -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 2.227 - - -

Pot Cap-1 Maneuver 382 742 1243 - - -

          Stage 1 755 - - - - -

          Stage 2 649 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 381 742 1243 - - -

Mov Cap-2 Maneuver 381 - - - - -

          Stage 1 753 - - - - -

          Stage 2 649 - - - - -

Approach EB NB SB

HCM Control Delay, s 14.5 0 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1243 - 439 - -

HCM Lane V/C Ratio 0.002 - 0.14 - -

HCM Control Delay (s) 7.9 0 14.5 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0.5 - -
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Queuing and Blocking Report

2021 Existing PM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorr Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB EB WB WB WB NB NB SB

Directions Served L T T R L T TR LT R LTR

Maximum Queue (ft) 6 155 168 36 122 190 210 202 134 22

Average Queue (ft) 0 74 76 8 48 60 74 106 46 1

95th Queue (ft) 3 134 145 26 101 139 155 173 92 10

Link Distance (ft) 4462 4462 641 641 1423 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 230 200 410

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 2: Grand River Rd & Hughes Rd

Movement EB EB EB WB WB SB

Directions Served L T T T TR LR

Maximum Queue (ft) 136 97 106 154 143 123

Average Queue (ft) 54 17 30 51 57 69

95th Queue (ft) 104 62 83 111 119 113

Link Distance (ft) 641 641 3184 3184 1202

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Dorr Rd & Sterling Dr

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 45 5

Average Queue (ft) 20 0

95th Queue (ft) 46 4

Link Distance (ft) 1066 1651

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0
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Table 7: No-Build Traffic Conditions with Improvements (continued) 

Intersection Control Approach Movement 

AM Peak PM Peak 

No-Build No-Build IMP No-Build No-Build IMP 

Delay LOS Delay LOS Delay LOS Delay LOS 

Grand River 

Avenue (I-96 BL) & 

Latson Road 

Signal 

EB 

Left 43.5 D 43.5 D 45.2 D 45.2 D 

Thru 33.3 C 34.2 C 46.5 D 42.1 D 

Right 23.2 C 24.3 C 27.6 C 24.4 C 

WB 

Left 88.8 F 47.7 D 60.2 E 60.2 E 

Thru 29.0 C 27.8 C 48.3 D 42.9 D 

Right 13.8 B 13.8 B 87.7 F 58.8 E 

NB 

Left 43.9 D 47.3 D 138.3 F 69.2 E 

Thru 37.3 D 37.3 D 43.9 D 68.6 E 

Right 82.5 F 62.4 E 33.2 C 40.1 D 

SB 

Left 42.3 D 49.5 D 130.6 F 65.9 E 

Thru 31.3 C 31.7 C 38.3 D 47.3 D 

Right 25.2 C 25.5 C 25.0 C 27.8 C 

Overall 41.4 D 38.5 D 61.3 E 51.0 D 

Grand River 

Avenue & Hilton 

Road 

Signal 

WB 
Left 42.2 D 38.9 D 40.8 D 42.9 D 

Right 29.5 C 28.8 C 33.1 C 33.6 C 

NB 
Thru 23.0 C 14.4 B 14.9 B 11.3 B 

Right 3.4 A 4.0 A 4.2 A 6.6 A 

SB 
Left 48.5 D 48.5 D 53.0 D 54.1 D 

Thru 9.8 A 10.4 B 7.7 A 7.4 A 

Overall 21.5 C 18.2 B 16.1 B 15.0 B 

Grand River 

Avenue & WB I-96 

Ramps 

Signal 

WB 
Left 30.1 C 22.1 C 25.9 C 20.0 C 

Right 10.2 B 15.2 B 14.7 B 19.9 B 

NB Thru 52.5 D 46.9 D 50.4 D 53.0 D 

SB 
Left 

Thru 12.5 B 16.0 B 23.1 C 22.3 C 

Overall 23.4 C 23.3 C 29.3 C 29.7 C 

Grand River 

Avenue & EB I-96 

Ramps 

STOP 

(Minor) 

EB 
Left/Right Free 10.8 B Free 14.3 B 

Right 33.7 C 26.8 C 24.3 C 20.2 C 

NB Thru/Right 48.6 D 25.6 C 76.6 E 23.1 C 

SB Thru 17.3 B 15.6 B 23.3 C 18.3 B 

Overall 27.8 C 19.9 B 44.5 D 20.4 C 

Although these improvements are needed to help mitigate no-build operations; these improvements are not 

included in the planned roadway improvements.  Therefore, the build conditions analysis for this study evaluates 

traffic operations with only the planned roadway improvements by MDOT and LCRC.   

6.0 Build Conditions Analysis 

6.1 SITE TRIP GENERATION 

The number of AM and PM peak hour vehicle trips that will be generated by the proposed development will be 

forecast based on the rates and equations published by ITE in Trip Generation, 11th Edition.  The ITE land use category 

that most closely matches the operation of the proposed expansion space is Land Use #610, Hospital.  For Land Use 

#610, trip generation data is published by Gross Square Feet (GSF), number of beds, and number of employees. 

Review of the statistical data published by ITE for each independent variable as summarized in Table 8 indicates 
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that the number of employees provides the strongest correlation to trip-making potential.  Therefore, as the number 

of employees for the Hospital is known, it was selected as the independent variable for trip generation calculations.  

The resulting trip generation forecast for the development expansion is summarized in Table 9. 

Table 8: Land Use #610 Statistical Summary 

Land 

Use 

Time 

Period 

Independent 

Variable 

# of 

Studies 

Standard 

Deviation 
R2 

#610 

Hospital 

AM 

Beds 8 1.28 NA 

GSF 19 0.55 0.72 

Employees 16 0.11 0.82 

PM 

Beds 6 1.2 NA 

GSF 19 0.65 0.69 

Employees 13 0.15 0.76 

Table 9: Site Trip Generation 

Land Use 
ITE 

Code 
Amount Units 

Average 

Daily Traffic 

AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Hospital 610 559 Employees 3,654 192 74 266 59 137 196 

6.2 TRAFFIC ASSIGNMENTS 

The vehicle trips that would be generated by the proposed development were assigned to the study road network 

based on peak hour traffic patterns at the existing site driveway and Genoa Business Park Drive, population densities 

within a 30-minute travel time to the site, professional engineering judgment, and ITE methodologies.  These 

methods indicate that new trips will return to their direction of origin. 

As the proposed Hospital use is a very similar land use as compared to the existing medical land use on site, the 

existing traffic distribution at the St. Joseph Mercy Health and Genoa Business Park Driveways are assumed to 

accurately reflect the relationship between residential areas and employment centers in this region.  These patterns 

indicate approximately 60% of traffic travels to/from the east on Grand River Avenue while 40% of traffic travels 

to/from the west. 

These proportions of traffic in each direction along Grand River Avenue were then assigned to off-site study 

intersections based on existing turning movement patterns, population densities within a 30-minute travel time to 

the site, and professional engineering judgment.  It should be noted that all traffic to the south on Latson Road was 

assumed to utilize Dorr Road as Crooked Lake Road is planned to be paved by LCRC between Dorr Road and Latson 

Road in 2022 and provides a shorter travel time as compared to traveling along Grand River Avenue to Latson Road.  

Furthermore, a small 10% of traffic to the west on I-96 (2% of overall traffic) was assumed to utilize the Grand River 

Avenue interchange as opposed to the Latson Road interchange.  The resulting directional distributions for site-

generated traffic are summarized in Table 10 and shown on Figure 5. 

Utilization of the existing site driveway and Genoa Business Park Drive by future site-generated traffic was 

determined based on the direction of origin and destination relative to the site, proposed site layout including 

location of the proposed Hospital and future parking supply, and existing use of the cross-access connection 

between the two sites.  A field review of the cross-access connection indicates minimal traffic from the St. Joseph 

site passing through into the Genoa Business Park. 

As the proposed expansion and additional parking will be located on the east side of the site, this cross-access 

connection will be even less desired by new site-generated traffic as compared to existing traffic.  Therefore, traffic 

approaching from the west was assumed to predominantly (95%) use the signalized St. Joseph Mercy Health site 

drive while traffic volumes approaching from the east on Grand River Avenue were assumed to exclusively (100%) 
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utilize the signalized St. Joseph Mercy Health Drive.  New trips were assumed to exit via the same drive that was 

entered. 

Table 10: Site Trip Distribution 

To/From Via AM/PM 

North 

Latson Road 9% 

Hacker Road (via Bendix) 13% 

Hughes Road 2% 

South 
Dorr Road 4% 

Latson Road 0% 

East 

Grand River Avenue 9% 

I-96 23% 

Hilton Road 4% 

West 
Grand River Avenue 20% 

I-96 16% 

TOTAL 100% 

The site-generated vehicle trips were assigned to the study network as shown on Figure 6.  These trips were added 

to the no-build traffic volumes shown on Figure 4 to calculate the future build traffic volumes shown on Figure 7. 

6.3 AUXILIARY LANES 

Right and left-turn lanes currently exist along Grand River Avenue at the existing St. Joseph Mercy Health Drive to 

facilitate site-generated traffic. 

6.4 BUILD TRAFFIC CONDITIONS 

Future build peak hour vehicle delays and LOS with the proposed development were calculated based on existing 

lane configurations and traffic control plus the planned roadway improvements shown on Figure 2, build traffic 

volumes shown on Figure 7, and HCM methodologies.  SimTraffic simulations were also utilized to evaluate traffic 

flow and vehicle queues throughout the study network.  The build conditions results are included in Appendix D 

and summarized in Table 11. 
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Figure 5
Trip Distribution
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Figure 6
Site-Generated Traffic Volumes
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Appendix 4
Background LOS Output Reports

137



HCM 6th Signalized Intersection Summary 2025 - Background

1: Dorr Rd/Glen Echo Dr & Grand River Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 0 717 124 144 438 0 108 0 205 0 1 1

Future Volume (veh/h) 0 717 124 144 438 0 108 0 205 0 1 1

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1856 1856 1856 1841 1841 0 1856 1856 1856 1900 1900 1900

Adj Flow Rate, veh/h 0 779 135 166 503 0 157 0 297 0 2 2

Peak Hour Factor 0.92 0.92 0.92 0.87 0.87 0.87 0.69 0.69 0.69 0.60 0.60 0.60

Percent Heavy Veh, % 3 3 3 4 4 0 3 3 3 0 0 0

Cap, veh/h 90 1359 606 355 1915 0 355 0 440 0 6 6

Arrive On Green 0.00 0.39 0.39 0.16 1.00 0.00 0.20 0.00 0.20 0.00 0.01 0.01

Sat Flow, veh/h 889 3526 1572 1753 3589 0 1767 0 1572 0 872 872

Grp Volume(v), veh/h 0 779 135 166 503 0 157 0 297 0 0 4

Grp Sat Flow(s),veh/h/ln 889 1763 1572 1753 1749 0 1767 0 1572 0 0 1743

Q Serve(g_s), s 0.0 13.9 4.6 4.4 0.0 0.0 6.2 0.0 13.4 0.0 0.0 0.2

Cycle Q Clear(g_c), s 0.0 13.9 4.6 4.4 0.0 0.0 6.2 0.0 13.4 0.0 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.50

Lane Grp Cap(c), veh/h 90 1359 606 355 1915 0 355 0 440 0 0 13

V/C Ratio(X) 0.00 0.57 0.22 0.47 0.26 0.00 0.44 0.00 0.68 0.00 0.00 0.31

Avail Cap(c_a), veh/h 90 1359 606 399 1915 0 424 0 501 0 0 174

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 0.96 0.96 0.00 1.00 0.00 1.00 0.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 19.4 16.5 12.5 0.0 0.0 28.0 0.0 25.6 0.0 0.0 39.5

Incr Delay (d2), s/veh 0.0 1.8 0.8 0.9 0.3 0.0 0.9 0.0 3.0 0.0 0.0 12.8

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

%ile BackOfQ(50%),veh/ln 0.0 5.3 1.6 1.3 0.1 0.0 2.5 0.0 4.8 0.0 0.0 0.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 0.0 21.2 17.4 13.4 0.3 0.0 28.9 0.0 28.6 0.0 0.0 52.3

LnGrp LOS A C B B A A C A C A A D

Approach Vol, veh/h 914 669 454 4

Approach Delay, s/veh 20.6 3.6 28.7 52.3

Approach LOS C A C D

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 13.0 37.5 6.6 50.5 22.9

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 8.3 18.3 8.0 33.3 19.2

Max Q Clear Time (g_c+I1), s 6.4 15.9 2.2 2.0 15.4

Green Ext Time (p_c), s 0.1 1.2 0.0 3.1 0.7

Intersection Summary

HCM 6th Ctrl Delay 16.9

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2025 - Background

2: Grand River Rd & Hughes Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 32 890 524 45 168 57

Future Volume (veh/h) 32 890 524 45 168 57

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

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1856 1856 1841 1841 1870 1870

Adj Flow Rate, veh/h 38 1047 631 54 233 79

Peak Hour Factor 0.85 0.85 0.83 0.83 0.72 0.72

Percent Heavy Veh, % 3 3 4 4 2 2

Cap, veh/h 502 2241 2073 177 264 90

Arrive On Green 0.43 0.43 0.64 0.64 0.21 0.21

Sat Flow, veh/h 751 3618 3353 279 1286 436

Grp Volume(v), veh/h 38 1047 338 347 313 0

Grp Sat Flow(s),veh/h/ln 751 1763 1749 1791 1728 0

Q Serve(g_s), s 2.7 17.0 7.0 7.0 14.1 0.0

Cycle Q Clear(g_c), s 9.7 17.0 7.0 7.0 14.1 0.0

Prop In Lane 1.00 0.16 0.74 0.25

Lane Grp Cap(c), veh/h 502 2241 1112 1138 355 0

V/C Ratio(X) 0.08 0.47 0.30 0.30 0.88 0.00

Avail Cap(c_a), veh/h 502 2241 1112 1138 432 0

HCM Platoon Ratio 0.67 0.67 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.88 0.88 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.4 13.2 6.6 6.6 30.8 0.0

Incr Delay (d2), s/veh 0.3 0.6 0.7 0.7 16.4 0.0

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

%ile BackOfQ(50%),veh/ln0.4 6.9 2.0 2.1 7.3 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 13.7 13.9 7.3 7.3 47.3 0.0

LnGrp LOS B B A A D A

Approach Vol, veh/h 1085 685 313

Approach Delay, s/veh 13.9 7.3 47.3

Approach LOS B A D

Timer - Assigned Phs 2 4 6

Phs Duration (G+Y+Rc), s 57.6 22.4 57.6

Change Period (Y+Rc), s 6.7 6.0 6.7

Max Green Setting (Gmax), s 47.3 20.0 47.3

Max Q Clear Time (g_c+I1), s 19.0 16.1 9.0

Green Ext Time (p_c), s 7.9 0.4 4.0

Intersection Summary

HCM 6th Ctrl Delay 16.7

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.

139



HCM 6th TWSC 2025 - Background

3: Dorr Rd & Sterling Dr AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 0.7

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 16 4 12 298 227 43

Future Vol, veh/h 16 4 12 298 227 43

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

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

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

Grade, % 0 - - 0 0 -

Peak Hour Factor 67 67 69 69 90 90

Heavy Vehicles, % 6 6 2 2 4 4

Mvmt Flow 24 6 17 432 252 48

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 742 276 300 0 - 0

          Stage 1 276 - - - - -

          Stage 2 466 - - - - -

Critical Hdwy 6.46 6.26 4.12 - - -

Critical Hdwy Stg 1 5.46 - - - - -

Critical Hdwy Stg 2 5.46 - - - - -

Follow-up Hdwy 3.554 3.354 2.218 - - -

Pot Cap-1 Maneuver 377 753 1261 - - -

          Stage 1 761 - - - - -

          Stage 2 623 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 370 753 1261 - - -

Mov Cap-2 Maneuver 370 - - - - -

          Stage 1 747 - - - - -

          Stage 2 623 - - - - -

Approach EB NB SB

HCM Control Delay, s 14.4 0.3 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1261 - 412 - -

HCM Lane V/C Ratio 0.014 - 0.072 - -

HCM Control Delay (s) 7.9 0 14.4 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0.2 - -
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Queuing and Blocking Report

2025 - Background AM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorr Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB WB WB WB NB NB SB

Directions Served T T R L T T LT R LTR

Maximum Queue (ft) 162 171 52 111 78 99 154 132 28

Average Queue (ft) 67 68 7 41 12 24 66 57 3

95th Queue (ft) 133 140 27 89 45 70 124 103 16

Link Distance (ft) 4462 4462 641 641 1423 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 230 200 410

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 2: Grand River Rd & Hughes Rd

Movement EB EB EB WB WB SB

Directions Served L T T T TR LR

Maximum Queue (ft) 53 153 162 114 109 238

Average Queue (ft) 15 55 70 50 38 127

95th Queue (ft) 43 128 145 97 87 206

Link Distance (ft) 641 641 3184 3184 1202

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Dorr Rd & Sterling Dr

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 58 48

Average Queue (ft) 15 4

95th Queue (ft) 45 23

Link Distance (ft) 1066 1651

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0
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HCM 6th Signalized Intersection Summary 2025 Background

1: Dorr Rd/Glen Echo Dr & Grand River Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 1 699 132 176 890 1 224 1 197 1 0 0

Future Volume (veh/h) 1 699 132 176 890 1 224 1 197 1 0 0

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1870 1870 1870 1900 1900 1900

Adj Flow Rate, veh/h 1 777 147 223 1127 1 295 1 259 2 0 0

Peak Hour Factor 0.90 0.90 0.90 0.79 0.79 0.79 0.76 0.76 0.76 0.60 0.60 0.60

Percent Heavy Veh, % 1 1 1 1 1 1 2 2 2 0 0 0

Cap, veh/h 281 1363 608 392 2063 2 339 1 457 7 0 0

Arrive On Green 0.38 0.38 0.38 0.13 0.75 0.75 0.19 0.19 0.19 0.00 0.00 0.00

Sat Flow, veh/h 503 3582 1598 1795 3672 3 1776 6 1585 1809 0 0

Grp Volume(v), veh/h 1 777 147 223 550 578 296 0 259 2 0 0

Grp Sat Flow(s),veh/h/ln 503 1791 1598 1795 1791 1885 1782 0 1585 1810 0 0

Q Serve(g_s), s 0.1 13.7 5.0 5.7 10.5 10.5 12.9 0.0 11.1 0.1 0.0 0.0

Cycle Q Clear(g_c), s 0.1 13.7 5.0 5.7 10.5 10.5 12.9 0.0 11.1 0.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00

Lane Grp Cap(c), veh/h 281 1363 608 392 1006 1059 340 0 457 7 0 0

V/C Ratio(X) 0.00 0.57 0.24 0.57 0.55 0.55 0.87 0.00 0.57 0.29 0.00 0.00

Avail Cap(c_a), veh/h 281 1363 608 449 1006 1059 361 0 476 181 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.78 0.78 0.78 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 15.4 19.6 16.9 13.2 5.8 5.8 31.4 0.0 24.2 39.7 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.7 0.9 1.0 1.7 1.6 19.3 0.0 1.5 21.7 0.0 0.0

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/ln 0.0 5.3 1.8 1.9 2.8 2.9 6.8 0.0 3.8 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.4 21.3 17.9 14.2 7.4 7.3 50.7 0.0 25.7 61.4 0.0 0.0

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

Approach Vol, veh/h 925 1351 555 2

Approach Delay, s/veh 20.8 8.5 39.0 61.4

Approach LOS C A D E

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 14.5 37.1 6.3 51.6 22.1

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 10.3 19.3 8.0 36.3 16.2

Max Q Clear Time (g_c+I1), s 7.7 15.7 2.1 12.5 14.9

Green Ext Time (p_c), s 0.2 1.7 0.0 7.0 0.4

Intersection Summary

HCM 6th Ctrl Delay 18.5

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2025 Background

2: Grand River Rd & Hughes Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 117 780 1013 182 74 54

Future Volume (veh/h) 117 780 1013 182 74 54

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

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1870 1870

Adj Flow Rate, veh/h 127 848 1251 225 82 60

Peak Hour Factor 0.92 0.92 0.81 0.81 0.90 0.90

Percent Heavy Veh, % 1 1 1 1 2 2

Cap, veh/h 288 2634 2234 398 103 75

Arrive On Green 0.24 0.24 0.74 0.74 0.11 0.11

Sat Flow, veh/h 361 3676 3131 542 971 711

Grp Volume(v), veh/h 127 848 734 742 143 0

Grp Sat Flow(s),veh/h/ln 361 1791 1791 1788 1694 0

Q Serve(g_s), s 26.1 15.6 14.7 15.0 6.6 0.0

Cycle Q Clear(g_c), s 41.1 15.6 14.7 15.0 6.6 0.0

Prop In Lane 1.00 0.30 0.57 0.42

Lane Grp Cap(c), veh/h 288 2634 1317 1315 179 0

V/C Ratio(X) 0.44 0.32 0.56 0.56 0.80 0.00

Avail Cap(c_a), veh/h 288 2634 1317 1315 360 0

HCM Platoon Ratio 0.33 0.33 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.84 0.84 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 30.5 13.9 4.7 4.8 34.9 0.0

Incr Delay (d2), s/veh 4.1 0.3 1.7 1.8 7.9 0.0

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

%ile BackOfQ(50%),veh/ln2.8 7.3 3.2 3.3 3.1 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 34.6 14.2 6.4 6.5 42.8 0.0

LnGrp LOS C B A A D A

Approach Vol, veh/h 975 1476 143

Approach Delay, s/veh 16.8 6.5 42.8

Approach LOS B A D

Timer - Assigned Phs 2 4 6

Phs Duration (G+Y+Rc), s 65.5 14.5 65.5

Change Period (Y+Rc), s 6.7 6.0 6.7

Max Green Setting (Gmax), s 50.3 17.0 50.3

Max Q Clear Time (g_c+I1), s 43.1 8.6 17.0

Green Ext Time (p_c), s 3.9 0.2 11.9

Intersection Summary

HCM 6th Ctrl Delay 12.4

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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HCM 6th TWSC 2025 Background

3: Dorr Rd & Sterling Dr PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 1.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 27 10 2 395 288 21

Future Vol, veh/h 27 10 2 395 288 21

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

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

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

Grade, % 0 - - 0 0 -

Peak Hour Factor 60 60 86 86 94 94

Heavy Vehicles, % 0 0 3 3 2 2

Mvmt Flow 45 17 2 459 306 22

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 780 317 328 0 - 0

          Stage 1 317 - - - - -

          Stage 2 463 - - - - -

Critical Hdwy 6.4 6.2 4.13 - - -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 2.227 - - -

Pot Cap-1 Maneuver 367 728 1226 - - -

          Stage 1 743 - - - - -

          Stage 2 638 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 366 728 1226 - - -

Mov Cap-2 Maneuver 366 - - - - -

          Stage 1 742 - - - - -

          Stage 2 638 - - - - -

Approach EB NB SB

HCM Control Delay, s 15 0 0

HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1226 - 423 - -

HCM Lane V/C Ratio 0.002 - 0.146 - -

HCM Control Delay (s) 7.9 0 15 - -

HCM Lane LOS A A C - -

HCM 95th %tile Q(veh) 0 - 0.5 - -
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Queuing and Blocking Report

2025 Background PM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorr Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB EB WB WB WB NB NB SB

Directions Served L T T R L T TR LT R LTR

Maximum Queue (ft) 10 187 202 44 159 199 202 212 120 11

Average Queue (ft) 0 81 80 9 53 73 87 110 48 2

95th Queue (ft) 4 149 155 31 109 159 166 182 91 13

Link Distance (ft) 4462 4462 641 641 1423 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 230 200 410

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Intersection: 2: Grand River Rd & Hughes Rd

Movement EB EB EB WB WB SB

Directions Served L T T T TR LR

Maximum Queue (ft) 139 130 96 145 163 155

Average Queue (ft) 56 17 30 58 63 73

95th Queue (ft) 123 72 79 120 133 128

Link Distance (ft) 641 641 3184 3184 1202

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%) 1

Queuing Penalty (veh) 2

Intersection: 3: Dorr Rd & Sterling Dr

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 61 5

Average Queue (ft) 22 0

95th Queue (ft) 50 3

Link Distance (ft) 1066 1651

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 3
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Appendix 5
Trip Generation Calculations

146



ITE Code ITE Rate Description Unit Amount Ingress Egress Total Ingress Egress Total

ITE 220 Multifamily Housing (Low-Rise) DU 204 21 65 86 68 40 108

Total Trips 21 65 86 68 40 108

ITE Code ITE Rate Description Unit Amount R2 Rate Pass-by

ITE 220 Multifamily Housing (Low-Rise) DU 204

AM T = 0.31X + 22.85 86 0.79 0.4 0%

PM T = 0.43X + 20.55 108 0.84 0.51 0%

Ingress Egress Total Ingress Egress Total

Directional Distribution 24% 76% 100% 63% 37% 100%

Volume Distribution 21 65 86 68 40 108

AM PM

Trip Generation - Weekday Summary

AM PM

ITE Trip Generation Rates - Weekday
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Appendix 6
Turn Lane Warrants
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NOTE: For posted 
speeds at or under 45 
mph, peak hour right 
turns greater than 40 
vph, and total peak 
hour approach less than 
300 vph, adjust right 
turn volumes. 

Adjust peak hour 
Right turns = Peak hour 
Right turns – 20 

*If a center left-turn
lane exists (ie 3 or 5
lane roadway), subtract
the number of left turns
in approach volume
form the total approach
volume to get an
adjusted total approach
volume.

Sample Problem:  The Design Speed is 55 mph.  The Peak Hour Approach Volume is 300 
vph.  The Number of Right Turns in the Peak Hous is 100 vph.  Determine if a right turn 
lane is recommended. 

Solution:  Figure indicates that the intersection of 300 vph and 100 vph is located above 
the upper trend line; thus, a right-turn lane may be recommended.   
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Appendix 7
Future LOS Output Reports
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HCM 6th Signalized Intersection Summary 2025 - Future

1: Dorr Rd/Glen Echo Dr & Grand River Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 0 724 126 146 452 0 113 0 214 0 1 1

Future Volume (veh/h) 0 724 126 146 452 0 113 0 214 0 1 1

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1856 1856 1856 1841 1841 0 1856 1856 1856 1900 1900 1900

Adj Flow Rate, veh/h 0 787 137 168 520 0 164 0 310 0 2 2

Peak Hour Factor 0.92 0.92 0.92 0.87 0.87 0.87 0.69 0.69 0.69 0.60 0.60 0.60

Percent Heavy Veh, % 3 3 3 4 4 0 3 3 3 0 0 0

Cap, veh/h 90 1331 593 348 1893 0 367 0 452 0 6 6

Arrive On Green 0.00 0.38 0.38 0.16 1.00 0.00 0.21 0.00 0.21 0.00 0.01 0.01

Sat Flow, veh/h 875 3526 1572 1753 3589 0 1767 0 1572 0 872 872

Grp Volume(v), veh/h 0 787 137 168 520 0 164 0 310 0 0 4

Grp Sat Flow(s),veh/h/ln 875 1763 1572 1753 1749 0 1767 0 1572 0 0 1743

Q Serve(g_s), s 0.0 14.3 4.8 4.5 0.0 0.0 6.5 0.0 14.0 0.0 0.0 0.2

Cycle Q Clear(g_c), s 0.0 14.3 4.8 4.5 0.0 0.0 6.5 0.0 14.0 0.0 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.50

Lane Grp Cap(c), veh/h 90 1331 593 348 1893 0 367 0 452 0 0 13

V/C Ratio(X) 0.00 0.59 0.23 0.48 0.27 0.00 0.45 0.00 0.69 0.00 0.00 0.31

Avail Cap(c_a), veh/h 90 1331 593 390 1893 0 424 0 503 0 0 174

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 0.96 0.96 0.00 1.00 0.00 1.00 0.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 20.0 17.0 12.9 0.0 0.0 27.7 0.0 25.3 0.0 0.0 39.5

Incr Delay (d2), s/veh 0.0 1.9 0.9 1.0 0.3 0.0 0.9 0.0 3.4 0.0 0.0 12.8

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

%ile BackOfQ(50%),veh/ln 0.0 5.5 1.7 1.4 0.1 0.0 2.5 0.0 5.0 0.0 0.0 0.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 0.0 21.9 17.9 13.9 0.3 0.0 28.5 0.0 28.7 0.0 0.0 52.3

LnGrp LOS A C B B A A C A C A A D

Approach Vol, veh/h 924 688 474 4

Approach Delay, s/veh 21.3 3.7 28.6 52.3

Approach LOS C A C D

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 13.1 36.9 6.6 50.0 23.4

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 8.3 18.3 8.0 33.3 19.2

Max Q Clear Time (g_c+I1), s 6.5 16.3 2.2 2.0 16.0

Green Ext Time (p_c), s 0.1 1.0 0.0 3.2 0.6

Intersection Summary

HCM 6th Ctrl Delay 17.2

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2025 - Future

2: Driveway 1/Hughes Rd & Grand River Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 32 899 7 5 526 45 14 3 26 168 1 57

Future Volume (veh/h) 32 899 7 5 526 45 14 3 26 168 1 57

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1856 1856 1856 1841 1841 1841 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 38 1058 8 6 634 54 15 3 28 233 1 79

Peak Hour Factor 0.85 0.85 0.85 0.83 0.83 0.83 0.92 0.92 0.92 0.72 0.72 0.72

Percent Heavy Veh, % 3 3 3 4 4 4 2 2 2 2 2 2

Cap, veh/h 497 2268 17 309 2063 175 310 33 304 357 4 328

Arrive On Green 0.42 0.42 0.42 0.63 0.63 0.63 0.21 0.21 0.21 0.21 0.21 0.21

Sat Flow, veh/h 749 3586 27 521 3262 277 1319 156 1453 1378 20 1568

Grp Volume(v), veh/h 38 520 546 6 340 348 15 0 31 233 0 80

Grp Sat Flow(s),veh/h/ln 749 1763 1851 521 1749 1791 1319 0 1609 1378 0 1588

Q Serve(g_s), s 2.7 17.0 17.0 0.5 7.1 7.1 0.8 0.0 1.2 13.1 0.0 3.4

Cycle Q Clear(g_c), s 9.8 17.0 17.0 17.5 7.1 7.1 4.1 0.0 1.2 14.4 0.0 3.4

Prop In Lane 1.00 0.01 1.00 0.15 1.00 0.90 1.00 0.99

Lane Grp Cap(c), veh/h 497 1115 1170 309 1106 1132 310 0 336 357 0 332

V/C Ratio(X) 0.08 0.47 0.47 0.02 0.31 0.31 0.05 0.00 0.09 0.65 0.00 0.24

Avail Cap(c_a), veh/h 497 1115 1170 309 1106 1132 364 0 402 413 0 397

HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 13.6 13.4 13.4 13.6 6.7 6.7 28.1 0.0 25.5 31.3 0.0 26.4

Incr Delay (d2), s/veh 0.3 1.2 1.2 0.1 0.7 0.7 0.1 0.0 0.1 3.0 0.0 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/ln0.4 7.1 7.4 0.1 2.1 2.1 0.2 0.0 0.5 4.6 0.0 1.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 13.9 14.6 14.5 13.7 7.4 7.4 28.1 0.0 25.6 34.3 0.0 26.7

LnGrp LOS B B B B A A C A C C A C

Approach Vol, veh/h 1104 694 46 313

Approach Delay, s/veh 14.5 7.5 26.5 32.4

Approach LOS B A C C

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 57.3 22.7 57.3 22.7

Change Period (Y+Rc), s 6.7 6.0 6.7 6.0

Max Green Setting (Gmax), s 47.3 20.0 47.3 20.0

Max Q Clear Time (g_c+I1), s 19.0 16.4 19.5 6.1

Green Ext Time (p_c), s 7.1 0.4 3.9 0.1

Intersection Summary

HCM 6th Ctrl Delay 15.1

HCM 6th LOS B
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HCM 6th TWSC 2025 - Future

3: Dorr Rd & Sterling Dr/Driveway 2 AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 1.2

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

Lane Configurations

Traffic Vol, veh/h 16 0 4 8 0 14 12 298 4 4 227 43

Future Vol, veh/h 16 0 4 8 0 14 12 298 4 4 227 43

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 - - - - - - - - - - - -

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

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

Peak Hour Factor 67 67 67 92 92 92 69 69 69 90 90 90

Heavy Vehicles, % 6 6 6 2 2 2 2 2 2 4 4 4

Mvmt Flow 24 0 6 9 0 15 17 432 6 4 252 48

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 761 756 276 756 777 435 300 0 0 438 0 0

          Stage 1 284 284 - 469 469 - - - - - - -

          Stage 2 477 472 - 287 308 - - - - - - -

Critical Hdwy 7.16 6.56 6.26 7.12 6.52 6.22 4.12 - - 4.14 - -

Critical Hdwy Stg 1 6.16 5.56 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.16 5.56 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.554 4.054 3.354 3.518 4.018 3.318 2.218 - - 2.236 - -

Pot Cap-1 Maneuver 317 333 753 325 328 621 1261 - - 1111 - -

          Stage 1 714 669 - 575 561 - - - - - - -

          Stage 2 562 552 - 720 660 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 304 326 753 317 321 621 1261 - - 1111 - -

Mov Cap-2 Maneuver 304 326 - 317 321 - - - - - - -

          Stage 1 701 666 - 565 551 - - - - - - -

          Stage 2 538 542 - 711 657 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 16.4 13.3 0.3 0.1

HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1261 - - 345 460 1111 - -

HCM Lane V/C Ratio 0.014 - - 0.087 0.052 0.004 - -

HCM Control Delay (s) 7.9 0 - 16.4 13.3 8.3 0 -

HCM Lane LOS A A - C B A A -

HCM 95th %tile Q(veh) 0 - - 0.3 0.2 0 - -
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Queuing and Blocking Report

2025 - Future AM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorr Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB WB WB WB NB NB SB

Directions Served T T R L T T LT R LTR

Maximum Queue (ft) 174 181 48 141 96 93 147 132 28

Average Queue (ft) 68 69 7 45 15 23 68 55 2

95th Queue (ft) 143 149 27 97 55 68 124 103 14

Link Distance (ft) 4462 4462 629 629 1428 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 230 200 410

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 2: Driveway 1/Hughes Rd & Grand River Rd

Movement EB EB EB WB WB WB NB NB SB SB

Directions Served L T TR L T TR L TR L TR

Maximum Queue (ft) 51 133 138 24 115 103 42 64 124 240

Average Queue (ft) 14 43 55 2 42 34 11 22 92 46

95th Queue (ft) 40 104 114 14 87 80 34 53 136 150

Link Distance (ft) 629 629 3179 3179 320 1201

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200 100 100

Storage Blk Time (%) 0 12

Queuing Penalty (veh) 0 8

Intersection: 3: Dorr Rd & Sterling Dr/Driveway 2

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 54 44 36 22

Average Queue (ft) 16 17 3 1

95th Queue (ft) 45 43 19 8

Link Distance (ft) 1066 327 1645 1428

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 8
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HCM 6th Signalized Intersection Summary 2025 Future

1: Dorr Rd/Glen Echo Dr & Grand River Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 1 715 138 183 903 1 229 1 201 1 0 0

Future Volume (veh/h) 1 715 138 183 903 1 229 1 201 1 0 0

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1870 1870 1870 1900 1900 1900

Adj Flow Rate, veh/h 1 794 153 232 1143 1 301 1 264 2 0 0

Peak Hour Factor 0.90 0.90 0.90 0.79 0.79 0.79 0.76 0.76 0.76 0.60 0.60 0.60

Percent Heavy Veh, % 1 1 1 1 1 1 2 2 2 0 0 0

Cap, veh/h 275 1340 598 389 2053 2 343 1 467 7 0 0

Arrive On Green 0.37 0.37 0.37 0.13 0.74 0.74 0.19 0.19 0.19 0.00 0.00 0.00

Sat Flow, veh/h 496 3582 1598 1795 3672 3 1776 6 1585 1809 0 0

Grp Volume(v), veh/h 1 794 153 232 557 587 302 0 264 2 0 0

Grp Sat Flow(s),veh/h/ln 496 1791 1598 1795 1791 1885 1782 0 1585 1810 0 0

Q Serve(g_s), s 0.1 14.3 5.3 6.0 10.9 10.9 13.2 0.0 11.3 0.1 0.0 0.0

Cycle Q Clear(g_c), s 0.1 14.3 5.3 6.0 10.9 10.9 13.2 0.0 11.3 0.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00

Lane Grp Cap(c), veh/h 275 1340 598 389 1001 1054 344 0 467 7 0 0

V/C Ratio(X) 0.00 0.59 0.26 0.60 0.56 0.56 0.88 0.00 0.57 0.29 0.00 0.00

Avail Cap(c_a), veh/h 275 1340 598 438 1001 1054 361 0 481 181 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.82 0.82 0.82 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 15.7 20.1 17.3 13.6 5.9 5.9 31.3 0.0 23.9 39.7 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.9 1.0 1.5 1.8 1.7 20.3 0.0 1.5 21.7 0.0 0.0

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/ln 0.0 5.5 1.9 2.0 2.9 3.0 7.0 0.0 3.9 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.7 22.1 18.4 15.1 7.8 7.7 51.6 0.0 25.3 61.4 0.0 0.0

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

Approach Vol, veh/h 948 1376 566 2

Approach Delay, s/veh 21.5 8.9 39.3 61.4

Approach LOS C A D E

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 14.8 36.6 6.3 51.4 22.3

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 10.3 19.3 8.0 36.3 16.2

Max Q Clear Time (g_c+I1), s 8.0 16.3 2.1 12.9 15.2

Green Ext Time (p_c), s 0.1 1.5 0.0 7.1 0.3

Intersection Summary

HCM 6th Ctrl Delay 19.0

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2025 Future

2: Grand River Rd & Hughes Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 117 784 16 24 1020 182 13 3 10 74 4 54

Future Volume (veh/h) 117 784 16 24 1020 182 13 3 10 74 4 54

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 127 852 17 30 1259 225 14 3 11 82 4 60

Peak Hour Factor 0.92 0.92 0.92 0.81 0.81 0.81 0.92 0.92 0.92 0.90 0.90 0.90

Percent Heavy Veh, % 1 1 1 1 1 1 2 2 2 2 2 2

Cap, veh/h 295 2696 54 448 2282 404 161 32 117 206 9 136

Arrive On Green 0.25 0.25 0.25 0.75 0.75 0.75 0.09 0.09 0.09 0.09 0.09 0.09

Sat Flow, veh/h 358 3592 72 642 3040 539 1338 351 1287 1400 100 1500

Grp Volume(v), veh/h 127 425 444 30 737 747 14 0 14 82 0 64

Grp Sat Flow(s),veh/h/ln 358 1791 1872 642 1791 1788 1338 0 1639 1400 0 1600

Q Serve(g_s), s 26.1 15.5 15.5 1.7 14.0 14.3 0.8 0.0 0.6 4.6 0.0 3.0

Cycle Q Clear(g_c), s 40.4 15.5 15.5 17.2 14.0 14.3 3.8 0.0 0.6 5.2 0.0 3.0

Prop In Lane 1.00 0.04 1.00 0.30 1.00 0.79 1.00 0.94

Lane Grp Cap(c), veh/h 295 1344 1405 448 1344 1342 161 0 149 206 0 145

V/C Ratio(X) 0.43 0.32 0.32 0.07 0.55 0.56 0.09 0.00 0.09 0.40 0.00 0.44

Avail Cap(c_a), veh/h 295 1344 1405 448 1344 1342 324 0 348 376 0 340

HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.83 0.83 0.83 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 29.3 13.3 13.3 8.2 4.2 4.3 36.3 0.0 33.4 35.7 0.0 34.5

Incr Delay (d2), s/veh 3.8 0.5 0.5 0.3 1.6 1.7 0.2 0.0 0.3 1.2 0.0 2.1

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/ln2.7 7.3 7.7 0.2 2.8 2.9 0.3 0.0 0.3 1.6 0.0 1.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 33.0 13.8 13.8 8.5 5.8 5.9 36.5 0.0 33.6 37.0 0.0 36.5

LnGrp LOS C B B A A A D A C D A D

Approach Vol, veh/h 996 1514 28 146

Approach Delay, s/veh 16.3 5.9 35.1 36.8

Approach LOS B A D D

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 66.7 13.3 66.7 13.3

Change Period (Y+Rc), s 6.7 6.0 6.7 6.0

Max Green Setting (Gmax), s 50.3 17.0 50.3 17.0

Max Q Clear Time (g_c+I1), s 42.4 7.2 19.2 5.8

Green Ext Time (p_c), s 4.1 0.4 12.1 0.0

Intersection Summary

HCM 6th Ctrl Delay 11.8

HCM 6th LOS B
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HCM 6th TWSC 2025 Future

3: Dorr Rd & Sterling Dr PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 1.6

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

Lane Configurations

Traffic Vol, veh/h 27 0 10 5 0 9 2 395 11 13 288 21

Future Vol, veh/h 27 0 10 5 0 9 2 395 11 13 288 21

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 - - - - - - - - - - - -

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

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

Peak Hour Factor 60 60 60 92 92 92 86 86 86 94 94 94

Heavy Vehicles, % 0 0 0 2 2 2 3 3 3 2 2 2

Mvmt Flow 45 0 17 5 0 10 2 459 13 14 306 22

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 820 821 317 824 826 466 328 0 0 472 0 0

          Stage 1 345 345 - 470 470 - - - - - - -

          Stage 2 475 476 - 354 356 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.12 6.52 6.22 4.13 - - 4.12 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.518 4.018 3.318 2.227 - - 2.218 - -

Pot Cap-1 Maneuver 296 312 728 292 307 597 1226 - - 1090 - -

          Stage 1 675 640 - 574 560 - - - - - - -

          Stage 2 574 560 - 663 629 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 287 306 728 281 301 597 1226 - - 1090 - -

Mov Cap-2 Maneuver 287 306 - 281 301 - - - - - - -

          Stage 1 674 630 - 573 559 - - - - - - -

          Stage 2 563 559 - 637 619 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 17.8 13.8 0 0.3

HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1226 - - 343 426 1090 - -

HCM Lane V/C Ratio 0.002 - - 0.18 0.036 0.013 - -

HCM Control Delay (s) 7.9 0 - 17.8 13.8 8.3 0 -

HCM Lane LOS A A - C B A A -

HCM 95th %tile Q(veh) 0 - - 0.6 0.1 0 - -
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Queuing and Blocking Report

2025 Future PM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorr Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB WB WB WB NB NB SB

Directions Served T T R L T TR LT R LTR

Maximum Queue (ft) 199 209 40 136 197 215 210 122 26

Average Queue (ft) 87 88 9 55 70 84 106 51 2

95th Queue (ft) 163 172 29 114 153 171 172 94 14

Link Distance (ft) 4462 4462 629 629 1428 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 230 200 410

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Intersection: 2: Grand River Rd & Hughes Rd

Movement EB EB EB WB WB WB NB NB SB SB

Directions Served L T TR L T TR L TR L TR

Maximum Queue (ft) 157 82 103 38 135 155 53 42 116 105

Average Queue (ft) 62 14 29 10 55 58 13 13 51 30

95th Queue (ft) 124 56 75 31 115 119 38 38 95 67

Link Distance (ft) 629 629 3174 3174 389 1201

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200 100 100

Storage Blk Time (%) 0 2 0

Queuing Penalty (veh) 1 1 0

Intersection: 3: Dorr Rd & Sterling Dr

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 57 31 21 32

Average Queue (ft) 22 11 1 4

95th Queue (ft) 49 35 11 19

Link Distance (ft) 1066 401 1645 1428

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 3
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Appendix 8 

Future with Split Phase LOS Output Reports 
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HCM 6th Signalized Intersection Summary 2025 - Future with Split Phase

1: Dorr Rd/Glen Echo Dr & Grand River Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 0 724 126 146 452 0 113 0 214 0 1 1

Future Volume (veh/h) 0 724 126 146 452 0 113 0 214 0 1 1

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1856 1856 1856 1841 1841 0 1856 1856 1856 1900 1900 1900

Adj Flow Rate, veh/h 0 787 137 168 520 0 164 0 310 0 2 2

Peak Hour Factor 0.92 0.92 0.92 0.87 0.87 0.87 0.69 0.69 0.69 0.60 0.60 0.60

Percent Heavy Veh, % 3 3 3 4 4 0 3 3 3 0 0 0

Cap, veh/h 90 1331 593 348 1893 0 367 0 452 0 6 6

Arrive On Green 0.00 0.38 0.38 0.16 1.00 0.00 0.21 0.00 0.21 0.00 0.01 0.01

Sat Flow, veh/h 875 3526 1572 1753 3589 0 1767 0 1572 0 872 872

Grp Volume(v), veh/h 0 787 137 168 520 0 164 0 310 0 0 4

Grp Sat Flow(s),veh/h/ln 875 1763 1572 1753 1749 0 1767 0 1572 0 0 1743

Q Serve(g_s), s 0.0 14.3 4.8 4.5 0.0 0.0 6.5 0.0 14.0 0.0 0.0 0.2

Cycle Q Clear(g_c), s 0.0 14.3 4.8 4.5 0.0 0.0 6.5 0.0 14.0 0.0 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.50

Lane Grp Cap(c), veh/h 90 1331 593 348 1893 0 367 0 452 0 0 13

V/C Ratio(X) 0.00 0.59 0.23 0.48 0.27 0.00 0.45 0.00 0.69 0.00 0.00 0.31

Avail Cap(c_a), veh/h 90 1331 593 390 1893 0 424 0 503 0 0 174

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 0.93 0.93 0.00 1.00 0.00 1.00 0.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 20.0 17.0 12.9 0.0 0.0 27.7 0.0 25.3 0.0 0.0 39.5

Incr Delay (d2), s/veh 0.0 1.9 0.9 1.0 0.3 0.0 0.9 0.0 3.4 0.0 0.0 12.8

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

%ile BackOfQ(50%),veh/ln 0.0 5.5 1.7 1.4 0.1 0.0 2.5 0.0 5.0 0.0 0.0 0.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 0.0 21.9 17.9 13.9 0.3 0.0 28.5 0.0 28.7 0.0 0.0 52.3

LnGrp LOS A C B B A A C A C A A D

Approach Vol, veh/h 924 688 474 4

Approach Delay, s/veh 21.3 3.6 28.6 52.3

Approach LOS C A C D

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 13.1 36.9 6.6 50.0 23.4

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 8.3 18.3 8.0 33.3 19.2

Max Q Clear Time (g_c+I1), s 6.5 16.3 2.2 2.0 16.0

Green Ext Time (p_c), s 0.1 1.0 0.0 3.2 0.6

Intersection Summary

HCM 6th Ctrl Delay 17.2

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2025 - Future with Split Phase

2: Driveway 1/Hughes Rd & Grand River Rd AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 32 899 7 5 526 45 14 3 26 168 1 57

Future Volume (veh/h) 32 899 7 5 526 45 14 3 26 168 1 57

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1856 1856 1856 1841 1841 1841 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 38 1058 8 6 634 54 15 3 28 233 1 79

Peak Hour Factor 0.85 0.85 0.85 0.83 0.83 0.83 0.92 0.92 0.92 0.72 0.72 0.72

Percent Heavy Veh, % 3 3 3 4 4 4 2 2 2 2 2 2

Cap, veh/h 378 1808 14 226 1644 140 100 9 81 265 1 90

Arrive On Green 0.34 0.34 0.34 0.50 0.50 0.50 0.06 0.06 0.06 0.21 0.21 0.21

Sat Flow, veh/h 749 3586 27 521 3262 277 1781 156 1453 1286 6 436

Grp Volume(v), veh/h 38 520 546 6 340 348 15 0 31 313 0 0

Grp Sat Flow(s),veh/h/ln 749 1763 1851 521 1749 1791 1781 0 1609 1728 0 0

Q Serve(g_s), s 3.1 19.5 19.5 0.7 9.6 9.6 0.6 0.0 1.5 14.1 0.0 0.0

Cycle Q Clear(g_c), s 12.7 19.5 19.5 20.2 9.6 9.6 0.6 0.0 1.5 14.1 0.0 0.0

Prop In Lane 1.00 0.01 1.00 0.15 1.00 0.90 0.74 0.25

Lane Grp Cap(c), veh/h 378 888 933 226 881 903 100 0 90 356 0 0

V/C Ratio(X) 0.10 0.59 0.59 0.03 0.39 0.39 0.15 0.00 0.34 0.88 0.00 0.00

Avail Cap(c_a), veh/h 378 888 933 226 881 903 156 0 141 453 0 0

HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 21.0 19.6 19.6 22.1 12.2 12.2 35.9 0.0 36.3 30.8 0.0 0.0

Incr Delay (d2), s/veh 0.5 2.5 2.4 0.2 1.3 1.2 0.7 0.0 2.2 14.8 0.0 0.0

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/ln0.6 8.5 8.9 0.1 3.4 3.4 0.3 0.0 0.6 7.2 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 21.5 22.1 22.0 22.3 13.5 13.5 36.6 0.0 38.6 45.6 0.0 0.0

LnGrp LOS C C C C B B D A D D A A

Approach Vol, veh/h 1104 694 46 313

Approach Delay, s/veh 22.0 13.6 38.0 45.6

Approach LOS C B D D

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 47.0 22.5 47.0 10.5

Change Period (Y+Rc), s 6.7 6.0 6.7 6.0

Max Green Setting (Gmax), s 33.3 21.0 33.3 7.0

Max Q Clear Time (g_c+I1), s 21.5 16.1 22.2 3.5

Green Ext Time (p_c), s 4.9 0.5 2.9 0.0

Intersection Summary

HCM 6th Ctrl Delay 23.0

HCM 6th LOS C
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HCM 6th TWSC 2025 - Future with Split Phase

3: Dorr Rd & Sterling Dr/Driveway 2 AM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 1.2

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

Lane Configurations

Traffic Vol, veh/h 16 0 4 8 0 14 12 298 4 4 227 43

Future Vol, veh/h 16 0 4 8 0 14 12 298 4 4 227 43

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 - - - - - - - - - - - -

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

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

Peak Hour Factor 67 67 67 92 92 92 69 69 69 90 90 90

Heavy Vehicles, % 6 6 6 2 2 2 2 2 2 4 4 4

Mvmt Flow 24 0 6 9 0 15 17 432 6 4 252 48

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 761 756 276 756 777 435 300 0 0 438 0 0

          Stage 1 284 284 - 469 469 - - - - - - -

          Stage 2 477 472 - 287 308 - - - - - - -

Critical Hdwy 7.16 6.56 6.26 7.12 6.52 6.22 4.12 - - 4.14 - -

Critical Hdwy Stg 1 6.16 5.56 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.16 5.56 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.554 4.054 3.354 3.518 4.018 3.318 2.218 - - 2.236 - -

Pot Cap-1 Maneuver 317 333 753 325 328 621 1261 - - 1111 - -

          Stage 1 714 669 - 575 561 - - - - - - -

          Stage 2 562 552 - 720 660 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 304 326 753 317 321 621 1261 - - 1111 - -

Mov Cap-2 Maneuver 304 326 - 317 321 - - - - - - -

          Stage 1 701 666 - 565 551 - - - - - - -

          Stage 2 538 542 - 711 657 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 16.4 13.3 0.3 0.1

HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1261 - - 345 460 1111 - -

HCM Lane V/C Ratio 0.014 - - 0.087 0.052 0.004 - -

HCM Control Delay (s) 7.9 0 - 16.4 13.3 8.3 0 -

HCM Lane LOS A A - C B A A -

HCM 95th %tile Q(veh) 0 - - 0.3 0.2 0 - -
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Queuing and Blocking Report

2025 - Future with Split Phase AM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorr Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB WB WB WB NB NB SB

Directions Served T T R L T T LT R LTR

Maximum Queue (ft) 159 170 48 133 107 119 150 126 27

Average Queue (ft) 63 70 6 45 19 25 67 58 3

95th Queue (ft) 131 143 26 97 63 73 121 110 16

Link Distance (ft) 4462 4462 629 629 1428 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 230 200 410

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Driveway 1/Hughes Rd & Grand River Rd

Movement EB EB EB WB WB WB NB NB SB

Directions Served L T TR L T TR L TR LTR

Maximum Queue (ft) 51 160 185 31 144 143 51 62 247

Average Queue (ft) 14 44 62 3 58 48 12 20 121

95th Queue (ft) 42 114 133 18 115 109 38 49 203

Link Distance (ft) 629 629 3179 3179 320 1201

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200 100

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 3: Dorr Rd & Sterling Dr/Driveway 2

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 52 45 71 15

Average Queue (ft) 14 17 6 1

95th Queue (ft) 42 43 34 6

Link Distance (ft) 1066 327 1645 1428

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0
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HCM 6th Signalized Intersection Summary 2025 Future with Split Phase

1: Dorr Rd/Glen Echo Dr & Grand River Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 1 715 138 183 903 1 229 1 201 1 0 0

Future Volume (veh/h) 1 715 138 183 903 1 229 1 201 1 0 0

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1870 1870 1870 1900 1900 1900

Adj Flow Rate, veh/h 1 794 153 232 1143 1 301 1 264 2 0 0

Peak Hour Factor 0.90 0.90 0.90 0.79 0.79 0.79 0.76 0.76 0.76 0.60 0.60 0.60

Percent Heavy Veh, % 1 1 1 1 1 1 2 2 2 0 0 0

Cap, veh/h 275 1340 598 389 2053 2 343 1 467 7 0 0

Arrive On Green 0.37 0.37 0.37 0.13 0.74 0.74 0.19 0.19 0.19 0.00 0.00 0.00

Sat Flow, veh/h 496 3582 1598 1795 3672 3 1776 6 1585 1809 0 0

Grp Volume(v), veh/h 1 794 153 232 557 587 302 0 264 2 0 0

Grp Sat Flow(s),veh/h/ln 496 1791 1598 1795 1791 1885 1782 0 1585 1810 0 0

Q Serve(g_s), s 0.1 14.3 5.3 6.0 10.9 10.9 13.2 0.0 11.3 0.1 0.0 0.0

Cycle Q Clear(g_c), s 0.1 14.3 5.3 6.0 10.9 10.9 13.2 0.0 11.3 0.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00

Lane Grp Cap(c), veh/h 275 1340 598 389 1001 1054 344 0 467 7 0 0

V/C Ratio(X) 0.00 0.59 0.26 0.60 0.56 0.56 0.88 0.00 0.57 0.29 0.00 0.00

Avail Cap(c_a), veh/h 275 1340 598 438 1001 1054 361 0 481 181 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.71 0.71 0.71 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 15.7 20.1 17.3 13.6 5.9 5.9 31.3 0.0 23.9 39.7 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.9 1.0 1.3 1.6 1.5 20.3 0.0 1.5 21.7 0.0 0.0

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/ln 0.0 5.5 1.9 2.0 2.8 2.9 7.0 0.0 3.9 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.7 22.1 18.4 14.9 7.5 7.4 51.6 0.0 25.3 61.4 0.0 0.0

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

Approach Vol, veh/h 948 1376 566 2

Approach Delay, s/veh 21.5 8.7 39.3 61.4

Approach LOS C A D E

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 14.8 36.6 6.3 51.4 22.3

Change Period (Y+Rc), s 6.7 6.7 6.0 6.7 6.8

Max Green Setting (Gmax), s 10.3 19.3 8.0 36.3 16.2

Max Q Clear Time (g_c+I1), s 8.0 16.3 2.1 12.9 15.2

Green Ext Time (p_c), s 0.1 1.5 0.0 7.1 0.3

Intersection Summary

HCM 6th Ctrl Delay 18.9

HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 2025 Future with Split Phase

2: Grand River Rd & Hughes Rd PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

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

Lane Configurations

Traffic Volume (veh/h) 117 784 16 24 1020 182 13 3 10 74 4 54

Future Volume (veh/h) 117 784 16 24 1020 182 13 3 10 74 4 54

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

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 127 852 17 30 1259 225 14 3 11 82 4 60

Peak Hour Factor 0.92 0.92 0.92 0.81 0.81 0.81 0.92 0.92 0.92 0.90 0.90 0.90

Percent Heavy Veh, % 1 1 1 1 1 1 2 2 2 2 2 2

Cap, veh/h 212 2213 44 354 1873 332 72 14 52 104 5 76

Arrive On Green 0.20 0.20 0.20 0.62 0.62 0.62 0.04 0.04 0.04 0.11 0.11 0.11

Sat Flow, veh/h 358 3592 72 642 3040 539 1781 351 1287 953 46 697

Grp Volume(v), veh/h 127 425 444 30 737 747 14 0 14 146 0 0

Grp Sat Flow(s),veh/h/ln 358 1791 1872 642 1791 1788 1781 0 1639 1697 0 0

Q Serve(g_s), s 27.3 16.4 16.4 2.3 21.5 22.0 0.6 0.0 0.7 6.7 0.0 0.0

Cycle Q Clear(g_c), s 49.3 16.4 16.4 18.7 21.5 22.0 0.6 0.0 0.7 6.7 0.0 0.0

Prop In Lane 1.00 0.04 1.00 0.30 1.00 0.79 0.56 0.41

Lane Grp Cap(c), veh/h 212 1104 1154 354 1104 1102 72 0 66 186 0 0

V/C Ratio(X) 0.60 0.38 0.38 0.08 0.67 0.68 0.19 0.00 0.21 0.79 0.00 0.00

Avail Cap(c_a), veh/h 212 1104 1154 354 1104 1102 200 0 184 339 0 0

HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.83 0.83 0.83 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 43.4 18.8 18.8 14.5 10.0 10.1 37.1 0.0 37.1 34.7 0.0 0.0

Incr Delay (d2), s/veh 10.0 0.8 0.8 0.5 3.2 3.4 1.3 0.0 1.6 7.1 0.0 0.0

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/ln3.3 7.9 8.2 0.3 6.9 7.1 0.3 0.0 0.3 3.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 53.4 19.6 19.6 15.0 13.2 13.5 38.4 0.0 38.7 41.8 0.0 0.0

LnGrp LOS D B B B B B D A D D A A

Approach Vol, veh/h 996 1514 28 146

Approach Delay, s/veh 23.9 13.4 38.6 41.8

Approach LOS C B D D

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 56.0 14.8 56.0 9.2

Change Period (Y+Rc), s 6.7 6.0 6.7 6.0

Max Green Setting (Gmax), s 36.3 16.0 36.3 9.0

Max Q Clear Time (g_c+I1), s 51.3 8.7 24.0 2.7

Green Ext Time (p_c), s 0.0 0.4 7.3 0.0

Intersection Summary

HCM 6th Ctrl Delay 19.1

HCM 6th LOS B
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HCM 6th TWSC 2025 Future with Split Phase

3: Dorr Rd & Sterling Dr PM Peak

Legacy Apartment Homes Genoa Twp TIS Synchro 11 Report

Fishbeck

Intersection

Int Delay, s/veh 1.6

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

Lane Configurations

Traffic Vol, veh/h 27 0 10 5 0 9 2 395 11 13 288 21

Future Vol, veh/h 27 0 10 5 0 9 2 395 11 13 288 21

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 - - - - - - - - - - - -

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

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

Peak Hour Factor 60 60 60 92 92 92 86 86 86 94 94 94

Heavy Vehicles, % 0 0 0 2 2 2 3 3 3 2 2 2

Mvmt Flow 45 0 17 5 0 10 2 459 13 14 306 22

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 820 821 317 824 826 466 328 0 0 472 0 0

          Stage 1 345 345 - 470 470 - - - - - - -

          Stage 2 475 476 - 354 356 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.12 6.52 6.22 4.13 - - 4.12 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.518 4.018 3.318 2.227 - - 2.218 - -

Pot Cap-1 Maneuver 296 312 728 292 307 597 1226 - - 1090 - -

          Stage 1 675 640 - 574 560 - - - - - - -

          Stage 2 574 560 - 663 629 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 287 306 728 281 301 597 1226 - - 1090 - -

Mov Cap-2 Maneuver 287 306 - 281 301 - - - - - - -

          Stage 1 674 630 - 573 559 - - - - - - -

          Stage 2 563 559 - 637 619 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 17.8 13.8 0 0.3

HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1226 - - 343 426 1090 - -

HCM Lane V/C Ratio 0.002 - - 0.18 0.036 0.013 - -

HCM Control Delay (s) 7.9 0 - 17.8 13.8 8.3 0 -

HCM Lane LOS A A - C B A A -

HCM 95th %tile Q(veh) 0 - - 0.6 0.1 0 - -
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Queuing and Blocking Report

2025 Future with Split Phase PM Peak

Legacy Apartment Homes Genoa Twp TIS SimTraffic Report

Fishbeck

Intersection: 1: Dorr Rd/Glen Echo Dr & Grand River Rd

Movement EB EB EB EB WB WB WB NB NB SB

Directions Served L T T R L T TR LT R LTR

Maximum Queue (ft) 6 184 188 44 164 200 214 231 116 25

Average Queue (ft) 0 89 92 10 57 71 84 118 49 2

95th Queue (ft) 3 163 170 30 119 159 172 198 89 12

Link Distance (ft) 4462 4462 629 629 1428 263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 230 200 410

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Intersection: 2: Grand River Rd & Hughes Rd

Movement EB EB EB WB WB WB NB NB SB

Directions Served L T TR L T TR L TR LTR

Maximum Queue (ft) 167 155 136 46 199 212 52 46 160

Average Queue (ft) 70 22 37 14 82 92 12 13 76

95th Queue (ft) 144 85 98 38 171 189 38 40 128

Link Distance (ft) 629 629 3174 3174 389 1201

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200 100

Storage Blk Time (%) 1 0

Queuing Penalty (veh) 5 0

Intersection: 3: Dorr Rd & Sterling Dr

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 68 35 19 37

Average Queue (ft) 23 10 1 4

95th Queue (ft) 54 34 14 20

Link Distance (ft) 1066 401 1645 1428

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 5
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SOILS INVESTIGATION 
PROPOSED RESIDENTIAL DEVELOPMENT 
GRAND RIVER AVENUE AND DORR ROAD 

GENOA TOWNSHIP, MICHIGAN 

GRAND RIVER DORR LLC 
31550 NORTHWESTERN HIGHWAY 

SUITE 220 
FARMINGTON HILLS, MICHIGAN 48334 

OCTOBER 26, 2022 
BY 

McDOWELL & ASSOCIATES 
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McDowell & Associates 
Geotechnical, Environmental & Hydrogeological Services  • Materials Testing & Inspection

21355 Hatcher Avenue  • Ferndale, MI 48220

Phone: (248) 399-2066  •  Fax: (248) 399-2157
www.mcdowasc.com 

October 26, 2022 

Grand River Dorr LLC 
31550 Northwestern Highway 
Suite 220 
Farmington Hills, Michigan 48334 Job No. 22-173 

Attention: Mr. Don Cucco 

Subject: Soils Investigation 
Proposed Residential Development  
Grand River Avenue and Dorr Road 
Genoa Township, Michigan 

Dear Mr. Cucco: 

In accordance with your request, we have made a Soils Investigation at the subject project. We had 
previously made a Soils Investigation at this site in 2004, and due to the changes of the site plan and 
building locations you requested further investigation. The results of the previous investigation can 
be found in a report dated September 28, 2004 (M&A Job No. 04-407).

Field Work and Laboratory Testing 

Nine Soil Test Borings, designated as A through G, I and J, were performed at the subject property at 
the approximate locations shown on the Soil Boring Location Plan which accompanies this report. 
The boring locations were selected by you and field located by others. The borings were advanced to 
depths ranging from about fifteen feet (15’) to twenty feet (20’) below the existing ground surface at 
the boring locations.  

Soil descriptions, groundwater observations and the results of field and laboratory tests are to be 
found on the accompanying Logs of Soil Test Borings and summary sheet of Sieve Analysis results. 

The borings encountered about six inches (6”) to one foot six inches (1’6”) of surficial topsoil/fill and 
possible fill, which consisted of topsoil, sand, silt and vegetation. Borings B through D, F, I and J were 
underlain by natural soil and stiff to extremely stiff brown silty clay to depths ranging from nine feet 
(9’) to fourteen feet (14’), underlain by compact to extremely compact fine to medium sand to the 
termination of the deepest boring at twenty feet six inches (20’6”). Boring D has an interbedded 
medium compact sand pocket. At Borings A and E, the topsoil was underlain by a very compact sand 
layer to depths ranging from one foot one inch (1’1”) to three feet six inches (3’6”) below the ground 
surface, underlain by soft to extremely stiff silty sandy clay, underlain by compact to very compact 
fine to medium sand to the termination depth of the borings at fifteen feet six inches (15’6”). 

Soil descriptions and depths shown on the boring logs are approximate indications of change from 
one soil type to another and are not intended to represent an area of exact geologic change or 
stratification.  
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Groundwater was encountered in the borings at initial depths ranging from four feet four inches 
(4’4”) to nineteen feet six inches (19’6”) below the existing ground surface. No water was found in 
Borings E and I. The groundwater levels were measured upon completion of drilling in Boring A at a 
depth of fifteen feet (15’) below the existing ground surface. The rest of the borings were dry. It 
should be noted that short-term groundwater observations may not provide a reliable indication of 
the depth of the water table. In clay or clayey soils, this is due to the slow rate of infiltration of water 
into the borehole as well as the potential for water to become trapped in overlying layers of granular 
soils during periods of heavy rainfall. Water levels in granular soils fluctuate with seasonal and 
climatic changes as well as the amount of rainfall in the area immediately prior to the measurements. 
It should be expected that groundwater fluctuations could occur on a seasonal basis and that seams 
of water-bearing sands or silts could be found within the various clay strata at the site.  

Standard Penetration Tests (SPTs) made during the sampling operation indicate that the soils have 
poor to very good strengths and densities. At the tests in the native soils, penetration indices ranged 
from 4 to 36 blows per foot. All SPTs were performed with a rope and cathead safety hammer. 

Project Description 

It is understood that you are proposing to construct a residential development with one- to two-story, 
slab-on-grade multi-family structures at the subject property. It is anticipated that the structures will 
transmit relatively light loads to the supporting soils. 

Foundation Recommendations 

Based on the project information provided and the results of field and laboratory tests, the 
indications are that the structure could be supported by conventional spread or strip footings. All 
exterior footings should be constructed at, or below, a minimum frost penetration depth of three feet 
six inches (3’6”) below finished grade. All interior and exterior load-bearing footings should extend 
through non-engineered fill soils (if any), soils containing significant amounts of organic substances 
or excessively weak soils. All strip footings should be continuously reinforced in order to minimize 
any noticeable effects of differential settlement. 

Footings constructed at the following boring locations could be proportioned for the design soil 
pressures shown below, provided this results in the footings bearing on native, non-organic soils: 

Boring Depth Soil Pressure (psf) 

A 1’6” to 3’6” 4,000 
3’6” to 8’0” 2,000 

B 1’6” to 5’0” 4,000 
5’0” to 8’0” 3,500 

C 1’6” to 3’6” 4,000 
3’6” to 8’0” 1,500 
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Boring Depth Soil Pressure (psf) 

D 1’6” to 3’0” 4,000 
3’0” to 8’0”        2,000* 

E 1’6” to 3’0” 4,000 
3’0” to 8’0” 1,500 

F 1’6” to 4’0” 3,500 
4’0” to 8’0” 2,500 

G 1’6” to 6’0” 4,000 
6’0” to 8’0” 3,000 

I 1’6” to 3’6” 4,000 
3’6” to 8’0” 3,000 

J 
j

1’6” to 8’0” 4,000 

*Where sand type soils are overlying clay soils, it is suggested that footing inverts be at least one
foot (1’) above the top of clay. If this is not possible, it is suggested that the footings extend down to
the underlying clay.

Based on the above chart, it appears that lower strength soils may be encountered in Borings C, D and 
E between the depth of three feet six inches (3’6”) and eight feet (8’), which may necessitate slightly 
larger than normal footing sizes. Higher design soil pressures are available at various depths in the 
borings and could be detailed, if desired.  

Groundwater Considerations 

Groundwater was encountered in the borings at initial depths ranging from four feet four inches 
(4’4”) to nineteen feet six inches (19’6”) below the existing ground surface. No water was found in 
Borings E and I. The groundwater levels were measured upon completion of drilling in Boring A at a 
depth of fifteen feet (15’) below the existing ground surface. The rest of the borings were dry. 
Seepage from wet sand seams (if encountered) should be manageable with construction pumping and 
sumps. However, this is not known for certain. If large volumes of water or saturated granular soils 
are encountered, special dewatering techniques may be required. Care must be taken to minimize the 
removal of soil fines during any pumping operations. If standing water remains on the clay-type 
footing invert soils for an extended period of time, it may result in a couple inches of “slop” material 
at the footing invert. This material should be removed prior to the placement of concrete. 

Floor Slabs 

With the exception of some surficial topsoil, the soil subgrade appears reasonably suitable for floor 
slab support. Any surficial topsoil or other obviously objectionable material should be removed and 
the subgrade thoroughly proof-compacted. If, during the proof-compaction operation, areas are 
found where the soils yield excessively, the yielding materials should be scarified, dried and 
recompacted or removed and replaced with engineered fill. Where fill or backfill is required to raise 
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the subgrade for concrete floors or backfill utility trenches, it is suggested that clean, well-graded 
granular soils be used. If clay material is utilized, it should be placed within 3% of its optimum 
moisture content. The fill should be deposited in horizontal lifts not to exceed nine inches (9”) in 
thickness with each lift being compacted uniformly to a minimum density of 95% of its maximum 
value as determined by the Modified Proctor Test (ASTM D-1557). 

Fill soils were encountered in borings up to a depth of one foot six inches (1’6”). If the possibility of 
more than normal differential settlement can be tolerated, slab-on-grade floors or floor-supporting 
backfill could be placed at, or near, the present grade in the vicinity of these borings. Any topsoil or 
other obviously objectionable material should be removed and the subgrade thoroughly proof-
compacted. If, during the proof-compaction operation, areas are found where the soils yield 
excessively, the yielding materials should be scarified, dried and recompacted or removed and 
replaced with engineered fill. 

If the possibility of more than normal differential movement cannot be tolerated, then all existing fill 
soils should be removed and replaced with engineered fill meeting the requirements outlined above, 
or the floor slab should be structurally supported.   

If any existing structures are found, they should be entirely removed from the proposed building 
area. Buried utilities should be removed or grouted in place. Resulting excavations should be 
backfilled with engineered fill meeting the requirements outlined above.  

To minimize capillary action under floor slabs, we suggest placing at least four inches (4”) of clean 
material on the subgrade followed by a suitable plastic vapor barrier between the clean material and 
the concrete slab. The clean material could consist of pea stone, MDOT Class I sand, 2NS sand or 
6AA crushed stone. 

Closing 

Experience indicates that actual subsurface conditions at the site could vary from those found at the 
nine test borings made at specific locations. It is, therefore, essential that McDowell & Associates be 
notified of any variation of soil conditions to determine their effects on the recommendations 
presented in this report. The evaluations and recommendations presented in this report have been 
formulated on the basis of reported or assumed data relating to the proposed project. Any significant 
change in the final design plans should be brought to our attention for review and evaluation with 
respect to the prevailing subsoil conditions.  

It is recommended that the services of McDowell & Associates be engaged to observe the soils in the 
footing excavations prior to concreting in order to test the soils for the required bearing capacities.  
Testing should also be performed to check that suitable materials are being used for controlled fills 
and that they are properly placed and compacted. 
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If we can be of any further service, please feel free to call. 

Very truly yours, 

McDOWELL & ASSOCIATES 

Tony (Antoine) Merheb, M.S., P.E. 
Senior Geotechnical Engineer 

Robert McDowell, M.S., P.E. 
TM/ CEO McDowell & Associates

175



McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION  
G.W. AFTER      HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

F
UL

A
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

979.1 10-12-22

11
11  5.7  118
11

9
13  10.8
15 *  (9000+)

4
4  15.5  131
3 * (3000-5500)

3
5  16.0  131
7 *  (2500)

6
5
5

4
4
5

7      8
9      0

15      0

Medium

0’6”

3’6”

6’6”

14’0”

18’0”

20’6”

Moist dark brown sandy TOPSOIL with vegetation

Very compact moist brown fine to medium SAND 
with traces of clay and pebbles

Extremely stiff moist brown silty CLAY with sand 
and pebbles

Stiff moist brown silty sandy CLAY with trace of 
pebbles

Stiff moist brown sandy CLAY with wet brown silty 
fine sand seams

Compact wet brown fine to medium SAND with 
trace of silt

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION  
G.W. AFTER      HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

F
UL

B
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

989.5 10-12-22

6
9  14.6

14 *  (9000+)

11
12  10.5  134
16 *  (9000+)

5
6  11.6  135
8 *  (9000+)

8
6  11.7  133
5 *  (2000)

11
13
16

11
11
11

6      6
9      0

Dry

Light

0’6”

2’6”

6’0”

14’0”

18’0”

20’6”

Moist dark brown clayey TOPSOIL with vegetation

Very stiff moist brown silty CLAY with sand and 
pebbles

Extremely stiff moist brown silty CLAY with sand 
and pebbles

Stiff moist brown silty CLAY with sand

Extremely compact moist brown fine to medium 
SAND with gravel

Very compact moist brown fine SAND

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT      
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION  
G.W. AFTER      HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

F
UL

C
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

979.3 10-12-22

6
12  14.9
17 *  (9000+)

10
15  10.8  134
17 *  (9000+)

3
3  11.2
2 *  (2500)

6
7  17.6  120
9

6
7
7

7
7
9

19      6

Dry

Light

1’6”

6’6”

9’0”

14’6”

19’6”

20’6”

Moist discolored brown silty CLAY with sand and 
pebbles, occasional stones and topsoil streaks, fill

Extremely stiff moist brown silty CLAY with sand 
and pebbles

Firm moist brown silty sandy CLAY with 
occasional pebbles

Compact moist brown sandy SILT

Compact moist brown fine to medium SAND

Compact wet brown fine to medium SAND

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION   
G.W. AFTER      HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

D
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

987.0 10-13-22

7
11  14.4  127
16 *  (9000+)

10
11  10.9  137
15 *  (9000+)

3
3  6.2
4

7
9  10.8  130

11 *  (3200)

22
20
14

6      6
9       0

Dry
Light

1’0”

4’0”

6’6”

9’0”

14’0”

15’6”

Moist dark brown sandy clayey TOPSOIL

Oxidized brown silty CLAY with sand and pebbles

Extremely stiff moist brown silty sandy CLAY with 
occasional pebbles

Medium compact moist brown silty fine to medium 
SAND with gravel and little silt

Very stiff moist brown silty sandy CLAY with trace 
of pebbles

Extremely compact moist brown silty fine SAND

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION  
G.W. AFTER                 HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

E
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

981.0 10-12-22

6
8  13.0  129

10 *  (9000+)

6
9  12.4

11 *  (9000+)

2
2  11.9
2 *  (3000)

9
13  7.4  118
12

9
10
11

None

0’9”

1’6”

4’0”

6’6”

9’0”

15’6”

Moist dark brown sandy TOPSOIL with vegetation

Moist brown silty fine SAND

Very stiff moist brown silty sandy CLAY with 
occasional pebbles

Very stiff moist brown silty CLAY with sand and 
pebbles and occasional stones

Soft moist brown silty sandy CLAY with sand and 
pebbles to clayey fine to medium brown sand

Very compact moist brown silty fine to medium 
SAND with trace of gravel

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION  
G.W. AFTER                 HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

F
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

981.3 10-12-22

7
9  13.7

13 *  (9000+)

3
5  13.3  129
7 *  (5000-9000+)

4
4  12.3  132
5 *  (2000)

5
6  12.2  134
6 *  (2500)

3
5
9

4      0
6       6

Dry
Medium – Light 

0’3”

1’6”

3’6”

13’0”

15’6”

Moist dark brown sandy TOPSOIL with traces of 
clay and vegetation

Moist dark brown clayey TOPSOIL with sand and 
pebbles

Very stiff moist brown silty CLAY with sand and 
pebbles and occasional stones

Stiff moist brown silty sandy CLAY with trace of
pebbles

Compact very moist brown clayey SAND with 
trace of gravel and moist to wet brown fine sand 
seams

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION  
G.W. AFTER      HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

G
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

986.9 10-12-22

5
9  13.3  133

12 *  (9000+)

9
14  10.7  136
18 *  (9000+)

6
6  14.6  128
9 *  (7500)

3
5  15.1  135
6 *  (2700)

8
9

12

9      0

Dry

Light 

0’6”

1’1”

6’6”

8’6”

12’6”

15’6”

Moist dark brown sandy TOPSOIL with vegetation 
and trace of clay

Moist brown silty fine SAND

Extremely stiff moist brown silty sandy CLAY with 
trace of pebbles

Stiff moist brown silty CLAY with sand and pebbles 
and moist brown sand seams

Stiff moist brown silty sandy CLAY

Very compact moist brown silty fine SAND

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION  
G.W. AFTER                 HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

F
UL

I
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

983.4 10-13-22

8
13  13.1
15 *  (9000+)

9
9  7.6  117
8 *  (9000+)

6
6  9.9  135
7 *  (3500)

11
12  6.8  117
12

12
11
16

10
12
14

None

0’6”

3’6”

6’6”

9’0”

14’0”

20’6”

Moist dark brown clayey TOPSOIL with sand, 
pebbles, vegetation and stones

Extremely stiff moist brown silty sandy CLAY with 
trace of pebbles

Stiff moist brown silty sandy CLAY with lenses of
sand and trace of pebbles

Stiff moist brown silty sandy CLAY with streaks of
sand

Very compact moist brown fine to medium SAND 
with little silt and trace of gravel

Extremely compact moist brown fine to medium 
SAND

*Calibrated penetrometer
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McDOWELL & ASSOCIATES
Geotechnical, Environmental, & Hydrogeologic Services
21355 Hatcher Avenue  • Ferndale, MI 48220
Phone: (248) 399-2066 • Fax: (248) 399-2157

LOG OF SOIL 
BORING NO. 

PROJECT

LOCATION

Penetration

Blows for 6”
Moisture

%

Natural

Wt. P.C.F.
Dry Den

Wt. P.C.F.

Unc. Comp.

Strength PSF.
Str.

%

Sample

& Type Legend SOIL DESCRIPTION

Standard Penetration Test  - Driving 2” OD Sampler 1’ With
140# Hammer Falling 30”: Count Made at 6” Intervals

TYPE OF SAMPLE

D. - DISTURBED

U.L.    - UNDIST. LINER

S.T.    - SHELBY TUBE

S.S.    - SPLIT SPOON

R.C.    - ROCK CORE

(    )     - PENETROMETER

REMARKS:

G.W. ENCOUNTERED AT     
G.W. ENCOUNTERED AT     
G.W. AFTER COMPLETION   
G.W. AFTER      HRS. 
G.W. VOLUMES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

JOB NO.

SURFACE ELEV. DATE

Depth

FT.
FT.
FT.
FT.

INS.
INS.
INS.
INS.

GROUND WATER OBSERVATIONS

A
UL

B
UL

C
UL

D
UL

E
UL

F
UL

J
Soils Investigation –

Proposed Residential Development

Grand River Avenue and Dorr Road

Genoa Township, Michigan

22-173

988.5 10-12-22

7
9  11.8

12 *  (9000+)

6
9  10.6  133

11 *  (9000+)

8
10  11.1  137
9 *  (2500)

9
8  11.0  140

12 *  (3500)

15
17
19

12
14
14

9       0

Dry

Light

0’6”

1’6”

6’0”

8’6”

13’0”

14’0”

20’6”

Moist dark brown clayey TOPSOIL with sand, 
pebbles and vegetation, fill

Moist brown and dark brown sandy CLAY with 
topsoil, possible fill

Very stiff moist brown silty CLAY with sand and 
pebbles

Very stiff moist brown silty sandy CLAY

Very stiff moist brown silty sandy CLAY with 
occasional pebbles

Extremely compact moist brown fine to medium 
SAND with gravel

Extremely compact moist brown fine SAND

*Calibrated penetrometer
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Job No. 22-173 

SIEVE ANALYSIS SUMMARY 

Boring Sample 
% Passing 
#4 Sieve 

% Passing 
#10 Sieve 

% Passing 
#40 Sieve 

% Passing 
#100 Sieve 

% Passing 
#200 Sieve 

C D 100.0 99.7 98.1 85.2 60.7 

D C 79.5 69.3 51.8 23.0 15.8 

E D 98.0 95.4 83.2 43.2 27.8 

I D 89.0 77.4 52.2 24.6 17.9 
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LEGEND

Soil Boring Locations, A through G, I and J: 
Drilled by McDowell & Associates

McDowell & Associates
21355 Hatcher Avenue

Ferndale, Michigan 48220
Phone: (248) 399-2066

Fax: (248) 399-2157

Soil Boring & Test Pit 

Location Plan

Job No. 22-173

Note: Base drawing prepared by others.

D AF
B

GC

I E

J
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The Legacy Apartment Homes | Final PUD Submittal – Community Impact Statement 

EXHIBIT E

INFILTRATION TESTING REPORT 
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` 

September 22, 2022 
PEA Project No: 2021-0578 

via email: dcucco@mshapirorealestate.com 

Mr. Don Cucco 
M. Shapiro Real Estate Group
31550 Northwestern Highway
Farmington Hills, Michigan 48334

RE:  Infiltration Testing 
The Legacy Park Apartment Homes 
SE Corner of Grand River Ave. & Dorr Road 
Genoa Township, Livingston County, MI 

PEA Group is pleased to submit this summary of our field infiltration testing at the above referenced 
project site.  Eight test pits designated A-1 through D-2 were excavated during the site visit on September 
8, 2022.  Test pits were excavated to depths approved by Livingston County and ranged from 4 to 14.5 
below the ground surface (bgs.).  Guidelines require 3 feet of clearance between the test depth and the 
groundwater surface or clay layer. Upon inspection of the excavated test pits, and completion of infiltration 
testing, the test pits were backfilled with the excavated soil.   

It is our understanding that M. Shapiro Real Estate Group proposes to construct 18 apartment homes, a 
clubhouse and pool, and detention basins on the property located at the southeast corner of Grand River 
Avenue and Dorr Road. Test locations A-1, A-2, D-1, and D-2 were performed in proposed detention 
basins, and locations C-1, B-2, C-1, and C-2 were performed in proposed greenspace areas in the central 
and southern portions of the site.  Please refer to the test location diagram attached to this report for test 
locations and existing site features.  

At the test locations we generally encountered 4 to 10 inches of silty topsoil overlying clays with varying 
amounts of silt, sand, and gravel.  Granular sand soils were encountered at test location A-1 from 11.5 feet 
to termination depth of 14.5 feet bgs; at location B-1 beneath the topsoil to a termination depth of 7 feet bgs; 
and at location B-2 beneath the topsoil to a depth of 3 feet bgs.  Infiltration testing was performed at locations 
A-1 and B-1 within the sand at depths of 11.5 feet and 3.5 feet, respectively.  At location B-2 infiltration testing
was not performed due to clay encountered at 3 feet bgs. to termination depth of 6 feet bgs.

Infiltration testing was performed using a double ring infiltrometer and the procedure outlined in the 
Livingston County Drain Commissioner Procedures and Design Criteria for Stormwater Management 
Systems at test locations A-1 and B-1 at the depths outlined above.  At the test locations we embedded the 
double ring infiltrometer apparatus into the native granular soil.  We made sure the apparatus was 
embedded with a good seal.  We then filled both rings of the apparatus with clean water and presoaked 
each location in accordance with Livingston County Drain Commissioner Guidelines.  After the presoak, the 
apparatus was filled water again and the water level was measured with a tape to the nearest 1/16” in 2 to 
4 minute intervals for the infiltration test.  We performed three trials at each location.  The results of each 
trial were tabulated on data sheets.  The infiltration rate over the last trial was used to calculate the 
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The Legacy Park Apartment Homes Page  2 

unfactored infiltration rate.  We applied appropriate safety factors to the unfactored results to obtain our 
recommended infiltration rate at each location.  For the purposes of site suitability, Livingston County Drain 
Commission allows areas with tested soil infiltration rates as low as 0.1 inches per hour to be used for 
infiltration BMPs. However, in the design of these BMPs and the sizing of the BMP, the designer should 
incorporate a safety factor. The Livingston Drain Commission Procedures and Design Criteria for 
Stormwater Management Systems indicates a safety factor of two (2) must be used in the design of 
stormwater infiltration systems. 

At location A-1, after applying the appropriate safety factor, we recommend an infiltration rate of 1 in./hr. 
within the sand at a depth of 11.5 feet bgs.  At location B-1, after applying the appropriate safety factor, we 
recommend an infiltration rate of 2 in./hr. within the sand at a depth of 3.5 feet bgs.  

If you have any questions regarding this report, or if we may be of further assistance to you in any 
respect, please feel free to contact us. We appreciate the opportunity to have been of service to you. 

Sincerely, 

PEA Group 

Kevin Bennett D. Jack Sattelmeier, PE
Geotechnical Staff Engineer Director of Geotechnical Engineering

Attachments: Log of Test Pit 
Location Plan
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1 

PEA GROUP 

LOG OF TEST PIT 

PEA GROUP JOB NO: 2021-0578 

PEA GROUP PROJECT NAME: Lautrec Genoa Township 

TEST PIT # ELEV. 
(Feet) 

DEPTH 
(Feet) 

DESCRIPTION REMARKS 

A1 979.5 0” – 5” TOPSOIL: Dark Brown Silty Sand Infiltration test performed 
5” – 11’ 

11.5’ – 14.5’ 
Brown SANDY CLAY, Some Silt, Trace Gravel 
Brown SILTY SAND, Trace to Little Clay 

At 11.5’ 

A2 977.5 0” – 4” 
4” – 10’ 

TOPSOIL: Dark Brown Silty Sand 
Brown SANDY CLAY, Some Silt, Trace to Little 
Gravel 

No infiltration test  
Performed due to clay 

B1 989.5 0” – 10” 
10” – 7’ 

TOPSOIL: Dark Brown Silty Sand 
Brown SILTY SAND 

Infiltration test performed 
At 3.5’ 

B2 989.5 0” – 4” 
4” – 3’ 
3’ – 6’ 

TOPSOIL: Dark Brown Silty Sand 
Brown SILTY SAND 
Brown SANDY CLAY, Some Silt 

No infiltration test 
Performed due to clay 

C1 987.5 0” – 5” 
5” – 5’ 
5’ – 7’ 

TOPSOIL: Dark Brown Silty Sand 
Brown SANDY CLAY, Little Silt 
Gray SILTY CLAY, Little Sand 

No infiltration test  
Performed due to clay 

C2 984.0 0” – 5” 
5” – 5’ 

TOPSOIL: Dark Brown Silty Sand 
Brown SANDY CLAY, Some Silt, Trace Gravel 

No infiltration test 
Performed due to clay 

D1 978.5 0” – 4” 
4” – 3.5’ 
3.5’ – 4’ 

TOPSOIL: Dark Brown Silty Sand 
FILL: Brown Sandy Clay 
FILL: Crushed Limestone 

No infiltration test  
Performed.  Stopped 
Digging at 4’ due to 
possible unmarked 
underground utility 
trench` 

D2 977.5 0” – 6” 
6” – 6’ 

TOPSOIL: Dark Brown Silty Sand 
Brown SANDY CLAY, Some Silt, Trace Gravel 

No infiltration test 
Performed. Due to clay 

NOTES: 

BY:KB DATE: 9/20/2022 FIGURE:1 
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NOT  FOR  CONSTRUCTION

REVISIONS

CAUTION!!
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND
UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY
APPROXIMATE.  NO GUARANTEE IS EITHER EXPRESSED OR
IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF.
THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR
DETERMINING THE EXACT UTILITY LOCATIONS AND ELEVATIONS
PRIOR TO THE START OF CONSTRUCTION.

6.23.22REVISED PER TWP COMMENTS
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Barr Engineering Co. 3005 Boardwalk Street, Suite 100, Ann Arbor, MI  48108   734.922.4400  www.barr.com 

January 25, 2022 

Mr. Mark Kassab 

M. Shapiro Real Estate Group

31550 Northwestern Highway, Suite 220

Farmington Hills, MI 48334

Re: Wetland Delineation Report – Grand River and Dorr, Genoa Township 

Dear Mr. Kassab: 

At your request, Barr Engineering Co. (Barr) conducted a wetland delineation at the above-referenced site. 

The purpose of this wetland delineation report is to summarize the results of the wetland delineation 

conducted on December 3, 2021. 

1.0 Area of Investigation Description 
The Area of Investigation (AOI) includes parcel numbers 4711-11-300-014 and 4711-17-100-002, located 

in Genoa Township of Livingston County. Surrounding land uses and cover types include residential, 

forest, and agriculture. The dominant land uses and cover types within the AOI consist of crops, forested 

areas, and scrub-shrub and open water wetlands. 

1.1 Desktop Review 
Barr conducted a desktop review of the site to evaluate aerial imagery, topography, soil types, and 

mapped wetlands within the AOI prior to the wetland delineation. As part of the desktop review, Barr staff 

reviewed resources such as the Natural Resources Conservation Service (NRCS) Web Soil Survey (WSS; 

Figure 1), National Wetland Inventory (NWI; Figure 2), and aerial photography. 

1.2 Methodology 
The wetland delineation was conducted in a manner consistent with the Corps of Engineers Wetlands 

Delineation Manual (USACE 1987) and the Regional Supplement to the Corps of Engineers Wetland 

Delineation Manual: Northcentral and Northeast Region (Version 2.0, USACE 2012). The wetland 

delineation procedures outlined in these manuals require the evaluation of on-site vegetation, soils, and 

hydrologic characteristics. Site observations are described in the sections below. 

The wetland boundaries were flagged in the field with alpha-numerical labeled pink flagging tape. 

Flagging was located using traditional survey methods by PEA. 

1.3 Results 
The AOI includes emergent (PEM) and scrub-shrub (PSS) wetland habitats.  Figure 3 depicts the 

approximate location of the wetland areas encountered on site and the attached U.S. Army Corps of 

Engineers (USACE) wetland data forms provide additional detail relative to the wetlands and the 

boundaries we have flagged. 
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Mr. Mark Kassab 

M. Shapiro Real Estate Group 

January 25, 2022 

Page 2 

P:\Ann Arbor\22 MI\47\22471022 Dorr Rd & Grand River Avenue\WorkFiles\Grand River Rd and Dorr Rd- Wetland Report-1.25.2022.docx 

Vegetation, Soil, and Hydrology 

Wetland A and Wetland B 

Both Wetland A and Wetland B consist of PEM/PSS habitat types and have similar plant species 

compositions. Wetland A is located along the southern end of the AOI and is identified by flags A1-A92. 

Wetland B is located on the eastern side of the property and is identified by flags B1-B19. The vegetation 

identified within these wetlands includes species such as silver maple (A. saccharinum), eastern 

cottonwood (Populus deltoides), Button Bush (Cephalanthus occientalis), silky dogwood (Cornus 

racemose), multiflora rose (Rosa multiflora), sensitive fern (Onoclea sensibilis), and reed canary grass 

(Phalaris arundinacea). Both primary and secondary wetland hydrology indicators were identified within 

the wetlands. The soils are described in the Web Soil Survey as Rifle muck, 0 percent slopes (very poorly 

drained) and Carlisle muck, 0 to 2 percent slopes (very poorly drained). The soils evaluated within the 

wetland were consistent with these descriptions, as they appeared to be very poorly drained, displaying 

hydric characteristics.   

In contrast, the adjacent upland areas included species such as black cherry (Prunus serotina), bur oak 

(Quercus marcrocarpa), red oak (Quercus rubra), common prickly ash (Zanthoxylum Americanum), 

multiflora rosa (Rosa muliflora), and riverbank grape (Vitis Riparia) with no observed evidence of wetland 

hydrology or soils.   

1.4 Conclusions 
Based on observations of topography, vegetation, soil, and indicators of hydrology, Barr has determined 

that wetland habitat is present within the AOI. These wetland areas were identified as PEM, and PSS 

habitat types. According to Part 303, Wetlands Protection, of the Michigan Natural Resources and 

Environmental Protection Act, 1994 PA 451, as amended, wetlands regulated by the State of Michigan 

include wetlands that are: 

1. Located within 500 feet of, or having a direct surface water connection to, an inland lake, pond,

river, or stream; or

2. Greater than 5 acres in size; or

3. Located within 1,000 feet of, or having a direct surface water connection to, the Great Lakes or

Lake St. Clair; or

4. A water of the United States as that term is used in section 502(7) of the Federal Water Pollution

Control Act, 33 USC 1362; or

5. Known to have a documented presence of an endangered or threatened species under Part 365

of State of Michigan 1994 PA 451, as amended or the Federal Endangered Species Act of 1973,

Public Law 93-205; or

6. Rare or imperiled.

Wetland A appears to be regulated under Part 303, as it is greater than 5 acres in size. Wetland B appears 

to be regulated under Part 303 as it appears to be located within 500 feet of a stream which occurs off-site, 

to the east. Therefore, a Part 303 permit would be required from the Michigan Department of Environment, 

Great Lakes, and Energy (“EGLE”) in most instances to place fill, remove soil, drain surface water from, or 

make use of these wetlands. 
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Please be advised that EGLE has regulatory authority regarding the wetland boundary location(s) and 

jurisdictional status of wetlands in the State of Michigan. Barr’s wetland determination was performed in 

general accordance with accepted procedures for conducting wetland determinations in Michigan. Barr 

provides no warranty, guarantee, or other agreement in respect to the period of time for which this wetland 

determination will remain valid. Barr’s conclusions reflect our professional opinion based on the site 

conditions within the AOI observed during the site visits. Discrepancies may arise between current and 

future wetland determinations and delineations due to changes in vegetation and/or hydrology as the result 

of land use practices or other environmental factors, whether on-site or on adjacent or nearby properties. 

In addition, wetland delineations performed outside the growing season, from late-October until late-April, 

may differ from those performed at the same site during the growing season due to the presence of snow 

cover or frozen ground conditions. We recommend our wetland boundary determination and jurisdictional 

opinion be reviewed by EGLE prior to undertaking any activity within any identified wetlands. 

Thank you for the opportunity to provide this wetland delineation.  If you have any questions, please 

contact either Jeff King at 248.207.6996 (email jking@barr.com) or me at your convenience at 

810.247.1229 (email fthompson@barr.com). 

Sincerely, 

BARR ENGINEERING CO. 

Frances Thompson 

Ecologist 
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Project/Site:

Applicant/Owner: State:

Investigator(s):

Landform (hillside, terrace, etc.):

Slope (%): Lat:

Soil Map Unit Name:

X

Are Vegetation No , Soil No , or Hydrology No Are “Normal Circumstances” present? Yes No X

Are Vegetation No , Soil No , or Hydrology No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Yes X

Yes X Yes X

Yes X

)

1.

2. (A)

3.

4. (B)

5.

(A/B)

Sapling/Shrub Stratum

1.

2.

3. x 1 =

4. x 2 =

5. x 3 =

x 4 =

x 5 =

1. Column Totals: (A) (B)

2.

3.

4.

5.

6.

7.

8. 4 - Morphological Adaptations1 (Provide supporting

9.

10.

Woody Vine Stratum

1.

2.

Yes X

FACW

=Total Cover

(Plot size: NA )

=Total Cover

5

Vitis riparia

10

Hydrophytic 
Vegetation 
Present? No

Percent of Dominant Species That 
Are OBL, FACW, or FAC:

No

155

Prevalence Index worksheet:

2

8

25.0%

Number of Dominant Species That 
Are OBL, FACW, or FAC:

 data in Remarks or on a separate sheet)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

3 - Prevalence Index is ≤3.01

FACU species

UPL species

Yes

FAC

(Plot size:

Yes

55

Tree Stratum

Yes

30 ft

30

Absolute 
% Cover

FACU

Total % Cover of:

15 ft )

NWI classification:

Yes NoAre climatic / hydrologic conditions on the site typical for this time of year? (If no, explain in Remarks.) 

naturally problematic? (If needed, explain any answers in Remarks.)

significantly disturbed?

City/County: Genoa Chater Twp/Livingston Co. Sampling Date: 12/3/2021

Mark Kassab; M. Shapiro Real Estate Group MI A26 UPLSampling Point:

Delineation was conduted outside of the growing season.

-83.833289 WGS

convex

Frances Thompson S14, T2N, R5ESection, Township, Range:

 Local relief (concave, convex, none):

0-2 Long:42.5704167 Datum:

Remarks:

Wawasee loam NONE

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Yes

30

Indicator 
Status

Dominant 
Species?

(Plot size:

FACU

20

Rosa multiflora

Zanthoxylum americanum

)

FACU

FACU

Yes

Prunus serotina 5

60

Herb Stratum 5 ft

Yes

10 Yes

40

Problematic Hydrophytic Vegetation1 (Explain)

OBL species

FACW species

FAC species

10

Hydrophytic Vegetation Indicators:

0

730

0

195

hillside 

2 - Dominance Test is >50%

Yes

90

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

620

3.74Prevalence Index  = B/A =

0

Multiply by:

20

(Plot size:

Rosa multiflora

115

0

FACU

10

WETLAND DETERMINATION DATA FORM – Midwest Region 

Dorr and Grand River 

Quercus macrocarpa

Quercus rubra FACU Total Number of Dominant Species 
Across All Strata:

Dominance Test worksheet:

30

No

No

No

VEGETATION – Use scientific names of plants.

Is the Sampled Area

within a Wetland?

Prunus serotina

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Wetland Hydrology Present?

US Army Corps of Engineers  Midwest Region – Version 2.0
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Sampling Point:

% % Type1 Loc2

100

100

Type:

Depth (inches): Hydric Soil Present? Yes No X

Primary Indicators (minimum of one is required; check all that apply) 

X

Sparsely Vegetated Concave Surface (B8)

Surface Water Present? Yes X

Water Table Present? Yes X

Saturation Present? Yes X  Wetland Hydrology Present? Yes No X

Geomorphic Position (D2)

No

No

No

Depth (inches):

Depth (inches):

Depth (inches):

Field Observations:

A26 UPLSOIL

Restrictive Layer (if observed):

Remarks:

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)

FAC-Neutral Test (D5)

Algal Mat or Crust (B4)

Sediment Deposits (B2)

Drift Deposits (B3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

(includes capillary fringe)

5 cm Mucky Peat or Peat (S3)

This data form is revised from Midwest Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, Version 7.0, 2015 
Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

HYDROLOGY

Water-Stained Leaves (B9)

Aquatic Fauna (B13)

True Aquatic Plants (B14)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C7)

Gauge or Well Data (D9)

Other (Explain in Remarks)

Surface Soil Cracks (B6)

Drainage Patterns (B10)

Stunted or Stressed Plants (D1)

Remarks:

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

unless disturbed or problematic.

wetland hydrology must be present,

0-8 Loamy/Clayey

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Coast Prairie Redox (A16)

Iron-Manganese Masses (F12)

Red Parent Material (F21)

Very Shallow Dark Surface (F22)

Other (Explain in Remarks)

Sandy Mucky Mineral (S1)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

3Indicators of hydrophytic vegetation and

Matrix

Texture Remarks

8-12

Color (moist)

Histosol (A1)

Loamy Gleyed Matrix (F2)

Histic Epipedon (A2)

Black Histic (A3) Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

Dark Surface (S7)

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Redox FeaturesDepth

(inches) Color (moist)

10YR 5/8

10YR 4/4

Sandy

US Army Corps of Engineers Midwest Region – Version 2.0
202



Project/Site:

Applicant/Owner: State:

Investigator(s):

Landform (hillside, terrace, etc.):

Slope (%): Lat:

Soil Map Unit Name:

X

Are Vegetation No , Soil No , or Hydrology No Are “Normal Circumstances” present? Yes No X

Are Vegetation No , Soil No , or Hydrology No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Yes X

Yes X Yes X

Yes X

)

1.

2. (A)

3.

4. (B)

5.

(A/B)

Sapling/Shrub Stratum

1.

2.

3. x 1 =

4. x 2 =

5. x 3 =

x 4 =

x 5 =

1. Column Totals: (A) (B)

2.

3.

4.

5.

6. X

7. X

8. 4 - Morphological Adaptations1 (Provide supporting

9.

10.

Woody Vine Stratum

1.

2.

Yes X

WETLAND DETERMINATION DATA FORM – Midwest Region 

Dorr and Grand River 

Populus deltoides

Total Number of Dominant Species 
Across All Strata:

Dominance Test worksheet:

No

No

No

VEGETATION – Use scientific names of plants.

Is the Sampled Area

within a Wetland?

Acer saccharinum

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Wetland Hydrology Present?

depression

2 - Dominance Test is >50%

Yes

105

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

0

1.87Prevalence Index  = B/A =

55

Multiply by:

130

(Plot size:

Cornus racemosa

70

55

FAC

65

55

Problematic Hydrophytic Vegetation1 (Explain)

OBL species

FACW species

FAC species

Hydrophytic Vegetation Indicators:

0

290

0

155

FACW

Yes

Rosa mulitflora 20

65

Herb Stratum 5 ft

No

(Plot size:

OBL

10

Onoclea sensibilis

10Phalaris arundinacea FACW

Cephalanthus occidentalis

)

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Yes

35

Indicator 
Status

Dominant 
Species?

City/County: Genoa Chater Twp/Livingston Co. Sampling Date: 12/3/2021

Mark Kassab; M. Shapiro Real Estate Group MI A26 WETSampling Point:

Delineation was conduted outside of the growing season.

-83.832825 WGS

concave

Frances Thompson S14, T2N, R5ESection, Township, Range:

 Local relief (concave, convex, none):

0-2 Long:42.569839 Datum:

Remarks:

Rifle muck PSSNWI classification:

Yes NoAre climatic / hydrologic conditions on the site typical for this time of year? (If no, explain in Remarks.) 

naturally problematic? (If needed, explain any answers in Remarks.)

significantly disturbed?

UPL species

Yes

FAC

(Plot size:

45

Tree Stratum

Yes

30 ft

25

Absolute 
% Cover

FACW

Total % Cover of:

15 ft )

40

Hydrophytic 
Vegetation 
Present? No

Percent of Dominant Species That 
Are OBL, FACW, or FAC:

No

0

Prevalence Index worksheet:

5

6

83.3%

Number of Dominant Species That 
Are OBL, FACW, or FAC:

 data in Remarks or on a separate sheet)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

3 - Prevalence Index is ≤3.01

FACU species

=Total Cover

(Plot size: NA )

=Total Cover

Yes

10
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Sampling Point:

% % Type1 Loc2

100

95 5 C M

80 20 C M

X

?

Type:

Depth (inches): Hydric Soil Present? Yes X No

Primary Indicators (minimum of one is required; check all that apply) 

X

X

X

X

Sparsely Vegetated Concave Surface (B8)

Surface Water Present? Yes X

Water Table Present? Yes X

Saturation Present? Yes X  Wetland Hydrology Present? Yes X No

8-16 10YR 5/1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Redox FeaturesDepth

(inches) Color (moist)

10YR 5/1

10YR 2/1

Loamy Gleyed Matrix (F2)

Histic Epipedon (A2)

Black Histic (A3) Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and

Matrix

Texture Remarks

3-8

Color (moist)

7.5YR 6/6

Histosol (A1)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Coast Prairie Redox (A16)

Iron-Manganese Masses (F12)

Red Parent Material (F21)

Very Shallow Dark Surface (F22)

Other (Explain in Remarks)

Sandy Mucky Mineral (S1)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

unless disturbed or problematic.

wetland hydrology must be present,

7.5YR 6/6 Prominent redox concentrations

Prominent redox concentrations

0-3 Muck

0.5

5 cm Mucky Peat or Peat (S3)

This data form is revised from Midwest Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, Version 7.0, 2015 
Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

HYDROLOGY

Water-Stained Leaves (B9)

Aquatic Fauna (B13)

True Aquatic Plants (B14)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C7)

Gauge or Well Data (D9)

Other (Explain in Remarks)

Surface Soil Cracks (B6)

Drainage Patterns (B10)

Stunted or Stressed Plants (D1)

Remarks:

A26 WETSOIL

Restrictive Layer (if observed):

Remarks:

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)

FAC-Neutral Test (D5)

Algal Mat or Crust (B4)

Sediment Deposits (B2)

Drift Deposits (B3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

(includes capillary fringe)

Geomorphic Position (D2)

0

No

No

No

Depth (inches):

Depth (inches):

Depth (inches):

Field Observations:

US Army Corps of Engineers Midwest Region – Version 2.0
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Project/Site:

Applicant/Owner: State:

Investigator(s):

Landform (hillside, terrace, etc.):

Slope (%): Lat:

Soil Map Unit Name:

X

Are Vegetation No , Soil No , or Hydrology No Are “Normal Circumstances” present? Yes No X

Are Vegetation No , Soil No , or Hydrology No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Yes X

Yes X Yes X

Yes X

)

1.

2. (A)

3.

4. (B)

5.

(A/B)

Sapling/Shrub Stratum

1.

2.

3. x 1 =

4. x 2 =

5. x 3 =

x 4 =

x 5 =

1. Column Totals: (A) (B)

2.

3.

4.

5.

6.

7.

8. 4 - Morphological Adaptations1 (Provide supporting

9.

10.

Woody Vine Stratum

1.

2.

Yes X

=Total Cover

(Plot size: NA )

=Total Cover

Vitis riparia

15

Hydrophytic 
Vegetation 
Present? No

Percent of Dominant Species That 
Are OBL, FACW, or FAC:

No

125

Prevalence Index worksheet:

1

5

20.0%

Number of Dominant Species That 
Are OBL, FACW, or FAC:

 data in Remarks or on a separate sheet)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

3 - Prevalence Index is ≤3.01

FACU species

UPL species

Yes

FACU

(Plot size:

Yes

30

Tree Stratum

No FAC

Yes

5

30 ft

30

Absolute 
% Cover

FACU

Total % Cover of:

15 ft )

NWI classification:

Yes NoAre climatic / hydrologic conditions on the site typical for this time of year? (If no, explain in Remarks.) 

naturally problematic? (If needed, explain any answers in Remarks.)

significantly disturbed?

City/County: Genoa Chater Twp/Livingston Co. Sampling Date: 12/3/2021

Mark Kassab; M. Shapiro Real Estate Group MI B8 UPLSampling Point:

Delineation was conduted outside of the growing season.

-83.830394 WGS

convex

Frances Thompson S14, T2N, R5ESection, Township, Range:

 Local relief (concave, convex, none):

0-2 Long:42.570981 Datum:

Remarks:

Wawasee loam NONE

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Yes

35

Indicator 
Status

Dominant 
Species?

(Plot size:

FACU

10

Lonicera morrowii

)

FACU

Yes

Rosa multiflora 15

60

Herb Stratum 5 ft

No

50

Problematic Hydrophytic Vegetation1 (Explain)

OBL species

FACW species

FAC species

Hydrophytic Vegetation Indicators:

0

605

0

160

hillside

2 - Dominance Test is >50%

105

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

500

3.78Prevalence Index  = B/A =

0

Multiply by:

0

(Plot size:

Rhamnus cathartica

85

0

FAC

0

WETLAND DETERMINATION DATA FORM – Midwest Region 

Dorr and Grand River 

Prunus serotina

Quercus macrocarpa

Acer rubrum

FAC Total Number of Dominant Species 
Across All Strata:

Dominance Test worksheet:

20

No

No

No

VEGETATION – Use scientific names of plants.

Is the Sampled Area

within a Wetland?

Quercus rubra

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Wetland Hydrology Present?

US Army Corps of Engineers  Midwest Region – Version 2.0
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Sampling Point:

% % Type1 Loc2

100

100

Type:

Depth (inches): Hydric Soil Present? Yes No X

Primary Indicators (minimum of one is required; check all that apply) 

X

Sparsely Vegetated Concave Surface (B8)

Surface Water Present? Yes X

Water Table Present? Yes X

Saturation Present? Yes X  Wetland Hydrology Present? Yes No X

Geomorphic Position (D2)

No

No

No

Depth (inches):

Depth (inches):

Depth (inches):

Field Observations:

B8 UPLSOIL

Restrictive Layer (if observed):

Remarks:

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)

FAC-Neutral Test (D5)

Algal Mat or Crust (B4)

Sediment Deposits (B2)

Drift Deposits (B3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

(includes capillary fringe)

5 cm Mucky Peat or Peat (S3)

This data form is revised from Midwest Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, Version 7.0, 2015 
Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

HYDROLOGY

Water-Stained Leaves (B9)

Aquatic Fauna (B13)

True Aquatic Plants (B14)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C7)

Gauge or Well Data (D9)

Other (Explain in Remarks)

Surface Soil Cracks (B6)

Drainage Patterns (B10)

Stunted or Stressed Plants (D1)

Remarks:

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

unless disturbed or problematic.

wetland hydrology must be present,

0-6 Loamy/Clayey

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Coast Prairie Redox (A16)

Iron-Manganese Masses (F12)

Red Parent Material (F21)

Very Shallow Dark Surface (F22)

Other (Explain in Remarks)

Sandy Mucky Mineral (S1)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

3Indicators of hydrophytic vegetation and

Matrix

Texture Remarks

6-13

Color (moist)

Histosol (A1)

Loamy Gleyed Matrix (F2)

Histic Epipedon (A2)

Black Histic (A3) Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

Dark Surface (S7)

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Redox FeaturesDepth

(inches) Color (moist)

10YR 5/6

10YR 4/4

Loamy/Clayey

US Army Corps of Engineers Midwest Region – Version 2.0
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Project/Site:

Applicant/Owner: State:

Investigator(s):

Landform (hillside, terrace, etc.):

Slope (%): Lat:

Soil Map Unit Name:

X

Are Vegetation No , Soil No , or Hydrology No Are “Normal Circumstances” present? Yes No X

Are Vegetation No , Soil No , or Hydrology No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Yes X 0

Yes X X Yes X

Yes X X

)

1.

2. (A)

3.

4. (B)

5.

(A/B)

Sapling/Shrub Stratum

1.

2.

3. x 1 =

4. x 2 =

5. x 3 =

x 4 =

x 5 =

1. Column Totals: (A) (B)

2.

3.

4.

5.

6. X

7. X

8. 4 - Morphological Adaptations1 (Provide supporting

9.

10.

Woody Vine Stratum

1.

2.

Yes X

=Total Cover

(Plot size: NA )

=Total Cover

5

Vitis riparia

25

Hydrophytic 
Vegetation 
Present? No

Percent of Dominant Species That 
Are OBL, FACW, or FAC:

No

0

Prevalence Index worksheet:

4

7

57.1%

Number of Dominant Species That 
Are OBL, FACW, or FAC:

 data in Remarks or on a separate sheet)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

3 - Prevalence Index is ≤3.01

FACU species

UPL species

Yes

(Plot size:

Yes

55

Tree Stratum

Yes

30 ft

30

Absolute 
% Cover

Total % Cover of:

15 ft )

NWI classification:

Yes NoAre climatic / hydrologic conditions on the site typical for this time of year? (If no, explain in Remarks.) 

naturally problematic? (If needed, explain any answers in Remarks.)

significantly disturbed?

City/County: Genoa Chater Twp/Livingston Co. Sampling Date: 12/3/2021

Mark Kassab; M. Shapiro Real Estate Group MI B8 WETSampling Point:

Delineation was conduted outside of the growing season.

-83.830039 WGS

concave

Frances Thompson S14, T2N, R5ESection, Township, Range:

 Local relief (concave, convex, none):

0-2 Long:42.571011 Datum:

Remarks:

Wawasee loam PSS

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Yes

0

Indicator 
Status

Dominant 
Species?

(Plot size:

OBL

20

Glyceria striata

Cephalanthus occidentalis

)

OBL

OBL

Yes

Carex lacustris 20

80

Herb Stratum 5 ft

Yes

60

Problematic Hydrophytic Vegetation1 (Explain)

OBL species

FACW species

FAC species

Hydrophytic Vegetation Indicators:

0

125

0

105

depression

2 - Dominance Test is >50%

Yes

0

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

0

1.19Prevalence Index  = B/A =

85

Multiply by:

40

(Plot size:

Cornus amomum

115

85

FACW

20

WETLAND DETERMINATION DATA FORM – Midwest Region 

Dorr and Grand River 

Total Number of Dominant Species 
Across All Strata:

Dominance Test worksheet:

30

No

No

No

VEGETATION – Use scientific names of plants.

Is the Sampled Area

within a Wetland?

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Wetland Hydrology Present?
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Sampling Point:

% % Type1 Loc2

100

90 10 C M

X

? X

Type:

Depth (inches): Hydric Soil Present? Yes X No X

Primary Indicators (minimum of one is required; check all that apply) 

X

X

X

X

Sparsely Vegetated Concave Surface (B8)

Surface Water Present? Yes X

Water Table Present? Yes X

Saturation Present? Yes X X  Wetland Hydrology Present? Yes X No X

Geomorphic Position (D2)

0

No

No

No

Depth (inches):

Depth (inches):

Depth (inches):

Field Observations:

B8 WETSOIL

Restrictive Layer (if observed):

Remarks:

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)

FAC-Neutral Test (D5)

Algal Mat or Crust (B4)

Sediment Deposits (B2)

Drift Deposits (B3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

(includes capillary fringe)

1

5 cm Mucky Peat or Peat (S3)

This data form is revised from Midwest Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, Version 7.0, 2015 
Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

HYDROLOGY

Water-Stained Leaves (B9)

Aquatic Fauna (B13)

True Aquatic Plants (B14)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C7)

Gauge or Well Data (D9)

Other (Explain in Remarks)

Surface Soil Cracks (B6)

Drainage Patterns (B10)

Stunted or Stressed Plants (D1)

Remarks:

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

unless disturbed or problematic.

wetland hydrology must be present,

7.5YR 6/8 Prominent redox concentrations

0-3 Muck

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Coast Prairie Redox (A16)

Iron-Manganese Masses (F12)

Red Parent Material (F21)

Very Shallow Dark Surface (F22)

Other (Explain in Remarks)

Sandy Mucky Mineral (S1)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

3Indicators of hydrophytic vegetation and

Matrix

Texture Remarks

3-8

Color (moist)

Histosol (A1)

Loamy Gleyed Matrix (F2)

Histic Epipedon (A2)

Black Histic (A3) Stripped Matrix (S6)

Loamy Mucky Mineral (F1)

Dark Surface (S7)

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Redox FeaturesDepth

(inches) Color (moist)

10YR 5/2

10YR 2/1

Loamy/Clayey
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PLANNED UNIT DEVELOPMENT AGREEMENT 

THE LEGACY APARTMENT HOMES 

Entered into between: 

Grand River Dorr, LLC 

a Michigan limited liability company 

and 

Genoa Charter Township, County of Livingston 

Dated: May 1, 2023 

Commented [JS1]: Should be "Planned Unit
Development" throughout the documents, 
inconsistently called a PD agreement 
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PLANNED UNIT DEVELOPMENT AGREEMENT 

This Planned Unit Development Agreement (“Agreement”) is entered into as of ___________ 20223, 
by Grand River Dorr LLC, a Michigan liability company, whose address is 31550 Northwestern Hwy., 
Ste 220, Farmington Hills, MI 48334 (“Owner”) and Genoa Charter Township, a Michigan Charter 
Township, whose address is 2911 Dorr Road, Brighton, Michigan 48116 (“Township”). 

RECITALS 

A. Owners, own certain real property consisting of 52+/- acres located in the Genoa Charter Township, 
Michigan which is more particularly described on Exhibit A attached hereto (the “Property”). The
Property has been established as two (2) separate tax parcels consisting of 11-11-300-014 and 11-14-
100-002. 

B. Owner desires to develop the Property as a Planned Development, which will consist of a 
development of 204 attached apartment units. 

C. At a meeting held by the Township Planning Commission on __________, 2022, the Township 
Planning Commission recommended approval of Owner’s Preliminary Planned Development Site Plan 
for the Project prepared by PEA Engineering – Job Number 2021-0578, last revised 5/24/2022 
(“Preliminary Site Plan”), subject to certain conditions as more fully set forth in Section 2.3 below. 

D. At a meeting held by the Township Board on ________ __ 2022, the Township Board approved the
Preliminary Site Plan, subject to certain conditions as more fully set forth in Section 2.3 below. 

E. At a meeting held by the Township Planning Commission on ____ _____ 2022, the Township Planning 
Commission approved Owner’s Final Plan for the Project subject to certain conditions as more fully 
set forth in Section 2.3 below. The Final Development Site Plan is attached as Exhibit B as is referred 
to herein as the “PUD Plan.”

F. At a meeting held by the Township Board on  ____ ____ 2022, the Township Board approved 
Owner’s Planned Development Agreement on the Project, subject to the conditions set forth in this 
Agreement, including without limitation Section 2.3 below. 

G. The Township determined that the Property qualifies for development as a Residential Planned Unit 
Development (RPUD) under the Genoa Charter Township’s Zoning Ordinance (“Zoning Ordinance”) 
because the Project will: (i) provide for the preservation of open space: (ii) provide recreational area 
for the use and benefit of the residents of the Project; and (iii) will facilitate the construction and 
maintenance of streets, utilities, and public services in an efficient manner. 

H. By entering in this Agreement, Owner, and the Township desire to set forth the parties’ obligations 
with respect to the Property and the Project and the terms and requirements under which the 
Property and the Project shall be developed. 

NOW, THEREFORE, in consideration of the premises and the mutual covenants of the parties described in this 
Agreement, the parties agree as follows:  

Formatted: Highlight
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ARTICLE I 

DESCRIPTION OF THE PROJECT; PDPUD AND PDPUD PLANS 

1.1 Description of Project. The overall project (“Project”) covers an area comprising 52 +/- acres located 
along Grand River Road and Dorr in the Township. The project will contain 204 attached 
apartment units (each, a “Project”). The Project generally meets the requirement of the Zoning 
Ordinance and is consistent with the conditions imposed in the recommendation for approval by the 
Planning Commission. The Project shall include open space and other elements as set forth in this 
Agreement and the PDPUD Plan. The Project will also contain approximately 29 acres of total open 
space.  

1.2 Final PDPUD Plan Approval; Exhibits.  The PDPUD Plan was approved by the Township Planning 
Commission on ___ __ 2022. The PDPUD Plan approval grants the Owner the right to improve as set 
forth in the PDPUD Plan, as the same may be modified and amended in accordance with the 
Township Zoning Ordinance are incorporated herein and made a part thereof by reference. 

1.3 Variances and/or Modifications to Standard Zoning Requirements. Except as otherwise provided 
in this Agreement and the PDPUD Plan attached hereto, Owner shall generally adhere to all Township 
Ordinances. Variances from the Township Zoning Ordinance which the Township shall be deemed 
to have granted, and hereby grants, as well as modifications to standard zoning requirements 
which will be requested, if any, are as set forth on the PDPUD Plan.  Deviations requested are as 
follows: 

ZONING Deviations 

3.05.02 (e) Modification of the horizontal minimum curve radius from 150’ to 100’  

15.05.03 Rroad to garage and parking driveways less than 30’ radius. 

10.03.01(c)     The open space along the exterior public roads shall generally have a depth of at least 100’    
either landscaped or preserved in a natural wooded condition. 

12.01.03 Request for reduction in the percentage or brick required on building walls exposed to public 
and an increase in percentage of vinyl siding on the areas over the garages.  Front facing 
elevations along Grand River and Dorr Road will contain a higher end material in addition to 
the enhanced frontage landscaping along both roads 

13.02.04(d) Request for grading up to 10’ from regulated wetland. 

14.02.06 Request to exceed parking space requirement more than 20%. 

14.06.09 Parking lots and related maneuvering aisles shall meet minimum setbacks from adjacent 
street R.O.W. as shown in the schedule of regulations and have parking lot landscaping 

14.06.10 Parking lots shall have minimum rear and side yard setbacks including berming and 
landscaping. 
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1.4 Minor Modifications. The Zoning Administrator may approve the proposed revision upon 
finding the change would not alter the basic design nor any conditions imposed upon the 
original plan approval by the Planning Commission. The Zoning Administrator shall inform the 
Planning Commission of such approval in writing. The Zoning Administrator shall consider the 
following when determining a change to be a minor.  

a) For residential buildings, the size of structures may be reduced; or increased by five percent (5%) or 
10,000 square feet, whichever is smaller. 

b) Gross floor area of non-residential buildings may be decreased; or increased by up to five percent
(5%) or 10,000 square feet, whichever is smaller. 

c) Floor plans may be changed if consistent with the character of the use. 

d) Horizontal and/or vertical elevations may be altered by up to five percent (5%). 

e) Relocation of a building by up to five (5) feet, if consistent with required setbacks and other 
standards. 

f) Designated “Areas not to be disturbed” may be increased. 

g) Plantings approved in the Final PUD Landscape Plan may be replaced by similar types of landscaping 
on a one-to-one or greater basis. Any trees to be preserved which are lost during construction may 
be replaced by at least two trees of the same or similar species. 

h) Improvements or slight relocations of site access or circulation, such as inclusion of deceleration 
lanes, boulevards, curbing, pedestrian/bicycle paths, etc. 

i) Changes of building materials to another of higher quality, as determined by the Zoning 
Administrator. 

j) Slight modification of sign placement or reduction of size.

k) Internal rearrangement of parking lot which does not affect the number of parking spaces or alter 
access locations or design. 

l) Changes required or requested by the Township, County, or state for safety reasons. 

1.5 Owner. The obligations contained in this Agreement which apply to the Owner shall remain the 
responsibility of the Owner until such time as the Owner has assigned its obligations under this 
Agreement to a successor Owner who has assumed Owner's obligations under this Agreement in 
writing or to an association of owners that assume such obligations. Wherever the term 
"Owner" is used in this Agreement, it shall be deemed to include (i) the Owner named in this   
Agreement and the entity identified as the Owner (ii) the Owners of the Property. 

1.6 Name and Address of Owner. The Owner of the Property described on Exhibit A is Grand River 
Dorr, LLC, whose address is c/o Mark Kassab, 31550 Northwestern Highway, Suite 220, 
Farmington Hills, MI 48334. 
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1.7 Statement of Planning Objectives to Be Achieved by the Owner.  The primary planning 
objectives of this development is to provide Apartments for rent consisting of stacked ranch 
units. 

1.8 Statement of Applicant’s Intention Regarding Leasing.   It is the intent of the Owner to develop the 
Project and to market for leasing of apartment homes.  

ARTICLE II 

REQUIREMENTS FOR DEVELOPMENTS 

2.1 Development Standards.  The Property shall be developed and improved compliance with the 
following:  

(a) The Charter Township of Genoa Zoning Ordinance, as amended, except were modified
by this Agreement and the Exhibits attached hereto; 

(b) This Agreement;

(c) The PDPUD Plan; 

(d) The conditions set forth in Section 2.3 below; and

(e) All Applicable federal, state and country laws, rules and regulations.

2.1 Effect of PDPUD Approval. To the extent that developing the Property in accordance  with this 
Agreement and the PDPUD Plan will deviate from the Zoning Ordinance or any other Township 
ordinance or regulation, this Agreement and the PDPUD Plan shall control. To the extent this 
Agreement and PDPUD Plan attached hereto are silent on development issues, the Project shall 
comply with the Zoning Ordinance and other Township ordinances and regulations. All 
improvements constructed in accordance with this Agreement and the PDPUD Plan shall be 
deemed to be conforming under the Zoning Ordinance and in compliance with all ordinances of 
the Township. The Project shall not be subject to any additional requirements contained in any 
amendments or additions to Township Zoning Ordinance adopted subsequent to the date of this 
Agreement which conflict with the provisions of this Agreement, including the PDPUD Plan 
and/or any plans which are approved pursuant to this Agreement. 

2.2 Conditions to Approval.  Owner shall obtain all state, county, Township and federal permits for 
the development of the Project. Owner shall not install any site improvements within the 
Property, including without limitation, installation of roads and utilities, until the completion of 
such pre-construction meeting (the “Site Improvement (Pre-Con Meeting”). Notwithstanding the 
foregoing, Owner shall be entitled to obtain a grading permit from the Township and thereafter 
commence grading and clearing activities. The execution of this Agreement by the parties 
hereto; (ii) Owner obtaining a soil erosion permit from Livingston County the scheduling and 
completion of a re-grading meeting between Owner and the Township staff and consultants (the 
"Grading Pre-Con Meeting"). Commented [AR12]: Please see 6-22-22 with

comments from Township staff.  
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ARTICLE III 

USES WITHIN THE PROJECT 

3.1 Approved Uses for the Project. The Project will consist of a residential project containing 204 
attached apartment units, with approximately 29 acres of total open space, per the PDPUD Plan. 

3.2 Permitted Density. The Project will have a density of between 6.23 residential units per acre 
based on the net acreage of the property. 

ARTICLE IV 

OWNER'S RIGHTS AND OBLIGATIONS 

4.1 Right to Develop; Phasing.  Owner shall develop the Property in accordance with the 
PDPUD Plan and this Agreement in a single phase. 1 phase.  

4.2 Development Schedule. Owner shall commence development of Phase I on or about 
April 2023. 

4.3 Internal Roads in the Project. The internal roads within the Project will be private and asphalt or 
concrete. As such, internal circulation drives shall be built in conformance with the applicable 
requirements and standards of the Township for private roads. 

4.4 Landscape Plan.  The Landscape Plan which is part of the PDPUD Plan attached hereto as Exhibit B 
identifies the landscaping to be installed within the Project.  

4.5 Utilities. 

(a) Sanitary Sewer System.  Sanitary sewers are available to the site and the Owner
must connect to the Township’s sanitary sewer system. Connection to the sanitary 
sewer system shall require payment of all applicable fees, charges, and 
assessments, in accordance with the Township's Ordinance. The PDPUD Plan
identifies the sewer lines and related sanitary sewer easements to be dedicated
to the Township. 

(b) Water System. Water service sewers is available to the site and the Owner
must connect to the Township' s water system. Connection to the water
system shall require payment of all applicable fees, charges, and
assessments, in accordance with the Township's Ordinance. The PDPUD Plan
identifies the water lines and related water easements to be dedicated to the
Township. 

4.6 Storm Water Detention.  Storm water shall be conveyed by a storm sewer system to a 
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storm water detention basin located within the Project.  All such storm water drainage 
facilities, including the detention basin and all related improvements shall be designed in 
accordance with all applicable ordinances in addition to the Livingston County Drain 
Commission engineering regulations and standards. 

4.7 Signs and Entryway Features. The PDPUD Plan attached hereto includes an entry wall 
monument, signage, stone, piers and decorative fencing, which is approved. Owner shall 
otherwise comply with all the sign regulations in the Township's sign ordinance, as 
amended. 

4.8 Architectural and Site Design Guidelines.  The Project shall be developed in conformance 
with the following architectural and site minimum standards: 

(a) Minimum Setbacks.  Setback’s requirements shall be as specified in the PDPUD Plan.

(b) Exterior Materials.  The materials used on the exterior of the attached units shall consist of 
any of the following materials: brick, vinyl, or similar siding, or stone. Elevations of 
buildings that directly front along Grand River and Dorr Road will contain a material 
other than horizontal vinyl siding.  Alternatives to horizontal siding may be LP siding, 
decorative shakes (vinyl or wood).  This will only be applicable to the frontage on the 
building elevation along Grand River and Dorr Road. 

(c) Driveway and Sidewalks.  Curbs, gutters, driveways and sidewalks shall be constructed of 
concrete or asphalt. 

(d) Garages. All dwellings shall have an attached garage. 

ARTICLE V 

PERFORMANCE GUARANTEE REQUIREMENTS 

5.1     Performance Guaranties.   Performance guarantees covering the estimated cost of improvements     
for the applicable phase being developed shall be provided to the extent required by and in          
accordance with the Township's Ordinances.  The Owner shall place a bond, cash, or other form of  
financial instrument for any such performance guarantees required by the Township. 

5.2 Escrow for Offsite Sanitary Upgrade:  The Developer has agreed to assist the Township with an 
upgrade to an off-site pump station (Pump Station 10).  The Developer shall place in escrow an 
amount equivalent to the cost of its proportionate share of its impact to the pump station.  As a 
condition of approvals, the Owner and Township shall enter into a Utility Pump Station Escrow 
Agreement as shown in exhibit _____..   

ARTICLE VI 
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MAINTENANCE OF OPEN SPACE AND COMMON AREAS 

6.1     Common Elements and Common Facilities.  The Owner shall be responsible for the maintenance 
and repair of all roads, utilities that are not dedicated to the Township, storm drainage facilities, 
walkways, parks, signs, lighting, landscaping,and open space and other site features. The use 
and access of the wetlands will be established as a conservation easement over the regulated 
wetlands in a form to be agreed upon with the Township. 

ARTICLE VII 

TOWNSHIP'S RIGHTS AND OBLIGATIONS 

7.1 Permits and Authorizations. The Township shall grant to Owner and its contractors and 
subcontractors all Township permits and authorizations necessary to bring and/or construct all 
utilities necessary to service the Property and to otherwise develop and improve the Property in 
accordance with the PDPUD Plan, provided the Owner has first made all requisite filings and 
submissions for permits, complied with the requirements for said permits or authorizations, 
submissions and paid all required fees in accordance with the Township's Ordinances and design 
standards in addition to the agencies having authority over such. The Owner will be responsible for 
obtaining all required approvals and necessary permits or authorizations from the appropriate 
agencies. 

7.2 Township Action for Failure to Maintain Property.   In the event the     Owner defaults in its obligation 
to maintain the Property in a reasonable condition, using reasonable standards, and consistent with 
and as required under the PDPUD Plan and this Agreement, the Township may serve written notice 
upon Owner setting forth the manner in which Owner has failed to maintain the Property, and such 
notice shall include a demand that  deficiencies be cured within a stated reasonable time period no 
less than thirty (30) days, and  shall set forth the date, time and place of a hearing before the 
Township Board for the purpose of allowing Owner to be heard as to why the Township should not 
proceed to perform the                               maintenance which has not been undertaken. The cost and expense of 
such curative action, including the cost of notices by the Township and reasonable legal, 
planning and engineering fees and cost incurred by the Township shall be paid by the Owner. 
Such amount shall constitute a lien on the property and the Township may require such costs 
and expenses to be paid prior to the commencement of work. 

ARTICLE VIII 

MISCELLANEOUS PROVISIONS 

8.1 Governing Law.  This Agreement shall be governed by and construed in accordance with the laws of 
the State of Michigan.  

8.2 Counterparts.    This Agreement may be executed in multiple counterparts, each of which shall be 
deemed an original and all of which shall constitute one agreement. The signature of any party 
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to any counterpart shall be deemed to be a signature to, and may be appended to, any other 
counterpart. 

8.3 Successors and Assigns. The terms, provisions and conditions of this Agreement are and shall be 
deemed to be of benefit to the Property and shall run with and bind the Property, and shall bind and 
inure to the benefit of the successors and assigns of the parties to this Agreement. 

8.4 Amendment. This Agreement may only be modified by written agreement of the Township 
and Owner or any successor in title who assumes Owner's rights and obligations 
hereunder. Notwithstanding, any amendments to this Agreement shall also require  the 
written consent of Owners if Owners continue to hold title to any portion of the Property. 

8.5 Authority. This Agreement has been duly authorized by all necessary action of Owner and 
the Township, through the approval of the Township Board at a meeting in accordance 
with the laws of the State of Michigan, and the ordinances of the Township. By the execution 
of this Agreement, the parties each warrant that they have the authority to execute this 
Agreement and bind the Property in its respective entities to its terms and conditions. 

8.6 Partial Invalidity. Invalidation of any of the provisions contained in this Agreement or of 
the application thereof to any person by judgment or court order shall in no way affect 
any of the other provisions hereof or the application thereof to any other person and the 
same shall remain in full force and effect. 

8.7 No Partnership. None of the terms or provisions of this Agreement shall be deemed 
to create a partnership or joint venture between Owner and the Township. 

8.8 Incorporation of Documents. The recitals contained in this Agreement, the 
introductory paragraph, and all exhibits attached to this Agreement and referred to 
herein shall for all purposes be deemed to be incorporated in this Agreement by this 
reference and made a part of this Agreement. 

8.9 Integration Clause.   This Agreement is intended as the complete integration of all 
understandings between the parties related to the subject matter herein. No prior 
contemporaneous addition, deletion or other amendment shall have any force or effect 
whatsoever, unless referenced in this Agreement. 

8.10   Incorporation of Owner's Representations, Warranties and Information.  All      
representations, warranties and information previously provided by Owner in any 
submission by the Owner to the Township are hereby incorporated in this Agreement by 
reference. 

8.11 Recording. This Agreement, or a notice of its existence, shall be executed by the Owner 
and Owners and recorded by the Owner in the office of the Livingston County 
Register of Deeds, and may be recorded by any of the undersigned parties 
following the execution of this Agreement prior to land use permit issuance. Alternatively, 
the Township shall be authorized to prepare and  record a Notice of Development Agreement. 

8.12 Waiver. Failure of either party to insist upon strict performance of any of the terms, 
conditions or covenants hereof shall not be deemed to be a waiver of any rights or 
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remedies that such party may have hereunder, at law or in equity, and shall not be 
deemed a waiver of any subsequent breach or default under this Agreement. No waiver 
by either party of any default under this Agreement shall be effective or binding unless 
made in writing and no such waiver shall be implied from any omission by the party to 
take an action with respect to the default. No express written waiver of any default shall 
affect any other default or cover any other period of time, and one or more written 
waivers of any default shall not be deemed to be a waiver of any subsequent default in 
performance of the same or any other term or provision contained in this Agreement. 

8.13 Violations. Violations of the provisions of this Agreement shall be deemed to be 
violations of the Township Zoning Ordinance and shall entitle the Township to all the 
rights and remedies provided by the Zoning Ordinance or any other applicable law for 
such violation. 
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[Signatures and notarization are contained on the following pages] 
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[Signature page to Planned Development Agreement] 

The parties hereto have executed this Agreement as of the year and date set forth above. 

"OWNER" 

Grand River Dorr, LLC,  
A Michigan Limited Liability Company 

By: 

Mark Kassab 

Its: Authorized Agent 
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[Signatures and notarization are continued on the following page) 
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[Signature page to Planned Development Agreement) 

"TOWNSHIP" 

Genoa Charter Township, Livingston County 
A Michigan Charter TownshipLimited Liability 

Company 

By:  
Its: 
_______________________________ 

STATE OF MICHIGAN ) 
) ss. 

COUNTY OF LIVINGSTON ) 

The foregoing PUD Agreement was acknowledged be fo re  me on this day of 
__________ ___, 20232, by ___________, _Township Supervisor, ___________, 
______________, Township Clerk______________ of Genoa Charter Township, a 
Michigan Charter Township, on behalf of the Townshipcompany. 

By:  
Its: 
_______________________________ 
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EXHIBIT A 

LEGAL DESCRIPTION OF THE PROPERTY 
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PERMIT/ APPROVAL SUMMARY 

DATE SUBMITTED DATE APPROVED PERMIT/ APPROVAL 

PROPERlY DESCRIPTION:

BEING A PART OF THE SOUTHWEST QUARTER (':NI 1
�

�) OF SECTION 11, AND A PART OF THE NORTHWEST
QUARTER (NW 1/4) OF THE NORTHWEST QUARTER NW 1/4) OF SECTION 14, TOWN 2 NORTH, RANGE 5 
EAST, GEN!>A TO\VN'SHIP, l.MNGSTON COUNlY, MICHi , 0ESCRIBED AS: 

BEGINNING AT THE SOUTHWEST CORNER OF THE SOllTHWEST QUARTER OF THE SOUTHWEST QUARTER
OF SAID SECTION 11 SAME BEING THE NORTHWEST CORNER OF THE NORTHWEST QUARTER OF THE
NORTHWEST QUARTER OF SAID SECTION 14; THENCE, ALONG THE WEST LINE OF SAID NORTHWEST 
QUARTER OF THE NORTHWEST QUARTER OF SECTION 14, SAME BEING THE CENTERLINE OF DORR ROAD 
(66 FOOT RIGHT OF WAY), SOUTH 00 DEGREES 15 MINUTES 00 SECONDS EAST, A DISTANCE OF 1340.74
FEET TO THE SOUTHWESJ' CORNER OF SAID NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF
SECTION 14; THENCE ALONG THE SOUTH LINE OF SAID NORTHWEST QUARTER OF THE NORTHWEST 
QUARTER OF SECTION 14, NORTH 89 DEGREES 50 MINUTES 12 SECONDS EAST, A DISTANCE OF 1335.60
FEET TO THE SOUTHEAST CORNER OF SAID NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF
SECTION 14; THENCE ALONG THE EAST LINE OF SAID NORTHWEST QUARTER OF THE NORTHWEST 
QUARTER OF SECTION 14, NORTH 00 DEGREES 02 MINUTES 14 SECONDS WEST, A DISTANCE OF 1029.24
FEET TO THE SOUTHEAST CORNER OF A PARCEL DESCRIBED IN WARRANlY DEED RECORDED IN UBER 
777, PAGE 269, L.MNGSTON COUNlY RECORDS; THENCE ALONG THE SOUTHERLY LINE OF SAID PARCEL, 
SOUTH 86 DEGREES 34 MINUTES 33 SECONDS WEST, A DISTANCE OF 140.24 FEET TO THE SOUTHWEST 
CORNER OF SAID PARCEL; THENCE ALONG THE SOUTHERLY LINE OF S PARCEL DESCRIBED IN WARRANlY 
DEED RECORDED IN UBER 2443, PAGE 454, LMNGSTON COUNlY RECORDS, NORTH 89 DEGREES 56 
MINUTES 58 SECONDS WEST, A DISTANCE OF 235.00 FEET TO A POINT BEING 375.00 FEET WEST OF THE
EAST LINE OF SAID NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF SECTION 14; THENCE 
ALONG A LINE BEING 375.00 FEET WEST OF AND PARAU.EL TO THE EAST LINE OF SAID NORTHWEST 
QUARTER OF THE NORTHWEST QUARTER OF SECTION 14, NORTH 00 DEGREES 02 MINUTES 14 SECONDS
WEST, A DISTANCE OF 315.00 FEET TO A POINTON THE NORTH LINE OF SAID NORTHWEST QUARTER OF 
THE NORTHWEST QUARTER OF SECTION 14 SAME BEING THE SOUTH LINE OF SAID SOUTHWEST 
QUARTER OF THE SOUTHWEST QUARTER OF SECTION 11; THENCE ALONG A LINE BEING 375.00 WEST
AND PARALLEL TO THE EAST LINE OF SAID SOUTHWEST QUARTER OF THE SOUTHWEST QUARTER OF 
SECTION 11, NORTH 00 DEGREES 07 MINUTES 24 SECONDS EAST, A DISTANCE OF 420.56 FEET TO THE
SOUTHERLY LINE OF GRAND RIVER AVENUE (100 FOOT RIGHT OF :��; THENCE ALONG SAID 
SOUTHERLY LINE, NORTH 68 DEGREES 30 MlNUTES 00 SECONDS , A DISTANCE OF 1037.63 FEET TO
A POINT ON THE WEST LINE OF SAID SOl/THWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION
11 SAME BEING THE CENTERLINE OF SAID DORR ROAD; THENCE ALONG SAID WEST LINE OF THE 
SOllTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 11, SOUTH 00 DEGREES 04 MINUTES 
32 SECONDS WEST A DISTANCE OF 800.00 FEET TO THE POINT OF BEGINNING. CONTAINING 2,262,563
+- SQUARE FEET OR 51.941 +- ACRES OF LAND. 

DESIGN TEAM 

OWNER/APPLICANT/DEVELOPER 

GRAND RIVER DORR, LLC 
315550 NORTHWESTERN HIGHWAY 
FARMINGTON HILLS, Ml 48334 
CONTACT: MARK KASSAB 
PHONE:248.865.0066 
EMAIL: MKASSAB@MSHAPIROREALESTATE.COM 

SURVEYOR 

HUBBELL ROTH AND CLARK 
555 HULET DRIVE 
BLOOMFIELD HILLS, MICHIGAN 48303 
CONTACT: MELISSA COATTE, P.E. 
PHONE:248-454-6300 
EMAIL: mcoatta@hrcengr.com 

CIVIL ENGINEER 

PEA GROUP 
7927 NEMCO WAY, STE. 115 
BRIGHTON, Ml 48116 
CONTACT: JONATHAN E. CURRY, PE 
PHONE: 844.813.2949 
EMAIL: JCURRY@PEAGROUP.COM 

LANDSCAPE ARCHITECT/PLANNER 

FELINO A. PASCUAL AND ASSOCIATES 
24333 ORCHARD LAKE ROAD SUITE G 
CONTACT: FELINO A. PASCUAL, RLA, CLARB 
PHONE: 248.557.5588 

PUD FINAL SITE PLAN 

6080 W. GRAND RIVER 

GENOA TOWNSHIP, LIVINGSTON COUNTY, MICHIGAN 

ARCHITECT 

BURMANN ASSOCIATES INC. 
119 W. ST CLAIR 
ROMEO, MICHIGAN 58065-4655 
PHONE: 586.752.5010 , MOBILE: 586.201.1602 
EMAIL: GREATARCHITECTS@CHARTER.NET 

' 
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1 "=500' 

SHEET NO. 

C-1.1
C-1.2
C-1.3
C-1.4
C-2.1
C-2.2
C-2.3
C-3.1
C-3.2
C-4.1
C-4.2
C-5.1
C-5.2
C-5.3
C-5.4
C-5.5
C-6.1
C-6.2
C-6.3

SHEET INDEX 

TITLE 
COVER 
TOPOGRAPHIC SURVEY OVERALL 
TOPOGRAPHIC SURVEY NORTH 
TOPOGRAPHIC SURVEY SOUTH 
TREE LIST 
OVERALL SITE PLAN 
SITE PLAN NORTH 
SITE PLAN SOUTH 
GRADING PLAN NORTH 
GRADING PLAN SOUTH 
UTILITY PLAN NORTH 
UTILITY PLAN SOUTH 
STORM SEWER PROFILES 
STORM SEWER PROFILES 
STORM SEWER PROFILES 
STORM SEWER PROFILES 
STORM SEWER PROFILES 
OVERALL STORMWATER MANAGEMENT PLAN 
POND DESIGN DETAILS 

I NORTH POND DESIGN CALCULATIONS 
·········································f··· 

C-6.4 i SOUTH POND DESIGN CALCULATIONS 
f 

C-6.5 i NORTH STORM SEWER DRAINAGE AREAS 
-----------------------------------------<---------------------------------------------------------------------------------------------------------------------------

C-6.6 i SOUTH STROM SEWER DRAINAGE AREAS 
' ----------------------------------------,-------------------------------

C-6.7 i STORM DESIGN CALCULATIONS 
----------------------------------------.l---------------------------------------------------------------------------------------------------------------------------

C-6.8 i WATER QUALITY UNIT ' 
----------------------------------------(-· 

C-7 .1 i SESC PLAN NORTH 
C-7.2 I SESC PLAN SOUTH 
C-8.1 i VEHICLE TRACKING 
----------------------------------------:---------------------------------------------------------------------------------------------------------------------------

C-9.1 i CONSTRUCTION NOTES 
----------------------------------------.l---------------------------------------------------------------------------------------------------------------------------

C-9.2 i NOTES & DETAILS I ' 

C-9.3 t NOTES & DETAILS II 
C-9.4
MHOG - 1.0
MHOG - 2.0
MHOG - 3.0
LS-1
LS-2
LS-3
LS-4
LS-5

LS-6 

LS-7 
LS-8 
LS-9 

1 
2 
3-A
4-A

NOTES & DETAILS Ill 
MHOG STANDARD DETAILS 
MHOG STANDARD DETAILS 
MHOG STANDARD DETAILS 
OVERALL LANDSCAPE PLAN VIEW 
GENERAL PLANTING DETAIL PLAN 
GENERAL PLANTING DETAIL PLAN 
MATERIAL LIST, PLANT DETAILS & LANDSCAPE NOTE 
ENTRANCE PLANTING DETAIL PLAN 
CLUBHOUSE & BUILDING FOUNDATION 
PLANTING DETAIL PLAN 
DETENTION PLANTING DETAIL PLAN 
ENTRY DETAIL PLAN 
SITE AMENITY PLAN 

ARCHITECTURAL COVER SHEET 
FOUNDATION PLAN 
FIRST FLOOR PLAN 
SECOND FLOOR 
ELEVATIONS 

4-B ELEVATIONS ---------------------------------------- --------------------------------------------------------------------------------------------------------------------------

DESCRIPTION 

PUD FINAL SITE PLAN SUBMITTAL 

REV PER TWP 

PHOTOMETRIC PLAN 

REVISIONS 
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4/1012023 
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OVERAU. PROPERTY DESCRIPTION: 

BEING A PART O F THE SO l/lHWEST QUARTER (SW 1�4l O F SECTION 11, AND A PART O F THE NORTHWEST 
QUARTER (NW 1/4) O F THE NORTHWEST QUARTER NW 1/4) O F SECTION 14, TOWN 2 NORTH, RANGE 5 
EAST, GENbA TOWNSHIP, L.MNGSTON COUN'IY, MICHi , OESCRIBED AS: 

BEGINNING AT THE SO l/lHWEST CORNER O F THE SOUTHWEST QUARTER O F THE SO l/lHWEST QUARTER 

47-11-14-100-002 PROPERTY DESCRIPTION (FROM TWP RECORDS):

SEC. 14 T2N R5E NW I O F NW 1 EXC BEG NE CORN, TH. S 306.5 
FT, TH S 86D W 136 f'r, TH S 89D W 235 FT, TN N TO SEC LIN, 
TH 3 373 TO POB. 

47-11-11-200-014 PROPERTY DESCRIPTION (FROM TWP RECORDS):

TOPOGRAPHIC AND BOUNDARY SURVEY DISCLAIMER: 

TOPOGRAPHIC AND BOUNDARY SURIIEY, INCLUDING PROPERTY LINES. LEGAL 
DESCRIPTION, EXISTING UTILITIES, EXISTING ELEVATIONS, EXISTING PHYSICAL 
FEA 1\JRES AND SlRUCl\JRES WAS PROVIDED BY HRC, INC. THE NORTH WETILAND 
LINES WERE IDENTIFIED BY BARR ENGINEERING AND FIELD LOCAlED BY PEA 
GROUP 

INDIVIDUAL lREES IDENTIFIED AND FIELD LOCAlED BY PEA GROUP .. 

BM NO. 300 
ARROW ON HYDRANT EAST SIDE O F DORR ROAD 
OPPOSITE ENTRANCE TO 2200 DORR ROAD. 
ELEV = 980.69 

BM 301 
ARROW ON HYDRANT EAST SIDE DORR ROAD 100' + /-
NORTH O F STERLING DRIVE. 
ELEV = 990.00 

BM NO. 302 
MAG NAIL NORTHWEST FACE UTILITY POLE 350'+/-

LEGEND: 

-OH-ELEC--'l/v-0------< EX. OH. ELEC, POLE & GUY WIRE
-UG-CATV------[9------ EX. U.G. CABLE TV & PEDESTAL
-UG-Cot.4M-----©-(i)- EX. U.G. COMMUNICATION LINE, PEDESTAL & MANHOLE
-UG-ELEC� EX. U.G. ELEC,MANHOLE, METER & HANDHOLE
- - - - - EX.GAS LINE

© 
III 

""' 
III 

EX. GAS VALVE & GAS LINE MARKER 
EX. TRANSFORMER & IRRIGATION VALVE 

O F SAID SECTION 11 SAIME BEING THE NORTHWEST CORNER O F THE NORTHWEST QUARTER O F THE 
NORTHWEST QUARTER O F SAID SECTION 14: THENCE, ALONG THE WEST LINE O F SAID NORTHWEST 
QUARTER O F THE NORTHWEST QUARTER O F SECTION 14, SAIME BEING THE CENTERLINE O F DORR ROAD 
(66 FOOT RIGHT O F WAYl, SO l/lH 00 DEGREES 15 MINUTES 00 SECONDS EAST, A DISTANCE O F 1340.74 
FEET TO THE SO l/lHWESf CORNER O F SAID NORTHWEST QUARTER O F THE NORTHWEST QUARTER O F 
SECTION 14; THENCE ALONG THE SO l/lH LINE O F SAID NORTHWEST QUARTER O F THE NORTHWEST 
QUARTER O F SECTION 14, NORTH 89 DEGREES 50 MINUTES 12 SECONDS EAST, A DISTANCE O F 1335.60 
FEET TO THE SO l/lHEAST CORNER O F SAID NORTHWEST QUARTER O F THE NORTHWEST QUARTER O F 
SECTION 14; THENCE ALONG THE EAST LINE O F SAID NORTHWEST QUARTER O F THE NORTHWEST 

SEC. 11 T2N R5E ALL O F SW ¼ O F SW ! LYING S O F GRAND RIVER 
ROAD EXC E 375 FT THEREO F. 

PEA GROUP WILL NOT BE HELD RESPONSIBLE FOR THE ACCURACY OF THE 
SURVEY OR FOR DESIGN ERRORS/OMISSIONS RESULTING FROM SURIIEY 
INACCURACIES. EAST O F DORR ROAD 250' + /- NORTH O F STERLING DRIVE. 

ELEV = 987.92 
- - - - - EX. WATER MAIN

tJ <> ® EX.HYDRANT,GATE VALVE&POST INDICATOR VALVE

QUARTER O F SECTION 14, NORTH 00 DEGREES 02 MINUTES 14 SECONDS WEST, A DISTANCE O F 1029.24 
FEET TO THE SO l/lHEAST CORNER O F A PARCEL DESCRIBED IN WARRANTY DEED RECORDED IN UBER 
TT7, PAGE 269, L.MNGSTON COUN'IY RECORDS; THENCE ALONG THE SO l/lHERLY LINE O F SAID PARCEL, 
SO l/lH 86 DEGREES 34 MINUTES 33 SECONDS WEST, A DISTANCE O F 140.24 FEET TO THE SO l/lHWEST 
CORNER O F SAID PARCEL; THENCE ALONG THE SO l/lHERLY LINE O F S PARCEL DESCRIBED IN WARRANTY 
DEED RECORDED IN UBER 2443, PAGE 454, L.MNGSTON COUN'IY RECORDS, NORTH 89 DEGREES 56 
MINUTES 58 SECONDS WEST, A DISTANCE O F 235.00 FEET TO A POINT BEING 375.00 FEET WEST O F THE 
EAST LINE O F SAID NORTHWEST QUARTER O F THE NORTHWEST QUARTER O F SECTION 14; THENCE 
ALONG A LINE BEING 375.00 FEET WEST O F AND PARALLEL TO THE EAST LINE O F SAID NORTHWEST 
QUARTER O F THE NORTHWEST QUARTER O F SECTION 14, NORTH 00 DEGREES 02 MINUTES 14 SECONDS 
WEST, A DISTANCE O F 315.00 FEET TO A POINTON THE NORTH LINE O F SAID NORTHWEST QUARTER O F 
THE NORTHWEST QUARTER O F SECTION 14 SAIME BEING THE SO l/lH LINE O F SAID SO l/lHWEST 
QUARTER O F THE SOl/lHWEST QUARTER O F SECTION 11; THENCE ALONG A LINE BEING 375.00 WEST 
AND PARALLEL TO THE EAST LINE O F SAID SO l/lHWEST QUARTER O F THE SOUTHWEST QUARTER O F 
SECTION 11, NORTH 00 DEGREES 07 MINUTES 24 SECONDS EAST, A DISTANCE O F 420.56 FEET TO THE 
SO l/lHERLY LINE O F GRAND RIVER AVENUE (100 FOOT RIGHT O F WAYl: THENCE ALONG SAID 
SO l/lHERLY LINE, NORTH 68 DEGREES 30 MlNUTES 00 SECONDS WEST, A DISTANCE O F 1037.63 FEET TO 
A POINT ON THE WEST LINE O F SAID SO l/lHWEST QUARTER O F THE SOUTHWEST QUARTER O F SECTION 
11 SAME BEING THE CENTERLINE O F SAID DORR ROAD; THENCE ALONG SAID WEST LINE O F THE 
SOl/lHWEST QUARTER O F THE SO l/lHWEST QUARTER O F SECTION 11, SO l/lH 00 DEGREES 04 MINUTES 
32 SECONDS WEST A DISTANCE O F 800.00 FEET TO THE POINT O F BEGINNING. CONTAINING 2,262,563 
+- SQUARE FEET OR 51.941 +- ACRES O F LAND. 

ZONED: OSO (ONING DISlRICT LINE 

BM 303 
ARROW ON HYDRANT EAST SIDE DORR ROAD 100'+/
SO l/lH O F 1920 DORR ROAD. 
ELEV = 998.44 

BM NO. 304 
ARROW ON HYDRANT EAST SIDE DORR ROAD, 385' + /
SO l/lH O F CENTERLINE O F GRAND RIVER ROAD. 
ELEV = 986.61 

BM NO. 305 
ARROW ON HYDRNAT SO l/lH SIDE GRAND RIVER 100' + /
EAST O F CENTERLINE O F DORR ROAD. 
ELEV = 978.96 

BM 306 
\ ARROW ON HYDRANT NORTH SIDE GRAND RIVER 75' + /-47-11-14-100-013

6236 GRAND RIVER 
ROAD 

' ' : EAST O F HUGHES ROAD 

I 
- - . - . - \. . .. sJttRX�i:��idJci�� . ELEV = 975.81 
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TAG NO. CODE DBH COMMON NAME LATIN NAME COND COMMENTS TAG NO. CODE 

752 RO 10 Red Oak Quercus rubra Good 809 BC 

753 RO 11 Red Oak Quercus rubra Good 810 BC 

754 PN 18 Pin Cherry Prunus pennsylvanica Good 811 BC 

755 RO 13 Red Oak Quercus rubra Good 812 BC 

756 RO 10 Red Oak Quercus rubra Good 813 BC 

757 RO 10 Red Oak Quercus rubra Good x1 814 BC 

758 RO 9 Red Oak Quercus rubra Good 815 BC 

759 RO 11 Red Oak Quercus rubra Good 816 PN 

760 RO 8 Red Oak Quercus rubra Good x1 817 PN 

761 RO 10 Red Oak Quercus rubra Good 818 BC 

762 BX 21 Box elder Acer negundo Fair x1 819 BX 

763 AP 10 Domestic Apple Malus sylvestris Fair x1 820 BC 

764 BC 10 Wild Black Cherry Prunus serotina Poor 821 BC 

765 BG 10 Bigtooth Aspen Populus grandidentata Good 822 PN 

766 E 10 American Elm Ulmus americana Good 823 BX 

767 AP 9 Domestic Apple Malus sylvestris Fair 824 BX 

768 BC 10 Wild Black Cherry Prunus serotina Fair 825 BX 

769 MW 12 White Mulberry Marus alba Fair 826 BX 

770 BC 13 Wild Black Cherry Prunus serotina Fair 827 SM 

771 BC 13 Wild Black Cherry Prunus serotina Fair 828 BC 

772 BC 9 Wild Black Cherry Prunus serotina Fair 829 BC 

773 BC 15 Wild Black Cherry Prunus serotina Fair 830 BC 

774 AP 12 Domestic Apple Malus syh,estris Fair 831 BC 

775 AP 8 Domestic Apple Malus sylvestris Fair 832 BC 

776 AP 8 Domestic Apple Malus sylvestris Fair x1 833 BC 

777 AP 8 Domestic Apple Malus sylvestris Fair 834 BC 

778 RO 9 Red Oak Quercus rubra Good 835 BX 

779 AP 10 Domestic Apple Malus sylvestris Fair 836 BX 

780 AP 12 Domestic Apple Malus syh,estris Fair 837 PN 

781 RO 12 Red Oak Quercus rubra Good 838 BC 

782 AP 11 Domestic Apple Malus sylvestris Fair 839 RO 

783 AP 10 Domestic Apple Malus sylvestris Fair 840 YB 

784 AP 8 Domestic Apple Malus sylvestris Fair x1 841 BX 

785 BG 8 Bigtooth Aspen Populus grandidentata Fair 842 BC 

786 BG 10 Bigtooth Aspen Populus grandidentata Very Poor 843 BX 

787 BG 9 Bigtooth Aspen Populus grandidentata Fair 844 BC 

788 BG 10 Bigtooth Aspen Populus grandidentata Fair 845 BX 

789 BG 10 Bigtooth Aspen Populus grandidentata Very Poor 846 BC 

790 AP 8 Domestic Apple Malus sylvestris Fair 847 BC 

791 AP 8 Domestic Apple Malus sylvestris Fair x5 848 BX 

792 BG 9 Bigtooth Aspen Populus grandidentata Good 849 BX 

793 RO 12 Red Oak Quercus rubra Fair 850 BX 

794 SWO 14 Swamp White Oak Quercus bicolor Fair 851 BO 

795 SWO 14 Swamp White Oak Quercus bicolor Fair 852 BX 

796 swo 16 Swamp White Oak Quercus bicolor Fair 853 BX 

797 BX 11 Box elder Acer negundo Poor x1 854 BC 

798 AP 18 Domestic Apple Malus sylvestris Fair x5 855 RO 

799 BG 11 Bigtooth Aspen Populus grandidentata Dead 856 BC 

800 BC 9 Wild Black Cherry Prunus serotina Fair 857 RO 

801 BC 16 Wild Black Cherry Prunus serotina Poor 858 BC 

802 BC 14 Wild Black Cherry Prunus serotina Fair 859 BC 

803 BC 16 Wild Black Cherry Prunus serotina Fair x1 860 RO 

804 GA 8 Green Ash Fraxinus pennsylvanica Poor x1 861 AP 

805 BC 18 Wild Black Cherry Prunus serotina Fair 862 AP 

806 BC 9 Wild Black Cherry Prunus serotina Fair 863 WO 

807 BC 9 Wild Black Cherry Prunus serotina Fair 864 BC 

808 BC 14 Wild Black Cherry Prunus serotina Poor x1 

s 

DBH COMMON NAME LATIN NAME COND 

13 Wild Black Cherry Prunus serotina Fair 

11 Wild Black Cherry Prunus serotina Poor 

12 Wild Black Cherry Prunus serotina Fair 

16 Wild Black Cherry Prunus serotina Fair 

13 Wild Black Cherry Prunus serotina Fair 

8 Wild Black Cherry Prunus serotina Poor 

9 Wild Black Cherry Prunus serotina Fair 

11 Pin Cherry Prunus pennsylvanica Fair 

12 Pin Cherry Prunus pennsylvanica Fair 

9 Wild Black Cherry Prunus serotina Fair 

12 Box elder Acer negundo Fair 

13 Wild Black Cherry Prunus serotina Fair 

11 Wild Black Cherry Prunus serotina Fair 

14 Pin Cherry Prunus pennsylvanica Good 

17 Box elder Acer negundo Fair 

8 Box elder Acer negundo Fair 

10 Box elder Acer negundo Fair 

8 Box elder Acer negundo Fair 

21 Sil;er Maple Acer saccharinum Good 

10 Wild Black Cherry Prunus serotina Poor 

11 Wild Black Cherry Prunus serotina Very Poor 

8 Wild Black Cherry Prunus serotina Poor 

9 Wild Black Cherry Prunus serotina Fair 

8 Wild Black Cherry Prunus serotina Poor 

12 Wild Black Cherry Prunus serotina Fair 

9 Wild Black Cherry Prunus serotina Poor 

8 Box elder Acer negundo Very Poor 

10 Box elder Acer negundo Fair 

11 Pin Cherry Prunus pennsylvanica Fair 

12 Wild Black Cherry Prunus serotina Fair 

18 Red Oak Quercus rubra Fair 

13 Yellow Birch Betula alleghaniensis Fair 

8 Box elder Acer negundo Poor 

8 Wild Black Cherry Prunus serotina Fair 

8 Box elder Acer negundo Very Poor 

16 Wild Black Cherry Prunus serotina Fair 

8 Box elder Acer negundo Poor 

27 Wild Black Cherry Prunus serotina Fair 

14 Wild Black Cherry Prunus serotina Fair 

9 Box elder Acer negundo Fair 

9 Box elder Acer negundo Very Poor 

8 Box elder Acer negundo Fair 

16 Black Oak Quercus \oelutina Good 

9 Box elder Acer negundo Poor 

9 Box elder Acer negundo Fair 

11 Wild Black Cherry Prunus serotina Fair 

13 Red Oak Quercus rubra Fair 

13 Wild Black Cherry Prunus serotina Fair 

11 Red Oak Quercus rubra Fair 

8 Wild Black Cherry Prunus serotina Fair 

8 Wild Black Cherry Prunus serotina Fair 

17 Red Oak Quercus rubra Good 

17 Domestic Apple Malus sylvestris Poor 

25 Domestic Apple Malus sylvestris Poor 

38 White Oak Quercus alba Very Poor 

13 Wild Black Cherry Prunus serotina Fair 
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CAUTION II 
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND 

UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY 

APPROXIMATE. NO GUARANTEE IS EITHE!s EXPRESSED OR 

IMPLIED AS TO THE COl1!PLETENESS OR ACCURACY THEREOF 

THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR 

DETERMINING THE EX/I.CT UTILITY LOCATIONS AND ELEVATIONS 

PRIOR TO Tl7E START OF CONSTRUCTION 
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SITE DATA TABLE: 

SllE AREA 

DENSllY 

ORDINANCE 
20.0 ACRES MIN. 

8 UNITS/ACRE 

PROPOSED 
51.94 ACRES GROSS (Wetland 17.29 ac, ROW 1.62 ac) 
33.03 ACRES NET 

6.18 UNITS/ACRE (NET) 

ZONING: EXISTING: 

PROPOSED: 

NSD AND MDR YtllH TOWN CENlER OVERLAY 

HDR, RPUD 

USE: EXISTING: VACANT 

PROPOSED: 204 MULTI-FAMILY DE.LING UNITS, CLUBHOUSE AND POOL 

BUILDING INEPBMADON· 
MAXIMUM ALLOWABLE BUILDING HEIGHT • 40 FEET (3 STORIES} 
PROPOSED BUILDING HEIGHT • 27 FEET (2 STORIES) 

BUILDING FOOTPRINT AREA = 5,898 - 11,981 SQ.FT. 
CLUBHOUSE - 6,658 SQ, FT. 
TOTAL BUILDING FOOTPRINT AREA • 203,492 SQ.FT. 

Wfil 
A 

U\ONG AREA 
1,471 SFT 
1,629 SFT 
1,585 SFT 

LOT COVERAGE 
PERCENT IMPERVIOUS 

SETBACK REQUIREMENTS· 
FRONT: 

INTERIOR 
EXlERIOR 

SIDE: 
REAR: 

DENSITY CAI CULAJJON 

BEDROOMS 
2 

REQUIRED 
35" MAX 
50" MAX 

REQUIRED 

20' 
35' 
15' 
30' 

2 

ALLOWED 
8 UNITS/AC 

PROPOSED OVERALL ACREAGE 
3.92 UNITS/AC 

NUMBER OE UNITS 
68 
68 
68 

PROPOSED (BASED ON NET ACREs) 
14.3" 
45.4" 

PROf05EP 

20' 
75.4' MIN (Grand River), 77.9' (Dorr) 
30.0' MIN 
763

1 

PROPOSED USEABLE ACREAGE 
6.18 UNITS/AC 

PARKING CAI CUI AIJONS· 
TOTAL REQUIRED PARKING REQUIRED 2 SPACES PER 2 BEDROOM OR MORE UNIT • 408 SPACES 

TOTAL PROPOSED PARKING SPACES • 703 
SPACES (408 GARAGE + 204 IN DRIVEWAYS + 91 ADDITIONAL SPACES INCLUDING 1 H/C SPACE) 

PPFN SPACE· 
MINIMUM OPEN SPACE REQUIRED = 25" 
PROVIDED OPEN SPACE =2296 AC, = 45.7" (33.03 - 12.57 (lmperAous) - 1.80 (ponds) + 4.32 (25" Wetland))

SETBACK LINE. 
ULTIMATE R-0-W 
EXISTING R-0-W 

BLDG 2 

APPROVED ORDINANCE MODIFICATIONS: 

ZONING 

3.05.02 (e)/ 15.05.03 MODIFICATION OF 'THE HORIZONTAL MINIMUM CURVE RADIUS FROM 
150' TO 100', AND CURB RADII FROM ROAD TO GARAGE AND 
PARKING DRIVEWAYS LESS 'THAN 30' RADIUS. 

10.03.01 (C) 'THE OPEN SPACE ALONG 'THE EXlERIOR PUBLIC ROADS SHALL GENERALLY 
HAVE A DEPlH OF AT LEAST ONE HUNDRED (100) FEET EllHER 
LANDSCAPED OR PRESERVED IN A NATURAL WOODED CONDITION. 

12.01.03 REDUCTION IN 'THE PERCENTAGE OR BRICK REQUIRED ON BUILDING WALLS 
EXPOSED TO PUBLIC AND AN INCREASE IN PERCENTAGE OF VINYL OR 
FIBER CEMENT SIDING AND WOOD SIDING. 

13.02.04 d. REQUEST FOR GRADING UPTO 10' FROM REGULAlED WETLAND. 

14.02.06 REQUEST TO EXCEED PARKING SPACE REQUIREMENT MORE 'THAN 20" 

14.06.09 

14.06.10 

ZONED: 050 

PARKING LOTS AND RELATED MANEUVERING AISLES SHALL MEET MINIMUM 
SETBACKS FROM ADJACENT STREET R-0-W AS SHOWN IN 'THE SCHEDULE 
OF REGULATIONS AND HAVE PARKING LOT LANDSCAPING 

PARKING LOTS SHALL HAVE MINIMUM REAR AND SIDE YARD SETBACKS 
INCLUDING BERMING AND LANDSCAPING. 

�
ONING DISTRICT LINE 

I 

I 
I 

_l 
ZONED: 050 

-- _L

ZONED: NSD TOWN CENlER 
USE: VACANT 

ZONED: NSO TOWN CENTER 

RETAINING WALL. 

ZONED: NSD TOWN CENlER 
USE: VACANT ---

ZONED: NSD TOWN CENl[R 
USE: COMMERCIAL ) 

I 

\ 

NOTE:: 

1. PROPERlY YtlLL BE DEVELOPED OWNED AND OPERAlED BY A SINGLE OWNERSHIP
ENTilY.

2. TRASH COLLECTION YtlLL BE PROVIDED VIA INDIVIDUAL TRASH CARTS FOR EACH UNll
YtllH CURB SIDE TRASH COLLECTION.

WETLANDS, 

RETAINING WALL. 
RETAINING WALL. 

I 
LIMITS OF DISTURBANCE, TYP. 

ZONED HDR/RPUD 

WALL. 
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LEGEND: 
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STD HEAVY R O W  

DUTY DUTY ONLY 

l .................. j ................... ·.,· / ··] _:::::::::f:<-:-:-:-:-:-:-:-_/ _./ _ ASPHALT PAVEMENT
STD HEAVY DEEP 
DUTY DUTY STRENGTH 

GRAVEL 

WETLAND 

CONCRETE CURB AND GUTTER 
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SETBACK LINE 
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LIGHTPOLE 
FENCE 
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EX. R-0-W 

PROPOSED 
INRL lRA TION/DETENTIONBASIN 

PROPOSED RETAINING WALL

·········N· .. . 

:•.;.,'i·•··········· '.'! ............... <>••··. •?'•····· ···..... .............. ..... ..... ... . . . . . . .... . 

BUILDING 
2 

BUILDING 
3 

....... , ...
�- ••eo PROPOSED 5' WIDESIDEWALK. 
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-'""1 7" NON-REINFORCED CONCRETE PA�ENT WITH INTEGRAL MOUNTABLE CURB.SEE DETAIL SHEET C-9.2
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ACESAND SYMBOLS TO BE MARKED USING 4" BLUE SlRIPING, TYP.
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BUILDING 
13 

PROPOSED CURB IN COUNTY RIGHT OF WAY SHALL BE MOOTINTEGRAL CURB AND GUTTERDETAIL C. 

TWO (2) PROPOSED ELECTRIC CHARGING STATIONS, TYP. 

.;_,;; .••.. > .. =,r·. . . . . .. . 

I 

GENERAL NO'JES:

THESE NOTES APPLY TO ALL CONSlRUCTION ACTIVITIES ON THIS PROJECT. 1. ALL DIMENSIONS SHOWN ARE TO BACK OF CURB, FACE OF SIDEWALK, OUTSIDEFACE OF BUILDING, PROPERTY LINE, CENTER OF MANHOLE/CATCH BASIN ORCENTERLINE OF PIPE UNLESS OTHERWISE NOTED. 
2. 'NO PARl<ING-RRE LANE' SIGNS SHALL BE POSTED ALONG ALL RRE LANES AT50'-100' FOOT INTERVALS OR AS DIRECTED BY THE RRE OFFICIAL. 3. SIGNS ARE TO BE PLACED TO A VOIO UTILITIES. IN GENERAL SIGN POST ARE TOBE A MINIMUM OF 3' FROM THE CURB. REFER TO UTILITY SHEET.
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FUTURE CROSS ACCESS.

PROPOSED CURB IN THE PARKING AREA SHALL BESTANDARD CONCRETE CURB, SEE DETAIL SHEETC-9.2, TYP.
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'BARRIER FREE PARKING' SIGN CTI 

'VAN ACCESSIBLE' SIGN @] 
� 
NORTH 

'SIDEWALK ENDS' SIGN [fil 
ELEClRIC VEHICLE SIGN [§] 
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0 25 50 100 
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REFER TO DETAIL SHEET FOR SIGN DETAILS SCALE: 1" = 50' 

SIDEWALK RAMP LEGEND:

SIDEWALK RAMP 'TYPE R' @ 
CURB DROP ONLY @ 
REFER TO LATEST MOOT R-28 STANDARDRAMP AND DETECTABLE WARNING DETAILS
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GENERAL NOTES: 
7HESE NOTES APPLY TO ALL CONS1RUCTION ACTIVITIES ON 7HIS PROJECT, 1. ALL DIMENSIONS SHOWN ARE TO BACK OF CURB, FACE OF SIDEWALK, OUTSIDEFACE OF BUILDING, PROPERTY LINE, CENTER OF MANHOLE/CATCH BASIN ORCENTERLINE OF PIPE UNLESS 07HERI\ISE NOTED. 
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ABBREVIA T/ONS

TIC= TOP OF CURB
TIP= TOP OF PAVEMENT
TIS= TOP OF SIDEWALK
T/W = TOP OF WALL

G = GUTTER GRADE
F.G. = FINISH GRADE
RIM= RIM ELEVATION
B/W = BOTTOM OF WALL

SYMBOI.S: GRADING

PROPOSED SPOT ELEVATION: TYPICALLY TOP OF PAI/EMENT IN PAI/EDAREAS, GUTTER GRADE IN CURB LINES.

PROPOSED CONTOUR LINE -922-
� 

ABBRE'AA TIONS: 
T/C = TOP OF CURBG = GUTTER GRADET/P • TOP OF PAI/EMENTT /S = TOP OF SIDEWALKT /W = TOP OF WALL
8/W • BOTTOM OF WALLF.G. a FINISH GRADE RIM • RIM ELEVATION

RETAINING WALL NOTE:TOP OF WALL (T/W) ANO BOTTOM OF WALL (B/W)GRADES ARE THE FINISH GRADE AT THE TOP AND BOTTOM OF THE RETAINING WALL, NOT ACTUAL TOPAND BOTTOM OF THE WALL STRUCTURE.
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NOTE:: 

1. ALL STORM DRAINS 15" IN DIAMETER AND LARGER SHALL HAI/E ANIMAL GUARDS
INSTALLED TO PREVENT ENTRANCE TO THE SYSTEM.
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_Jo.� : �_1:: 1 • , \=:£- -s ' J
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:)� '' - - > i � :-- ,J1tf �f;:1�� RCP •
\ L BUILDING 

GENERAL UllUlY NOTES: 

1. ALL WORKMANSHIP AND MATERIALS SHALL BE IN ACCORDANCE l'f1TH THE STANDARDS AND SPECIFICATIONS OF MHOG AND GENOA
TOWNSHIP.

2. ALL TRENCHES UNDER OR l'f1THIN THREE (3) FEET OR THE FORlY-Fll/E (45) DEGREE ZONE OF INFLUENCE LINE OF EXISTING
AND/OR PROPOSED PAVEMENT, BUILDING PAD OR DRII/E APPROACH SHALL BE BACKFILLED l'f1TH MDOT CUI SAND COMPACTED TO
AT LEAST NINElY-Fll/E (95) PERCENT OF MAXIMUM UNIT WEIGHT (ASlM D-1557). ALL OTHER TRENCHES TO BE COMPACTED TO
90ll: OR BETTER.

3. \\tiERE EXISTING MANHOLES OR SEWER PIPE ARE TO BE TAPPED, DRILL HOLES 4" CENTER TO CENTER, AROUND PERIPHERY OF
OPENING TO CREA TE A PLANE OF WEAKNESS JOINT BEFORE BREAKING SECTION OUT.

4. THE LOCATIONS AND DIMENSIONS SHOWN ON THE PLANS FOR EXISTING UTILITIES ARE IN ACCORDANCE l'f1TH AVAILABLE
INFORMATION l'f1THOUT UNCOVERING AND MEASURING. THE DESIGN ENGINEER DOES NOT GUARANTEE THE ACCURACY OF THIS
INFORMATION OR THAT ALL EXISTING UNDERGROUND FACILITIES ARE SHOWN. CONTRACTOR SHALL FJELD 1/ERIFY UTILITIES.

5. THE CONTRACTOR SHALL COORDINATE TO ENSURE ALL REQUIRED PIPES. CONDUITS, CABLES AND SLEEVES ARE PROPERLY
PLACED FOR THE INSTALLATION OF GAS, ELECTRIC, PHONE, CABLE. IRRIGATION, ETC. IN SUCH A MANNER THAT WILL FACILITATE
THEIR PROPER INSTALLATION PRIOR TO THE PLACEMENT OF THE PROPOSED PAVEMENT AND LANDSCAPING.

6. CONTRACTOR SHALL INSPECT ALL EXISTING PUBLIC STORM SEWER, SANITARY SEl'flER AND WATER MAIN STRUCTURES l'f1THIN THE 
LIMITS OF CONSTRUCTION AND l'f1TH THE GOVERNING AGENCY INSPECTOR PRIOR TO ESTABLISHING FINAL GRADE. NOTIFY THE 
ENGINEER, OWNER/DEi/ELOPER, AND GOVERNING AGENCY IF STRUCTURE IS DEEMED TO BE STRUCTURALLY UNSOUND AND/OR IN 
NEED OF REPAIR.

STORM SEWER NOTES: 

1. ALL STORM SEWER 12" DIAMETER OR LARGER SHALL BE REINFORCED CONCRETE PIPE (RCP C-76) CLASS IV l'f1TH MODIFIED
TONGUE AND GROOVE JOINT l'f1TH RUBBER GASKETS UNLESS SPECIFIED OTHERWISE (ASlM C-443).

2. ALL STORM SEWER LEADS SHALL BE CONSTRUCTED AT 1.00ll: MINIMUM SLOPE.

3. ALL STORM SEWER 10" OR LESS AND/OR LEADS SHALL BE PVC SCHEDULE 40.

WATER MAIN NOTES: 

1. ALL WATER MAIN SHALL BE INSTALLED l'f1TH A MINIMUM COVER OF 5.5' BELOW FINISH GRADE. \\tiEN WATER MAINS MUST DIP TO
PASS UNDER A STORM SEWER OR SANITARY SEWER, THE SECTIONS \\tilCH ARE DEEPER THAN NORMAL SHALL BE KEPT TO A
MINIMUM LENGTH BY THE USE OF VERTICAL lWENlY TWO AND A HALF (22.5") DEGREE BENDS, PROPERLY ANCHORED.

2. ALL TEES, BENDS, CONNECTIONS, ETC. ARE CONSIDERED INCDENTAL TO THE JOB.

UTILITY LEGEND: 

-:x.:--:.:.�_-:·v ----�:} --- EX. U.G. CABLE TV & PEDESTAL

-'V{r:..:·.·,-;.,:�:-----;::Z�<:;}- EX. U.G. COMMUNICATION LINE, PEDESTAL & MANHOLE 
-:x:--::�_;:,::-.-;;-:::n-/>-- EX. U.G. ELEC,MANHOLE, METER & HANDHOLE 

---- EX. GAS LINE 

EX. GAS VALVE & GAS LINE MARKER 
EX. TRANSFORMER & IRRIGATION VALVE

-- EX. WATER MAIN 

EX. HYDRANT. GATE VALVE & POST INDICATOR VALVE

EX. WATER VALVE BOX &SHUTOFF 
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PRIOR TO Tl7E START OF CONSTRUCTION 
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48" CMP STANDPIPE WITI-l BAR GATE 
Rll.t ELEV. • 973.00 

(SEE BAR GRATE DETAIL 1HIS SHEET) 

FREEIIOAAD 
_ELEV, �974.00 

TrF OF DVERRDW SPIU.WAY 

EMERGENCY O\IERFLOW SPILLWAY 
ELEV.• 973.50 
SEE PLAN \IIEW FOR LOCATION AND 
DETAIL lHIS SHEET. 

NORTH 
1.0' FREEBOARD ELEV.•973.SO __________ _ 

V-100DET OUllET 
(11)-1.75" DIA. 100-YEAR 

ocs RIM O\DFl.OW ORIFICES EQUALLY SPACED, 
EL.EV. • 97J.OO I.E. 970.32
----------------

PROVIDE OVERFLOW NOTCH IN EAR1HEN BERM
EL.Ev- 973.50 

LENGlH OF SPILLWAY• 25' 
EXTEND STONE 5' PAST 

O\IERFLOW SPILLWAY NOTCH. 

TOP OF E.AR1HEN BERM/ 
FREEBOARD ELEV 

ELEV= 974.00 
5' 25' 5' 

EXTEND STONE 5' PAST O\IERFLOW 
SPILLWAY NOTCH. 

TOP OF EAR1HEN BERM/ 
FREEBOARD ELEV 

'f5 WELDED STEEL BARS 
at 3" C-C BOTH WAYS 

100- VEAR DE'IENT10N WA1ER LEYEL ELEV= 974.00 1/2" BOLT W/NUT 
ELEV.• 971.21 . "17 _________ 

DET A LS 
4.00' DETENTION 

STORAGE 
EX1ENDED DE'IEN'llat WA1ER LEVEL 
ELEV. - 970.J2 _v _______ _ 

V-E□ OUTLET
(4)-1.50" DIA. EXTENDED DET. ORIFICES 

EQUALLY SPACED, I.E. 969.00 
BOTT0M OF DETENTION ST0RACE 

24" RCP O 1.00,C 

24" IE 969.00 

TO GRAND RI\IER AVE. 
STORM SEWER SYSTEM 

SEE STORM SEWER 
PROf"ILES FOR DETAILS 

EMBED 3-611 GROUTED ANGULAR 
GROUTED MINIMUM 1' INTO 

EA.RlHEN BERW. EXTEND STONE FROM TOP OF DETENTION 
STORAGE (EI...EV= 973.00) AND OVER 1HE 
BACKSIDE Of 1HE BERM TO 1HE PROPOSED 
SIDEWALK. 

PROVIDE OPENING TO 
ALLOW ACCESS TO 1HE 
BOLT HEAD, TYP. 1/2" THICK STEEL RING 

2.00' INFILTRATION 
STORAGE 

ELEV.• -�'l._ _______ 

B0TTCII OF POND 
TOP OF' NFIL1RATION 
ELEV. • 987,00 

2.0' SUMP 

6 THICK CONCRETE 
BASE GROUTED INTO 

STANDPIPE 

NOTES: 

BACKFILL OUlLET CONTROL STRUClURE WITH 311 WASHED STONE 
AND THEN CHOKE WITH 6A STONE. LIMESTONE AND CRUSHED 
CONCRETE SHALL NOT BE USED FOR BACKFlLL AROUND lHE 
STANDPIPE RISER. 

HOLES IN STANDPIPE MUST NOT BECOME CLOGGED v.1TH 
SEDIMENT DURING CONSTRUCTION. CONTRACTOR SHALL INSPECT 
AND CLEAN AS NECESSARY. 

CON1RACTOR SHALL REPLACE STONE FILTER AROUND 
STANDPIPE AFTER FINAL LANDSCAPING AND PAVING. 

NORTH INFILTRATION /DETENTION BASIN 
I 

OUTLET CONTROL STRUCTURE DETAIL 
NOT TO SCALE 

PROVIDE OVERFLOW NOTCH IN EARTHEN BERM
ELEV- 979.50 

LENGTH OF SPILLWAY• 30' 
EXTEND STONE 5' PAST 

OVERFLOW SPILLWAY NOTCH. 

CONTEa-1 NON-WOVEN GEOTEXTILE 
LINER C-BONW OR APPRO\IED 

EQUAL UNDER STONE RIPRAP. TYP. 
NOJES• 
1. BAR GRAlE TO BE BOLlED TO
STANDPIPE AS SHDY<N.

2. TO BE USED FOR 60" INNER
DIAMElER PIPE AND SMALLER.

NORTH INFILTRATION /DETENTION BASIN

OVERFLOW SPILLWAY CROSS-SECTION 

BAR GRATE FOR OUTLET CONTROL STRUCTURE 

EXTEND STONE 5' PAST OVERFLOW 
SPILLWAY NOTCH. 

NOT TO SCALE 

PROVIDE OVERA.OW NOTCH IN EARTHEN BERM
ELEV- 9B1.50 

LENGTH OF SPILLWAY• 30' 
EXTEND STONE 5' PAST 

NOT TO SCALE 

SOUTH 1/2" BOLT W/NUT 

#5 WELDED STEEL BARS 
at 3" C-C BOTH WAYS 

TOP Of EARTHEN BERM
ELEV- 980.00 5' 3D' 5' 

TOP OF EARTHEN BERM 
ELEV- 980.00 

OVERFLOW SPILLWAY NOTCH. 

TOP OF EARTHEN BERM/ 
FREEBOARD ELEY 

ELEV- 982.00 
5' 3D' 5' 

EXTEND STONE 5' PAST OVERFLOW 
SPILLWAY NOTCH. 

TOP Of EARTHEN BERM/ 
FREEBOARO ELEV 
ELEV- 982.00 

DET A LS 
PROVIDE OPENING TO 
ALLOW ACCESS TO THE 
BOLT HEAD, TYP. 1/2• THICK STEEL RING 

1.0' FREEBOARD 

5.50' DElENTlON 
STORAGE 

3.0' 
SUMP 

NQJES; 
1. BAR GRAlE TO BE BOLlED TO
STANDPIPE AS SHOY<N.

2. TO BE USED FOR 60" INNER
DIAMElER PIPE AND SMALLER.

BAR GRATE FOR OUTLET CONTROL STRUCTURE 
NOT TO SCALE 

FREEIIOAAD 

-EL.EV. -=-982.1!! 

_,,-----....,48" CMP STANDPIPE WITH BAR GATE ,. 
RIM ELEY. • 981.00 " 

EMERGENCY OVERFLOW SPILLWAY 
ELEV.• 981.50 
SEE PLAN VIEW FOR LOCATION AND 
DETAIL THIS SHEET. 

TOP OF O'vERFI...OW SPl..1.WAY (SEE BAR GRATE DETAIL THIS SHEET) / 
EL.EV.•981.SO ___________ _ 

100- YEAR DETENTION WAlER LE't'EL. 
ELEV.• 181.0D _'iZ... _________ _ 

V-1 OODET OUTLET 
(8)-1.50" DIA. 100-YEAR ORIFICES 

EOUALL Y SPACED, I.E. 979.83 

EXTENDED DE1EN1ION WAlER LE\'EL 
ELEV.•979.83 .JI _______ _

V-ED OUTLET 
(9)-1.00" DIA. EXTENDED DET. ORIFICES 

EQUALLY SPACED, I.E. 975.50 

BOTTOM OF DETENTION STORAGE 
ELEV.• 075.�V ·-------

3611 IE 975.50 

2.0 1 SUMP 

s• THICK CONCRETE 
BASE GROUTED INTO 

STANDPIPE 

,. 

50- 36" RCP O 0.50X 
lO DULET 

ES 49 IE= 975.25 
SEE STORM SEWER -

PROFILES FOR DETAILS 

NOTES! 

BACKFILL CUTI.ET CONTROL STRUCnJRE WITH 3" WASHED STONE 
AND THEN CHOKE WllH 6A STONE. LIMESTONE AND CRUSHED 
CONCRETE SHALL NOT BE USED FOR BACKFILL AROUND THE 
STANDPIPE RISER. 

SOUTH DETENTION BASIN OUTLET 
CONTROL STRUCTURE DETAIL 

HOLES IN STANDPIPE MUST NOT BECOME CLOGGED WllH 
SEDIMENT DURING CONSTRUCTION. CONTRACTOR: SHALL INSPECT 
AND CLEAN AS NECESSARY. 

CONTRACTOR SHALL REPLACE STONE FILTER ARCNJND 
STANDPIPE AFTER FINAL LANDSCAPING AND PAVING. 

PROVIDE RIP RAP AT THE END SECTION PER PLAN DETAILS. 
NOT TO SCALE 

EMBED 3-611 GROUTED ANGULAR 
GROUTED MINIMUM 1' INTO 

EARTHEN BERM. 

CONTECH NON-WOVEN GEOTEXTILE 
LINER C-80NW OR APPROVED 

EQUAL UNDER STONE RIPRAP, T'r'P. 

EXTEND STONE FROM TOP OF SEDIMENT FORBAY 
STORAGE (ELEV= 979.00) AND OVER THE 
BACKSIDE OF THE BERM TO THE BOTTOM OF 
DETENTION STORAGE (ELEV 975.50). 

EMBED 3-6" GROUTED ANGULAR 
GROUTED MINIMUM 1' INTO 

EARTHEN BERM. 

CONTECH NON-WOVEN GEOTEXTILE 
LINER C-BONW OR APPROVED 

EQUAL UNDER STONE RIPRAP, TYP. 

EXTEND STONE FROM TOP OF DETENTION 
STORAGE (ELEV• 981.00) AND O\IER THE 
BACKSIDE OF' THE BERM TO THE BOTTOM OF 
SLOPE (ELEV 976.00). 

SOUTH SEDIMENT FOREBA Y 
OVERFLOW SPILLWAY CROSS-SECTION 

SOUTH DETENTION BASIN 
OVERFLOW SPILLWAY CROSS-SECTION 

3.4' 
SEDIMENT FOREBAY 

SIDRAGE 

3.1' 
SUMP 

NOT TO SCALE 

FREE110AAD FREEIIOAAD 
EL£Y.-�oo ---------------------------------------------------------EL£Y.��� 

TOP OF DET OVERFLOW SPILLWAY 
El.EV.• 981.50 

TOP OF DET OVERFL0W SPl..1.WAY 
ELEV.• i81.SO 

TOP OF DE1ENlDI TOP OF DE1ENlDI 
El.EV.• 91!11.00 _______ :fiL ______________________________________ '2.,_ _______ El.EV.• 981.00 

O\IERFLOW SPILLWAY TO DETENTION BASIN 
ELEY.• 979.50 

TDP OF' BERM BETYIEEN FOREBAY AND BASIN SEE PLAN 'v'IEW FOR LOCATION AND TOP OF BERM BE1WEEN FCREBAY AND BASlt 
ELEV. • IIB0.00 

-r--
DETAIL THIS SHEET. ELEV. • 980.00 -------------------------------

48" CMP STANDPIPE WITH BAR GATE "/ 

-

TOP OF' O\IERFLOW SPI.LWAY 
TO DETENTION BASIN 

RIM ELEV. • 979.00 " 
(SEE BAR GRATE DETAIL 1HIS SHEET) ,

, 

El.EV.• 1179..SO ----------------------- ,. 

SEDIMENT FOREBAY STDRMJE YOWME 

�-�oo _______ �---

V-F OUTLET 
(9)-1.75 11 DIA. ORIFICES 

EQUALLY SPACED, 
I.E. 975.60

BOTroM OF SED. FOREBAY STORAGE 
El.EV. - 976.00 ------ ,Sl -

36" IE 975.60 

2.01 SUMP 

611 THICI< CONCRETE 
BASE GROUTED INTO 

STANDPIPE 

' 

30'- 36" RCP O 0.33,r; 

TOP OF O\aFLOW SPILLWAY 
TO DE1ENTION BASIN 

---------------------- El.EV.• 1179.�

2411 IE 975.50 

NOTES: 

NOT TO SCALE 

1.0" FREEBOARD 

5.50' DETENTION 
STORAGE 

3.0
1 

SUMP 

SOUTH SEDIMENT FOR EBAY OUTLET 
CONTROL STRUCTURE DETAIL 

BACKFILL CNJTLET CONTROL S1RUCnJRE WITH 3" WASHED STONE 
AND THEN CHOKE WITH 6A STONE. LIMESTONE AND CRUSHED 
CONCRETE SHALL NOT BE USED FOR BACKFILL ARCNJND THE 
STANDPIPE RISER. 

NOT TO SCALE 

HOLES IN STANDPIPE MUST NOT BECOME CLOGGED 'MTH 
SEDIMENT DURING CONSTRUCTION. CON1RACTOR SHALL INSPECT 
AND CLEAN AS NECESSARY. 

CON1RACTOR SHALL REPLACE STONE FILTER AROUND 
STANDPIPE AFTER ANAL LANDSCAPING AND PAVING. 

PROVIDE RIP RAP AT THE END SECTION PER PLAN DETAILS. 

NOT FOR CONSTRUCTION 

p 
GROUP 

t: 844.813.2949 
www.peagroup.com 

I 
I 

Know what's below. 
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THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND 

UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY 

APPROXIMATE. NO GUARANTEE IS EITHE!s EXPRESSED OR 

IMPLIED AS TO THE COl1!PLETENESS OR ACCURACY THEREOF 

THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR 

DETERMINING THE EX/I.CT UTILITY LOCATIONS AND ELEVATIONS 
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Statistics

Description Symbol Avg Max Min Max/Min Avg/Min Avg/Max

Grade 0.7 fc 3.4 fc 0.0 fc N/A N/A 0.2:1

Parking Lot Typical 1.2 fc 2.8 fc 0.3 fc 9.3:1 4.0:1 0.4:1

General Note

1.  SEE SCHEDULE FOR LUMINAIRE MOUNTING HEIGHT.
2.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 0' - 0"
3.  LIGHTING ALTERNATES REQUIRE NEW PHOTOMETRIC CALCULATION AND RESUBMISSION TO CITY FOR APPROVAL.

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING / FUTURE FIELD CONDITIONS.  THIS LIGHTING LAYOUT REPRESENTS
ILLUMINATION LEVELS CALCULATED FROM LABORATORY DATA TAKEN UNDER CONTROLLED CONDITIONS IN ACCORDANCE WITH ILLUMINATING ENGINEERING SOCIETY APPROVED
METHODS.  ACTUAL PERFORMANCE OF ANY MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE, TOLERANCE IN LAMPS, AND OTHER VARIABLE
FIELD CONDITIONS.  MOUNTING HEIGHTS INDICATED ARE FROM GRADE AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING ANALYSIS OF LIGHTING SYSTEM SUITABILITY AND SAFETY.  THE ENGINEER AND/OR
ARCHITECT IS RESPONSIBLE TO REVIEW FOR MICHIGAN ENERGY CODE AND LIGHTING QUALITY COMPLIANCE.

UNLESS EXEMPT, PROJECT MUST COMPLY WITH LIGHTING CONTROLS REQUIRMENTS DEFINED IN ASHRAE 90.1 2013. FOR SPECIFIC INFORMATION CONTACT GBA CONTROLS GROUP
AT ASG@GASSERBUSH.COM OR 734-266-6705.

FOR ORDERING INQUIRIES CONTACT GASSER BUSH AT QUOTES@GASSERBUSH.COM OR 734-266-6705.

THIS DRAWING WAS GENERATED FROM AN ELECTRONIC IMAGE FOR ESTIMATION PURPOSE ONLY. LAYOUT TO BE VERIFIED IN FIELD BY OTHERS.

MOUNTING HEIGHT IS MEASURED FROM GRADE TO FACE OF FIXTURE. POLE HEIGHT SHOULD BE CALCULATED AS THE MOUNTING HEIGHT LESS BASE HEIGHT.

Schedule

Symbol Label Quantity Manufacturer Catalog Number Description
Lumens

Per
Lamp

Light Loss
Factor

Wattage

A
52 Holophane PUCL2 P30 30K XX L5 Utility Taft FCO LED 2, P30, 3000K, Type 5 Optic 6660 0.9 66

B
68 Lithonia

Lighting
DSXW1 LED 20C 530
30K TFTM MVOLT

DSXW1 LED WITH (2) 10 LED LIGHT ENGINES, TYPE TFTM OPTIC, 3000K,
@ 530mA.

4066 0.9 34.9

C

340 BEGA
Converted by
LUMCat V
09.11.2016 /
H.R.

24 601 K3 603 0.9 12
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Sec. 11.06 SOLAR ENERGY SYSTEMS 

11.06.01 General:  

(a) Intent:  The intent of these regulations is to provide suitable locations for Solar Energy Systems to
meet a reasonable demonstrated need for renewable energy land uses while providing regulations that
limit the impact of these facilities as follows:

(1) Protect public health, safety, welfare and quality of life by minimizing the potential adverse
impacts of a solar energy system.

(2) To ensure the compatibility of land uses in the vicinity of the solar energy system.

(3) Protect the aesthetic quality of the natural, rural open spaces of the Township and to mitigate
adverse impacts to agricultural lands, natural and environmentally-sensitive areas, and developed
residential areas; and to preserve scenic views and cultural heritage.

(4) Protect neighboring property owners from glare, noise and safety impacts.

(5) Protect native vegetation, wildlife and pollinator habitat.

(6) To establish standards and procedures by which the siting, design, construction, operation,
monitoring, modification, and removal of such systems shall be governed.

(7) Land considered for utility solar energy systems shall be within reasonable proximity to an
electrical substation and electrical transmission lines to limit potential impact on other areas and
uses within the Township.

(b) Definitions:

(1) Abandonment: Any solar energy system or facility that is no longer producing power.

(2) Building Integrated Photovoltaics (BIPVs): A private solar energy system that is integrated
into the structure of a building (rather than a separate mechanical device), replacing or
substituting for an architectural or structural component of the building.   Building integrated
systems include but are not limited to photovoltaic or hot water solar energy systems that are
contained within roofing materials such as solar roof tiles or solar shingles, windows, skylights
and awnings.

(3) Decommission: To remove or retire a solar energy system or facility from active
service.

(4) Ground-Mounted Solar Energy System: A private or utility solar energy system that is not
attached to or mounted on any roof or exterior wall of any principal or accessory building.

(5) Height: The height of a solar energy system, measured vertically from the adjacent grade to its
highest point at maximum tilt.

(6) Inhabited Structure: Any existing structure usable for living or non-agricultural commercial
purposes, including, but not limited to: working, sleeping, eating, cooking, recreation, office,
office storage, or any combination thereof. An area used only for storage incidental to a
residential use, including agricultural barns, is not included in this definition. If it is not clear by
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this definition, the Zoning Administrator shall make a determination of any structure regarding 
whether or not if it is inhabited. 

 
(7) Maximum Tilt: The maximum angle of a solar array (i.e., most vertical position) for capturing 

solar radiation as compared to the natural or unaltered ground or topography upon which the solar 
array is installed. 

 
(8) Minimum Tilt: The minimal angle of a solar array (i.e., most horizontal position) for capturing 

solar radiation as compared to the natural or unaltered ground or topography upon which the solar 
array is installed. 

 
(9) Non-Participating Property: A property that is not subject to a Utility Solar Energy Facility 

lease or easement agreement at the time an application is submitted for a Special Land Use for 
the purposes of constructing a Utility Solar Energy Facility. 

 
(10) Participating Property: A property that participates in a lease or easement agreement, or other 

contractual agreement, with or that is owned by an entity submitting a Special Land Use Permit 
application for the purpose of developing a Utility Solar Energy Facility. 

 
(11) Photovoltaic Array (PV Array): A device designed to collect and transform solar energy into 

electricity. 
 
(12) Private Solar Energy System: A Solar Energy System used exclusively for private purposes 

with the purpose primarily of generating electricity for the principle use on the site and not used 
for commercial resale of energy, except for the sale of surplus electrical energy back to the 
electrical grid. 

 
(13) Repowering: Replacing or upgrading Solar Energy System to increase power rating of panels or 

Solar Energy System accessory structures within the approved project footprint. This does not 
apply to regular maintenance. 

 
(14) Roof or Building-Mounted Solar Energy System: A private solar energy system that is 

attached to or mounted on any roof or exterior wall of any principal or accessory building but 
excluding BIPVs. 

 
(15) Solar Energy System: Any part of a system or device designed to collect or store solar radiation 

or energy for the purpose of transforming it into any other form of usable energy or electricity, 
including the collection and transfer of heat created by solar energy to any other medium by any 
mean which may include but is not limited to, PV arrays, racks, inverters, transformers, wiring, 
batteries, and electrical system components. 

 
(16) Solar Carport: A solar energy system of any size that is installed on a structure that is accessory 

to a parking area, and which may include electric vehicle supply equipment or energy storage 
facilities. Solar panels affixed on the roof of an existing carport structure are considered a Roof-
Mounted SES. 

 
(17) Solar Farm: See Utility Solar Energy Facility. 
 
(18) Utility Solar Energy System or Facility: A Solar Energy System where the principal design, 

purpose, or use of such system is to provide energy to off-site uses or the wholesale or retail sale 
of generated electricity to any person or entity. 
 

(c) General Provisions:   Solar Energy Systems shall comply with the standards below: 
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(1) All Solar Energy Systems shall be permanently and safely attached to the building or structure 
or to the ground and must conform to the provisions of this Ordinance and all County, State, and 
Federal regulations, and safety requirements, including applicable building codes and applicable 
industry standards, including those of the American National Standards Institute (ANSI). 
 

(2) Solar Energy Systems shall be installed, maintained and used only in accordance with the 
manufacturer’s directions. Upon request, a copy shall be submitted to the Township or building 
official prior to installation. The Township may inspect the completed installation to verify 
compliance. 

 
(3) If an applicant or operator of a Solar Energy System fails to comply with this Ordinance, the 

Township, in addition to any other remedy under this Ordinance, may revoke any approvals after 
giving the applicant notice and an opportunity to be heard. Additionally, the Township may 
pursue any legal or equitable action to abate a violation and recover any and all costs, including 
the Township’s actual attorney fees and costs. 
 

11.06.02 Private Solar Energy System: 
 

(a) Private Solar Energy Systems shall be permitted as an accessory use in all zoning districts, subject to 
the following: 

 
(1) A land use permit from the Township is required for the installation of any private solar energy 

system. The applicant is responsible for contacting the building department to determine if a 
Private Solar Energy System requires a building permit.  The application must include:  

 
a. A site plan depicting setback, panel size and location, wiring location, lot coverage, 

location of property lines, buildings, structures, fences, greenbelts, and road right of 
ways. The site plan must be drawn to scale. 

 
b. Photographs of the property’s existing condition. 
 
c. Renderings or catalogue cuts of the proposed solar energy equipment. 
 
d. A certificate of compliance demonstrating that the system has been tested and approved 

by Underwriters Laboratories (UL) or other approved independent testing agency 
acceptable to Township. 

 
e. A copy of the manufacturer’s installation directions. 

 
(2) The exterior surfaces of solar energy systems shall be generally neutral in color and substantially 

non-reflective of light. A unit may not be installed or located so that sunlight or glare is reflected 
into neighboring uses or onto adjacent streets. 

 
(3) Solar energy systems shall be located in the least visibly obtrusive location where panels would 

remain functional. 
 
(4) Batteries associated with Private Solar Energy Systems must be located within a secured 

container or enclosure. 
 
(5) Solar energy systems that are damaged or are no longer in use for a period of one (1) year shall 

be replaced or removed by the property owner within six (6) months of the date of damage or 
abandonment. 
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(6) Signage shall be provided in a visible location with disconnection procedures for emergency 
first responders. 

 
(7) All power transmission lines, wires, or conduits from a ground-mounted Private Solar Energy 

System to any building or other structure shall be located underground. 
 
11.06.03 Ground Mounted Private Solar Energy System.  Ground Mounted Private Solar Energy Systems are 

permitted in all zoning districts as an accessory use, subject to the following: 
 

(a) Ground Mounted Private Solar Energy Systems are subject to special land use review except small 
residential accessory systems which occupy less than 500 square feet in area are subject to 
administrative review of a land use permit. 

 
(b) Location.  Ground Mounted Private Solar Energy System shall only be located in the non-required rear 

or side yard for principal buildings in the zoning district in which it is located.  The unit may be located 
in the front yard only if permitted by the Planning Commission provided that the unit is no less than 
two-hundred (200) feet from the front lot line. 

 
(c) Size.   The total combined area of all Ground Mounted Private Solar Energy System must not exceed 

one (1) percent of the size of the lot with a maximum of 2,500 square feet.  
 

(d) Lot Coverage.  The total area of ground-mounted solar energy collectors shall be included in the 
calculation of maximum permitted lot coverage for impervious surface.   

 
(e) Height. 16 feet maximum, measured from the natural grade below the unit to the highest point when 

oriented to maximum tilt. 
 

(f) All power transmission lines, wires, or conduits from a ground-mounted Private Solar Energy System 
to any building or other structure shall be located underground. 

 
(g) Screening.  Greenbelt screening is required around any Ground Mounted Private Solar Energy System 

and around any equipment associated with the system to obscure, to the greatest extent possible, the 
Solar Energy System from adjacent residences.  The greenbelt shall consist of shrubs, trees, and other 
non-invasive plant species that provide a visual screen.   In lieu of a planting greenbelt, a decorative 
fence may be used if approved by the Planning Commission. 

 

11.06.04 Building Integrated Photovoltaics.  Private solar energy system BIVPs shall be permitted in all zoning 
districts and shall be subject to the zoning regulations applicable to the structure or building to which they are 
integrated.  BIVP’s must comply with the general provisions of 11.06.01(c).   

 
11.06.04 Roof or Building Mounted Private Solar Energy Systems: 
 

(a) Weight and Installation: A roof or building mounted unit shall be only of such weight as can safely be 
supported by the structure. Proof thereof, in the form of certification by a professional engineer or other 
qualified person, shall be submitted to the Township prior to installation. 

 
(b) Application:  Applications for building and roof mounted solar energy systems must include horizontal 

and vertical elevation drawings that show the location and height of the system on the building and the 
dimensions of the system. 

 
(c) Location: Wall-mounted units shall not be located on the front yard elevation wall of a building.  

 
(d) Height:  
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(1) Wall-mounted units shall not exceed the height of the building wall to which they are attached. 
 
(2) A roof-mounted system shall not project more than three (3) feet above the highest point of the 

roof and shall not exceed the maximum building height for the zoning district in which it is 
located. 

 
(e) Extension: A solar energy collector that is mounted on a building in an area other than the roof shall 

not extend vertically beyond the wall on which it is mounted and shall not extend more than twelve 
(12) inches beyond the wall on which it is mounted and may not extend into a required yard.   

 
11.06.05 Utility Solar Energy System or Facility  

 
(a) Intent and Purpose.  The intent and purpose of this Section is to establish standards for the siting, 

installation, operation, repair, decommissioning, and removal of Utility Solar Energy Systems or 
Facilities; establish the process for the reviewing and permitting of such facilities; protect the health, 
welfare, safety, and quality of life of the general public; and ensure compatibility with land uses in the 
vicinity of the areas affected by such facilities.  
 

(b) Locational Requirements.  Utility Solar Energy Systems or Facilities are permitted by special land use 
in the Industrial (IND) District.  Utility solar energy systems and facilities are not permitted on property 
enrolled in the Farmland and Open Space Preservation Act, being in PA 116, of 1974, now codified in 
Part 361 of the Natural Resources and Environmental Protection Act, PA 451 of 1974, as amended. 

 
(c) Application Requirements.   An applicant proposing a Utility Solar Energy System or Facility must 

comply with the Special Land Use requirements of Article 19 and the Site Plan review requirements of 
Article 18.  The information, plans, documents, and other items identified as application requirements 
in this ordinance, including the site plan and special land use permit, are substantive requirements for 
obtaining approval for a Utility Solar Energy System or Facility. The Planning Commission will review 
the sufficiency of the application materials. If the Planning Commission determines that the substance 
of any application item is insufficient to protect the public health, safety, and welfare, the Planning 
Commission may deny approval on that basis. In addition, the applicant for a Utility Solar Energy 
System of Facility shall provide the Township will all of the following:  

 
(1) Applicant Identification.  The name of the applicant, any parent company or subsidiary of the 

parent company, along with any “doing business as” of the parent company along with address 
in full.  A statement that the applicant is the owner involved or is acting on the owner's behalf.  
The address of the property involved in the application (substitution may include a legal 
description and parcel identifications number(s)), and any additional contact information. Each 
application for a Utility Solar Energy Facility shall also be dated to indicate the date the 
application is submitted to the Township.  

 
(2) A complete of the agreement including all exhibits and attachments between the applicant 

and the utility company that will be purchasing electricity from the proposed Utility Solar 
Energy System or Facility. 

 
(3) An affidavit or evidence of an agreement between the lot owner or operator confirming the 

owner or operator has the permission of the property owner to apply for the necessary permits 
for construction and operation of Utility Solar Energy System or Facility.  

 
(4) Parcel Numbers.   A list of all parcel numbers that will be used by the Utility Solar Energy 

System or Facility including applicable attachments, establishing ownership of each parcel, 
with all lease agreements, easements, or purchase agreements for the subject parcels.   
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(5) Project Description. A general description of the proposed project including a legal description 
of the property or properties on which the project would be located and an anticipated 
construction schedule. 

 
(6) Insurance. Proof of the general liability insurance to cover the Utility Solar Energy Facility, 

the Township, and the Landowner.  
 
(7) Certifications. Certification that applicant will comply with all applicable state and federal laws 

and regulations. Land enrolled in the Michigan Farmland Preservation Program must provide 
confirmation of approval from the Michigan Department of Agriculture to locate a Utility Solar 
Energy System or Facility on the property before issuance of a certificate of zoning compliance.  

 
(8) Compliance with the County Building Code and the National Electric Safety Code. 

Construction of a Utility Solar Energy System or Facility shall comply with the National 
Electric Safety Code and the County Building Code (as shown by approval by the County) as 
a condition of any Special Land Use Permit under this section. In the event of a conflict between 
the County Building Code and National Electric Safety Code (NESC), the NESC shall prevail.  

 
(9) Operations and Maintenance Agreement.  This agreement shall include landscaping upkeep, 

regular checks, and maintenance with a detailed description of operations and parameters 
including anticipated regular and unscheduled maintenance and the hours maintenance will 
take place, the name and contact information of the certified operator, the applicant’s 
equipment maintenance and repair plan, the applicant’s inspection protocol, and general 
safety documentation as well as consequences and penalties for noncompliance.  This 
agreement shall attach copies of manufacturer’s directions and/or instruction manuals for 
installing, maintaining and using the Utility Solar Energy System or Facility.      

 
(10) Hazardous Waste Plan.   A plan for managing hazardous waste shall be provided.  This plan 

shall include Manufacturers' Safety Data Sheets (MSDS) and documentation of the type, 
quantity and storage procedures of all materials used in the operation of all equipment.  

 
(11) Environmental Impact: Copy of the Environmental Impact Assessment meeting the 

requirements of 11.06.05(c)(36)(f) section and those of Section 18.07. 
 
(12) Sound modeling study including sound isolines extending from the sound sources to the 

property lines and indicating compliance with the requirements of 11.06.05(c)(36)(h). 
 
(13) Wildlife Impact: A wildlife impact study, including an analysis of the impact on the properties 

within one mile of the project and meeting the requirements of 11.06.05(c)(36)(e). 
 
(14) A ground cover vegetation establishment and management plan shall be provided and shall 

meet the requirements of 11.06.05(c)(36)(i).   
 
(15) A groundwater analysis of all parcels in the participating property shall be provided.  
 
(16) Glare Study: An analysis by a third-party qualified professional acceptable to the Township to 

determine if glare from the Utility-Scale Solar Energy System will be visible from nearby 
residents and roadways. If required, the analysis will consider the changing position of the sun 
throughout the day and year and its influences on the utility-scale solar energy system. 

 
(17) Stormwater Study: An analysis by a third-party qualified professional acceptable to the 

Township studying the proposed layout of the Utility-Scale Solar Energy System and how the 
spacing, row separation, and slope affects stormwater infiltration, including calculations for a 
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100-year rain event. Percolation tests or site-specific soil information must be provided to 
demonstrate infiltration on-site without the use of engineered solutions. 

 
(18) Visual Impact Assessment Analysis.   A technical analysis by a third party qualified 

professional of the visual impacts of the proposed project, including a description of the project, 
the existing visual landscape, and important scenic resources, plus visual simulations that show 
what the project will look like (including proposed landscape and other screening measures) a 
description of potential project impacts, and mitigation measures that  would help to reduce the 
visual impacts created by the project and documented on the site plan. 

 
(19) Decommissioning and Land Reclamation Plan: This plan shall describe the actions to be taken 

following the abandonment or discontinuation of the Utility Solar Energy System or Facility, 
including evidence of proposed commitments with property owners to ensure proper final 
reclamation, repairs to roads, and other steps necessary to fully remove the system or facility 
and restore the subject parcels to a native state.  This plan shall include the format of a financial 
security to be applied to the decommissioning process. This plan shall also comply with the 
requirements of Section 11.06.05(c)(37). 

 
(20) Complaint Resolution Protocol: A plan for resolving complaints from the public or others 

concerning the construction and operation of the Utility Solar Energy System or Facility.  This 
plan shall comply with the requirements as provided in Section 11.06.05(c)(38). 

 
(21) Emergency Action Plan: Copy of a plan for the actions to be taken in event of an emergency. 

The emergency action plan must include a fire suppression plan, including the technology to 
be used and the training and equipment to be provided to Township or other firefighters before 
the facility becomes operational. The emergency action plan must include plans for immediate 
cleanup and long-term aftermath efforts following an emergency.  

 
(22) Proof of approval by Livingston County, Road Commission, and Drain Commission.  

(23) The applicant must also obtain a permit from the Livingston County Road Commission or 
Michigan Department of Transportation (MDOT) for permission to connect access roads to 
existing County or State roads and from the Livingston County Drain Commission for any 
culverts or other drainage facilities.  

(24) Proof that the Applicant and/or its contractor has informed the Livingston County Road 
Commission (LCRC) and the Township of all the roads they propose to use as haul routes to 
each construction (including repair and decommissioning) site. This shall be done prior to 
beginning any construction (or decommissioning) at any site. A third-party road inspector will 
be retained, with mutual approval of the Township, the Applicant, and the LCRC or the 
Michigan Department of Transportation (MDOT) if a state highway is involved. The road 
inspector will determine any precautions to be taken (including videotaping and physical 
inspections) during the process to determine any damage that may be caused by Applicant’s 
contractor(s), and then determine the appropriate road standards and measures to be taken to 
repair the damage. The cost of the third-party road inspector and/or any other required third-
party assistance, and of all repairs necessitated to restore the roads [and related property which 
may be damaged by the contractor(s)], shall be the responsibility of the Applicant and/or their 
contractor, and shall in no case be the responsibility of the Township.  

 
(25) Anticipated construction schedule including timeline to completion and scope of work.  
 
(26) A complete description of the proposed technology to include type of solar panel and system, 

maximum height, fixed mounted versus tracking, number of panels and angles of orientation.  
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(27) Current ground and aerial photographs and video of the entire development area prior to 
construction.  

 
(28) Proof of environmental compliance, including compliance with Part 31, Water Resources 

Protection, of the Natural Resources and Environmental Protection Act; (MCL 324.3101 et. 
seq.; Part 91, Soil Erosion and Sedimentation Control (MCL 324.9101 et. seq.) and any 
corresponding County ordinances; Part 301, Inland Lakes and Streams, (MCL 324.30101 et. 
seq.); Part 303, Wetlands (MCL 324.30301 et. seq.); Part 365, Endangered Species Protection 
(MCL324.36501 et. seq.); and any other applicable laws and rules in force at the time the 
application is considered by the Township. 

 
(29) An attestation that the applicant will indemnify and hold the Township harmless from any 

costs or liability arising from the approval, installation, construction, maintenance, use, 
repair, or removal of the Solar Energy System. The Township shall be named as an additional 
insured for such indemnity under 3.(vi.). 

 
(30) Airport Review: Any Solar Energy System must be reviewed using the current Solar Glare 

Hazard Analysis Tool (SGHAT) available through Sandia National Laboratories or a 
commercially available equivalent. The SGHAT will be used to ensure that airports and those 
that use them will not be affected by unwanted visual or ocular impacts. The process is 
designed to save costs and increase public safety.  

 
a. The Study shall determine if there are any potential adverse effects on any registered 

airfield within ten miles of the project. Effects noted, but not exclusively, should 
include any possible decreased safety and utility.  

 
b. In addition, all proposed solar facilities must obtain a Determination of No Hazard 

(DNH) from the Federal Aviation Administration (FAA). A DNH does not eliminate 
the need for the SGHAT study nor does it in any way eliminate the standard for glare 
on roadways or non-participating parcels.  

 
c. The DNH must be obtained prior to breaking ground on any portion of the Solar 

Energy System.  
 
d. No Solar Energy System that impacts safety or utility of any registered airfield shall 

be permitted. 
 
(31) Any other relevant studies, reports, certificates, or approvals as may be reasonably required 

by the Planning Commission. 
 
(32) Site Plan Requirements shall be submitted meeting the requirements of Section 18.04 and in 

addition, shall also include the following:  
 

a. The approximate height, and dimensions of all existing structures, existing parcel 
drainage tile layouts, water bodies, waterways, floodplains, landscaping, and fencing, 
on the parcels planned for Solar Energy installation including other parcels within one 
thousand (1000) feet of the project’s boundaries.  

 
b.  Documentation of existing vegetation, floodplains and regulated and/or endangered 

species. 
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c. Indication of how and where the system will be connected to the power grid.  
 
d. Photometric plan meeting the requirements of Section 12.03.07.  
 
e. Plan(s) showing the location of proposed Utility Solar Energy System or Facility 

including panels, equipment, transformers, inverters, fencing, underground and 
overhead wiring (including the depth of underground wiring), new drainage facilities 
(if any), access drives (including width), substations and accessory structures, along 
with a note indicating where any trees measuring over 2.5 feet in diameter within six 
inches of grade are to be removed.  

 
f. Plan for ground cover establishment and management.  
 
g. Plan for providing wildlife corridor that provides access for wildlife to navigate 

through the project.  
 
h. Security plan detailing measures to prevent unauthorized trespass and access during 

the construction, operation, removal, maintenance, or repair of the Utility Solar Energy 
System or Facility.  

 
i. Application Fee. Review fees shall be submitted for a Special Use application and Site 

Plan Review application.  If requested by the Planning Commission, the applicant shall 
provide an escrow fee to the Township in the amount specified by the Zoning 
Administrator to cover the costs associated with but not limited to independent review 
by experts. 

 
(33) Site Requirements. 

 
a. The site shall be at least forty (40) acres.  
 
b. The site may consist of a single participating property or multiple participating 

properties.  
 
c. The site and all fenced compounds shall have access described below. 

 
i. There shall be direct access from a public road or an access easement with a 

maximum length of one thousand (1,000) feet and a width of at least thirty-
three (33) feet.  

 
ii. Access drives shall be paved with a permanent, durable and dustless surface 

and shall be graded and drained to dispose stormwater without negatively 
impacting adjacent property. The Township Board, following a 
recommendation of the Planning Commission and the Township Engineer, 
may approve a gravel surface for low intensity use drives, upon a finding that 
neighboring properties and the environment will not be negatively impacted 
and that the surface is sufficient to support fire apparatus and provide access 
at all times of the year. 

 
d. Utility Solar Energy Systems (including all solar panels, components, equipment and 

related accessory structures) must be set back at least two hundred fifty (250) feet from 
the property line of any Non-Participating Property at the time of application. If a 
single Utility Solar Energy System is located on more than one lot, or if the adjacent 
parcel is owned by the same owner as the property on which the Utility Solar Energy 
System is located, then the Planning Commission may eliminate the lot-line setbacks 
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of this subsection for the lot lines shared by those lots. All property in the setback areas, 
if not farmed, shall be maintained as defined in a maintenance setback plan acceptable 
to the Township. 

 
e. Utility Solar Energy Systems must be set back at least one hundred (100) feet from the 

edge of any road or rail right-of-way, wetland, shoreline, river, wellhead protection 
area or drain easement. The Planning Commission may increase this setback 
requirement up to 200 feet if the Planning Commission determines that such a setback 
is necessary to protect the public health, safety, and welfare.  

 

f. Utility Solar Energy Systems must be set back at least five hundred (500) feet from 
non-participating residential dwellings, churches or religious institutions, schools, 
family or group child day-care homes, bed and breakfast establishments, residential 
facilities, and any other residence or inhabited structure. 

 
g. The height of the Utility Solar Energy System and any mounts, buildings, accessory 

structures, and related equipment must not exceed 10 feet when oriented at maximum 
tilt. The Planning Commission may allow a height of up to 16 feet if the applicant 
establishes that the lot is used for grazing by farm animals in a manner that requires 
increasing the height limit. Lightning rods shall not exceed 20 feet in height and shall 
not be any greater than necessary to protect the Utility Solar Energy System from 
lightning. 

 
h. The ground mounting of panels must be by screw or a similar system that does not 

require a footing, concrete, or other permanent mounting, to minimize soil compaction. 
No pounding of panel posts is permitted. 

 
i. Permits. All required county, state, and federal permits must be obtained before 

commencement of construction of the Utility Solar Energy System. 
 

(34) Buffer and Screening Requirements.  Greenbelt screening is required around any Utility Solar 
Energy System and around any equipment associated with the system to obscure, to the greatest 
extent possible.  There shall be a landscape buffer at least fifty (50) feet wide along the exterior 
of the fenced compound with plantings required as described below.  

 
a. Where adjacent to a residential use or zoning district, the buffer shall include an eight 

(8) foot tall landscaped berm upon which the required landscaping will be placed.  
  
b. An evergreen buffer shall contain two rows of staggered evergreen trees planted not 

less than twelve (12) feet apart trunk to trunk, and the two rows shall be ten (10) ft 
apart.  The buffer shall also include native shrubs planted with spacing of not more 
than six (6) feet apart on center.  The Township may consider an alternative landscape 
buffer as a part of the special land use approval provided the alternative provides 
adequate screening.  

 
c. Evergreen plantings shall be least eight (8) feet tall at time of planting, measured from 

the top of the root ball to the base of the leader (not including the height of the leader) 
and must be a species that can reasonably be expected to reach a height of ten (10) feet 
within three (3) growing seasons.  

 
d. Native shrub plantings shall be a least two (2) feet tall at the time of planting measured 

from the top of the root ball to the top of the shrub.   
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e. The trees may be trimmed but must maintain a height of at least eighteen (18) feet.  
 
f. The overall landscape plan shall not contain more than 33% of any one plant species. 

The use of trees native to the area, and mixture of trees from the same species 
association, is encouraged. 

 
g. Good arboricultural techniques shall be followed with respect to vegetation, including 

but not limited to, proper pruning, proper fertilizing, and proper mulching, so that the 
vegetation will reach maturity as soon as practical and will have maximum density in 
foliage. Dead or diseased vegetation shall be removed and must be replanted in a 
manner consistent with this Section at the next appropriate planting time.  

 
(35) Appearance.  The exterior surface of the Utility Solar Energy System must be generally neutral 

in color and substantially non-reflective of light. 
 
(36) Performance Standards:   

 
a. Utility Solar Energy Systems or Facilities shall be designed, constructed, operated, and 

maintained in compliance with all applicable provisions of local, state, and federal laws 
and regulations.  

 
b. PV Array Components: PV array components shall be approved by the Institute of 

Electrical and Electronics Engineers (IEEE), Solar Rating and Certification 
Corporation (SRCC), Electronic Testing Laboratories (Ell), or other similar 
certification organization if the similar certification organization is acceptable to the 
Township.  

 
c. Fencing: If regulations require fencing, the Utility Solar Energy System or Facility 

compounds may be completely surrounded by a fence designed to prevent 
unauthorized access.  

 
i. The fence shall be at least seven (7) feet tall without barbed wire and posts 

shall extend at least thirty-six (36) inches into the ground.  
 

ii. Gate posts and corner posts shall have a concrete foundation.  
 

iii. The fence shall be a woven agricultural-style fence or other design as approved 
by the Planning Commission.  

 
iv. Gates shall be provided at all access points, unless otherwise permitted or 

approved. Gates for vehicular access shall be approved by the Fire Authority.  
 

v. Gates shall be the same height and constructed of the same material as the 
fencing. Access, such as knox box, shall be provided for emergency 
responders.  

 
vi. The Township may require or allow a fence design to allow for the passage of 

wildlife upon a finding that adequate access control and visual screening will 
be preserved.  

 
vii. Alternate fencing may be approved by the Township upon a finding that the 

alternative provides adequate access control and visual screening.  
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d. Safety: 
 

i. All collection system wiring shall comply with all applicable safety and stray 
voltage standards.  

 
ii. All electrical connection systems and lines from the Utility Solar Energy 

System or Facility to the electrical grid connection shall be located and 
maintained a minimum of six (6) feet underground within and adjacent to the 
site.  

 
iii. All access gates and doors to Utility Solar Energy System or Facility 

compounds and electrical equipment shall be lockable and kept secured at all 
times when service personnel are not present.  

 
iv. The applicant shall be responsible for maintenance of the access roads.  

 
v. The manufacturers or installer's identification and appropriate warning signs 

shall be posted on or near solar panels in a clearly visible manner.  
 

vi. Fire suppression plans and Safety Data Sheets shall be kept on-site and be 
accessible for emergency responders.  

 
vii. The applicant will provide an unredacted copy of the manufacturer’s safety 

manual for each component of the Utility Solar Energy System without 
distribution restraints to be kept at the Township Hall or other locations 
deemed necessary by Planning Commission or local first responders. The 
Manual should include standard details for an industrial site such as materials, 
chemicals, fire, access, safe distances during system or facility failure, 
processes in emergencies, etc.  

 
viii. The Township shall have the right upon issuing any Solar Energy System or 

Facility special use permit to inspect the premises on which each system is 
located at any reasonable time. The Township may hire a consultant to assist 
with any such inspections at a reasonable cost to be charged to the operator of 
the Solar Energy System or Facility.  

 
ix. Advertising or non-project related graphics shall be prohibited. This exclusion 

does not apply to signs required by this Ordinance.  
 

x. Signs shall be posted at entrances to Utility Solar Energy System or Facility 
compounds containing emergency contact information, operator contact 
information, and complaint resolution information. The Township may require 
additional signs with this information on the fence surrounding the compound.  

 
xi. The Utility Solar Energy System or Facility owner, operator, and property 

owner shall be responsible, jointly and severally, for mitigating erosion, 
flooding, and all other environmental impacts resulting from the Utility Solar 
Energy System or Facility.  

 
xii. The Utility Solar Energy System or Facility owner, operator, and property 

owner shall be responsible, jointly and severally, for making repairs to any 
public roads, drains, and infrastructure damaged by the construction of, use of, 
or damage to, a Utility Solar Energy System or Facility. Any solar panel 
damaged beyond repair or use must be removed from the project site within 
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five days and must be disposed of off-site in accordance with any state or 
federal requirements.  

 
xiii. Utility Solar Energy Systems or Facilities shall not have any on-site battery 

storage systems for the sale of stored energy.  
 

xiv. Plants or grasses not part of the buffer area shall be maintained not to exceed 
a height of twelve (12) inches. The Township may approve a taller height upon 
a finding that it will not result in a nuisance.  

 
e. Wildlife Impact:  

 
i. The applicant shall have a third-party qualified professional, acceptable to the 

Township, conduct an analysis to identify and assess any potential impacts on 
wildlife and endangered species. The applicant shall take appropriate measures 
to minimize, eliminate, or mitigate adverse impacts identified in the analysis. 
The applicant shall identify and evaluate the significance of any net effects or 
concerns that will remain after mitigation efforts.  

 
ii. Sites requiring special scrutiny include wildlife refuges, other areas where 

birds are highly concentrated, bat hibernacula, wooded ridge tops that attract 
wildlife, sites that are frequented by federally or state listed endangered species 
of birds and bats, significant bird migration pathways, and areas that have 
landscape features known to attract large numbers of raptors.  

 
iii. At a minimum, the analysis shall include a thorough review of existing 

information regarding species and potential habitats in the vicinity of the 
project area. Where appropriate, surveys for bats, raptors, or general avian use 
should be conducted. The analysis shall include the potential effects on species 
listed under the federal Endangered Species Act and Michigan's Endangered 
Species Protection Law. The applicant shall follow all pre-construction and 
post-construction recommendations of the United States Fish and Wildlife 
Service.  

 
iv. The analysis shall indicate whether a post-construction wildlife mortality study 

will be conducted and, if not, the reasons why such a study does not need to 
be conducted. Power lines should be placed underground, when feasible, to 
prevent avian collisions and electrocutions. All above-ground lines, 
transformers, or conductors should follow any Avian Power Line Interaction 
Committee (APLIC, http://www.aplic.org/) guidelines to prevent avian 
mortality.  

 
f.  Environmental Impact:  

 
i. The applicant shall have a third-party qualified professional, acceptable to the 

Township, conduct an analysis to identify and assess any potential impacts on 
the natural environment including, but not limited to, wetlands and other 
fragile ecosystems, historical and cultural sites, and antiquities. The applicant 
shall take appropriate measures to minimize, eliminate, or mitigate adverse 
impacts identified in the analysis.  

 
ii. The applicant shall identify and evaluate the significance of any net effects or 

concerns that will remain after mitigation efforts. The applicant shall comply 
with applicable parts of the Michigan Natural Resources and Environmental 
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Protection Act (Act 451 of 1994, MCL 324.101 et seq.) including but not 
limited to Part 31 Water Resources Protection (MCL 324.3101 et seq.), Part 
91 Soil Erosion and Sedimentation Control (MCL 324.9101 et seq.), Part 301 
Inland Lakes and Streams (MCL 324.30101 et seq.), Part 303 Wetlands (MCL 
324.30301 et seq.), Part 323 Shoreland Protection and Management (MCL 
324.32301 et seq.), Part 325 Great Lakes Submerged Lands (MCL 324.32501 
et seq.), and Part 353 Sand Dunes Protection and Management (MCL 
324.35301 et seq.).  

 
g. Spacing. Utility Solar Energy Systems or Facilities shall be at least two thousand five 

hundred (2,500) feet from any adjacent, existing Utility Solar Energy System or 
Facility.  

 
h. Noise. The noise generated by a utility-scale solar energy system must not exceed the 

following limits:  
 

i. Forty (40) Dba Lmax, as measured at the lot line of the project property.  
 

ii. Thirty-Five (35) Dba Lmax, as measured at the lot line of the project property, 
between the hours of 9:00 p.m. and 7:00 a.m.  

 
iii. In addition to the above limitations, a sound barrier of a solid decorative 

masonry wall or evergreen tree berm, with trees spaced not less than 10 feet 
apart, must be constructed to reduce noise levels surrounding all inverters. The 
berm must be no more than ten (10) feet from all inverters, must be at least as 
tall as all inverters but not more than three (3) feet taller than the height of all 
inverters.  

 
iv. The noise level by a Utility Solar Energy Facility must be inspected every three 

(3) years, at the operator’s expense, by an auditory expert to ensure compliance 
with these noise requirements.  

 
i. Groundcover. Utility Solar Energy Facilities shall include the installation of perennial 

ground cover vegetation that shall be maintained for the duration of operation until the 
site is decommissioned. 

 
i. Land enrolled or bound by the Farmland Preservation Program must follow the 

Michigan Department of Agriculture and Rural Development's Policy for 
Allowing Commercial Solar Panel Development on PA 116 Lands.  

 
ii. Land not enrolled or bound by the Farmland Preservation Program must provide 

at least one (1) of the following types of dual use ground cover to promote 
ecological benefits:  

 
a. Pollinator habitat with a score of at least seventy-six (76) on the Michigan 

Pollinator Habitat Planning Scorecard for Solar Sites 
(www.pollinators.msu.edu);  
 

b. Conservation cover focused on restoring native plants, grasses, or prairie 
with the aim of protecting specific species, such as bird habitat, or 
providing specific ecosystem services, such as carbon sequestration or 
improving soil health;  
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c. Incorporation of rotational livestock grazing and forage production as part 
of an overall vegetative maintenance plan; or  

 
d. Raising crops for food, fiber, or fuel and generating electricity within the 

site to maximize land use.  
 

iii. The Township may approve or require alternative ground cover upon finding it is 
not feasible to provide groundcover as defined above.  
 

iv. All groundcover must be native plants with substantial root system to support soil. 
Turf grass is not permitted as ground cover.  

 
v. Invasive species and noxious weeds are not permitted and must be removed in a 

timely manner.  
 

j. Lighting. Lighting shall be limited to inverter or substation locations only and shall 
comply with 14.04(E) Lighting.  

 
k. Emergency Action Plan; Emergency Training. Before the Utility Solar Energy System 

or Facility is operational, it must provide the necessary training, equipment, or 
agreements specified in the application to Township or other emergency personnel.  

 
l. General Liability Insurance; Bonding Requirements; Escrow Requirements. 

 
i. Utility Solar Energy Systems or Facilities shall have and maintain general 

liability insurance of at least ten million ($10,000,000.00) dollars. The 
Township may require a higher amount for larger projects and may allow for 
a lesser amount for smaller projects upon a finding that the alternate amount is 
more consistent with the likely risk.  

 
ii. In addition, In order to assure the funds will be available to perform all road 

repairs required under this ordinance, the Applicant will be required to post 
financial security acceptable to the Township, in the form of: a) a surety bond 
from a surety listed as acceptable on the Federal Surety Bond circular 570 of 
the U.S. Department of Treasury; or b) an acceptable letter of credit; or c) an 
escrow account established in a financial institution licensed in the State of 
Michigan. The amount of the security shall be a minimum of one million two 
hundred fifty thousand dollars ($1,250,000), but this amount may be increased 
if the third-party consultant determines the amount needed for road repairs is 
greater than this amount. The bond (or other security) shall only be released 
(in whole or part) when the Township Board, in consultation with LCRC and 
the third-party inspector, determines that all required road work has been 
completed and approved by LCRC and/or MDOT.  

 
iii. General Maintenance Bond. The Township shall require a General 

Maintenance Bond to guarantee all aspects of this Ordinance are met at all 
times during the construction and operation of the Utility Solar Energy System. 
At the time of the Special Use application, the Applicant shall submit two 
third-party contractor bids for construction of all fencing, landscaping, and 
drainage improvements associated with the Utility Solar Energy System, and 
the bond shall be the higher of the two bids. The Township may use the bond 
to repair any landscaping, fencing, drainage infrastructure (including drainage 
tiles), and/or to correct any ongoing violation of this Ordinance, in the event 
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that the facility fails to adequately maintain the required site improvements, or 
fails to make operational changes to correct an operational violation.  

 
iv. The Applicant shall be required, as a condition of the operation, to fund an 

escrow account for investigation of complaints for, but not limited to glare, 
stray voltage, noise, and signal interference in the amount of $15,000.00 to be 
used at the discretion of the Township Board to pay for third party 
investigative services, the provider of which shall be chosen by the Township. 
Such funds shall be deposited with the Township Treasurer, or with a third-
party fiduciary, at the discretion of the Township. When the escrow account 
balance is below $5,000.00 the Township shall notify the Applicant and the 
Applicant shall replenish the account to the amount of $15,000.00 within 45 
days.  

 
m. Repowering or Modifications. Any modifications of an approved site plan that are 

made after the initial date of approval, including an expansion of project, shall be 
resubmitted to the Township Planning Commission for review at an additional fee 
based upon current fee schedule. Any changes of the approved site plan, subject to this 
Ordinance as it exists at time of application, will require a new site plan application 
and review, including reconfiguration of arrays, updating current technology, and Solar 
Energy Facility infrastructure.  

 
n. The Applicant must submit an attestation that the Applicant will indemnify and hold 

the Township harmless from any costs or liability arising from the approval, 
installation, construction, use, maintenance, repair, or removal of the Utility Solar 
Energy System.    

 
o. Prior to the start of construction, any existing drain tile must be inspected by robotic 

camera and the imagery submitted to the township for baseline documentation on tile 
condition. Any damage shall be repaired, and a report submitted to the landowner and 
Township. While the facility is in operation, the owner or operator must reinspect the 
drain tiles every three years by robotic camera for any damage and must repair any 
damage within 60 days of discovery. The owner or operator must report the inspection, 
along with any damage and repair, to the Township within 90 days after each three-
year deadline. The Township reserves the right to have the Building Inspector or other 
agent present at the time of repair. Solar panel support structures and/or foundations 
shall be constructed to preserve any drainage field tile or system.  

 
p. Transfer or Sale: In the event of a transfer or sale of the Facility, the new owner or 

operator must notify the Township in within 30 days, and the Zoning Administrator 
shall administratively amend the permit to name the new owner or operator. Upon 
transfer or sale, the cash bond shall be transferred to the new owner or operator and 
shall be maintained at all times, the estimated costs of decommissioning shall be 
resubmitted, and the security bond adjusted to account for the new estimate.  

 
(37) Abandonment and Decommissioning: Following the operational life of the project, the 

Applicant shall perform decommissioning and removal of the Utility Solar Energy System or 
Facility and all its components and restore the site to its original conditions.  

 
a. The decommissioning plan shall be written to provide security to the Township for one 

hundred twenty-five percent (125%) of the cost to remove and dispose of all panels, 
wiring, and restoration of the land to its original conditions. The value of 
decommissioning shall be determined by a third-party financial consultant or engineer 
selected by the Township and paid for by the developer. The decommissioning security 
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shall be paid in cash to the Township. Once value of decommissioning is determined, 
it shall be updated on a periodic basis of not less than every three (3) years and 
additional security may be required on the basis of the average inflation rate of the 
preceding three (3) years.  

 
b. All abandonment and decommissioning work must be done when soil is dry or frozen 

to prevent compaction.  
 
c. Solar energy systems that are not operated for a continuous period of twelve (12) 

months shall be considered abandoned and shall be subject to removal proceedings.  
 

d. Solar energy systems that are damaged shall be replaced or removed within seven (7) 
days.  

 
e. The ground must be restored to its original topography within three hundred sixty-five 

(365) days of abandonment or decommissioning. An extension may be granted if a 
good faith effort has been demonstrated and any delay is not the result of actions or 
inaction of the operator. An alternative topography can be approved by the Township 
as part of the original site plan review or later as part of decommissioning.  

 
f. If land balancing is required, all top soil will be saved and spread evenly over balanced 

area.  
 
g. An annual report shall be provided to the Zoning Administrator showing continuity of 

operation and shall notify the Zoning Administrator if use is to cease, prior to 
decommissioning, or abandonment.  

 
h. Continuing Obligations: Failure to keep any required financial security in full force 

and effect at all times while a Utility Solar Energy System or Facility exists or is in 
place shall constitute a material and significant violation of the Special Land Use, 
Special Use Permit, and this Ordinance, and will subject the Utility Solar Energy 
System or Facility Applicant, owner, and operator, jointly and severally, to all remedies 
available to the Township, including any enforcement action, civil action, request for 
injunctive relief, and revocation of the Special Land Use Permit.  

 
i. The Applicant shall be responsible for the payment of all attorney fees and other costs 

incurred by the Township in the event that the structure is not voluntarily removed and 
the Township has to enforce removal.  

 
(38) Complaint Resolution. Utility Solar Energy Systems or Facilities shall provide a complaint 

resolution process, as described below. 
 

a. The site shall have signs posted with contact information to collect complaints related 
to the Utility Solar Energy System or Facility.  

 
b. A log shall be kept by the owner or operator of all complaints received and shall be 

available to Township officials for review, per Township request.  
 
c. The operator or its agent shall respond to complainants within ten (10) business days 

and shall provide notification to the Zoning Administrator.  
 
d. Any resolution shall include lawful and reasonable solutions consistent with the 

Zoning Ordinance, which shall also be provided to the Zoning Administrator.  
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e. The operator or its assigns reserve the right to adjudicate any claims, including 
residential claims, in a court of competent jurisdiction. An annual report shall be 
submitted to the Zoning Administrator and the Township Board that details all 
complaints received, the status of complaint resolution, and actions taken to mitigate 
complaints.  
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GENOA CHARTER TOWNSHIP 
PLANNING COMMISSION 

PUBLIC HEARING 
May 8, 2023 

6:30 P.M. 
MINUTES 

 
CALL TO ORDER:  Chairman Grajek called the meeting of the Genoa Charter Township 
Planning Commission to order at 6:30 p.m. Present were Chris Grajek, Diana Lowe, Marianne 
McCreary, Eric Rauch, Tim Chouinard, Jeff Dhaenens and Glynis McBain. Also present was 
Planning Director Amy Ruthig, Brian Borden of Safebuilt and Shelby Byrne of Tetra Tech. 
 
PLEDGE OF ALLEGIANCE:  The pledge of allegiance was recited.  
 
APPROVAL OF AGENDA: 
 
Moved by Commissioner Lowe, seconded by Commissioner Dhaenens, to approve the agenda 
as presented. The motion carried unanimously. 
 
DECLARATION OF CONFLICT OF INTEREST:  None 
 
CALL TO THE PUBLIC: 
 
The call to the public was made at 6:31 pm with no response. 
 
OLD BUSINESS: 
 
OPEN PUBLIC HEARING # 1…Consideration of an amendment to the Summerfield Pointe 
Planned Unit Development Agreement, preliminary condominium site plan and environmental 
impact assessment to reduce the project from 140 attached condominiums to 102 single family 
detached homes and 12 attached condominiums. The project is located on Lawson Drive, North 
of Grand River Avenue. The request is petitioned by Healy Homes of Summerfield, LLC. 

A. Recommendation of PUD Agreement Amendment 
B. Recommendation of Environmental Impact Assessment (9-26-22) 
C. Recommendation of Preliminary Site Condominium Plan (9-26-22) 

 
Mr. Wayne Perry of Desine, Inc. and Mr. Jack Healy were present. Mr. Healy stated that his 
PUD Agreement and the master deed of the adjoining Hampton Ridge Condominiums both 
state that the roads should be connected. He is proposing to connect the two roads; however, 
he agreed to build a gate between the two neighborhoods to allow for emergency vehicle 
access. He met with the Board of the condominiums and they agreed to have the roads 
connected if there is a gate installed. 
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Mr. Perry stated a revised plan was not submitted for this meeting. They will be revising it to 
include the connected road and the gate as well as the Knox Box details. They will also be 
submitted an updated PUD Agreement. 

Chairman Grajek noted no new letters were received from the planner, engineer or the fire 
marshal. 

Commissioner McBain questioned the landscaping issues that were discussed at previous 
meetings. Mr. Perry confirmed that the Summerfield Pointe Estates Condominium Association 
will be required to provide all lawn mowing and maintenance on both the privately owned unit 
areas as well as on all common areas. Language in the documents will be coordinated to 
specify this requirement.  

Commissioner McCreary suggested that the Hampton Ridge Board submit a letter advising the 
Township that they are in favor of connecting the roads if a gate is installed. 

The call to the public was opened at 6:43 pm. 

Ms. Liz Hoover 661 Abbington Court is on the Board and they did have a video meeting with Mr. 
Healy. They did tell him of their concerns regarding the different lifestyles that single-family 
residents would bring instead of condominium owners. She stated that Mr. Healy told them the 
homes can be sold for more than the condominiums. They are requesting the Township reject 
the proposed change in housing style as it would change the outdoor living style in that area, 
but they would ask the Township approve the gate with the Knox Box. She stated the Board can 
provide a letter as suggested by Ms. McCreary. 

Ms. Peggy Stewart of 4067 Kirkway Ct does not understand why there is a need to connect the 
road and put a gate at Aster Boulevard. There are other roads that emergency vehicles can use 
to access the neighborhoods. 

Ms. Joy Morten 4448 Aster Boulevard stated her condominium abuts the expansion. The trees 
behind her home have been removed and she can hear all the noise from the freeway. She 
would like the existing trees to not be taken down. She agrees with the gate being installed if the 
developments need to be connected. 

Ms. Jeanine Gazley of 709 Abbington Court is concerned about the protection of the ponds. She 
also questioned what happens if the economy goes down and the homes cannot be built. 

Ms. Jamie Schingeck of 4441 Aster Boulevard appreciates the response to her concern 
regarding the lawn care; however, she is still concerned that this can be changed. Residents in 
single-family homes have a different lifestyle than those in condominiums. She would like to see 
the changes be denied. 

294



Genoa Township Planning Commission 
May 8, 2023 
Unapproved Minutes 
 

3 
 

The call to the public was closed at 6:51 pm. 
 
Chairman Grajek advised the public that the property owner has the right to develop the 
property as it was originally approved. This plan was approved prior to the adjoining 
condominiums being built. The developer has made changes to accommodate the neighbors’ 
requests. 
 
Mr. Healy advised that the financing is the reason they have changed to single-family homes. 
Since 2008, it is very difficult for buyers to obtain mortgages on condominiums that have not 
been built. He believes that the people that will buy these homes will be in favor of having their 
property maintained by the association instead of having to do it themselves so the landscaping 
rules in the Master Deed should not change. Commissioner McCreary stated that any Master 
Deed changes require 66 ⅔ of the property owners to agree to the change. It is very difficult. 
 
Mr. Healy stated that it will be difficult to save all the existing trees when these homes are built. 
The detailed landscaping plan will be developed at the time of final site plan approval. 
 
Commissioner McCreary stated that at a previous meeting a member of the public noted that 
they pile their snow at the end of the dead end where the road will be connected. That will not 
be able to be done any longer. 
 
Moved by Commissioner Rauch, supported by Commissioner Lowe, to recommend to the 
Township Board approval of the Summerfield Pointe PUD Agreement Amendment to reduce the 
project from 140 attached condominiums to 102 single family detached homes and 12 attached 
condominiums for Healy Homes of Summerfield, LLC., with the following conditions: 
● Language shall be added to include the proposed gate and Knox Box to block the cross 

access, but allow emergency access. The language and gate shall be approved by the 
Brighton Area Fire Authority.  

● Language shall be added to include the consolidation of lawn care to be completed by the 
association and performed one day a week. 

● Traffic from construction for the site development and the homes will not use that cross 
access 

● Language shall be added to include that snow does not block the cross-access gate in the 
wintertime 

● The petitioner shall receive a letter from the Board of Hampton Ridge showing their support 
of the gate 

● The petitioner shall make all the updates to the PUD Agreement per Township Staff’s 
markup copy 

The motion carried unanimously. 
 
Moved by Commissioner Rauch, supported by Commissioner Dhaenens, to recommend to the 
Township Board approval of the Environmental Impact Assessment dated September 26, 2022 
to reduce the project from 140 attached condominiums to 102 single family detached homes 
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and 12 attached condominiums.to reduce the project from 140 attached condominiums to 102 
single family detached homes and 12 attached condominiums for Healy Homes of Summerfield, 
LLC, with the following conditions: 
● Language shall be added to include the proposed gate and Knox Box to block the cross 

access, but allow emergency access. The language and gate shall be approved by the 
Brighton Area Fire Authority.  

● Traffic from construction for the site development and the homes will not use that cross 
access 

● Language shall be added to include that snow does not block the cross-access gate in the 
wintertime 

● The petitioner shall receive a letter from the Board of Hampton Ridge showing their support 
of the gate 

The motion carried unanimously. 
 
Moved by Commissioner Rauch, supported by Commissioner Lowe, to recommend to the 
Township Board approval of the Preliminary Site Condominium Plan dated September 26, 2022 
to reduce the project from 140 attached condominiums to 102 single family detached homes 
and 12 attached condominiums.to reduce the project from 140 attached condominiums to 102 
single family detached homes and 12 attached condominiums for Healy Homes of Summerfield, 
LLC, with the following conditions: 
● Final Site Plan shall depict the proposed gate and Knox Box to block the cross access, but 

allow emergency access. 
● Language shall be added to include that snow does not block the cross-access gate in the 

wintertime 
● The petitioner shall receive a letter from the Board of Hampton Ridge showing their support 

of the gate 
● The petitioner shall address all comments in the planners, engineers, and Brighton Area 

Fire Authority’s letters 
The motion carried unanimously. 
  
OPEN PUBLIC HEARING #2…Consideration of a sketch plan for a proposed camp “giant 
swing” and a high ropes course for the Our Lady of the Fields located at 7000 McClements 
Road, south side of McClements Road, between Kellogg and Euler Roads. The request is 
petitioned by Chaldean Catholic Church of the United States. 

A. Disposition of Sketch Plan (4-10-23) 
 
Mr. Wayne Perry of Desine, Inc., Mr. Jim Berigan of Our Lady of the Fields Campground, and 
Ms. Kimberly Hamman, the attorney for Our Lady of the Fields Campground, were present. Mr. 
Berigan stated they are requesting to build a giant swing with 36 foot high poles. They have 
received approval from the ZBA for the height and they are requesting sketch plan approval this 
evening. 
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Mr. Borden reviewed his letter dated May 2, 2023. 
1. The giant swing and high ropes course exceed the maximum height allowed by Ordinance.  
2. The ZBA granted a variance for the height of the giant swing; however, the applicant must 

submit a new application regarding the height of the high ropes course.  
 
He noted that the Township may wish to consider amending the Zoning Ordinance to better 
address accessory recreational structures. What is currently being used is the accessory 
structure section of the ordinance. 
 
Ms. Byrne reviewed her letter dated May 3, 2023. 
1. The cover sheet is dated April 10, 2022. This should be fixed to avoid confusion.  
2. While not an engineering issue, she noted that The Brighton Area Fire Authority Fire 

Marshal expressed concern for safety in their email. The Petitioner should provide more 
detail on any safety measures or plan that will be implemented for the giant swing for the 
Planning Commission’s consideration 

 
The Fire Marshal's email dated April 28, 2023 stated, “I have no fire code comments on the 
giant swing. I do have safety questions; how do they get on it? The climbing tower detail goes to 
the zip line and the swing shows it is 10' above the ground, and also how are [they] secured or 
restrained from falling off it?” 
 
Commissioner McCreary asked how safety will be ensured. Commissioner Rauch stated that 
this structure and activity is overseen by the State of Michigan. Mr. Berigan agreed and stated 
this is a very safe activity. She requested that all this information and inspections be submitted 
to the Township and the Brighton Area Fire Authority. 
 
Commissioner McCreary asked if the site plan that is being shown this evening contains all 
aspects, buildings, etc. that are on the property. She noted that the ropes course has been on 
the site since 2019 and it is just now being requested to be approved. Mr. Perry stated he has 
not walked every part of the property; however, he has been on the developed portions and 
everything in those areas is shown on the plan. She stressed that whenever a new element is 
being built on this site, Township approval must be obtained. 
 
Ms. Hamman stated the applicant is preparing a Master Plan, which will include any future 
plans, and they have been researching ordinances in other areas in the state that have day 
camps.  
 
The call to the public was opened at 7:24 pm. 
 
Mr. Mike Berean of 1273 Euler stated that his wife, Dory Berean, was not able to attend; 
however, she is requesting this be denied due to the increased traffic, dust, noise and increase 
in attendance. He stated the Township should have known that the high ropes course was 
there. The camp should have known that they needed approval. This is proof of their intent to 

297



Genoa Township Planning Commission 
May 8, 2023 
Unapproved Minutes 
 

6 
 

mislead. They have been adding elements and not getting approval. There will be four new 
outdoor attractions on this property. Their website says they are planning to install additional 
aspects and are actively fundraising for them. These additional activities will increase the 
participants. He questioned what that increase will be. This will increase traffic. They have 
purchased 80 acres across the street and put a bid on another 50 acres. He questioned why 
they haven’t spoken to the Township to ensure that they will be able to use that property the 
way they would like. He is requesting this giant swing due to the increase in noise, traffic, dust, 
and attendance. He would like a special use permit to be requested. 
 
Mr. Charles Saliba of 1829 Kellogg Road agrees that a Master Plan should be provided showing 
their future plans. Their property values are dropping. He is concerned with the noise that these 
new elements will bring. 
 
Ms. Patty Kopicko of 6843 Felice Drive agrees with what Mr. Berean said. This should be 
denied due to the increase in traffic, dust, and noise. She walks on Kellogg and there is a lot of 
traffic. Their website advertises a larger camp than they own. 
 
Mr. Robert Kopicko of 6843 Felice Drive is concerned with traffic. The Road Commission has 
told him that the roads in this area are under constructed and worn out. The residents’ peace 
and quiet is gone and it is only going to get worse. 
 
Mr. James Drouillard of 6781 Felice agrees with the neighbors. This should be denied. He noted 
the Master Plan is on the website but has not been provided to the Township. 
 
The call to the public was closed at 7:34 pm. 
 
Commissioner Rauch noted that one issue is what is being requested this evening. In looking at 
this issue, the evidence shown allows it to be approved. 
 
The second issue is their vision and the reason for their fundraising. He agrees that would need 
a comprehensive conversation with the Township to ensure that plan aligns with the goals and 
objectives of the Township. Mr. Berigan stated they have started this conversation as they have 
met with township staff. 
 
Commissioner Dhaenens agrees with the increase in traffic, noting there is a county park at the 
end of McClements. When he was little he went to this camp three times a year in the fall, winter 
and spring and there were hundreds of kids there each time. This was before the homes were 
built in the area. He agrees that rope climbing courses are great team building exercises. 
 
Commissioner McBain stated that people are allowed to develop their property and profit from it. 
She would prefer there be a camp there instead of as many homes as can be built.  
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Moved by Commissioner Rauch, supported by Commissioner Dhaenens, to approve the sketch 
plan dated April 10, 2023 for a proposed camp “giant swing” and a high ropes course for the 
Our Lady of the Fields located at 7000 McClements Road, south side of McClements Road, 
between Kellogg and Euler Road for the Catholic Church of the United States, with the following 
conditions: 
● Approval of a variance from the Zoning Board of Appeals for the high ropes course. 
● The petitioner’s activity designer shall submit pertinent information to the Township and 

Brighton Area Fire Authority. 
The motion carried unanimously. 

 
OPEN PUBLIC HEARING #3…Discussion regarding proposed solar ordinance. 
 
Ms. Ruthig stated staff is requesting feedback regarding developing a solar ordinance and they 
would like direction from the Planning Commission. The main concern is the solar farms. Brian 
Borden stated he and staff will be working on altering the existing ordinance language for 
residential, smaller, solar appliance uses. Regarding the large, utility sized solar farms, they are 
suggesting that these be considered industrial uses. 
 
Commissioner Dhaenens agrees that it should be allowed, but it must be put in the right place. 
 
Commissioner Chouinard would like to be provided with detailed information, such as what 
noise they generate, what are the different types and sizes, etc. Commissioner Rauch 
referenced the chart in the information provided in tonight’s package showing the different types 
and scales of solar systems included in the ordinance. 
 
The Commissioners agreed to follow the Master Plan and requested that Mr. Borden and Ms. 
Ruthig provide a draft ordinance for review and approval. 
 
ADMINISTRATIVE BUSINESS: 

Staff Report 
 
Ms. Ruthig stated there will be one item on the agenda next month, as well as the draft solar 
ordinance agenda. 
 
Approval of the April 10, 2023 Planning Commission meeting minutes 
 
Moved by Commissioner McCreary, seconded by Commissioner Dhaenens, to approve the 
minutes of the April 10, 2023 Planning Commission Meeting as presented. The motion carried 
unanimously. 
 
Member Discussion 
 
There were no items to discuss this evening. 
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Adjournment 
 
Moved by Commissioner McBain, seconded by Commissioner Rauch, to adjourn the meeting at 
8:06 pm. The motion carried unanimously.  
 
 
Respectfully Submitted, 

 

Patty Thomas, Recording Secretary 
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