
 

 
 

AGENDA 

CHARTER TOWNSHIP OF MERIDIAN  

PLANNING COMMISSION – REGULAR MEETING 

February 10, 2020 7PM 

1. CALL MEETING TO ORDER 
2. PUBLIC REMARKS 
3. APPROVAL OF AGENDA 
4. APPROVAL OF MINUTES   

A. January 27, 2020 Regular Meeting 
 

5. COMMUNICATIONS 
 1. Darcie Whiddon RE: 5937 Potter Street 
 

 6. PUBLIC HEARINGS 
A. Special Use Permit #19141 (The Cured Leaf TC, Inc.), establish commercial 

medical marihuana provisioning center at 3520 Okemos Road. 
B. Special Use Permit #19131 (The W. Investment Holdings), establish 

commercial medical marihuana provisioning center at 1614 Grand River 
Avenue. 

C. Zoning Amendment #20020 (Township Board), amend Section 86-376 of 
the Code of Ordinances to allow a mix of single family and multiple family 
dwelling units in the RD, RC, and RCC (Multiple Family) zoning districts. 

 
7. UNFINISHED BUSINESS - None 
8. OTHER BUSINESS  

A. Brownfield Redevelopment Authority recommendation 
B. 2020 Planning Commission goals 

 C. Form based code meeting - February 18, 2020 
 

9. REPORTS AND ANNOUNCEMENTS 
 A. Township Board update. 

 
10. PROJECT UPDATES 

A. New Applications 
1. Site Plan Review #20-01 (Okemos Pointe, LLC), redevelop 15,523 

square foot commercial building at 2360 Jolly Road. 
2. Site Plan Review #20-16-05 (GBC Design, Inc.), revisions to existing 

drive-through lane for Chick-fil-A restaurant at 2075 Grand River 
Avenue. 

B. Site Plans Received - None 
C. Site Plans Approved - None 

 
11. PUBLIC REMARKS 
12. ADJOURNMENT 
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CHARTER TOWNSHIP OF MERIDIAN  
PLANNING COMMISSION MEETING 

February 10, 2020 7PM 

 
Individuals with disabilities requiring auxiliary aids or services should contact: Principal Planner Peter Menser, 5151 Marsh Road, 
Okemos, MI 48864 or 517.853.4576 - Ten Day Notice is Required.  
Meeting Location: 5151 Marsh Road, Okemos, Ml 48864 Township Hall 
 
Providing a safe and welcoming, sustainable, prime community. 

 

TENTATIVE PLANNING COMMISSION AGENDA 
February 24, 2020 

  
1. PUBLIC HEARINGS - None  
 
2. UNFINISHED BUSINESS 

A. Special Use Permit #19141 (The Cured Leaf TC, Inc.), establish commercial 
medical marihuana provisioning center at 3520 Okemos Road. 

B. Special Use Permit #19131 (The W. Investment Holdings), establish 
commercial medical marihuana provisioning center at 1614 Grand River 
Avenue. 

C. Zoning Amendment #20020 (Township Board), amend Section 86-376 of 
the Code of Ordinances to allow a mix of single family and multiple family 
dwelling units in the RD, RC, and RCC (Multiple Family) zoning districts. 

 
  3. OTHER BUSINESS 
  A. Form based code initiative 
 
 
 
 



 

CHARTER TOWNSHIP OF MERIDIAN 
PLANNING COMMISSION  
REGULAR MEETING MINUTES 
 
January 27, 2020 
5151 Marsh Road, Okemos, MI 48864-1198 
517-853-4560, Town Hall Room, 7:00 P.M. 
 
PRESENT: Commissioners Lane, Hendrickson, Trezise, Richards, Shrewsbury, Clark, 

Cordill, and McConnell 
ABSENT: Commissioner Premoe 
STAFF:  Director of Community Planning & Development Mark Kieselbach, Economic 

Development Director Chris Buck, and Principal Planner Peter Menser 
 
1.    Call meeting to order 
 
Chair Lane called the regular meeting to order at 7:01 P.M.  
 
2.  Public Remarks – None 
  
3.  Approval of Agenda 
 
Chair Lane requested to add item 8D, Introduction to 2020 Planning Commission Goals, under 
Other Business. 
Commissioner Richards moved to approve the amended agenda.  
Seconded by Commissioner Shrewsbury.    
VOICE VOTE: Motion approved unanimously.  
 
4.  Approval of Minutes 
 
A. January 13, 2020 Regular Meeting 

 
Commissioner Cordill moved to approve the minutes as written. 
Seconded by Commissioner Hendrickson. 
VOICE VOTE:  Motion approved unanimously. 
 
5.  Communications  
 
Chair Lane noted the communication listed in the meeting packet. 
 
6.  Public Hearings - None 
 
7. Unfinished Business 
 
A. Special Use Permit #19151 (Haslett Gallery, Inc.), establish commercial medical marihuana 

provisioning center at 2119 Haslett Road. 
 
 

DRAFT 
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Principal Planner Menser provided an overview of the request for a commercial medical marihuana 
provisioning center and said he was available to answer questions. 
 
Chair Lane noted representatives from the Haslett Gallery, Inc. were available also to answer 
questions. 
 
Planning Commission Discussion: 
 
 Any future concerns regarding the use would be addressed through ordinance provisions and 

enforcement actions. 
 Concern that the Special Use Permit review criteria numbers (4) and (5) aren’t being met with 

regards to the potential impact to existing neighboring uses and the economic welfare of those 
businesses. 
 

ROLL CALL VOTE: 
YEAS:  Commissioners Clark, Shrewsbury, Hendrickson, McConnell, Trezise and Chair Lane. 
NAYS:  Commissioners Richards and Cordill 
MOTION CARRIES:  6-2 
 
8. Other Business  
 
A. March 9, 2020 Planning Commission meeting 
 
Principal Planner Menser reviewed the revised 2020 Planning Commission meeting calendar and 
asked for a motion for its adoption. 
 
Commissioner Cordill moved to approve the amended 2020 Meeting Calendar 
Supported by Commissioner Trezise. 
 
ROLL CALL VOTE: 
YEAS:  Commissioners Richards, Clark, Shrewsbury, Hendrickson, Cordill, McConnell, Trezise and 
Chair Lane. 
NAYS:  None 
MOTION CARRIES:  8-0 
 
B. ZBA representative and commission liaison assignments 
 
Chair Lane volunteered to serve as the Planning Commission representative on the Zoning Board of 
Appeals for 2020. 
 
Commissioner Shrewsbury made a motion to appoint Chair Lane to serve as the Planning 
Commission Representative on the Zoning Board of Appeals for 2020. 
Supported by Commissioner Clark. 
 
ROLL CALL VOTE: 
YEAS:  Commissioners Richards, Clark, Shrewsbury, Hendrickson, Cordill, McConnell, Trezise and 
Chair Lane. 
NAYS:  None 
MOTION CARRIES:  8-0 
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 The Planning Commission will continue to have representatives/liaisons serve in the following 
rolls: 
 
 Commissioner Trezise- Liaison for Downtown Development Authority 
 Commissioner Premoe- Liaison for Environmental Commission 
 Commissioner Richards- Liaison for Transportation Commission 
 Commissioner Hendrickson- Liaison for Corridor Improvement Authority 
 
Chair Lane volunteered to fill the vacant seat as the liaison for the Economic Development 
Corporation. 
 
Principal Planner Menser said he with the Township Manager regarding the request for a Township 
Board member liaison to attend Planning Commission meetings and said he will draft a letter for 
Chair Lane to sign regarding the request.   
 
C. Form based code initiative 
 
Principal Planner Menser updated the draft form based code ordinance noting text changes in red.   
 
Principal Planner Menser announced the opportunity for the Planning Commission to present the 
Form Base Code initiative to the Township Board at its February 18, 2020 meeting.  
 
Additional items to be worked on for the Form Based Code Initiative involve the knee wall 
provision, eliminating the special use permit for drive-thru, tweaks to the narrative, adding the 
applicability table, and adding diagrams to illustrate regulations.  
 
Commissioner McConnell suggested requesting ‘micro mobility’ planned spaces when site plans are 
submitted for review.  
 
D. 2020 Goals 
 
Principal Planner Menser provided hard copies of the Township Board Goals, the 2020 Planning 
Commission Work Plan, and the 2019 Planning Commission Goals for reference and discussion for 
each Commissioner at their place on the dais.  The commissioners were asked to think about 2020 
goals and plan to discuss and finalize at the February 10, 2020 meeting. 
 
9. Reports and Announcements 
 
A. Township Board updates. 
 
Principal Planner Menser provided a summary of the January 21, 2020 Township Board meeting and 
provided a preview of what is on the agenda for the February 4, 2020 Township Board meeting.    
 
Chair Lane welcomed the new Planning Commissioner, Bill McConnell, to the group. 
 
Principal Planner Menser reminded everyone the Annual Meeting of the Boards and Commissions 
would be January 28, 2020 starting at 6 p.m. to discuss the 2019 accomplishments and 2020 goals.  - 
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10.  Project Updates 
 
A. New Applications - None 
B. Site Plans Received – None 
C. Site Plans Approved - None 
     

11.  Public Remarks - None 
 
12.  Adjournment 
 
Commissioner Shrewsbury moved to adjourn the meeting. 
Supported by Commissioner Cordill. 
VOICE VOTE: Motion carried unanimously.   
 
Chair Lane adjourned the regular meeting at 7:40 p.m. 
 
Respectfully Submitted, 
Debbie Budzynski, Recording Secretary 







 

 

 

Providing a safe and welcoming, sustainable, prime community. 
 

To:  Planning Commission  
 
From:  Peter Menser, Principal Planner 
 
  Mackenzie Dean, Assistant Planner  
 
Date:  February 7, 2020 
 
Re: Special Use Permit #19141 (The Cured Leaf TC, Inc.), establish a 2,282 square 

foot commercial medical marihuana provisioning center in an existing 
commercial center located at 3520 Okemos Road.  

 
 
The Cured Leaf TC, Inc. has applied for a special use permit (SUP) to establish a 2,282 square foot 
commercial medical marihuana provisioning center in an existing commercial center located at 3520 
Okemos Road.  As proposed the provisioning center would occupy two tenant spaces that are currently 
occupied by Sprint (Suite 9) and Asian Express (Suite 10).  The 0.39 acre project site is zoned C-2 
(Commercial).  The site is currently developed with a 12,990 square foot multi-tenant building 
identified as Jolly Oak Center, which was built in 1989.  Other tenants in the commercial center include 
Subway, Royal Nails, Mathnasium, Sport Clips, Biggby, and Baryames Cleaners.   
 
A provisioning center, also referred to a dispensary, is a facility where marihuana, or products derived 
from marihuana, is sold to registered medical marihuana patients or primary caregivers in accordance 
with the Michigan Medical Marihuana Act that was approved in 2008.  A provisioning center license 
obtained from the State of Michigan, Department of Licensing and Regulatory Affairs (LARA), 
authorizes the holder to purchase or transfer marihuana only from growers and processors and to sell 
or transfer marihuana only to registered qualifying patients or registered primary caregivers.  Under 
current State law consumption or use of marihuana or marihuana products at a provisioning center is 
prohibited.  Provisioning centers are also prohibited from selling or allowing the consumption or use 
of alcohol or tobacco products on their premises, and from allowing a physician to conduct 
examinations and issue medical certifications for the purpose of obtaining a registry identification 
card. 
 
Background  
 
At its meeting on May 21, 2019 the Township Board adopted both zoning and non-zoning ordinances 
allowing commercial medical marihuana facilities in designated areas in the Township.  The non-
zoning ordinance established the application process, the facility types allowed, the number of 
permits, and the general operational standards for the different types of commercial facilities, which 
include growers, processors, secure transporters, provisioning centers, and safety compliance 
facilities.  The zoning ordinance established seven designated areas in the Township where 
commercial medical marihuana facilities are permitted and identified the zoning districts in which 
each of the five types of commercial medical marihuana facilities can locate, as identified in the table 
on the following page. 
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Facility type Zoning District(s) allowed Overlay Area(s) allowed 

Grower I (Industrial) 1, 4, 6 

Processor I (Industrial) 1, 4, 6 

Provisioning Center I (Industrial), C-1, C-2, C-3 (Commercial), 
and RP (Research and Office Park)  1, 2, 3, 4, 5, 6, 7 

Safety Compliance Facility I (Industrial), C-1, C-2, C-3 (Commercial), 
and RP (Research and Office Park) 1, 2, 3, 5, 6, 7 

Secure Transporter I (Industrial), C-1, C-2, C-3 (Commercial), 
and RP (Research and Office Park) 1, 2, 3, 5, 6, 7 

 
LOCATION MAP 

 

 
 
Master Plan 
 
The Future Land Use Map from the 2017 Master Plan designates the subject site in the Commercial 
category.  
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FUTURE LAND USE MAP 
 

 
 

Zoning 
 
The proposed project is located in the C-2 (Commercial) zoning district.  A provisioning center is 
permitted in the C-1, C-2, C-3 (Commercial), I (Industrial), and RP (Research and Office Park) zoning 
districts subject to approval of a special use permit reviewed by the Planning Commission and 
approved by the Township Board. 
 
The C-2 district requires a minimum of 100 feet of lot frontage and 4,000 square feet of lot area.  The 
parcel is 0.39 acres in size (16,988 square feet) and has 100 feet of frontage along Okemos Road.  
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ZONING MAP 
 

 
 
Physical Features 
 
The site is currently developed with a 12,990 square foot multi-tenant commercial center identified 
as Jolly Oak Center, which was constructed in 1989.  
 
The Flood Insurance Rate Map (FIRM) for Meridian Township indicates the property is not located 
in the floodplain and wetlands are not present on the site.  The Township Greenspace Plan shows 
no special designation on the site.  
 
Streets and Traffic 
 
The approximate 0.39 acre site is located on the east side of Okemos Road, north of Jolly Road.  
Access to the site is provided from two driveways, one from Okemos Road and one from Hampton 
Place.  A seven foot wide pathway is installed along the Okemos Road frontage.  Okemos Road and 
is a four-lane road with a center turn lane and curb and gutter that is classified as a Principal Arterial 
street in the Street Setbacks and Service Drive map in Section 86-367 of the Code of Ordinances. 
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The most recent (2018) traffic count information from the Michigan Department of Transportation 
(MDOT) showed a total of 21,981 two-way vehicle trips in a 24 hour period on Okemos Road, north 
of Jolly Road.   
 
A traffic assessment is required for an expansion or change of an existing special use where the 
increase in intensity would generate an additional 50 to 99 directional trips during morning and 
afternoon peak hours of traffic.  The applicant submitted a traffic assessment prepared by Giffels 
Webster dated December 16, 2019 that provides information on traffic generated by the proposed 
provisioning center. 
 
The assessment looks at existing and future level of service (LOS) during the AM (7:30-8:30 a.m.) 
and PM (4:45-5:45 p.m.) peak hours at the two existing driveway locations located along Okemos 
Road and Hampton Plaza.  The traffic assessment notes existing traffic at the studied locations all 
operate at an acceptable LOS (LOS C or better) during the AM and PM peak hours.  Under future 
conditions, it is projected all movements will operate at an acceptable level of service (LOS C or 
better). 
 
The submitted traffic assessment contains a trip generation analysis which estimates future vehicle 
trips that could be generated by the proposed provisioning center.  The Institute of Transportation 
Engineers (ITE) trip generation rates for a Marijuana Dispensary (Land Use Code 882) were selected 
to represent the proposed provisioning center.  The following table summarizes findings from the 
trip generation analysis. 
 

Description Size AM Peak Hour PM Peak Hour Weekday In Out Total In Out Total 
Marijuana Dispensary, 
Land Use Code 882 

2,400 
sq. ft.  14 11 25 26 26 52 606 

  
The findings of the traffic assessment shows traffic generated by the proposed provisioning center 
would not create a significant impact at the studied locations. 
  
Parking 
 
The Township Code of Ordinances requires five (minimum) to 5.5 (maximum) parking spaces per 
1,000 square feet of gross floor area for commercial centers and shopping malls having a gross floor 
area less than 25,000 square feet.  The 12,990 square foot multi-tenant commercial center requires a 
minimum of 65 parking spaces and a maximum of 71 parking spaces.  The shopping center currently 
has a total of 68 parking spaces, a portion of which the applicant intends to utilize.  
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Staff Analysis 
 
The Cured Leaf TC, Inc. has requested special use permit approval to occupy tenant space in the Jolly 
Oak Center commercial center at 3520 Okemos Road to operate a commercial medical marihuana 
provisioning center.  For commercial medical marihuana facilities the Planning Commission makes 
a recommendation on the request and the Township Board makes the final decision.  The special 
use permit review criteria found in Section 86-126 of the Code of Ordinances should be used when 
evaluating the proposed special use permit.   
 
Required Spacing  
 
The non-zoning ordinance adopted by the Township Board requires commercial medical marihuana 
facilities to be located one-thousand (1,000) feet from any public or private K-12 school, five hundred 
(500) feet from any church, place of worship or other religious facility, and five hundred (500) feet 
from any library, preschool, or child care center.  The minimum distance between uses is measured 
horizontally between the nearest property lines.  The map on the following page shows the 500 and 
1,000 foot buffers near the proposed provisioning center.  The closest facility to the proposed 
provisioning center is Gilden Woods Early Care and Preschool.  Gilden Woods is located at 2190 
Association Drive which is approximately 890 feet away from the proposed provisioning center.   
 

SETBACKS MAP 
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Commercial Medical Marihuana Facility Permit Application 
 
Applicants for a commercial medical marihuana facility must go through various steps in order to 
establish a facility within Meridian Township, including securing local and state approval.  The local 
process begins with the initial application for a Commercial Medical Marihuana Facility Permit.  To be 
eligible for a permit the applicant was required to submit a non-refundable $5,000 dollar application 
fee and address at least two of the following three requirements: (1) an official statement issued by 
the Department of Licensing and Regulatory Affairs (LARA) indicating that the applicant has 
completed state prequalification for a license, (2) proof that the applicant or owners of at least 75% of 
the applicant are current Township residents and were residents for at least twelve months prior to 
filing the application, (3) signing of a certification restricting the transfer of the permit for a period of 
not less than 30 months after issuance.  The applications were reviewed internally by Township staff 
and the Township Attorney.  Other important aspects of the permit application process included 
submittal of documents addressing the organizational structure of the applicant, passing background 
checks, submitting a security plan for the facility, addressing waste disposal, providing details on 
staffing, and submitting information on product vendors and transporters.   
 
Once the facility application is deemed complete, the applicant receives conditional approval from the 
Director of Community Planning and Development.  In this initial application period the Township did 
received only applications for provisioning centers. 
 
Lottery 
 
If multiple applications are received for an overlay area a lottery is held to establish the order 
applicants can apply for a special use permit.  If a conditionally approved applicant fails to submit a 
SUP application within the required 60 day period after the lottery then the applicant’s conditional 
approval is revoked and the next applicant drawn in the lottery receives an opportunity to submit a 
SUP application.  In the case of the current request, The Cured Leaf TC, Inc. was the only conditionally 
approved applicant in Overlay Area 7, so a lottery was not required. 
 
State Review and Next Steps  
 
SUP approval must be granted by the Township Board before an application can move forward to the 
final steps of approval for a Commercial Medical Marihuana Facility Permit.  Before operations may 
begin at the facility the applicant must be granted a permit by the Director of Community Planning and 
Development and receive final approval from the State of Michigan by completing the License 
Qualification and Final Approval steps of the state application process.  Only when the facility has been 
inspected and the Township has confirmed all applicable State approvals will a Commercial Medical 
Marihuana Facility Permit be issued and the facility allowed to open.  The commercial medical 
marihuana facility permit is issued for a period of one year.   
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Renewal  
 
After one year, the applicant must submit an application to renew the Commercial Medical Marihuana 
Facility Permit.  A $5,000 renewal fee is required at the time of application.  Each year, any pending 
applications for renewal or amendment of valid, unexpired permits are reviewed and granted or 
denied before applications for new permits are considered.  If a renewal is denied or licensure is not 
granted the permit shall be forfeited and the Director may accept new applicants in the next 
application period.  If the applicant maintains a valid State license and remains in good standing with 
both the State and Township a renewal will be granted for another one year period.    
 
Planning Commission Options 
 
The Planning Commission may recommend approval, approval with conditions, or denial of the 
proposed special use permit.   A resolution will be provided at a future meeting. 
 
Attachments 
1. Special use permit application and attachments. 
2. Site plan prepared by Kebs, Inc. dated August 5, 2019 and received on November 13, 2019. 
3. Floor plans prepared by Serra-Marko & Associates dated August 2019 and received by the 

Township on November 13, 2019.  
4. Traffic Assessment prepared by Giffels Webster dated December 16, 2019 and received by the 

Township on December 16, 2019.   
5. Medical Marihuana Overlay Area Map dated May 16, 2019. 
 
 
G: Community Planning & Development\Planning\SPECIAL USE PERMITS (SUP)\2019\SUP 19141 (The Cured Leaf TC, Inc.)\SUP 
19141.pc1.docx 
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FROM: William Stimpson, P.E., Mohamed Aguib, E.I.T 
 

SUBJECT: The Cured Leaf Development Traffic Impact Assessment 
 

DATE: December 16, 2019 

_____________________________________________________________________________________ 

This memorandum documents a traffic impact assessment (TIA) for a 2,400 SF outparcel located on the 

east side of Okemos Road between Jolly Road and Hampton Place (at 3520 Okemos Road). The subject 

outparcel was previously used as a retail shop and a restaurant which are intended to be replaced by a 

marijuana dispensary. The site location is shown on Figure 1.  A traffic impact assessment is being 

requested for the subject outparcel as part of the permit application. This study assumes that the 

proposed development would be fully occupied by end of 2020.  

The key findings and conclusions of the assessment are summarized below, followed by supporting 

analyses.  Detailed data used in the supporting analyses are provided in the appendix. 

Key Findings and Conclusions 

• The subject development can be expected to generate about 25 vehicle trips in the AM peak 

hour (14 entering and 11 exiting) and 52 vehicle trips in the PM peak hour (26 entering and 

26 exiting). 
 

• Under existing and future traffic conditions, both study intersections are expected to 

operate at acceptable levels of service (LOS) of C or better, with acceptable delays during 

both the AM and PM peak hours. (LOS is assigned on a letter-based grading scale, based on 

average vehicular delay).  
 

• The simulation models for the existing and future traffic conditions indicated acceptable 

traffic operations and negligible queues at the study intersections. (The results of the 

simulation and queue lengths are included in the appendix.)  
 

• Sight distance evaluation indicated no apparent sight distance issues, contingent on keeping 

the sight distance clear at the site access locations. 
 

• Access management evaluation indicated that there is no conflict with the opposing 

driveways for the entering or exiting vehicles at the study intersections. 
  

• An evaluation of internal site circulation indicated that, provided the current two two-way 

lanes in the parking lot and the multiple access points to the plaza, traffic circulation is not 

of concern. 
 

• The expected impacts of adding site-generated traffic to the site driveways on Okemos Road 

are negligible. 
 

  

MEMORANDUM 

TO: Nemer Haddad 

 

CC: Michael G. Darga, P.E. 
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Existing Conditions 

Roads – Okemos Road between Jolly Road and Hampton Place is classified as a principal arterial and 

consists of four lanes with a center left-turn lane. The posted speed limit on Okemos Road is 45 mph.  

Traffic Volumes – Daily traffic volumes along Okemos Road were obtained from the Michigan Department 

of Transportation’s (MDOT) Transportation Data Management System (TDMS). The study segment has an 

interpolated Annual Average Daily Traffic volume (AADT 2018) of 21,981 vehicles-per-day.  

For this study, Traffic Data Collection, LLC (TDC) was subcontracted to make video-based turning-

movement counts during the typical 7-9 a.m. and 4-6 p.m. peak periods of Thursday, December 5, 2019.  

As approved by the township, these counts were conducted at the following intersections: 

• Okemos Road and Hampton Place 

• Okemos Road and Site Access 

These recent detailed count data are also presented in the appendix.  The peak-hour volumes for the 

study intersections during existing conditions are illustrated in Figure 2. 

Sight Distance Evaluation – Since the study intersections are not proposed and currently being used, an 

evaluation of sight distance was deemed unnecessary. However, an evaluation of roadway geometry and 

obstructions at the study intersections was performed using traffic cameras, Google Earth Aerials, and 

Google Street View, indicating that no apparent issues would cause sight distance issues, contingent on 

keeping the sight distance clear. 

 

Access Management and Site Circulation – The nearest opposing driveway on Okemos Road is located 

between the study intersections, about 80 feet south of Hampton Place, and it is currently a right-in/right-

out driveway. This opposing driveway is not anticipated to affect the access to any of the study 

intersections due to its restricted movements. The second nearest opposing driveway on Okemos Road is 

located approximately 280 feet north of Hampton Place, and it is not anticipated to impact the Hampton 

Place site access. A simulation of traffic operations in future conditions indicated negligible vehicle 

queuing in the center two-way left-turn lane, see appendix for simulation files. Therefore, there will be 

no conflict with the opposing driveways for the entering or exiting vehicles at the study intersections.  

 

The evaluation of internal site circulation indicated that, provided the current two two-way lanes in the 

parking lot and the multiple access points to the site, traffic circulation is not anticipated to be of concern.  
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Future Conditions  

Roads – This study assumes that no major road improvements will occur in the study area. In addition, 

improvements were recently completed at the intersection of Jolly Road and Okemos Road. 

Background Traffic Volumes – To properly evaluate the traffic impacts of a proposed development, it is 

generally necessary to anticipate the background volumes at the time of project build-out. Since the 

subject parcel is planned for occupation within one year of this study, background growth was excluded 

from the study following industry standards.  

Trip Generation – The published daily and peak hour trip generation rates, along with inbound/outbound 

percentages from the Institute of Transportation Engineer’s Trip Generation Manual (10th Edition), were 

used to calculate the number of daily and peak hour trips for the land uses, as shown on Table 1.  

 

Table 1.  Trip Generation 
 

Land Use 
ITE 
Use 

Size 
Week-

day 
Trips 

AM Peak-Hour 
Trips 

PM Peak-Hour 
Trips 

In Out Total In Out Total 

Existing 

High-Turnover (Sit-Down) Restaurant  932 1,200 SF 135 7 5 12 7 5 12 

Shopping Center1  820 1,200 SF 45 1 0 1 2 3 5 

 Total Existing Trips 180 8 5 13 9 8 17 

Proposed Marijuana Dispensary  882 2,400 SF 606 14 11 25 26 26 52 

Change in Total Trips 426 6 6 12 17 18 35 

1  Potential trip generation if this (now vacant) space were to be re-occupied by a retail use 

 

Trip Distribution and Assignment – Site-generated traffic is commonly assumed to be distributed 

consistent with existing traffic patterns, subject to professional judgment.  Here, the directionality of 

overall traffic on Okemos Road – 54% southbound and 46% northbound in the AM peak hour and 48% 

southbound and 52% northbound in the PM peak hour – was a major determinant of this study’s trip 

distribution modeling.  The expected distribution of the future additional site traffic between the two 

access intersections on Okemos Road was estimated by applying professional judgment to the location of 

the proposed new use within the overall site. 

It should be noted that the site has a third access point on Jolly Road which, if included in the study, would 

provide more distributed site-generated trips and reduce the impacts predicted on the other two access 

points on Okemos Road. However, per the Township’s request and as a conservative approach, only two 

site access points were considered in this study.  

The above directional considerations were combined to develop trip distribution patterns, which were 

then applied to the trip generation totals in Table 1 to assign site trips by peak hour; see Figure 3.  Total 

peak-hour traffic at build-out is predicted in Figure 4; this figure adds the site trips shown in Figure 3 to 

the existing traffic volumes shown in Figure 2. 

Traffic Impacts – Impact (or capacity) analyses for the site access drives were conducted using the Synchro 

10 computerized traffic model, based on methodology contained in the Transportation Research Board’s 

Highway Capacity Manual (HCM). The current study applied the latest, most conservative methodology, 

first appearing in the HCM 6th Edition.  The primary objective of such analyses is to determine the level of 

service, a qualitative measure of the “ease” of traffic flow based on vehicular delay.  Analytical models are 
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used in Synchro to estimate average “control” delay.  These models account for lane configuration, grade 

(if any), type of traffic control, traffic volume and composition, and other traffic flow parameters.  At 

intersections with stop-sign control on the side street, results are provided only for the side street and 

major street left turns. 

 

Level of service (LOS) is expressed on a letter-based grading scale, with A being the highest level and F 

being the lowest level.  Table 2 defines LOS in terms of average control delay per vehicle according to 

HCM methodology. Detailed Synchro printouts are presented in the appendix, with the results 

summarized in Tables 3 and 4. Note that the summary results address current traffic and future total 

(build-out) traffic. 

 

Table 2.  Level of Service Criteria for Unsignalized Intersections 
 

Level of Service Average Control Delay per Vehicle (sec) 

A ≤ 10 

B > 10  and  ≤ 15 

C > 15  and  ≤ 25 

D > 25  and  ≤ 35 

E > 35  and  ≤ 50 

F > 50 
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The key findings of the Synchro analyses are as follows: 

 

• Under the existing traffic condition, both study intersections are showing acceptable LOS of 

C or better, and acceptable delay during both the AM and PM peak hours. 

 

• Under the future traffic condition, both study intersections are showing acceptable LOS of 

C or better, and acceptable delay during both the AM and PM peak hours.  

 

• Under the future traffic condition at Okemos and Hampton, the delay on the westbound 

left-turn movement is 34.7 seconds (LOS D) during the PM peak hour. A simulation model 

was evaluated at this intersection indicating negligible queues, and vehicles were able to 

adequately enter Okemos Road.  

 

• It should be noted that a third access to the site on Jolly Road was not included in the study, 

which is a conservative approach. More distributed site-generated trips (at three access 

points) would alleviate the operations at the two intersections evaluated.  

 

• The simulation models for the existing and future traffic conditions indicated acceptable 

traffic operations and negligible queues. The results of the simulation and queue lengths 

are included in the appendix.  

 

Table 3.  Level of Service Criteria at Okemos Road and Site Access 
 

Approach Movement 

AM Peak Hour PM Peak Hour 

Delay 

(sec) 
LOS Delay 

(sec) 
LOS 

Existing Traffic Conditions 

WB L + R 14.8 B 15.3 C 

SB L 11.8 B 12.7 B 

Future Total Traffic Conditions 

WB L + R 17.4 C 21.5 C 

SB L 11.9 B 13.0 B 

 

Table 4.  Level of Service Criteria at Okemos Road and Hampton Place 
 

Approach Movement 

AM Peak Hour PM Peak Hour 

Delay 

(sec) 
LOS Delay 

(sec) 
LOS 

Existing Traffic Conditions 

WB L + R 20.2 C 19.0 C 

SB L 11.7 B 13.8 B 

Future Total Traffic Conditions 

WB L + R 20.5 C 19.5 C 

SB L 11.8 B 14.0 B 
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YEARS OF EXPERIENCE 

49 

 
EDUCATION 
Master of Engineering, 
Civil Engineering 
Texas A&M University 
 
Bachelor of Science in 
Engineering, 
Civil Engineering 
University of Michigan 

 
LICENSES/REGISTRATION 

Professional Engineer 

Michigan 

 

MEMBERSHIPS 

Institute of Transportation 

Engineers,  

Fellow-Life Member 

 

AWARDS 

DCA Certificate of 

Achievement, 1974; 

ITE Past Presidents’ 

Award, Honorable 

Mention, 1978; 

APA Vernon Deines Awards 

for Outstanding Small Town 

Plans, 2007 & 2017 

(team member) 

 

SPECIAL EXPERTISE 

Traffic Safety Research 

Facility Safety Auditing 

Crash Litigation Support 

Site Plan Traffic Review 

Traffic Impact Analysis 

Access Management  

Shared Parking

 
 

 
 
William A. Stimpson, PE 
Senior Traffic Engineer 

William Stimpson has 49 years of experience in transportation and traffic engineering, specializing in 

traffic safety and site planning. His traffic safety work has included applied research, facility safety 

auditing, and crash litigation support. His site planning work has included plan development and review, 

parking studies, traffic impact analysis, and access management. He has also dealt with a wide variety 

of other traffic planning issues, including freight transportation and ridesharing and bicycling incentives. 

 
Mr. Stimpson has performed traffic reviews of hundreds of site plans; prepared shared parking studies, 

thoroughfare plans, crash data studies, corridor safety evaluations, and access management studies; 

conducted and reviewed numerous traffic impact studies; and completed signal warrant evaluations and 

cut-through traffic studies for both public and private clients. He has also investigated individual traffic 

crashes relative to alleged personal, premises, highway-tort, and auto product liability; conducted crash 

causation analyses; and provided expert testimony as requested. 

 

 

Traffic Safety Research Traffic Impact Analysis 

Diagnostic studies of visual communication Numerous studies, beginning in 1974; e.g.: 

Driver Expectancy Concept (co-developer) Francis Scott Key Mall 

National guidelines for Right Turn on Red The Mall at Partridge Creek 

Revised national standards for road striping Twelve Oaks Mall 

Timing of yellow traffic signal Loves Travel Stop & Country Store 

 Emagine Theaters 

Facility Safety Auditing Plymouth High School 

Proving Ground Safety Consultant (Ford Motor) South Lyon East High School 

Traffic Engineering Supervisor (Ada Co., ID) Liberty Middle School 

FHWA Geometric Design Lab (Program Mgr.) Field, Eriksson, & Gallimore E.S. 

Interactive Highway Safety Design Model Perfecting Church 

SEMCOG Traffic Safety Manual (lead author) Mt. Zion Church 

Corridor & crash site safety evaluations Kensington Community Church 

 St. Joseph Mercy Hospital 

Crash Litigation Support Mattawan LDFA TIS & interchange design 

Investigations of over 150 individual crashes Croswell TIS & MI Sugar site planning 

Personal, premises, highway-tort, product liability Catalyst Mixed-Use Building 

Specialization in crash causation analysis Brookside Mixed-Use Building 

Testimony in both civil & criminal cases Multifamily residential (Berkley) 

 Birmingham Boutique Hotel 

Site Plan Traffic Review Peabody Site Development (Birmingham) 

Municipal reviews via nominal pass-through fee Detroit Pistons Performance Center 

Requested access & circulation improvements New TIS policy for several communities 

Reductions in impervious parking surfaces TIS reviews for municipal clients 

Pedestrian safety improvements Cut-through traffic studies 

  

Parking Access Management 

FHWA study on fringe parking for carpoolers Ada Co. traffic engineering supervision 

Permit parking programs in various cities MDOT Access Mgmt. Handbook training 

Shared parking evaluations Plan for M-24, Oakland Co. line to I-69 

 Plan for Allen & West Roads (Woodhaven) 

Alternative Modes Ordinance policy for Grand Blanc Twp. 

Bike route planning & implementation (ID) Plan for Van Dyke Ave (Shelby Township) 

Complete Streets Ordinance (Lath. Village) Plan for Orchard Lk Rd (Farmington Hills) 

Americans with Disabilities standards 

 

Freight Transportation  

FHWA research studies on heavy trucks  
Assembly sequencing to reduce delivery costs  
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Mr. Aguib has over 9 years of comprehensive traffic engineering experience. Throughout his career 
he has been responsible for transportation planning, traffic operations, roadway design, research, and 
grant applications. He has provided the transportation and traffic engineering services on the private, local  
municipalities, and state levels. Mohamed has expertise in a wide variety of transportation planning, traffic 
engineering, and design projects in which he has been responsible for all aspects of the project development. 
He is responsible for all aspects of the project scoping, analysis, design and delivery. As he is new to Giffels 
Webster, most of the projects listed below were performed while Mr. Aguib was employed with other firms.

Mohamed Aguib
Traffic Engineer

Relevant Experience
American Center for Mobility (ACM) Phase 1A Design Plan - Ypsilanti, Michigan 
East Detroit Riverfront Riverwalk Design Plan - Detroit, Michigan
Uniroyal Seawall Rehabilitation Design Plan - Detroit, Michigan
Marathon Petroleum - Melvindale, Michigan
Kalamazoo River Valley Trail - Kalamazoo, Michigan
City Wide Signing and Pavement Marking Program - Kalamazoo, Michigan
County Wide Signal Wattage Inventory Program - Kalamazoo, Michigan
Tower Properties - Troy, Michigan 
Four Points by Sheraton Hotel - Novi, Michigan
Private Developments Traffic Impact Studies, Michigan
Wayne County Justice Center Traffic Impact Study - Detroit, Michigan
Ford Field and Detroit Lions Arena Ingress and Egress Study - Detroit, Michigan
Mayberry Homes Traffic Impact Study - Hartland, Michigan
Signal Optimization Study for Lapeer Avenue - St Clair County, Michigan
Signal Optimization Study for Adams Road and Lincoln Street  - City of Birmingham, Michigan
University Boulevard and Rouse Road, Intersection Improvements - Orange, Florida
Lake Pickett Road at North Tanner Rd, Intersection Improvements - Orange, Florida
Buck Road, Bridge Replacement - Orange, Florida
Sherry Drive, Bridge Replacement - Orange, Florida
West Bay Parkway Travel Demand Evaluations - Bay County, Florida
Grove Park Residential Development, Parking Demand Analysis, Port St. Lucie, Florida
Traffic Impact Analysis Projects, Florida
City of Orlando, Signal Timing Project - Orlando, Florida
FDOT District 5, Transportation Systems Management and Operations
FDOT District 2, Putnam County 2016 Annual Counts
FDOT District 2, DRI Tracker Application
University of Central Florida, Safety Improvements - Orange, Florida
University of Central Florida, Master Plan Update - Orange County, Florida
Oak Ridge Road Pedestrian and Bike Safety Study - Orange, Florida
Concurrency Management System (CMS) - Orange and Putnam Counties, Florida
Orange County Transportation CMS Application User’s Guide, Florida
City of Orlando and FDOT District 3, Smart City Grant and Autonomous Vehicles Research - Orlando, Florida

YEARS OF EXPERIENCE
9

EDUCATION
Bachelor of Science
Civil Engineering,
University of Central Florida 

CERTIFICATIONS 
PSMJ Project Management 
Bootcamp

FDOT Local Agency Program 
Design Criteria, Specifications & 
Construction Checklist Training

Consortium for ITS Training and 
Education (CITE) Traffic  
Engineering and Operations

USDOT ITS Professional  
Capacity Building Program (ITS 
PCB) ITS Standards Training

National Highway Institute (NHI) 
ITS Procurement

E.I.T. (Civil) FBPE registration 
#1100019088

SPECIAL EXPERTISE
Traffic Engineering
Transportation Planning
Roadway Design
Safety Studies
Grants
ITS Planning and Design
Corridor & Intersection  



Land Use: 882

Marijuana Dispensary

Description

A marijuana dispensary is a standalone facility where cannabis is sold to patients or consumers in a

legal manner.

Additional Data

Time-of-day distribution data for this land use for a weekday and Saturday are presented in Appendix

A. For the four general urban/suburban sites with data, the overall highest vehicle volumes during

the AM and PM on a weekday were counted between 11:45 a.m. and 12:45 p.m. and 5:45 and 6:45

p.m., respectively.

The sites were surveyed in the 201 Os in Colorado and Oregon.

Source Numbers

867,893,919

Trip Generation Manual 10th Edition· Volume 2: Data· Retail (Land Uses 800-899) 583
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Project: Meridian Twp. Traffic Study
Study:4 Hr. Video Turning Movement Count
Weather: Cldy. Dry Deg's 30's
Count By Miovision Video VCU 3CU SW

4 Hour video traffic study was conducted during typical weekday (Thursday) from 7:00 AM - 9:00 AM morning & 4:00 PM - 6:00 PM afternoon peak 
hours, while school was in session. 

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Peds
Okemos Road
Southbound

Hampton Place
Westbound

Okemos Road
Northbound

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
07:00 AM 145 6 0 151 7 5 0 12 0 109 0 109 272
07:15 AM 189 6 0 195 14 6 0 20 13 166 0 179 394
07:30 AM 271 8 0 279 20 8 0 28 4 278 0 282 589
07:45 AM 215 5 0 220 12 5 0 17 5 303 0 308 545

Total 820 25 0 845 53 24 0 77 22 856 0 878 1800

08:00 AM 211 4 0 215 10 7 0 17 7 252 0 259 491
08:15 AM 218 10 0 228 11 4 0 15 4 228 0 232 475
08:30 AM 250 9 0 259 19 4 0 23 4 238 0 242 524
08:45 AM 200 13 0 213 20 2 0 22 9 253 0 262 497

Total 879 36 0 915 60 17 0 77 24 971 0 995 1987

*** BREAK ***

04:00 PM 268 14 0 282 18 5 0 23 10 240 0 250 555
04:15 PM 257 13 0 270 16 8 3 27 10 256 0 266 563
04:30 PM 239 12 0 251 15 6 1 22 10 217 0 227 500
04:45 PM 243 16 0 259 14 2 2 18 15 242 0 257 534

Total 1007 55 0 1062 63 21 6 90 45 955 0 1000 2152

05:00 PM 290 19 0 309 22 3 0 25 11 299 0 310 644
05:15 PM 291 20 0 311 15 1 0 16 23 326 0 349 676
05:30 PM 241 17 0 258 17 3 0 20 10 232 0 242 520
05:45 PM 216 15 0 231 20 4 0 24 12 236 0 248 503

Total 1038 71 0 1109 74 11 0 85 56 1093 0 1149 2343

Grand Total 3744 187 0 3931 250 73 6 329 147 3875 0 4022 8282
Apprch % 95.2 4.8 0  76 22.2 1.8  3.7 96.3 0   

Total % 45.2 2.3 0 47.5 3 0.9 0.1 4 1.8 46.8 0 48.6
Pass Cars 3685 185 0 3870 247 73 0 320 146 3821 0 3967 8157

% Pass Cars 98.4 98.9 0 98.4 98.8 100 0 97.3 99.3 98.6 0 98.6 98.5
Single Units 48 2 0 50 1 0 0 1 1 46 0 47 98

% Single Units 1.3 1.1 0 1.3 0.4 0 0 0.3 0.7 1.2 0 1.2 1.2
Heavy Trucks 11 0 0 11 2 0 0 2 0 8 0 8 21

% Heavy Trucks 0.3 0 0 0.3 0.8 0 0 0.6 0 0.2 0 0.2 0.3
Peds 0 0 0 0 0 0 6 6 0 0 0 0 6

% Peds 0 0 0 0 0 0 100 1.8 0 0 0 0 0.1

TDC Traffic Comments: Non-signalized "T" intersection. Video VCU camera was located within SW intersection quadrant. Note: Peds. are excluded from 
peak hour reports. Traffic study was conducted for Meridian Township Traffic Impact Study for Giffels Webster.   

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster
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Okemos Road
Southbound

Hampton Place
Westbound

Okemos Road
Northbound

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 271 8 279 20 8 28 4 278 282 589
07:45 AM 215 5 220 12 5 17 5 303 308 545
08:00 AM 211 4 215 10 7 17 7 252 259 491

08:15 AM 218 10 228 11 4 15 4 228 232 475

Total Volume 915 27 942 53 24 77 20 1061 1081 2100
% App. Total 97.1 2.9  68.8 31.2  1.9 98.1   

PHF .844 .675 .844 .663 .750 .688 .714 .875 .877 .891
Pass Cars 906 27 933 51 24 75 19 1043 1062 2070

% Pass Cars 99.0 100 99.0 96.2 100 97.4 95.0 98.3 98.2 98.6
Single Units 7 0 7 0 0 0 1 15 16 23

% Single Units 0.8 0 0.7 0 0 0 5.0 1.4 1.5 1.1
Heavy Trucks 2 0 2 2 0 2 0 3 3 7

% Heavy Trucks 0.2 0 0.2 3.8 0 2.6 0 0.3 0.3 0.3
Peds 0 0 0 0 0 0 0 0 0 0

% Peds 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster
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Okemos Road
Southbound

Hampton Place
Westbound

Okemos Road
Northbound

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 243 16 259 14 2 16 15 242 257 532
05:00 PM 290 19 309 22 3 25 11 299 310 644
05:15 PM 291 20 311 15 1 16 23 326 349 676
05:30 PM 241 17 258 17 3 20 10 232 242 520

Total Volume 1065 72 1137 68 9 77 59 1099 1158 2372
% App. Total 93.7 6.3  88.3 11.7  5.1 94.9   

PHF .915 .900 .914 .773 .750 .770 .641 .843 .830 .877
Pass Cars 1048 71 1119 68 9 77 59 1095 1154 2350

% Pass Cars 98.4 98.6 98.4 100 100 100 100 99.6 99.7 99.1
Single Units 14 1 15 0 0 0 0 4 4 19

% Single Units 1.3 1.4 1.3 0 0 0 0 0.4 0.3 0.8
Heavy Trucks 3 0 3 0 0 0 0 0 0 3

% Heavy Trucks 0.3 0 0.3 0 0 0 0 0 0 0.1
Peds 0 0 0 0 0 0 0 0 0 0

% Peds 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster
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Aerial Photo

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster
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4 Hour video traffic study was conducted during typical weekday (Thursday) from 7:00 AM - 9:00 AM morning & 4:00 PM - 6:00 PM afternoon peak 
hours, while school was in session. 

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Peds
Okemos Road
Southbound

Plaza Driveway
Westbound

Okemos Road
Northbound

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
07:00 AM 142 4 0 146 4 4 0 8 8 103 0 111 265
07:15 AM 194 2 0 196 2 1 0 3 10 176 0 186 385
07:30 AM 279 1 0 280 8 0 0 8 17 274 0 291 579
07:45 AM 213 3 0 216 6 1 0 7 13 305 0 318 541

Total 828 10 0 838 20 6 0 26 48 858 0 906 1770

08:00 AM 217 2 0 219 6 0 1 7 15 247 0 262 488
08:15 AM 206 3 0 209 4 0 0 4 13 227 0 240 453
08:30 AM 249 4 0 253 4 3 0 7 14 236 0 250 510
08:45 AM 199 3 0 202 2 1 0 3 2 266 0 268 473

Total 871 12 0 883 16 4 1 21 44 976 0 1020 1924

*** BREAK ***

04:00 PM 257 3 0 260 5 0 0 5 13 244 0 257 522
04:15 PM 274 4 0 278 5 2 0 7 10 263 0 273 558
04:30 PM 238 2 0 240 1 0 2 3 4 233 0 237 480
04:45 PM 235 1 0 236 7 0 2 9 14 238 0 252 497

Total 1004 10 0 1014 18 2 4 24 41 978 0 1019 2057

05:00 PM 288 2 0 290 8 0 1 9 11 304 0 315 614
05:15 PM 307 4 0 311 6 0 0 6 12 340 0 352 669
05:30 PM 244 4 0 248 7 0 0 7 9 241 0 250 505
05:45 PM 221 2 0 223 5 1 0 6 7 244 0 251 480

Total 1060 12 0 1072 26 1 1 28 39 1129 0 1168 2268

Grand Total 3763 44 0 3807 80 13 6 99 172 3941 0 4113 8019
Apprch % 98.8 1.2 0  80.8 13.1 6.1  4.2 95.8 0   

Total % 46.9 0.5 0 47.5 1 0.2 0.1 1.2 2.1 49.1 0 51.3
Pass Cars 3704 44 0 3748 79 13 0 92 167 3886 0 4053 7893

% Pass Cars 98.4 100 0 98.5 98.8 100 0 92.9 97.1 98.6 0 98.5 98.4
Single Units 48 0 0 48 1 0 0 1 3 47 0 50 99

% Single Units 1.3 0 0 1.3 1.2 0 0 1 1.7 1.2 0 1.2 1.2
Heavy Trucks 11 0 0 11 0 0 0 0 2 8 0 10 21

% Heavy Trucks 0.3 0 0 0.3 0 0 0 0 1.2 0.2 0 0.2 0.3
Peds 0 0 0 0 0 0 6 6 0 0 0 0 6

% Peds 0 0 0 0 0 0 100 6.1 0 0 0 0 0.1

TDC Traffic Comments: Non-signalized "T" intersection. Video VCU camera was located within SW intersection quadrant. Note: Peds. are excluded from 
peak hour reports. Traffic study was conducted for Meridian Township Traffic Impact Study for Giffels Webster.   

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster
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Okemos Road
Southbound

Plaza Driveway
Westbound

Okemos Road
Northbound

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 279 1 280 8 0 8 17 274 291 579
07:45 AM 213 3 216 6 1 7 13 305 318 541
08:00 AM 217 2 219 6 0 6 15 247 262 487
08:15 AM 206 3 209 4 0 4 13 227 240 453

Total Volume 915 9 924 24 1 25 58 1053 1111 2060
% App. Total 99 1  96 4  5.2 94.8   

PHF .820 .750 .825 .750 .250 .781 .853 .863 .873 .889
Pass Cars 906 9 915 24 1 25 55 1035 1090 2030

% Pass Cars 99.0 100 99.0 100 100 100 94.8 98.3 98.1 98.5
Single Units 7 0 7 0 0 0 1 15 16 23

% Single Units 0.8 0 0.8 0 0 0 1.7 1.4 1.4 1.1
Heavy Trucks 2 0 2 0 0 0 2 3 5 7

% Heavy Trucks 0.2 0 0.2 0 0 0 3.4 0.3 0.5 0.3
Peds 0 0 0 0 0 0 0 0 0 0

% Peds 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster
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Okemos Road
Southbound

Plaza Driveway
Westbound

Okemos Road
Northbound

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 235 1 236 7 0 7 14 238 252 495

05:00 PM 288 2 290 8 0 8 11 304 315 613
05:15 PM 307 4 311 6 0 6 12 340 352 669
05:30 PM 244 4 248 7 0 7 9 241 250 505

Total Volume 1074 11 1085 28 0 28 46 1123 1169 2282
% App. Total 99 1  100 0  3.9 96.1   

PHF .875 .688 .872 .875 .000 .875 .821 .826 .830 .853
Pass Cars 1059 11 1070 28 0 28 44 1119 1163 2261

% Pass Cars 98.6 100 98.6 100 0 100 95.7 99.6 99.5 99.1
Single Units 12 0 12 0 0 0 2 4 6 18

% Single Units 1.1 0 1.1 0 0 0 4.3 0.4 0.5 0.8
Heavy Trucks 3 0 3 0 0 0 0 0 0 3

% Heavy Trucks 0.3 0 0.3 0 0 0 0 0 0 0.1
Peds 0 0 0 0 0 0 0 0 0 0

% Peds 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster
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Aerial Photo

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

Giffels Webster



HCM 6th TWSC

1: Okemos & Site Access 12/12/2019

Okemos Development   12/12/2019 Existing AM Synchro 10 Report

Giffels Webster - MA Page 1

Intersection

Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 1 24 1057 58 9 915

Future Vol, veh/h 1 24 1057 58 9 915

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 - - - 150 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 78 78 87 87 83 83

Heavy Vehicles, % 0 0 2 2 1 1

Mvmt Flow 1 31 1215 67 11 1102

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1822 641 0 0 1282 0

          Stage 1 1249 - - - - -

          Stage 2 573 - - - - -

Critical Hdwy 6.8 6.9 - - 4.12 -

Critical Hdwy Stg 1 5.8 - - - - -

Critical Hdwy Stg 2 5.8 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.21 -

Pot Cap-1 Maneuver 70 422 - - 543 -

          Stage 1 237 - - - - -

          Stage 2 533 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 69 422 - - 543 -

Mov Cap-2 Maneuver 175 - - - - -

          Stage 1 237 - - - - -

          Stage 2 522 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 14.8 0 0.1

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 399 543 -

HCM Lane V/C Ratio - - 0.08 0.02 -

HCM Control Delay (s) - - 14.8 11.8 -

HCM Lane LOS - - B B -

HCM 95th %tile Q(veh) - - 0.3 0.1 -



HCM 6th TWSC

2: Okemos & Hampton 12/12/2019

Okemos Development   12/12/2019 Existing AM Synchro 10 Report

Giffels Webster - MA Page 2

Intersection

Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 24 53 1061 20 27 915

Future Vol, veh/h 24 53 1061 20 27 915

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 0 - - 200 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 69 69 88 88 84 84

Heavy Vehicles, % 3 3 2 2 1 1

Mvmt Flow 35 77 1206 23 32 1089

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1827 615 0 0 1229 0

          Stage 1 1218 - - - - -

          Stage 2 609 - - - - -

Critical Hdwy 6.86 6.96 - - 4.12 -

Critical Hdwy Stg 1 5.86 - - - - -

Critical Hdwy Stg 2 5.86 - - - - -

Follow-up Hdwy 3.53 3.33 - - 2.21 -

Pot Cap-1 Maneuver 67 432 - - 568 -

          Stage 1 241 - - - - -

          Stage 2 503 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 63 432 - - 568 -

Mov Cap-2 Maneuver 171 - - - - -

          Stage 1 241 - - - - -

          Stage 2 475 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 20.2 0 0.3

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 171 432 568 -

HCM Lane V/C Ratio - - 0.203 0.178 0.057 -

HCM Control Delay (s) - - 31.4 15.1 11.7 -

HCM Lane LOS - - D C B -

HCM 95th %tile Q(veh) - - 0.7 0.6 0.2 -



Queuing and Blocking Report

Existing AM 12/13/2019

Okemos Development SimTraffic Report

Giffels Webster - MA Page 1

Intersection: 1: Okemos & Site Access

Movement WB SB

Directions Served LR L

Maximum Queue (ft) 45 31

Average Queue (ft) 16 5

95th Queue (ft) 43 23

Link Distance (ft) 242

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Okemos & Hampton

Movement WB WB NB NB SB

Directions Served L R T TR L

Maximum Queue (ft) 65 65 17 9 44

Average Queue (ft) 21 28 1 0 16

95th Queue (ft) 55 55 7 6 43

Link Distance (ft) 503 503 49 49

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0



HCM 6th TWSC

1: Okemos & Site Access 12/13/2019

Okemos Development   Existing PM Synchro 10 Report

Giffels Webster - MA Page 1

Intersection

Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 28 1130 46 11 1074

Future Vol, veh/h 0 28 1130 46 11 1074

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 - - - 150 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 86 86 83 83 87 87

Heavy Vehicles, % 0 0 1 1 1 1

Mvmt Flow 0 33 1361 55 13 1234

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 2032 708 0 0 1416 0

          Stage 1 1389 - - - - -

          Stage 2 643 - - - - -

Critical Hdwy 6.8 6.9 - - 4.12 -

Critical Hdwy Stg 1 5.8 - - - - -

Critical Hdwy Stg 2 5.8 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.21 -

Pot Cap-1 Maneuver 51 382 - - 482 -

          Stage 1 200 - - - - -

          Stage 2 491 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 50 382 - - 482 -

Mov Cap-2 Maneuver 147 - - - - -

          Stage 1 200 - - - - -

          Stage 2 478 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 15.3 0 0.1

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 382 482 -

HCM Lane V/C Ratio - - 0.085 0.026 -

HCM Control Delay (s) - - 15.3 12.7 -

HCM Lane LOS - - C B -

HCM 95th %tile Q(veh) - - 0.3 0.1 -



HCM 6th TWSC

2: Okemos & Hampton 12/13/2019

Okemos Development   Existing PM Synchro 10 Report

Giffels Webster - MA Page 2

Intersection

Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 9 68 1099 59 72 1065

Future Vol, veh/h 9 68 1099 59 72 1065

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 0 - - 200 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 77 77 83 83 91 91

Heavy Vehicles, % 0 0 0 0 2 2

Mvmt Flow 12 88 1324 71 79 1170

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 2103 698 0 0 1395 0

          Stage 1 1360 - - - - -

          Stage 2 743 - - - - -

Critical Hdwy 6.8 6.9 - - 4.14 -

Critical Hdwy Stg 1 5.8 - - - - -

Critical Hdwy Stg 2 5.8 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.22 -

Pot Cap-1 Maneuver 45 388 - - 486 -

          Stage 1 207 - - - - -

          Stage 2 436 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 38 388 - - 486 -

Mov Cap-2 Maneuver 136 - - - - -

          Stage 1 207 - - - - -

          Stage 2 365 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 19 0 0.9

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 136 388 486 -

HCM Lane V/C Ratio - - 0.086 0.228 0.163 -

HCM Control Delay (s) - - 33.9 17 13.8 -

HCM Lane LOS - - D C B -

HCM 95th %tile Q(veh) - - 0.3 0.9 0.6 -



Queuing and Blocking Report

Existing PM 12/13/2019

Okemos Development SimTraffic Report

Giffels Webster - MA Page 1

Intersection: 1: Okemos & Site Access

Movement WB SB

Directions Served LR L

Maximum Queue (ft) 36 30

Average Queue (ft) 17 5

95th Queue (ft) 43 22

Link Distance (ft) 242

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Okemos & Hampton

Movement WB WB NB NB SB

Directions Served L R T TR L

Maximum Queue (ft) 43 61 23 18 69

Average Queue (ft) 8 31 1 2 30

95th Queue (ft) 32 53 11 11 60

Link Distance (ft) 503 503 49 49

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0



HCM 6th TWSC

1: Okemos & Site Access 12/13/2019

Okemos Development   Future AM Synchro 10 Report
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Intersection

Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 6 28 1058 65 14 916

Future Vol, veh/h 6 28 1058 65 14 916

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 - - - 150 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 78 78 87 87 83 83

Heavy Vehicles, % 0 0 2 2 1 1

Mvmt Flow 8 36 1216 75 17 1104

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1840 646 0 0 1291 0

          Stage 1 1254 - - - - -

          Stage 2 586 - - - - -

Critical Hdwy 6.8 6.9 - - 4.12 -

Critical Hdwy Stg 1 5.8 - - - - -

Critical Hdwy Stg 2 5.8 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.21 -

Pot Cap-1 Maneuver 68 419 - - 538 -

          Stage 1 236 - - - - -

          Stage 2 525 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 66 419 - - 538 -

Mov Cap-2 Maneuver 172 - - - - -

          Stage 1 236 - - - - -

          Stage 2 508 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 17.4 0 0.2

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 334 538 -

HCM Lane V/C Ratio - - 0.131 0.031 -

HCM Control Delay (s) - - 17.4 11.9 -

HCM Lane LOS - - C B -

HCM 95th %tile Q(veh) - - 0.4 0.1 -



HCM 6th TWSC

2: Okemos & Hampton 12/13/2019

Okemos Development   Future AM Synchro 10 Report

Giffels Webster - MA Page 2

Intersection

Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 25 54 1065 21 28 920

Future Vol, veh/h 25 54 1065 21 28 920

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 0 - - 200 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 69 69 88 88 84 84

Heavy Vehicles, % 3 3 2 2 1 1

Mvmt Flow 36 78 1210 24 33 1095

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1836 617 0 0 1234 0

          Stage 1 1222 - - - - -

          Stage 2 614 - - - - -

Critical Hdwy 6.86 6.96 - - 4.12 -

Critical Hdwy Stg 1 5.86 - - - - -

Critical Hdwy Stg 2 5.86 - - - - -

Follow-up Hdwy 3.53 3.33 - - 2.21 -

Pot Cap-1 Maneuver 67 430 - - 566 -

          Stage 1 239 - - - - -

          Stage 2 500 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 63 430 - - 566 -

Mov Cap-2 Maneuver 170 - - - - -

          Stage 1 239 - - - - -

          Stage 2 471 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 20.5 0 0.3

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 170 430 566 -

HCM Lane V/C Ratio - - 0.213 0.182 0.059 -

HCM Control Delay (s) - - 31.8 15.2 11.8 -

HCM Lane LOS - - D C B -

HCM 95th %tile Q(veh) - - 0.8 0.7 0.2 -



Queuing and Blocking Report

Future AM 12/13/2019

Okemos Development SimTraffic Report

Giffels Webster - MA Page 1

Intersection: 1: Okemos & Site Access

Movement WB NB SB

Directions Served LR TR L

Maximum Queue (ft) 57 10 35

Average Queue (ft) 20 0 7

95th Queue (ft) 48 8 28

Link Distance (ft) 242 193

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Okemos & Hampton

Movement WB WB NB NB SB

Directions Served L R T TR L

Maximum Queue (ft) 78 66 29 9 44

Average Queue (ft) 24 29 1 0 16

95th Queue (ft) 60 55 11 6 42

Link Distance (ft) 503 503 49 49

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0



HCM 6th TWSC

1: Okemos & Site Access 12/14/2019

Okemos Development   Future PM Synchro 10 Report

Giffels Webster - MA Page 1

Intersection

Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 11 39 1131 57 23 1076

Future Vol, veh/h 11 39 1131 57 23 1076

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 - - - 150 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 86 86 83 83 87 87

Heavy Vehicles, % 0 0 1 1 1 1

Mvmt Flow 13 45 1363 69 26 1237

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 2069 716 0 0 1432 0

          Stage 1 1398 - - - - -

          Stage 2 671 - - - - -

Critical Hdwy 6.8 6.9 - - 4.12 -

Critical Hdwy Stg 1 5.8 - - - - -

Critical Hdwy Stg 2 5.8 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.21 -

Pot Cap-1 Maneuver 48 377 - - 476 -

          Stage 1 198 - - - - -

          Stage 2 475 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 45 377 - - 476 -

Mov Cap-2 Maneuver 142 - - - - -

          Stage 1 198 - - - - -

          Stage 2 449 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 21.5 0 0.3

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 276 476 -

HCM Lane V/C Ratio - - 0.211 0.056 -

HCM Control Delay (s) - - 21.5 13 -

HCM Lane LOS - - C B -

HCM 95th %tile Q(veh) - - 0.8 0.2 -



HCM 6th TWSC

2: Okemos & Hampton 12/14/2019

Okemos Development   Future PM Synchro 10 Report

Giffels Webster - MA Page 2

Intersection

Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 10 71 1110 60 74 1077

Future Vol, veh/h 10 71 1110 60 74 1077

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 0 - - 200 -

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

Grade, % 0 - 0 - - 0

Peak Hour Factor 77 77 83 83 91 91

Heavy Vehicles, % 0 0 0 0 2 2

Mvmt Flow 13 92 1337 72 81 1184

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 2127 705 0 0 1409 0

          Stage 1 1373 - - - - -

          Stage 2 754 - - - - -

Critical Hdwy 6.8 6.9 - - 4.14 -

Critical Hdwy Stg 1 5.8 - - - - -

Critical Hdwy Stg 2 5.8 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.22 -

Pot Cap-1 Maneuver 44 383 - - 480 -

          Stage 1 204 - - - - -

          Stage 2 431 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 37 383 - - 480 -

Mov Cap-2 Maneuver 134 - - - - -

          Stage 1 204 - - - - -

          Stage 2 358 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 19.5 0 0.9

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 134 383 480 -

HCM Lane V/C Ratio - - 0.097 0.241 0.169 -

HCM Control Delay (s) - - 34.7 17.4 14 -

HCM Lane LOS - - D C B -

HCM 95th %tile Q(veh) - - 0.3 0.9 0.6 -



Queuing and Blocking Report

Future PM 12/14/2019

Okemos Development SimTraffic Report

Giffels Webster - MA Page 1

Intersection: 1: Okemos & Site Access

Movement WB SB SB

Directions Served LR L T

Maximum Queue (ft) 62 35 4

Average Queue (ft) 27 10 0

95th Queue (ft) 53 33 2

Link Distance (ft) 242 221

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Okemos & Hampton

Movement WB WB NB NB SB

Directions Served L R T TR L

Maximum Queue (ft) 38 66 23 32 66

Average Queue (ft) 9 31 1 2 31

95th Queue (ft) 32 56 11 14 58

Link Distance (ft) 503 503 49 49

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0
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Providing a safe and welcoming, sustainable, prime community. 
 

To:  Planning Commission  
 
From:  Peter Menser, Principal Planner 
 
  Mackenzie Dean, Assistant Planner  
 
Date:  February 6, 2020 
 
Re: Special Use Permit #19131 (The W. Investment Holdings), construct new 

freestanding 4,000 square foot commercial medical marihuana provisioning 
center at 1614 Grand River Avenue. 

 
 
The W. Investment Holdings has applied for a special use permit (SUP) to construct a new freestanding 
4,000 square foot commercial medical marihuana provisioning center at 1614 Grand River Avenue.   
The approximate 2.4 acre project site is zoned C-2 (Commercial). 
 
A provisioning center, also referred to a dispensary, is a facility where marihuana, or products derived 
from marihuana, is sold to registered medical marihuana patients or primary caregivers in accordance 
with the Michigan Medical Marihuana Act that was approved in 2008.  A provisioning center license 
obtained from the State of Michigan, Department of Licensing and Regulatory Affairs (LARA), 
authorizes the holder to purchase or transfer marihuana only from growers and processors and to sell 
or transfer marihuana only to registered qualifying patients or registered primary caregivers.  Under 
current State law consumption or use of marihuana or marihuana products at a provisioning center is 
prohibited.  Provisioning centers are also prohibited from selling or allowing the consumption or use 
of alcohol or tobacco products on their premises, and from allowing a physician to conduct 
examinations and issue medical certifications for the purpose of obtaining a registry identification 
card. 
 
Background  
 
At its meeting on May 21, 2019 the Township Board adopted both zoning and non-zoning ordinances 
allowing commercial medical marihuana facilities in designated areas in the Township.  The non-
zoning ordinance established the application process, the facility types allowed, the number of 
permits, and the general operational standards for the different types of commercial facilities, which 
include growers, processors, secure transporters, provisioning centers, and safety compliance 
facilities.  The zoning ordinance established seven designated areas in the Township where 
commercial medical marihuana facilities are permitted and identified the zoning districts in which 
each of the five types of commercial medical marihuana facilities can locate, as identified in the table 
on the following page. 
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Providing a safe and welcoming, sustainable, prime community. 
 

 

Facility type Zoning District(s) allowed Overlay Area(s) allowed 

Grower I (Industrial) 1, 4, 6 

Processor I (Industrial) 1, 4, 6 

Provisioning Center I (Industrial), C-1, C-2, C-3 (Commercial), 
and RP (Research and Office Park)  1, 2, 3, 4, 5, 6, 7 

Safety Compliance Facility I (Industrial), C-1, C-2, C-3 (Commercial), 
and RP (Research and Office Park) 1, 2, 3, 5, 6, 7 

Secure Transporter I (Industrial), C-1, C-2, C-3 (Commercial), 
and RP (Research and Office Park) 1, 2, 3, 5, 6, 7 

 
LOCATION MAP 

 

 
 
 
 
 



Special Use Permit #19131 (The W. Investment Holdings) 
Planning Commission (February 10, 2020) 
Page 3 

 
  

Providing a safe and welcoming, sustainable, prime community. 
 

 

Master Plan 
 
The Future Land Use Map from the 2017 Master Plan designates the subject site in the Commercial 
category. 

FUTURE LAND USE MAP 
 

 
 
Zoning 
 
The proposed project is located in the C-2 (Commercial) zoning district.  A provisioning center is 
permitted in the C-1, C-2, C-3 (Commercial), I (Industrial), and RP (Research and Office Park) zoning 
districts subject to approval of a special use permit reviewed by the Planning Commission and 
approved by the Township Board. 
 
The C-2 district requires a minimum of 100 feet of lot frontage and 4,000 square feet of lot area.  The 
shopping center parcel property is 2.4 acres in size (104,544 square feet) and has 150 feet of 
frontage along Grand River Avenue. 
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Providing a safe and welcoming, sustainable, prime community. 
 

 

ZONING MAP 
 

 
 
Physical Features 
 
The site is currently undeveloped.  The site was previously occupied by a 1,163 square foot single 
family house built in 1925, a 785 square foot detached garage, and a shed all of which were 
demolished in early 2019.   
 
The Flood Insurance Rate Map (FIRM) for Meridian Township indicates the property is not located 
in a floodplain.  The Township Greenspace Plan shows no special designation on the site. 
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Providing a safe and welcoming, sustainable, prime community. 
 

 

Wetlands 
 
Two wetlands are located on the subject property.  A wetland delineation was conducted to 
determine the boundary, regulatory status, and size of the wetlands.  The delineation was verified 
by the Township’s wetland consultant in October 2018.  The wetland delineation was conducted to 
facilitate the development of a Fox Nissan car dealership, which was proposed to be located at 1614 
& 1622 Grand River Avenue and Parcel #22-252-003 adjacent to Central Park Drive.  The three 
parcels combined contain six wetlands.  Due to the current request to construct a provisioning 
center at 1614 Grand River Avenue, only the two wetlands located on 1614 Grand River Avenue will 
be detailed in this report.  Wetlands E and F are both located within 30 feet of an approximately 2-
acre pond and are therefore regulated by the State of Michigan and Meridian Township.  Based on 
the submitted plans the applicant is not proposing any impacts to wetlands, and where applicable 
the 20 foot wetland setback is observed. 
 
Section 86-471 of the Code of Ordinances requires all structures and grading activities be set back 
20 feet or 40 feet from a delineated wetland boundary depending on the size of the wetland, and 
that a natural vegetation strip be maintained within 20 feet of the wetland boundary.  The site plan 
shows the 20 foot setback from Wetland E and F. 

 
WETLANDS MAP 
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Providing a safe and welcoming, sustainable, prime community. 
 

 

Streets and Traffic 
 
The site fronts on Grand River Avenue.  Grand River Avenue is a four lane road with curb and gutter 
and a center turn lane classified as a Principal Arterial street on the Street Setbacks and Service 
Drives Map in the ordinance.  The most recent (2018) traffic count information from the Michigan 
Department of Transportation (MDOT) for Grand River Avenue, between Dobie Road and Cornell 
Road, showed a total of 15,980 vehicles in a 24 hour period.   
 
A traffic impact study is required for new special uses which would generate over 100 directional 
trips during a peak hour of traffic or over 750 trips on an average day.  The applicant submitted a 
traffic impact study prepared by Fleis & Vandenbrink Engineering, Inc. dated January 21, 2020 that 
provides information on traffic generated by the proposed project.  The study looks at existing, 
background (future traffic volumes without the traffic generated by the proposed development), 
and future level of service (LOS) during the AM (7:45-8:45 a.m.) and PM (5:00-6:00 p.m.) peak hours 
at the following three intersections around the project site: 
 

• Grand River Avenue and Central Park Drive/Dobie Road 
• Grand River Avenue and Hamilton Road 
• Grand River Avenue and proposed site driveway  

 
The traffic study notes that existing traffic at the studied intersections all operate at an acceptable 
LOS (LOS D or better) during the AM and PM peak hours, with the exception of the southbound left-
turn maneuver on Central Park Drive.  For future traffic, the study indicates that all studied 
intersections will continue to operate at an acceptable LOS during the AM and PM peak hours, with 
the exception of the southbound left-turn movement at Grand River Avenue and Central Park Drive 
which is expected to operate at a LOS E with 55.9 seconds of vehicle delay, an increase of 17.3 
seconds from the background conditions.  

 
The traffic impact study estimated traffic generation for the proposed project based on a 5,430 
square foot marijuana dispensary, which is Land Use Code 882 in the Institute of Transportation 
Engineers (ITE) Trip Generation Manual.  The applicant is proposing a 4,000 square foot 
provisioning center building, therefore the traffic generated by the site may be slightly less than the 
traffic impact study indicates.  The following table summarizes findings from the trip generation 
analysis. 
 

 
The study shows that the proposed new development is expected to generate 57 vehicle trips in the 
AM peak hour, 119 vehicle trips in the PM peak hour and 1,372 vehicle trips over a 24 hour period.   
 

Description Size AM Peak Hour PM Peak Hour Weekday In Out Total In Out Total 
Marijuana Dispensary, 

Land Use Code 882 
5,430 
sq. ft. 32 25 57 60 59 119 1,372 
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The applicant’s traffic consultant suggested an optimization of traffic signal timing at the 
intersection of Grand River Avenue and Central Park Drive.  The study notes optimizing signal 
timings improved operations to an acceptable LOS and significantly reduce queue length.   
 
Grand River Avenue Corridor Access Management Overlay District  
 
The applicant is proposing to close an existing driveway and create a new driveway along Grand 
River Avenue to access the site.  In accordance with the Michigan Department of Transportation 
(MDOT), the Township has developed access management criteria for use in evaluating proposed 
access driveways along Grand River Avenue.  The access management criteria for the proposed 
driveway is summarized in the study provided by the applicant’s traffic consultant.  Based on the 
study, the traffic consultant noted that waivers for the spacing between adjacent driveways will be 
required to facilitate the development of the proposed provisioning center.  This criteria will be 
reviewed during the site plan review process. 
 
Utilities 
 
Municipal water and sanitary sewer is available in the vicinity to serve the subject site.  The location 
and capacity of utilities will be reviewed in detail during site plan review if the special use permit is 
approved. 
 
Staff Analysis 
 
The W. Investment Holdings has requested special use permit approval to construct a new 4,000 
square foot commercial medical marihuana provisioning center building located at 1614 Grand 
River Avenue.  For commercial medical marihuana facilities the Planning Commission makes a 
recommendation on the request and the Township Board makes the final decision.  The special use 
permit review criteria found in Section 86-126 of the Code of Ordinances should be used when 
evaluating special use permit requests.   
 
Required Spacing  
 
The non-zoning ordinance adopted by the Township Board requires commercial medical marihuana 
facilities to be located one-thousand (1,000) feet from any public or private K-12 school, five hundred 
(500) feet from any church, place of worship or other religious facility, and five hundred (500) feet 
from any library, preschool, or child care center.  The minimum distance between uses is measured 
horizontally between the nearest property lines.  The map on the following page shows the 500 and 
1,000 foot buffers near the proposed provisioning center.  The closest facility to the proposed 
provisioning center is Faith Lutheran Church.  Faith Lutheran Church is located at 4515 Dobie Road, 
which is located approximately 1,521 feet away from the proposed provisioning center.   
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SETBACKS MAP 
 

 
 
Commercial Medical Marihuana Facility Permit Application 
 
Applicants for a commercial medical marihuana facility must go through various steps in order to 
establish a facility within Meridian Township, including securing local and state approval.  The local 
process begins with the initial application for a Commercial Medical Marihuana Facility Permit.  To be 
eligible for a permit the applicant was required to submit a non-refundable $5,000 dollar application 
fee and address at least two of the following three requirements: (1) an official statement issued by 
the Department of Licensing and Regulatory Affairs (LARA) indicating that the applicant has 
completed state prequalification for a license, (2) proof that the applicant or owners of at least 75% of 
the applicant are current Township residents and were residents for at least twelve months prior to 
filing the application, (3) signing of a certification restricting the transfer of the permit for a period of 
not less than 30 months after issuance.  The applications were reviewed internally by Township staff 
and the Township Attorney.  Other important aspects of the permit application process included 
submittal of documents addressing the organizational structure of the applicant, passing background 
checks, submitting a security plan for the facility, addressing waste disposal, providing details on 
staffing, and submitting information on product vendors and transporters.   
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Once the facility application is deemed complete, the applicant receives conditional approval from the 
Director of Community Planning and Development.  In this initial application period the Township did 
receive only applications for provisioning centers. 
 
Lottery 
 
If multiple applications are received for an overlay area a lottery is held to establish the order 
applicants can apply for a special use permit.  If a conditionally approved applicant fails to submit a 
SUP application within the required 60 day period after the lottery then the applicant’s conditional 
approval is revoked and the next applicant drawn in the lottery receives an opportunity to submit a 
SUP application.  In the case of the current request, the applicant was one of ten conditionally approved 
applicants in Overlay Area 5, so a lottery was required. 
 
State Review and Next Steps  
 
SUP approval must be granted by the Township Board before an application can move forward to the 
final steps of approval for a Commercial Medical Marihuana Facility Permit.  Before operations may 
begin at the facility the applicant must be granted a permit by the Director of Community Planning and 
Development and receive final approval from the State of Michigan by completing the License 
Qualification and Final Approval steps of the state application process.  Only when the facility has been 
inspected and the Township has confirmed all applicable State approvals will a Commercial Medical 
Marihuana Facility Permit be issued and the facility allowed to open.  The commercial medical 
marihuana facility permit is issued for a period of one year.   
 
Renewal  
 
After one year, the applicant must submit an application to renew the Commercial Medical Marihuana 
Facility Permit.  A $5,000 renewal fee is required at the time of application.  Each year, any pending 
applications for renewal or amendment of valid, unexpired permits are reviewed and granted or 
denied before applications for new permits are considered.  If a renewal is denied or licensure is not 
granted the permit shall be forfeited and the Director may accept new applicants in the next 
application period.  If the applicant maintains a valid State license and remains in good standing with 
both the State and Township a renewal will be granted for another one year period.    
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Development Standards 
 
Additionally, development of the site is subject to all standards for lot coverage, setback areas and 
landscaping.  The following chart summarizes the plan requirements: 
 

Design Objective Standard Proposed 
   
Minimum lot width (Grand River Avenue)  100 feet 150 feet 
Front yard setback (Grand River Avenue)  100 feet 255.9 feet  
Side yard setback (east)  15 feet 65.9 feet 
Side yard setback (west)  15 feet  17 feet  
Rear yard setback  15 feet 384.6 feet  
Setback from a residential district 100 feet 384.6 feet 
Maximum building height 35 feet 24 feet 
Parking  22 spaces 34 spaces 
Bike parking 2 spaces 6 spaces 
Vehicle loading space 1 per building 1 loading space 
Impervious surfaces 70% 39.8% 

 
Land use: A provisioning center is permitted in the C-2 zoning district subject to approval of a special 
use permit reviewed by the Planning Commission and approved by the Township Board. 
 
Bicycle parking: One bicycle parking space is required for every ten motor vehicle parking spaces 
required.  There are 22 parking spaces required; therefore the project must have a minimum of two 
bicycle parking spaces (one rack).  Three bicycle parking racks (six bicycle parking spaces) are 
shown on the submitted site plan near the entrance of the proposed provisioning center.  The 
Township requires the use of an inverted "U" shaped bicycle rack.  The site plan indicates the proposed 
bicycle racks will be the inverted “U” shaped style.   
 
Building materials: Building materials for this project include a mixture of burnished (polished) block, 
prefinished metal coping, and concrete and metal siding.  A sample board of the building materials 
submitted by the applicant will be displayed at the public hearing.  
 
Landscaping: A landscape plan was submitted and will be reviewed during the site plan review 
process.  
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SUP approval must be granted by the Township Board before an application can move forward to the 
final steps of approval for a Commercial Medical Marihuana Facility Permit. The applicant must also 
submit for Site Plan Review before work can begin.  Site Plan Review is a detailed staff-level analysis 
of the project which includes reviews of storm water, utilities, lighting, landscaping, grading, and other 
issues to ensure compliance with all applicable ordinances as well as confirmation of approvals from 
local agencies such as the Ingham County Drain Commissioner’s Office and Road Department.  Before 
operations may begin at the facility the applicant must be granted a permit by the Director of 
Community Planning and Development and receive final approval from the State of Michigan by 
completing the License Qualification and Final Approval steps of the state application process.  Only 
when the facility has been inspected and the Township has confirmed all applicable State approvals 
will a Commercial Medical Marihuana Facility Permit be issued and the facility allowed to open.  
 
Planning Commission Options 
 
The Planning Commission may recommend approval, approval with conditions, or denial of the 
proposed special use permit.   A resolution will be provided at a future meeting. 
 
Attachments 
1. Special use permit application and attachments. 
2. Site plan prepared by NF Engineers & Surveyors dated November 11, 2019 (revision date January 

24, 2020) and received by the Township on January 27, 2020. 
3. Floor plan and elevations prepared by ROGVOY Architects dated August 2, 2019 and received by 

the Township on January 27, 2020.  
4. Traffic Impact Study prepared by Fleis & Vandenbrink Engineering, Inc. dated January 21, 2020 

and received by the Township on January 21, 2020.   
5. Wetland Delineation Report prepared by Marx Wetlands, LLC dated September 24, 2018 and 

received by the Township on October 19, 2018.  
6. Wetland Verification Report prepared by The Township Wetland Consultant dated October 19, 

2018 and received by the Township on October 19, 2018.   
7. Medical Marihuana Overlay Area Map dated May 16, 2019. 
 
 
G:\Community Planning & Development\Planning\SPECIAL USE PERMITS (SUP)\2019\SUP 19131 (The W. Investment Holdings)\SUP 
19131.pc1.docx 
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Notice and Disclaimer 

This document is provided by Fleis & VandenBrink Engineering, Inc. for informational purposes only.  No 
changes or revisions may be made to the information presented in the document without the express consent 
of Fleis & VandenBrink Engineering, Inc. The information contained in this document is as accurate and 
complete as reasonably possible.  Should you find any errors or inconsistencies, we would be grateful if you 
could bring them to our attention. 

The opinions, findings, and conclusions expressed herein are those of Fleis & VandenBrink Engineering, Inc. 
and do not necessarily reflect the official views or policy of the Meridian Township, or the Michigan Department 
of Transportation (MDOT), which makes no warranty, either implied or expressed, for the information contained 
in this document; neither does it assume legal liability or responsibility for the accuracy, completeness or 
usefulness of this information.  Any products, manufacturers or trademarks referenced in this document are 
used solely for reference purposes. 
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EXECUTIVE SUMMARY 

This report presents the results of a Traffic Impact Study (TIS) for the proposed provision center development 
in Meridian Township, Michigan.  The project site is located generally in the northeast quadrant of W. Grand 
River Avenue and Central Park Avenue, adjacent to the north side of W. Grand River Avenue, opposite the 
intersection with Hamilton Road, as shown on Figure E1.  The proposed development includes a 5,430 SF 
marijuana dispensary with site access to be provided via one site driveway to W. Grand River Ave. The Michigan 
Department of Transportation (MDOT) has jurisdiction over W. Grand River Ave. (M-43).   

FIGURE E1: SITE LOCATION 

 

This TIA has been completed at the request of Meridian Township to identify the impacts (if any) of the proposed 
development on the proposed site access point and the permitting of the site access.  The scope of the study 
was developed based on Fleis & VandenBrink’s (F&V) knowledge of the study area, understanding of the 
development program, accepted traffic engineering practice, methodologies published by the Institute of 
Transportation Engineers (ITE) and the requirements of Meridian Township.  Additionally, F&V obtained input 
regarding the scope of work from Meridian Township Planning Department. In accordance with Township 
Ordinance, a Traffic Impact Study (TIS) is required for site plan approval. 

EXISTING OPERATIONS 

The existing conditions analysis included the evaluation of the existing 2020 operations at the study 
intersections.  The results of the existing conditions analysis are summarized below.  

Grand River Ave. & Central Park Drive 

• During the AM peak hour, the intersection operates well, with an acceptable LOS and queue lengths 
for all approaches and movements. 

• During the PM peak hour, the southbound left-turns on Central Park Drive operate at a LOS E, with 
excessive queue lengths that extend beyond the existing left-turn lane and impact the southbound 
through traffic on Central Park Drive. 
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• In order to improve the existing operations at this intersection mitigation measures were investigated, 
including signal timing changes and operations.  

o Signal timing optimization is recommended. 

o Left-turn phasing is not recommended. 

• With the signal timing optimization at this intersection the operations improve to acceptable LOS and 
significantly reduce queue length. 

Grand River Ave. & Hamilton Road 

• During the both the AM and PM peak hours the intersection operates well, with an acceptable LOS and 
queue lengths for all approaches and movements. 

FUTURE CONDITIONS 

The future conditions analysis included the evaluation of the future 2020 operations with the addition of the 
proposed development traffic at the study intersections.  The results of the future conditions analysis are 
summarized below.  

Grand River Ave. & Central Park Drive 

• During the AM peak hour the intersection operates well, with acceptable LOS and queue lengths for all 
approaches and movements. 

• During the PM peak hour the southbound left-turns on Central Park Drive operate at a LOS E, with 
excessive queue lengths that extend beyond the existing left-turn lane and impact the southbound 
through traffic on Central Park Drive.  

o With the signal timing optimization at this intersection the operations improve to an acceptable 
LOS and significantly reduce queue length. 

Grand River Ave. & Hamilton Road 

• During the both the AM and PM peak hours the intersection operates well, with an acceptable LOS and 
queue lengths for all approaches and movements. 

Grand River Ave. & Site Drive 

• During both the AM and PM peak hours the intersection operates well, at a LOS B/C during the peak 
periods with queue lengths of 1-2 vehicles. 

ACCESS MANAGEMENT 

1. The proposed site driveway meets Grand River Ave. (M-43) Corridor Access Management criterion, 
provided the exceptions are granted by the Township and MDOT for the following driveways:  

• Tom’s Driveway 

• Speedway Driveway  

• Sparrow Driveway  

2. There is an existing center left-turn lane adjacent to the site; therefore, only the MDOT right-turn lane 
criteria was evaluated for the proposed site drive intersection.  The results of the analysis show that a 
right-turn lane or taper is not required. 

3. The results of the intersection sight distance analysis show that there will be adequate intersection sight 
distance at the proposed site driveway on Grand River Ave.   

RECOMMENDATIONS 

The recommendations of this TIS are as follows: 

• MDOT should investigate signal timing optimization at the Grand River & Central Park Drive intersection 
to improve existing and future PM peak hour operations.   
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1 INTRODUCTION 

This report presents the results of a Traffic Impact Study (TIS) for the proposed provision center development 
in Meridian Township, Michigan.  The project site is located generally in the northeast quadrant of W. Grand 
River Avenue and Central Park Avenue, adjacent to the north side of W. Grand River Avenue, opposite the 
intersection with Hamilton Road, as shown on Figure 1.  The proposed development includes a 5,430 SF 
marijuana dispensary with site access to be provided via one site driveway to W. Grand River Ave. The Michigan 
Department of Transportation (MDOT) has jurisdiction over W. Grand River Ave. (M-43).   

This TIA has been completed at the request of Meridian Township to identify the impacts (if any) of the proposed 
development on the proposed site access point and the permitting of the site access.  The scope of the study 
was developed based on Fleis & VandenBrink’s (F&V) knowledge of the study area, understanding of the 
development program, accepted traffic engineering practice, methodologies published by the Institute of 
Transportation Engineers (ITE) and the requirements of Meridian Township.  Additionally, F&V obtained input 
regarding the scope of work from Meridian Township Planning Department. In accordance with Township 
Ordinance, a Traffic Impact Study (TIS) is required for site plan approval. 

The purpose of this study is to identify the traffic related impacts, if any, of the proposed development project 
on the adjacent road network.  Specific tasks undertaken for this study include the following: 

1. Study Area 

a. Provide a description of the study area including surrounding land uses, intersection and roadway 
geometries, speed limits, functional classifications and traffic volume data (where available).  In 
addition, a study area site map showing the site location and the study intersections will also be 
provided. 

2. Proposed Land Use 

a. Obtain and review the proposed site plan which includes the proposed land uses, densities, and 
desired site access locations. A description of the current and proposed land use will be 
accompanied with a complete project site plan (with buildings identified as to proposed use). A 
schedule for construction of the development will also be provided. 

3. Existing Conditions  

a. Provide an analysis of the traffic-related impacts of the proposed development at the following 
study intersections: 

• Grand River Ave. & Central Park Drive/Dobie Road 

• Grand River Ave. & Hamilton Road 

• Grand River Ave. & Proposed Site Drive 

b. Obtain existing AM (7:00 AM to 9:00 AM) and PM (4:00 PM to 6:00 PM) peak period turning 
movement counts at the study intersections from Meridian Township for use in this study.  

c. Identify the Existing AM and PM peak hour traffic volumes at the study intersections based on 
turning movement count data provided. 

d. Calculate the Existing vehicle delays, LOS, and vehicle queues at the study intersections during 
the AM and PM. The analysis will be performed at each of the study intersections. Intersection 
analysis shall include LOS determination for all approaches and movements. The LOS will be 
based on the procedures outlined in the HCM 6th Edition, the latest edition of Transportation 
Research Board’s Highway Capacity Manual. 

e. Identify improvements (if any) for the study road network that would be required to accommodate 
the existing traffic volumes.   

4. Future Background Growth 

a. If the planned completion date for the project or the last phase of the project is beyond one year of 
the study, an estimate of background traffic growth for the adjacent street network will be made 
and included in the analysis. 

b. Calculate the future background traffic volumes based on an appropriate traffic growth determined 
from local or statewide data to the project build-out year and/or any applicable background 
developments in the vicinity of this project as identified by Meridian Township. 
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5. Background Conditions (No Build) 

a. Calculate the Background (without the proposed development) vehicle delays, LOS, and 
vehicle queues at the study intersections during the AM and PM peak periods. Intersection analysis 
shall include LOS determination for all approaches and movements. The LOS will be based on the 
procedures outlined in the HCM 6th Edition, the latest edition of Transportation Research Board’s 
Highway Capacity Manual. 

b. Any state, local, or private transportation improvement projects in the project study area that will 
be underway in the build-out year and traffic that is generated by other proposed developments in 
the study area will be included as background conditions. 

c. Identify improvements (if any) for the study road network that would be required to accommodate 
the background traffic volumes.   

6. Trip Generation 

a. Forecast the number of AM and PM peak hour trips that would be generated by the proposed 
development based on data published by the Institute of Transportation Engineers (ITE) in Trip 
Generation, 10th Edition. 

b. A table will be provided in the report outlining the categories and quantities of land uses, with the 
corresponding trip generation rates or equations, and the resulting number of trips.  

7. Trip Distribution and Traffic Assignment 

a. Assign the trips that would be generated by the proposed development to the adjacent road network 
based on existing traffic patterns. The distribution of the estimated trip generation to the adjacent 
street network and nearby intersections shall be included in the report and the basis will be 
explained. The distribution percentages with the corresponding volumes will be provided in a 
graphical format. 

b. Combine the site-generated traffic assignments with the background traffic forecasts to establish 
the Future AM and PM peak hour traffic volumes.   

8. Future Conditions 

a. Calculate the Future (with the proposed development) vehicle delays, LOS, and vehicle queues 
at the study intersections. Intersection analysis shall include LOS determination for all approaches 
and movements. The LOS will be based on the procedures outlined in the HCM 6th Edition, the 
latest edition of Transportation Research Board’s Highway Capacity Manual. 

b. Identify improvements (if any) for the study road network that would be required to accommodate 
the future traffic volumes.   

9. Access Management 

a. Evaluate the Meridian Township Access Management criteria for the proposed site driveway on 
Grand River Ave., including adjacent driveway locations, opposite driveway locations, the location 
and spacing of the proposed site access in relation to the existing adjacent driveway and 
intersections. 

b. Evaluate the proposed intersection sight distance at the proposed site driveway intersection on 
Grand River Ave. 

The scope of this study was developed based on Fleis & VandenBrink’s (F&V) knowledge of the study area, 
understanding of the development program, accepted traffic engineering practice and information published by 
the Institute of Transportation Engineers (ITE). In addition, Meridian Township provided input regarding the 
scope of work for this study.  The study analyses were completed using Synchro/SimTraffic (Version 10).  
Sources of data for this study included Traffic Engineering Associates (TEA) and information provided by 
Meridian Township, MDOT and ITE.  All background information is provided in Appendix A.   
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2 BACKGROUND DATA 

2.1 EXISTING ROAD NETWORK 

Vehicle transportation for the proposed development is provided via Grand River Avenue located adjacent to 
the south side of the project site location.  The lane use and traffic control at the study intersections are shown 
on Figure 2 and the study roadways are further described below.  For the purpose of this study, all minor streets 
and driveways are assumed to have an operating speed of 25 miles per hour (mph). 

Grand River Avenue (M-43) runs generally in the east and west directions with a posted speed limit of 45 mph.  
Grand River Ave. is under the jurisdiction of MDOT and is classified a Minor Arterial adjacent to the proposed 
project site.  The study segment has an AADT of approximately 13,250 vehicles per day (MDOT 2019).  Grand 
River has a typical five-lane cross section in the vicinity of the site location, with two lanes in each direction and 
a center left-turn lane. The intersection with Central Park Drive is signalized, the intersection with Hamilton 
Road is unsignalized. 

2.2 EXISTING TRAFFIC VOLUMES 

The existing weekday turning movement count data used in this study were obtained from Meridian Township.  
TEA performed a traffic impact study in the vicinity of this project in 2018 and turning movement count data was 
collected at the study intersections for that project.  The turning movement count data collected in 2018 was 
compared to the weekday traffic volume data obtained from the MDOT Traffic Data Management System 
(TDMS).  This data included 24-hour traffic volume data collected on March 11-12, 2019 and recorded in 15-
minute intervals.  This data was used as a baseline to determine if a background growth rate was necessary to 
calculate the existing 2020 traffic volume for use in this study.  The results of this comparison showed that the 
2018 traffic volumes were essentially equal to the 2019 traffic volumes; therefore, no background growth was 
applied to the 2018 traffic volumes to establish the existing 2020 traffic conditions without the proposed 
development.   The 2018 data were used as a baseline to establish the current 2020 peak hour traffic volumes 
for the analysis of existing traffic conditions.  During collection of the turning movement counts, pedestrian data 
and commercial truck percentages were recorded and used in the traffic analysis.  Peak Hour Factors (PHFs) 
were also calculated for each study intersection approach.   

The peak hour volumes for each intersection were utilized for this study and the volumes were balanced upward 
through the study network, and through volumes were carried along the main study roadways. The peak hour 
traffic volumes were identified to occur between 7:45 AM to 8:45 AM and 5:00 PM to 6:00 PM.  The traffic 
volume data are included in Appendix A and the existing peak hour traffic volumes used in the analysis are 
summarized on Figure 3.  

3 ANALYSIS 

3.1 EXISTING CONDITIONS 

The existing AM and PM peak hour vehicle delays and Levels of Service (LOS) were calculated at the study 
intersection using Synchro traffic analysis software.  The results of the analysis of existing conditions were 
based on the existing lane use and traffic control shown on Figure 2, the existing traffic volumes shown on 
Figure 3, and the methodologies presented in the Highway Capacity Manual 6th Edition (HCM6).   

Descriptions of LOS “A” through “F” as defined in the HCM, are provided in Appendix B for signalized and 
unsignalized intersections.  Typically, LOS D is considered acceptable, with LOS A representing minimal delay, 
and LOS F indicating failing conditions.  The results of the analysis of existing conditions are presented in 
Appendix B and are summarized in Table 1.  Microsimulations were also conducted at the study intersections 
using SimTraffic to further evaluate the network performance. 
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Table 1: Existing Intersection Operations 

 

The results of the existing conditions analysis show that all approaches and movements at the study 
intersections are currently operating acceptably at a LOS D or better, with the exception of the following:  

Grand River Ave. & Central Park Drive 

• During the PM peak hour, the southbound left-turns on Central Park Drive operate at a LOS E, with 
excessive queue lengths that extend beyond the existing left-turn lane and impact the southbound 
through traffic on Central Park Drive. 

3.2 EXISTING IMPROVEMENTS 

In order to improve the existing operations at this intersection mitigation measures were investigated, including 
signal timing changes and operations.  The signal timing changes evaluated include optimizing the existing 
splits, and the amount of green time allocated for N/S and E/W movements. The operations evaluation included 
a review of the MDOT left-turn phasing calculations to determine if permissive/protected left-turn phasing should 
be added to the signal operations. 

Signal Timing Changes 

The signal currently operates during the PM peak hour with the 100 sec cycle length and 60(E/W)/40(N/S) 
splits.  The 40 seconds does not provide adequate time to accommodate the existing southbound left-turn 
volume on the Central Park Drive approach.  Therefore, the splits were optimized to provide 46(E/W)/54(N/S).  
The results of this change in signal timing are summarized below in Table 2 and show significant improvement 
in the existing operations and reductions in queue lengths on the southbound approach.  Furthermore, these 
changes in signal timing did not impact the operations on Grand River Ave. 

Left-Turn Phasing 

The MDOT left-turn phasing analysis spreadsheet was used to evaluate the existing left-turn volumes at this 
intersection to determine if separate left-turn phasing should be provided.  The results of the analysis are 
attached and show that permissive/protected left-turns are warranted only on the SB Central Park Drive 
approach during the PM peak hour.  Therefore, left-turn phasing is not recommended at this intersection to 
mitigate existing left-turn delays. 

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)
NBL 43.6 D 94 170 36.1 D 70 137

NBTR 32.6 C 65 126 28.8 C 140 240
SBL 38.6 D 49 95 55.9 E 326 503
SBT 32.9 C 67 123 27.0 C 441 991
SBR 30.1 C 17 43 23.3 C 131 647
EBL 15.8 B 17 48 20.4 C 45 92
EBT 8.0 A 37 82 14.7 B 95 149
EBR 7.8 A 8 28 12.6 B 21 53
WBL 8.9 A 11 42 18.5 B 11 34

WBTR 11.7 B 125 214 14.8 B 97 162
Overall 18.4 B 22.4 C

NB 9.0 A 43 72 26.2 D 67 98
WBL 9.4 A 40 73 11.1 B 34 762 Grand River Ave. & 

Hamilton Road

AM Peak PM Peak
Existing Conditions

STOP
(Minor Street)

SignalizedGrand River Ave. & 
Central Park/Dobie1

ApproachIntersection Control
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Table 2: Existing Intersection Operations-With Improvements 

 

3.3 BACKGROUND CONDITIONS 

Since the proposed development is anticipated to be constructed and completed within the next year, existing 
conditions were assumed equal to background (no build) conditions with a project buildout year of 2020. 

3.4 SITE TRIP GENERATION 

The number of Weekday AM and PM peak hour and daily vehicle trips that would be generated by the proposed 
development was forecast based on data published by ITE in the Trip Generation Manual, 10th Edition.  The 
site trip generation forecast is summarized in Table 3.   

Table 3: Site Trip Generation 

Land Use 
ITE 

Code Amount Units 

Average 
Daily Traffic 

(vpd) 

AM Peak Hour 
(vph) 

PM Peak Hour 
(vph) 

In Out Total In Out Total 
Marijuana Dispensary 882 5,430 SF 1,372 32 25 57 60 59 119 

3.5 SITE TRAFFIC ASSIGNMENT 

The vehicular trips that would be generated by the proposed development were assigned to the study roads 
based on existing peak hour traffic patterns in the adjacent roadway network, the proposed site access points, 
and the methodologies published by ITE.  To determine trip distribution using the adjacent street traffic, it was 
assumed that the development land uses are trip generators; therefore, the global trip generation is based on 
trips entering the study network and traveling to the development.  The ITE trip distribution methodology also 
assumes that new trips will return to their direction of origin. The resulting site trip distributions used in the 
analysis are summarized in Table 4. 

Table 4: Site Trip Distribution 

To / From Via AM PM 
West Grand River Ave. 13% 31% 
East Grand River Ave. 57% 25% 

South/West Hamilton Rd./Dobie Rd. 18% 26% 
North Central Park Drive 12% 18% 

Total 100% 100% 

The vehicular traffic volumes shown in Table 3 were distributed to the roadway network according to the 
distribution shown in Table 4.  The site generated trips are shown on Figure 4 and were added to the future 
existing traffic volumes shown on Figure 2 to calculate the future peak hour traffic volumes with the proposed 
development, as shown on Figure 5. 

Delay 
(s/veh) LOS Avg. 

Queue (ft)
95th% 

Queue (ft)
Delay 
(s/veh LOS Avg. 

Queue (ft)
95th% 

Queue (ft)
Delay 

(s/veh) LOS Avg. 
Queue (ft)

95th% 
Queue (ft)

NBL 36.1 D 70 137 30.5 C 62 118 -5.6 D to C -8 -19
NBTR 28.8 C 140 240 24.2 C 127 223 -4.6 n/c -13 -17
SBL 55.9 E 326 503 39.3 D 119 200 -16.6 E to D -207 -303
SBT 27.0 C 441 991 23.0 C 106 186 -4.0 n/c -335 -805
SBR 23.3 C 131 647 20.0 B 20 42 -3.3 C to B -111 -605
EBL 20.4 C 45 92 25.0 C 47 101 4.6 n/c 2 9
EBT 14.7 B 95 149 18.0 B 125 199 3.3 n/c 30 50
EBR 12.6 B 21 53 15.4 B 19 46 2.8 n/c -2 -7
WBL 18.5 B 11 34 22.6 C 15 40 4.1 B to C 4 6

WBTR 14.8 B 97 162 18.3 B 112 183 3.5 n/c 15 21
Overall 22.4 C 21.8 C -0.6 n/c

Intersection Control Approach

PM Peak Period
Existing Conditions Existing with Improvements Difference

1
Grand River Ave. 

& Central 
Park/Dobie

Signalized
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3.6 FUTURE CONDITIONS 

The future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
existing lane use and traffic control shown on Figure 2, the proposed site access plan, the future traffic volumes 
shown on Figure 5, and the methodologies presented in the HCM6.  The results of the future conditions analysis 
are presented in Appendix C and are summarized in Table 5. 

Table 5: Future Intersection Operations 

 

Note: Slight variations (+/-) in the vehicle queuing from existing and future conditions are due to the multiple 
iterations included in the SimTraffic modeling of the network.  Approaches/movements with significant increases 
in queue lengths were further evaluated for mitigation measures as summarized in Section 3.7. 

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)
NBL 43.6 D 94 170 43.6 D 82 139 0.0 n/c -12 -31

NBTR 32.6 C 65 126 32.6 C 67 129 0.0 n/c 2 3
SBL 38.6 D 49 95 38.9 D 52 101 0.3 n/c 3 6
SBT 32.9 C 67 123 32.9 C 67 120 0.0 n/c 0 -3
SBR 30.1 C 17 43 30.1 C 17 44 0.0 n/c 0 1
EBL 15.8 B 17 48 15.9 B 16 50 0.1 n/c -1 2
EBT 8.0 A 37 82 8.0 A 36 74 0.0 n/c -1 -8
EBR 7.8 A 8 28 7.8 A 15 24 0.0 n/c 7 -4
WBL 8.9 A 11 42 8.9 A 12 36 0.0 n/c 1 -6

WBTR 11.7 B 125 214 11.7 B 126 210 0.0 n/c 1 -4
Overall 18.4 B 18.4 B 0.0 n/c

NB 9.0 A 43 72 9.3 A 42 71 0.3 n/c -1 -1
WBL 9.4 A 40 73 9.5 A 41 71 0.1 n/c 1 -2
SBL 28.7 D 15 42 28.7 D 15 42
SBR 14.5 B 10 33 14.5 B 10 33
EBL 12.5 B 9 32 12.5 B 9 32

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)

Delay 
(s/veh) LOS

Avg. 
Queue 

(ft)

95th% 
Queue 

(ft)
NBL 36.1 D 70 137 36.1 D 62 124 0.0 n/c -8 -13

NBTR 28.8 C 140 240 28.8 C 153 258 0.0 n/c 13 18
SBL 55.9 E 326 503 60.3 E 380 528 4.4 n/c 54 25
SBT 27.0 C 441 991 27.0 C 695 1276 0.0 n/c 254 285
SBR 23.3 C 131 647 23.3 C 360 1138 0.0 n/c 229 491
EBL 20.4 C 45 92 21.0 C 39 84 0.6 n/c -6 -8
EBT 14.7 B 95 149 14.9 B 102 159 0.2 n/c 7 10
EBR 12.6 B 21 53 12.6 B 17 47 0.0 n/c -4 -6
WBL 18.5 B 11 34 18.8 B 13 37 0.3 n/c 2 3

WBTR 14.8 B 97 162 15.2 B 98 164 0.4 n/c 1 2
Overall 22.4 C 22.8 C 0.4 n/c

NB 26.2 D 67 98 30.1 D 70 100 3.9 n/c 3 2
WBL 11.1 B 34 76 11.5 B 42 81 0.4 n/c 8 5
SBL 22.4 C 13 38 22.4 C 13 38
SBR 11.6 B 25 53 11.6 B 25 53
EBL 9.7 A 19 47 9.7 A 19 47

3 Grand River Ave. 
& Site Drive

STOP
(Minor Street)

3 Grand River Ave. 
& Site Drive

STOP
(Minor Street)

2 Grand River Ave. 
& Hamilton Road

STOP
(Minor Street)

Intersection Control

2 Grand River Ave. 
& Hamilton Road

STOP
(Minor Street)

1
Grand River Ave. 

& Central 
Park/Dobie

Signalized

Intersection Control

AM Peak Period

1
Grand River Ave. 

& Central Park 
Drive/Dobie Road

Signalized

Approach
Existing Conditions Difference

Difference
PM Peak Period

Future Conditions

Approach
Existing Conditions Future Conditions
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The results of the future conditions analysis show that all approaches and movements at the study intersections 
are expected to operate in a manner similar to existing conditions, operating acceptably at a LOS D or better, 
with the exception of the following:  

Grand River Ave. & Central Park Drive 

• During the PM peak hour, the southbound left-turns on Central Park Drive will continue to operate at a 
LOS E, with excessive queue lengths that extend beyond the existing left-turn lane and impact the 
southbound through traffic on Central Park Drive. 

3.7 FUTURE IMPROVEMENTS 

In order to improve traffic operations to a LOS D or better for all approaches and movements at the study 
intersections under future conditions with the proposed development, mitigation measures were investigated. 
The results of the analyses are summarized in Table 6 and summarized below. 

• Signal timing optimization was evaluated for Grand River Ave. & Central Park Drive and found to 
adequately mitigate the impact of the proposed development and improve the existing operations.   

Table 6: Future Intersection Operations with Improvements 

 

3.8 ACCESS MANAGEMENT 

3.8.1 Grand River Ave. (M-43) Corridor Access Management  

Meridian Township, in coordination with MDOT, has developed access management criteria for use in 
evaluating proposed site access driveways along this corridor.  The access management criteria for the 
proposed site driveway location are summarized in Table 7 and shown on Figure 6.  

Table 7: Intersection/ Driveway Spacing Summary 

Adjacent Driveways/ 
Intersections Same Side/Opposite Distance 

Meridian 
Twp. Rec.  Meets Req. 

Speedway Opposite 550 630 NO 
Bank of America Same Side 400 350 YES 
Hamilton Road Opposite-Intersection 225 200 YES 

Sparrow (1600 Grand River) Same Side 317 350 NO 
Tom's Opposite 286 630 YES* 

* With exception granted by Meridian Township Planning (minimum 150 ft for non-conflicting left-turns) 

In accordance with MDOT guidelines, in the event that a particular parcel lacks sufficient frontage to maintain 
adequate spacing, the Region/TSC Traffic and Safety and Utility and Permit Engineers have the following 
options:  

Delay 
(s/veh LOS Avg. 

Queue 
95th% 
Queue 

Delay 
(s/veh LOS Avg. 

Queue 
95th% 
Queue 

Delay 
(s/veh) LOS Avg. 

Queue 
95th% 
Queue 

NBL 36.1 D 62 124 29.7 C 60 122 -6.4 D to C -2 -2
NBTR 28.8 C 153 258 23.6 C 119 206 -5.2 n/c -34 -52
SBL 60.3 E 380 528 39.1 D 125 207 -21.2 E to D -255 -321
SBT 27.0 C 695 1276 22.4 C 105 189 -4.6 n/c -590 -1087
SBR 23.3 C 360 1138 19.5 B 17 41 -3.8 C to B -343 -1097
EBL 21.0 C 39 84 26.5 C 48 100 5.5 n/c 9 16
EBT 14.9 B 102 159 18.7 B 126 192 3.8 n/c 24 33
EBR 12.6 B 17 47 15.8 B 20 45 3.2 n/c 3 -2
WBL 18.8 B 13 37 23.6 C 14 43 4.8 B to C 1 6

WBTR 15.2 B 98 164 19.0 B 119 191 3.8 n/c 21 27
Overall 22.8 C 22.1 C -0.7 n/c

Difference

1
Grand River Ave. 

& Central 
Park/Dobie

Signalized

Intersection Control Approach

PM Peak Period
Future Conditions Future with Improvements
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1. Choose the next lowest spacing. For example, on 30 mph roadway requiring 185 ft spacing, the distance 
may be reduced to no less than 130 ft which is the spacing from 25 mph speed. 

The next lowest speed was reviewed at the locations that do not meet the minimum spacing requirements.  
The results of this analysis are summarized in Table 8 and show that the spacing requirements are still not 
met at these locations. 

Table 8: Intersection/ Driveway Spacing Summary-Alternative Minimums 

Adjacent Driveways/ 
Intersections Adjacent/Opposite Distance 

Meridian 
Twp. Rec.  Meets Req. 

Speedway Opposite 550 525 YES 
Sparrow (1600 Grand River) Same Side 317 300 YES 

By using the next lowest speed category, all of the driveways and intersections will meet access management 
spacing criteria.  Therefore, none of the further criterion was necessary for consideration for this site driveway. 

FIGURE 6: ACCESS MANAGEMENT INTERSECTION SPACING 

 

3.8.2 MDOT Right-Turn Lane Analysis 

The MDOT Geometric Design Guidance Sections 1.1.4 (formerly MDOT Traffic & Safety Notes 604A) was 
utilized in order to determine if a right-turn lane or taper is required at the proposed site driveway. The results 
of the analysis are provided in Appendix D and indicate the following: 

• A right-turn radius only is recommended for the proposed Site Drive. No additional right-turn treatment 
is required. 

3.8.3 Intersection Sight Distance Analysis 

The intersection sight distance was reviewed at the proposed Grand River Ave. & Site Drive intersection.  
According to Section 9.5 – Intersection Sight Distance of the AASHTO design manual A Policy on Geometric 
Design of Highways and Streets, 7th Edition (2018), an intersection sight distance of 625 feet is required for a 
left turn from a complete stop and a sight distance of 480 feet is required for a right turn from a stopped position 
at the study intersection based on the existing 45 mph speed limit (50 mph design speed).   

The AASHTO manual states that the “vertex (decision point) of the departure sight triangle on the minor road 
should be 14.5 ft from the edge of the major-road traveled way”.  This gives an accurate depiction of driver 
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behavior when making a turn from a minor roadway.  The results of the sight distance analysis show that there 
is adequate sight distance at the proposed intersection location.  In addition, this section of Grand River Ave. 
has very little grade change and vertical distance is not a concern at this location. The intersection sight distance 
measurements are shown on Figure 7. 

The results of the intersection sight distance analysis show that there will be adequate intersection sight 
distance at the proposed site driveway on Grand River Ave.  There is the potential for vehicles queued on EB 
Grand River Ave. at the signalized intersection at Central Park Drive to block the view for egress left-turns; 
however, based on the vehicle queueing analysis (both with and without recommended signal timing 
improvements) the peak vehicle queues on this approach will not extend into the sight distance area as shown 
on Figure 7. 

FIGURE 7: INTERSECTION SIGHT DISTANCE 

 

4 CONCLUSIONS 

The conclusions of this Traffic Impact Study are as follows: 

1. The results of the existing conditions analysis show that all approaches and movements at the study 
intersections are currently operating acceptably at a LOS D or better, with the exception of the Grand River 
Ave. & Central Park Drive.  During the PM peak hour, the southbound left-turns on Central Park Drive 
operate at a LOS E, with excessive queue lengths that extend beyond the existing left-turn lane and impact 
the southbound through traffic on Central Park Drive. 

2. In order to improve the existing operations at this intersection, mitigation measures were investigated, 
including signal timing changes and operations.  

a. Signal timing optimization is recommended. 

b. Left-turn phasing is not recommended. 

3. With the addition of site generated traffic volumes, the Grand River Ave. & Central Park Drive intersection 
is expected to operate similar to existing conditions, with both increased delays and vehicle queue lengths 
on the southbound approach. 

4. In order to improve the future operations at the Grand River Ave. & Central Park Drive intersection, signal 
timing optimization is recommended. 
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5. The proposed site driveway is expected to operate well, at LOS B/C during the peak periods with queue 
lengths of 1-2 vehicles. 

6. The proposed site driveway meets Grand River Ave. (M-43) Corridor Access Management criterion, 
provided the following exceptions are granted by the Township and MDOT.  

a. The Tom’s driveway is located opposite the proposed site driveway, approximately 286 feet to 
the east.  The requirement is 630 feet; however, “The Director of Community Planning and 
Development may reduce this to no less than 150 feet where the offsets are aligned to not 
create left-turn conflict1”, as they are in this location. 

b. The Speedway driveway is located opposite the proposed site driveway, approximately 550 
feet to the west.  The requirement is 630 feet; however, in accordance with MDOT guidelines, 
in the event that a particular parcel lacks sufficient frontage to maintain adequate spacing, the 
Region/TSC Traffic and Safety and Utility and Permit Engineers may reduce this and choose 
the next lowest spacing.  The next lowest spacing would be for a design speed of 45 mph, with 
a spacing criteria of 525 feet.  Therefore, the driveway spacing would meet the spacing 
requirement. 

c. The Sparrow driveway is located on the same side as the proposed site driveway, 
approximately 317 feet to the east.  The requirement is 350 feet; again due to limited frontage, 
the next lowest spacing is 300 feet.  Therefore, the driveway spacing would meet the spacing 
requirement. 

7. There is an existing center left-turn lane adjacent to the site; therefore, only the MDOT right-turn lane criteria 
was evaluated for the proposed site drive intersection.  The results of the analysis show that a right-turn 
lane or taper is not required. 

8. The results of the intersection sight distance analysis show that there will be adequate intersection sight 
distance at the proposed site driveway on Grand River Ave.   

5 RECOMMENDATIONS  

The recommendations of this TIS are as follows: 

• MDOT should investigate signal timing optimization at the Grand River & Central Park Drive intersection 
to improve PM peak hour operations.  

 
1 Ord. No. 2004-06, 9-5-2004, (e) (8) 
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Appendix A 
 

BACKGROUND INFORMATION 
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HCM 6th Signalized Intersection Summary Existing Conditions
1: Dobie Road/Central Park Drive & Grand River Ave AM Peak Hour

Meridian Twp Provisioning Cnt Synchro 10 Report
Fleis & VandenBrink Engineering 01/16/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 25 211 55 26 824 67 130 117 19 77 140 37
Future Volume (veh/h) 25 211 55 26 824 67 130 117 19 77 140 37
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 1796 1796 1796 1885 1885 1885 1856 1856 1856 1885 1885 1885
Adj Flow Rate, veh/h 29 245 64 30 958 78 143 129 21 93 169 45
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.91 0.91 0.91 0.83 0.83 0.83
Percent Heavy Veh, % 7 7 7 1 1 1 3 3 3 1 1 1
Cap, veh/h 314 2105 938 705 2069 168 262 372 61 284 451 382
Arrive On Green 0.62 0.62 0.62 0.62 0.62 0.62 0.24 0.24 0.24 0.24 0.24 0.24
Sat Flow, veh/h 523 3413 1520 1078 3354 273 1158 1557 253 1247 1885 1598
Grp Volume(v), veh/h 29 245 64 30 512 524 143 0 150 93 169 45
Grp Sat Flow(s),veh/h/ln 523 1706 1520 1078 1791 1836 1158 0 1810 1247 1885 1598
Q Serve(g_s), s 3.1 3.0 1.7 1.2 15.3 15.3 11.8 0.0 6.9 6.7 7.5 2.2
Cycle Q Clear(g_c), s 18.5 3.0 1.7 4.1 15.3 15.3 19.3 0.0 6.9 13.6 7.5 2.2
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.14 1.00 1.00
Lane Grp Cap(c), veh/h 314 2105 938 705 1105 1132 262 0 433 284 451 382
V/C Ratio(X) 0.09 0.12 0.07 0.04 0.46 0.46 0.55 0.00 0.35 0.33 0.37 0.12
Avail Cap(c_a), veh/h 314 2105 938 705 1105 1132 487 0 784 526 816 692
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.2 7.9 7.7 8.8 10.3 10.3 39.9 0.0 31.6 37.2 31.8 29.8
Incr Delay (d2), s/veh 0.6 0.1 0.1 0.1 1.4 1.4 3.7 0.0 1.0 1.4 1.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 1.0 0.5 0.3 5.5 5.6 3.5 0.0 3.1 2.1 3.5 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.8 8.0 7.8 8.9 11.7 11.6 43.6 0.0 32.6 38.6 32.9 30.1
LnGrp LOS B A A A B B D A C D C C
Approach Vol, veh/h 338 1066 293 307
Approach Delay, s/veh 8.6 11.6 38.0 34.2
Approach LOS A B D C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 69.4 30.6 69.4 30.6
Change Period (Y+Rc), s 7.7 * 6.7 7.7 * 6.7
Max Green Setting (Gmax), s 42.3 * 43 42.3 * 43
Max Q Clear Time (g_c+I1), s 0.0 15.6 0.0 21.3
Green Ext Time (p_c), s 0.0 2.9 0.0 2.6

Intersection Summary
HCM 6th Ctrl Delay 18.4
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing Conditions
2: Hamilton Road & Grand River Ave AM Peak Hour

Meridian Twp Provisioning Cnt Synchro 10 Report
Fleis & VandenBrink Engineering 01/16/2020

Intersection
Int Delay, s/veh 2.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 307 0 335 906 11 119
Future Vol, veh/h 307 0 335 906 11 119
Conflicting Peds, #/hr 0 5 5 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 500 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 87 87 60 60
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 341 0 385 1041 18 198
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 346 0 1637 176
          Stage 1 - - - - 346 -
          Stage 2 - - - - 1291 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1210 - 91 837
          Stage 1 - - - - 688 -
          Stage 2 - - - - 222 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1204 - 62 833
Mov Cap-2 Maneuver - - - - ~ -407 -
          Stage 1 - - - - 466 -
          Stage 2 - - - - 222 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.5 9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1122 - - 1204 -
HCM Lane V/C Ratio 0.193 - - 0.32 -
HCM Control Delay (s) 9 - - 9.4 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.7 - - 1.4 -

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



HCM 6th Signalized Intersection Summary Existing Conditions
1: Dobie Road/Central Park Drive & Grand River Ave PM Peak Hour

Meridian Twp Provisioning Center Synchro 10 Report
Fleis & VandenBrink Engineering 01/16/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 701 117 18 425 199 109 307 21 189 267 60
Future Volume (veh/h) 81 701 117 18 425 199 109 307 21 189 267 60
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 1984 1984 1984 1984 1984 1984 1984 1984 1984 2000 2000 2000
Adj Flow Rate, veh/h 86 746 124 19 452 212 117 330 23 205 290 65
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.93 0.93 0.93 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 0 0 0
Cap, veh/h 396 1972 877 332 1306 607 299 611 43 267 666 564
Arrive On Green 0.52 0.52 0.52 0.52 0.52 0.52 0.33 0.33 0.33 0.33 0.33 0.33
Sat Flow, veh/h 777 3770 1677 641 2497 1161 1034 1833 128 1044 2000 1693
Grp Volume(v), veh/h 86 746 124 19 340 324 117 0 353 205 290 65
Grp Sat Flow(s),veh/h/ln 777 1885 1677 641 1885 1773 1034 0 1961 1044 2000 1693
Q Serve(g_s), s 7.3 11.8 3.8 1.8 10.5 10.7 10.0 0.0 14.6 18.7 11.3 2.7
Cycle Q Clear(g_c), s 17.9 11.8 3.8 13.6 10.5 10.7 21.3 0.0 14.6 33.3 11.3 2.7
Prop In Lane 1.00 1.00 1.00 0.66 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 396 1972 877 332 986 927 299 0 653 267 666 564
V/C Ratio(X) 0.22 0.38 0.14 0.06 0.35 0.35 0.39 0.00 0.54 0.77 0.44 0.12
Avail Cap(c_a), veh/h 396 1972 877 332 986 927 299 0 653 267 666 564
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.1 14.2 12.3 18.2 13.9 13.9 34.3 0.0 27.1 41.1 26.0 23.1
Incr Delay (d2), s/veh 1.3 0.6 0.3 0.3 1.0 1.0 1.8 0.0 1.6 14.7 1.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.4 4.6 1.4 0.3 4.3 4.1 2.6 0.0 6.9 6.1 5.4 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.4 14.7 12.6 18.5 14.8 15.0 36.1 0.0 28.8 55.9 27.0 23.3
LnGrp LOS C B B B B B D A C E C C
Approach Vol, veh/h 956 683 470 560
Approach Delay, s/veh 15.0 15.0 30.6 37.1
Approach LOS B B C D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 60.0 40.0 60.0 40.0
Change Period (Y+Rc), s 7.7 * 6.7 7.7 * 6.7
Max Green Setting (Gmax), s 52.3 * 33 52.3 * 33
Max Q Clear Time (g_c+I1), s 0.0 35.3 0.0 23.3
Green Ext Time (p_c), s 0.0 0.0 0.0 3.2

Intersection Summary
HCM 6th Ctrl Delay 22.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing Conditions
2: Hamilton Road & Grand River Ave PM Peak Hour

Meridian Twp Provisioning Center Synchro 10 Report
Fleis & VandenBrink Engineering 01/16/2020

Intersection
Int Delay, s/veh 5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 879 32 103 639 3 299
Future Vol, veh/h 879 32 103 639 3 299
Conflicting Peds, #/hr 0 4 4 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 500 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 93 93 85 85
Heavy Vehicles, % 1 1 2 2 2 2
Mvmt Flow 935 34 111 687 4 352
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 973 0 1522 489
          Stage 1 - - - - 956 -
          Stage 2 - - - - 566 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 704 - 109 525
          Stage 1 - - - - 334 -
          Stage 2 - - - - 532 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 701 - 91 523
Mov Cap-2 Maneuver - - - - 193 -
          Stage 1 - - - - 280 -
          Stage 2 - - - - 532 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.5 26.2
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 514 - - 701 -
HCM Lane V/C Ratio 0.691 - - 0.158 -
HCM Control Delay (s) 26.2 - - 11.1 -
HCM Lane LOS D - - B -
HCM 95th %tile Q(veh) 5.3 - - 0.6 -



Queuing and Blocking Report Existing Conditions
AM Peak Hour

Meridian Twp Provisioning Cnt SimTraffic Report
Fleis & VandenBrink Engineering 01/16/2020

Intersection: 1: Dobie Road/Central Park Drive & Grand River Ave

Movement EB EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T T R L T TR L TR L T R
Maximum Queue (ft) 62 102 90 50 61 240 237 204 152 130 153 54
Average Queue (ft) 17 37 18 8 11 114 125 94 65 49 67 17
95th Queue (ft) 48 82 54 28 42 206 214 170 126 95 123 43
Link Distance (ft) 2046 2046 398 398 522 522 1029 1029
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500 250 500 400
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Hamilton Road & Grand River Ave

Movement WB NB B7
Directions Served L LR T
Maximum Queue (ft) 96 82 50
Average Queue (ft) 40 43 3
95th Queue (ft) 73 72 25
Link Distance (ft) 15 400
Upstream Blk Time (%) 17
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 0



Queuing and Blocking Report Existing Conditions
PM Peak Hour

Meridian Twp Provisioning Center SimTraffic Report
Fleis & VandenBrink Engineering 01/16/2020

Intersection: 1: Dobie Road/Central Park Drive & Grand River Ave

Movement EB EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T T R L T TR L TR L T R
Maximum Queue (ft) 113 169 167 74 39 153 201 154 272 424 866 644
Average Queue (ft) 45 95 86 21 11 79 97 70 140 326 441 131
95th Queue (ft) 92 149 147 53 34 130 162 137 240 503 991 647
Link Distance (ft) 2046 2046 398 398 522 522 1029 1029
Upstream Blk Time (%) 8 3
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 500 250 500 400
Storage Blk Time (%) 31 7
Queuing Penalty (veh) 83 14

Intersection: 2: Hamilton Road & Grand River Ave

Movement EB WB NB B7
Directions Served TR L LR T
Maximum Queue (ft) 9 99 97 144
Average Queue (ft) 0 34 67 17
95th Queue (ft) 4 76 98 71
Link Distance (ft) 398 15 400
Upstream Blk Time (%) 37
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 7: Bend

Movement SB
Directions Served T
Maximum Queue (ft) 22
Average Queue (ft) 1
95th Queue (ft) 11
Link Distance (ft) 15
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 96



HCM 6th Signalized Intersection Summary Existing Conditions with Improvements
1: Dobie Road/Central Park Drive & Grand River Ave PM Peak Hour

Meridian Twp Provisioning Center Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 701 117 18 425 199 109 307 21 189 267 60
Future Volume (veh/h) 81 701 117 18 425 199 109 307 21 189 267 60
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 1984 1984 1984 1984 1984 1984 1984 1984 1984 2000 2000 2000
Adj Flow Rate, veh/h 86 746 124 19 452 212 117 330 23 205 290 65
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.93 0.93 0.93 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 0 0 0
Cap, veh/h 349 1785 794 292 1182 550 359 701 49 330 765 648
Arrive On Green 0.47 0.47 0.47 0.47 0.47 0.47 0.38 0.38 0.38 0.38 0.38 0.38
Sat Flow, veh/h 777 3770 1676 641 2496 1161 1034 1833 128 1044 2000 1694
Grp Volume(v), veh/h 86 746 124 19 340 324 117 0 353 205 290 65
Grp Sat Flow(s),veh/h/ln 777 1885 1676 641 1885 1773 1034 0 1961 1044 2000 1694
Q Serve(g_s), s 8.0 13.0 4.2 2.0 11.6 11.8 9.2 0.0 13.6 18.4 10.5 2.5
Cycle Q Clear(g_c), s 19.8 13.0 4.2 15.0 11.6 11.8 19.7 0.0 13.6 32.0 10.5 2.5
Prop In Lane 1.00 1.00 1.00 0.66 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 349 1785 794 292 893 839 359 0 750 330 765 648
V/C Ratio(X) 0.25 0.42 0.16 0.06 0.38 0.39 0.33 0.00 0.47 0.62 0.38 0.10
Avail Cap(c_a), veh/h 349 1785 794 292 893 839 453 0 928 424 946 801
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.3 17.3 15.0 22.2 16.9 17.0 29.4 0.0 23.2 35.3 22.3 19.8
Incr Delay (d2), s/veh 1.7 0.7 0.4 0.4 1.2 1.3 1.1 0.0 1.0 4.0 0.7 0.1
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/ln 1.5 5.3 1.6 0.3 4.9 4.7 2.3 0.0 6.3 4.9 4.9 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.0 18.0 15.4 22.6 18.2 18.3 30.5 0.0 24.2 39.3 23.0 20.0
LnGrp LOS C B B C B B C A C D C B
Approach Vol, veh/h 956 683 470 560
Approach Delay, s/veh 18.3 18.3 25.8 28.6
Approach LOS B B C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 55.0 45.0 55.0 45.0
Change Period (Y+Rc), s 7.7 * 6.7 7.7 * 6.7
Max Green Setting (Gmax), s 38.3 * 47 38.3 * 47
Max Q Clear Time (g_c+I1), s 0.0 34.0 0.0 21.7
Green Ext Time (p_c), s 0.0 4.3 0.0 5.3

Intersection Summary
HCM 6th Ctrl Delay 21.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Queuing and Blocking Report Existing Conditions with Improvements
PM Peak Hour

Meridian Twp Provisioning Center SimTraffic Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection: 1: Dobie Road/Central Park Drive & Grand River Ave

Movement EB EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T T R L T TR L TR L T R
Maximum Queue (ft) 133 217 223 73 48 166 200 137 265 215 224 51
Average Queue (ft) 47 125 119 19 15 92 112 62 127 119 106 20
95th Queue (ft) 101 195 199 46 40 148 183 118 223 200 186 42
Link Distance (ft) 2046 2046 398 398 522 522 1029 1029
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500 250 500 400
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 2: Hamilton Road & Grand River Ave

Movement EB WB NB B7
Directions Served TR L LR T
Maximum Queue (ft) 9 77 101 121
Average Queue (ft) 0 30 67 16
95th Queue (ft) 5 62 98 72
Link Distance (ft) 398 15 400
Upstream Blk Time (%) 37
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 7: Bend

Movement SB
Directions Served T
Maximum Queue (ft) 11
Average Queue (ft) 0
95th Queue (ft) 8
Link Distance (ft) 15
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 Future Conditions
1: Dobie Road/Central Park Drive & Grand River Ave AM Peak Hour

Meridian Twp Provisioning Cnt Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 25 215 55 26 827 70 130 117 19 81 140 37
Future Volume (veh/h) 25 215 55 26 827 70 130 117 19 81 140 37
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 1796 1796 1796 1885 1885 1885 1856 1856 1856 1885 1885 1885
Adj Flow Rate, veh/h 29 250 64 30 962 81 143 129 21 98 169 45
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.91 0.91 0.91 0.83 0.83 0.83
Percent Heavy Veh, % 7 7 7 1 1 1 3 3 3 1 1 1
Cap, veh/h 312 2105 938 701 2063 174 262 372 61 284 451 382
Arrive On Green 0.62 0.62 0.62 0.62 0.62 0.62 0.24 0.24 0.24 0.24 0.24 0.24
Sat Flow, veh/h 519 3413 1520 1073 3344 282 1158 1557 253 1247 1885 1598
Grp Volume(v), veh/h 29 250 64 30 515 528 143 0 150 98 169 45
Grp Sat Flow(s),veh/h/ln 519 1706 1520 1073 1791 1834 1158 0 1810 1247 1885 1598
Q Serve(g_s), s 3.2 3.0 1.7 1.2 15.5 15.5 11.8 0.0 6.9 7.1 7.5 2.2
Cycle Q Clear(g_c), s 18.7 3.0 1.7 4.2 15.5 15.5 19.3 0.0 6.9 14.0 7.5 2.2
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.14 1.00 1.00
Lane Grp Cap(c), veh/h 312 2105 938 701 1105 1132 262 0 433 284 451 382
V/C Ratio(X) 0.09 0.12 0.07 0.04 0.47 0.47 0.55 0.00 0.35 0.34 0.37 0.12
Avail Cap(c_a), veh/h 312 2105 938 701 1105 1132 487 0 784 526 816 692
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.3 7.9 7.7 8.8 10.3 10.3 39.9 0.0 31.6 37.4 31.8 29.8
Incr Delay (d2), s/veh 0.6 0.1 0.1 0.1 1.4 1.4 3.7 0.0 1.0 1.5 1.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 1.0 0.5 0.3 5.6 5.7 3.5 0.0 3.1 2.2 3.5 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.9 8.0 7.8 8.9 11.7 11.7 43.6 0.0 32.6 38.9 32.9 30.1
LnGrp LOS B A A A B B D A C D C C
Approach Vol, veh/h 343 1073 293 312
Approach Delay, s/veh 8.7 11.6 38.0 34.4
Approach LOS A B D C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 69.4 30.6 69.4 30.6
Change Period (Y+Rc), s 7.7 * 6.7 7.7 * 6.7
Max Green Setting (Gmax), s 42.3 * 43 42.3 * 43
Max Q Clear Time (g_c+I1), s 0.0 16.0 0.0 21.3
Green Ext Time (p_c), s 0.0 2.9 0.0 2.6

Intersection Summary
HCM 6th Ctrl Delay 18.4
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Future Conditions
2: Hamilton Road & Grand River Ave AM Peak Hour

Meridian Twp Provisioning Cnt Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection
Int Delay, s/veh 3.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 315 0 340 912 11 125
Future Vol, veh/h 315 0 340 912 11 125
Conflicting Peds, #/hr 0 5 5 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 50 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 87 87 60 60
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 350 0 391 1048 18 208
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 355 0 1661 180
          Stage 1 - - - - 355 -
          Stage 2 - - - - 1306 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1200 - 88 832
          Stage 1 - - - - 681 -
          Stage 2 - - - - 218 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1194 - 59 828
Mov Cap-2 Maneuver - - - - 124 -
          Stage 1 - - - - 678 -
          Stage 2 - - - - 147 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.6 15.5
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 567 - - 1194 -
HCM Lane V/C Ratio 0.4 - - 0.327 -
HCM Control Delay (s) 15.5 - - 9.5 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 1.9 - - 1.4 -



HCM 6th TWSC Future Conditions
3: Grand River Ave & Site Drive AM Peak Hour

Meridian Twp Provisioning Cnt Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection
Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 14 426 1241 18 14 11
Future Vol, veh/h 14 426 1241 18 14 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 50 - - - 50 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 15 463 1349 20 15 12
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1369 0 - 0 1621 685
          Stage 1 - - - - 1359 -
          Stage 2 - - - - 262 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 497 - - - 94 391
          Stage 1 - - - - 204 -
          Stage 2 - - - - 758 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 497 - - - 91 391
Mov Cap-2 Maneuver - - - - 167 -
          Stage 1 - - - - 198 -
          Stage 2 - - - - 758 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 22.5
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 497 - - - 167 391
HCM Lane V/C Ratio 0.031 - - - 0.091 0.031
HCM Control Delay (s) 12.5 - - - 28.7 14.5
HCM Lane LOS B - - - D B
HCM 95th %tile Q(veh) 0.1 - - - 0.3 0.1



HCM 6th Signalized Intersection Summary Future Conditions
1: Dobie Road/Central Park Drive & Grand River Ave PM Peak Hour

Meridian Twp Provisioning Center Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 720 117 18 443 210 109 307 21 199 267 60
Future Volume (veh/h) 81 720 117 18 443 210 109 307 21 199 267 60
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 1984 1984 1984 1984 1984 1984 1984 1984 1984 2000 2000 2000
Adj Flow Rate, veh/h 86 766 124 19 471 223 117 330 23 216 290 65
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.93 0.93 0.93 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 0 0 0
Cap, veh/h 382 1972 877 325 1301 612 299 611 43 267 666 564
Arrive On Green 0.52 0.52 0.52 0.52 0.52 0.52 0.33 0.33 0.33 0.33 0.33 0.33
Sat Flow, veh/h 756 3770 1677 629 2487 1170 1034 1833 128 1044 2000 1693
Grp Volume(v), veh/h 86 766 124 19 356 338 117 0 353 216 290 65
Grp Sat Flow(s),veh/h/ln 756 1885 1677 629 1885 1771 1034 0 1961 1044 2000 1693
Q Serve(g_s), s 7.6 12.2 3.8 1.9 11.1 11.2 10.0 0.0 14.6 18.7 11.3 2.7
Cycle Q Clear(g_c), s 18.8 12.2 3.8 14.0 11.1 11.2 21.3 0.0 14.6 33.3 11.3 2.7
Prop In Lane 1.00 1.00 1.00 0.66 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 382 1972 877 325 986 926 299 0 653 267 666 564
V/C Ratio(X) 0.22 0.39 0.14 0.06 0.36 0.36 0.39 0.00 0.54 0.81 0.44 0.12
Avail Cap(c_a), veh/h 382 1972 877 325 986 926 299 0 653 267 666 564
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.6 14.3 12.3 18.5 14.0 14.1 34.3 0.0 27.1 41.6 26.0 23.1
Incr Delay (d2), s/veh 1.4 0.6 0.3 0.3 1.0 1.1 1.8 0.0 1.6 18.7 1.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.4 4.8 1.4 0.3 4.5 4.3 2.6 0.0 6.9 6.7 5.4 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.0 14.9 12.6 18.8 15.1 15.2 36.1 0.0 28.8 60.3 27.0 23.3
LnGrp LOS C B B B B B D A C E C C
Approach Vol, veh/h 976 713 470 571
Approach Delay, s/veh 15.1 15.2 30.6 39.2
Approach LOS B B C D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 60.0 40.0 60.0 40.0
Change Period (Y+Rc), s 7.7 * 6.7 7.7 * 6.7
Max Green Setting (Gmax), s 52.3 * 33 52.3 * 33
Max Q Clear Time (g_c+I1), s 0.0 35.3 0.0 23.3
Green Ext Time (p_c), s 0.0 0.0 0.0 3.2

Intersection Summary
HCM 6th Ctrl Delay 22.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Future Conditions
2: Hamilton Road & Grand River Ave PM Peak Hour

Meridian Twp Provisioning Center Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection
Int Delay, s/veh 5.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 908 32 118 668 3 314
Future Vol, veh/h 908 32 118 668 3 314
Conflicting Peds, #/hr 0 4 4 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 500 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 93 93 85 85
Heavy Vehicles, % 1 1 2 2 2 2
Mvmt Flow 966 34 127 718 4 369
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1004 0 1600 504
          Stage 1 - - - - 987 -
          Stage 2 - - - - 613 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 686 - 97 513
          Stage 1 - - - - 322 -
          Stage 2 - - - - 503 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 683 - 79 511
Mov Cap-2 Maneuver - - - - 175 -
          Stage 1 - - - - 261 -
          Stage 2 - - - - 503 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.7 30.1
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 502 - - 683 -
HCM Lane V/C Ratio 0.743 - - 0.186 -
HCM Control Delay (s) 30.1 - - 11.5 -
HCM Lane LOS D - - B -
HCM 95th %tile Q(veh) 6.2 - - 0.7 -



HCM 6th TWSC Future Conditions
3: Grand River Ave & Site Drive PM Peak Hour

Meridian Twp Provisioning Center Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 44 1178 742 16 15 44
Future Vol, veh/h 44 1178 742 16 15 44
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 50 - - - 50 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 94 94 93 93 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 47 1253 798 17 16 48
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 815 0 - 0 1528 408
          Stage 1 - - - - 807 -
          Stage 2 - - - - 721 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 808 - - - 108 593
          Stage 1 - - - - 399 -
          Stage 2 - - - - 443 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 808 - - - 102 593
Mov Cap-2 Maneuver - - - - 223 -
          Stage 1 - - - - 376 -
          Stage 2 - - - - 443 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 14.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 808 - - - 223 593
HCM Lane V/C Ratio 0.058 - - - 0.073 0.081
HCM Control Delay (s) 9.7 - - - 22.4 11.6
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.2 - - - 0.2 0.3



Queuing and Blocking Report Future Conditions
AM Peak Hour

Meridian Twp Provisioning Cnt SimTraffic Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection: 1: Dobie Road/Central Park Drive & Grand River Ave

Movement EB EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T T R L T TR L TR L T R
Maximum Queue (ft) 67 101 54 33 47 231 228 162 159 131 133 54
Average Queue (ft) 16 36 15 8 12 111 126 82 67 52 67 17
95th Queue (ft) 50 74 44 24 36 194 210 139 129 101 120 44
Link Distance (ft) 2046 2046 398 398 522 522 1029 1029
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500 250 500 400
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: Hamilton Road & Grand River Ave

Movement WB WB NB B7
Directions Served L T LR T
Maximum Queue (ft) 72 48 82 51
Average Queue (ft) 41 2 42 3
95th Queue (ft) 71 24 71 28
Link Distance (ft) 182 15 400
Upstream Blk Time (%) 14
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 3 0
Queuing Penalty (veh) 12 0

Intersection: 3: Grand River Ave & Site Drive

Movement EB SB SB
Directions Served L L R
Maximum Queue (ft) 41 44 35
Average Queue (ft) 9 15 10
95th Queue (ft) 32 42 33
Link Distance (ft) 271
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 50
Storage Blk Time (%) 1 3 0
Queuing Penalty (veh) 2 0 0

Network Summary
Network wide Queuing Penalty: 14



Queuing and Blocking Report Future Conditions
PM Peak Hour

Meridian Twp Provisioning Center SimTraffic Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection: 1: Dobie Road/Central Park Drive & Grand River Ave

Movement EB EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T T R L T TR L TR L T R
Maximum Queue (ft) 110 183 164 67 44 144 191 163 287 425 969 845
Average Queue (ft) 39 102 92 17 13 82 98 62 153 380 695 360
95th Queue (ft) 84 159 156 47 37 133 164 124 258 528 1276 1138
Link Distance (ft) 2046 2046 398 398 522 522 1029 1029
Upstream Blk Time (%) 27 11
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 500 250 500 400
Storage Blk Time (%) 60 16
Queuing Penalty (veh) 161 31

Intersection: 2: Hamilton Road & Grand River Ave

Movement EB EB WB NB B7
Directions Served T TR L LR T
Maximum Queue (ft) 10 22 100 99 117
Average Queue (ft) 0 1 42 70 18
95th Queue (ft) 7 7 81 100 69
Link Distance (ft) 398 398 15 400
Upstream Blk Time (%) 41
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Grand River Ave & Site Drive

Movement EB EB WB SB SB
Directions Served L T TR L R
Maximum Queue (ft) 50 17 4 45 62
Average Queue (ft) 19 1 0 13 25
95th Queue (ft) 47 10 3 38 53
Link Distance (ft) 174 1722 270
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 50
Storage Blk Time (%) 1 1 1
Queuing Penalty (veh) 3 0 0



Queuing and Blocking Report Future Conditions
PM Peak Hour

Meridian Twp Provisioning Center SimTraffic Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection: 7: Bend

Movement SB
Directions Served T
Maximum Queue (ft) 33
Average Queue (ft) 1
95th Queue (ft) 14
Link Distance (ft) 15
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 196



HCM 6th Signalized Intersection Summary Future Conditions With Improvements
1: Dobie Road/Central Park Drive & Grand River Ave PM Peak Hour

Meridian Twp Provisioning Center Synchro 10 Report
Fleis & VandenBrink Engineering 01/17/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 720 117 18 443 210 109 307 21 199 267 60
Future Volume (veh/h) 81 720 117 18 443 210 109 307 21 199 267 60
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 1984 1984 1984 1984 1984 1984 1984 1984 1984 2000 2000 2000
Adj Flow Rate, veh/h 86 766 124 19 471 223 117 330 23 216 290 65
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.93 0.93 0.93 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 0 0 0
Cap, veh/h 329 1757 781 280 1159 545 368 715 50 339 780 661
Arrive On Green 0.47 0.47 0.47 0.47 0.47 0.47 0.39 0.39 0.39 0.39 0.39 0.39
Sat Flow, veh/h 756 3770 1676 629 2487 1170 1034 1833 128 1044 2000 1694
Grp Volume(v), veh/h 86 766 124 19 356 338 117 0 353 216 290 65
Grp Sat Flow(s),veh/h/ln 756 1885 1676 629 1885 1771 1034 0 1961 1044 2000 1694
Q Serve(g_s), s 8.5 13.6 4.3 2.1 12.4 12.6 9.1 0.0 13.4 19.4 10.3 2.4
Cycle Q Clear(g_c), s 21.1 13.6 4.3 15.7 12.4 12.6 19.4 0.0 13.4 32.8 10.3 2.4
Prop In Lane 1.00 1.00 1.00 0.66 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 329 1757 781 280 878 825 368 0 765 339 780 661
V/C Ratio(X) 0.26 0.44 0.16 0.07 0.41 0.41 0.32 0.00 0.46 0.64 0.37 0.10
Avail Cap(c_a), veh/h 329 1757 781 280 878 825 454 0 928 426 946 801
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.6 17.9 15.4 23.2 17.6 17.6 28.7 0.0 22.7 34.9 21.8 19.3
Incr Delay (d2), s/veh 1.9 0.8 0.4 0.5 1.4 1.5 1.0 0.0 0.9 4.2 0.6 0.1
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/ln 1.6 5.6 1.6 0.3 5.3 5.1 2.3 0.0 6.1 5.2 4.8 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.5 18.7 15.8 23.6 19.0 19.1 29.7 0.0 23.6 39.1 22.4 19.5
LnGrp LOS C B B C B B C A C D C B
Approach Vol, veh/h 976 713 470 571
Approach Delay, s/veh 19.0 19.2 25.1 28.4
Approach LOS B B C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 54.3 45.7 54.3 45.7
Change Period (Y+Rc), s 7.7 * 6.7 7.7 * 6.7
Max Green Setting (Gmax), s 38.3 * 47 38.3 * 47
Max Q Clear Time (g_c+I1), s 0.0 34.8 0.0 21.4
Green Ext Time (p_c), s 0.0 4.2 0.0 5.3

Intersection Summary
HCM 6th Ctrl Delay 22.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Queuing and Blocking Report Future Conditions With Improvements
PM Peak Hour

Meridian Twp Provisioning Center SimTraffic Report
Fleis & VandenBrink Engineering 01/17/2020

Intersection: 1: Dobie Road/Central Park Drive & Grand River Ave

Movement EB EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T T R L T TR L TR L T R
Maximum Queue (ft) 131 209 202 59 65 195 229 150 250 242 238 50
Average Queue (ft) 48 126 117 20 14 98 119 60 119 125 105 17
95th Queue (ft) 100 192 188 45 43 163 191 122 206 207 189 41
Link Distance (ft) 2046 2046 398 398 522 522 1029 1029
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500 250 500 400
Storage Blk Time (%)
Queuing Penalty (veh)
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Items to Consider for 

Protected Only

Items to Consider for 

Permissive/Protected

2 NO YES

0

45 NO N / A

1 NO N / A
500 NO YES

397

2 NO YES

0

45 NO N / A

1 NO N / A
500 NO YES

397

81

30

50544 NO NO
15750 NO NO

Crash History for 12 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO

Crash History for 24 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO

Crash History for 12 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO

Crash History for 24 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO

20.4

0.46

55.9
0.47
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Please enter Data in Yellow Boxes ONLY

CRASH HISTORY
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WESTbound Left Turn Vol (vph)

EASTBOUND AND WESTBOUND LEFT TURN PHASE THRESHOLDS

CONDITIONS

EASTbound Left Turn Vol (vph)

EASTBOUND LEFT TURN GEOMETRY

What is the EASTbound sight distance in the field? (ft)

Minimum Required Sight Distance (ft)

NO

Cross Product of LEFT TURN WEST (See Chart Below)
Cross Product of LEFT TURN EAST (See Chart Below)

What is the Opposing WESTbound speed limit or 85%ile? (mph)

TRAFFIC CHARACTERISTICS

Which Approach does the "One Left Turn Movement" crashes correspond to?

Is there an existing permissive/protected or permissive/protected LT phase?

EASTbound Left Turn DELAY per vehicle? Sec. / Veh.

EASTbound TOTAL Left Turn DELAY? Veh‐Hr

NO

What is the Opposing EASTbound speed limit or 85%ile? (mph)

Left-turn phasing should only be approved and installed after a comprehensive engineering study indicates such an operation is 
necessary for the safe and efficient operation of an intersection.  The type of left-turn phasing will be determined based on data from the 
engineering study which includes the amount of delay experienced by left-turning traffic, crash patterns that may be occurring and 
available capacity of the intersection.

NO

NO

No. of Opposing WESTbound Thru Lanes (include combination thru lanes)

No. of Opposing WESTbound Right Turn Only Lanes

No. of EASTbound Left Turning Lanes

NO

WESTbound Left Turn DELAY per vehicle? Sec. / Veh.

N / A

N / A

WESTbound TOTAL Left Turn DELAY? Veh‐Hr

WESTBOUND LEFT TURN GEOMETRY
No. of Opposing EASTbound Thru Lanes (include combination thru lanes)

No. of Opposing EASTbound Right Turn Only Lanes

No. of WESTbound Left Turning Lanes
What is the WESTbound sight distance in the field? (ft)

Minimum Required Sight Distance (ft)
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Time of the day

West Left X East Thru

Permitted/Prot WEST Left Threshold

Protected WEST Left Threshold

WESTBOUND LEFT TURN 
THRESHOLD

Intersection of:

Central Park 
DriveGrand River 
Ave.
Meridian 
Township

Located in:

0
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Time of the day

East Left X West Thru

Permitted/Prot EAST Left Threshold

Protected EAST Left Threshold

EASTBOUND LEFT TURN 
THRESHOLD

Intersection
of:
Central Park 
DriveGrand River 
Ave.Located in:
Meridian 
Township

0

0



Items to Consider for 

Protected Only

Items to Consider for 

Permissive/Protected

1 NO YES

1

35 NO N / A

1 NO N / A
500 NO YES

309

1 NO YES

0

35 NO N / A

1 NO N / A
500 NO YES

283

135

189

33463 NO NO
61992 NO YES

Crash History for 12 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO

Crash History for 24 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO

Crash History for 12 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO

Crash History for 24 Month Period

Enter Number of Correctable crashes? (Left‐Turn Head‐On) 0 NO NO
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NORTHbound Left Turn DELAY per vehicle? Sec. / Veh.

NORTHbound TOTAL Left Turn DELAY? Veh‐Hr
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Is there an existing permissive/protected or permissive/protected LT phase? YES

TRAFFIC CHARACTERISTICS

Cross Product of LEFT TURN NORTH (See Chart Below)
Cross Product of LEFT TURN SOUTH (See Chart Below)

CRASH HISTORY

Minimum Required Sight Distance (ft)

NORTHbound Left Turn Vol (vph)

SOUTHbound Left Turn Vol (vph)

What is the Opposing NORTHbound speed limit or 85%ile? (mph)

N / A

What is the NORTHbound sight distance in the field? (ft)

NORTHBOUND AND SOUTHBOUND LEFT TURN PHASE THRESHOLDS

Please enter Data in Yellow Boxes ONLY

CONDITIONS
NORTHBOUND LEFT TURN GEOMETRY

N / A

What is the Opposing SOUTHbound speed limit or 85%ile? (mph)

Left-turn phasing should only be approved and installed after a comprehensive engineering study indicates such an operation is 
necessary for the safe and efficient operation of an intersection.  The type of left-turn phasing will be determined based on data from the 
engineering study which includes the amount of delay experienced by left-turning traffic, crash patterns that may be occurring and 
available capacity of the intersection.

YES

YES

No. of Opposing SOUTHbound Thru Lanes (include combination thru lanes)
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3309 Platt Road 

Ann Arbor, Michigan 

Mobile: 734-478-8277 

e-mail 

bg.marxwetlands@gmail.com 

 

MARX 
WETLANDS 
LLC 

September 24, 2018 
 
 
Mr. Colin Schiefler 
DP Fox dba Green Castle Properties, LLC 
200 Ottawa Ave., NW #800 
Grand Rapids, MI 49506 
 
Re: Wetland Delineation Report: Grand River Avenue & Central Park Dr. 
 (Approx. 9-acre Property) 
 Meridian Township, Ingham County, MI 
 
Mr. Schiefler:  
 
Pursuant to your request, Marx Wetlands LLC conducted a wetland determination 
and delineation for an approximately 9-acre Assessment Area consisting of three 
(3) parcels (#33-02-02-22-252-003, 33-02-02-22-401-003, and 33-02-02-22-426-
001) for the above-referenced (“Project Site”).  The Site is located on the east side 
of Central Park Drive on the north side of Grand River Avenue within Section 22 of 
Meridian Township (T4N, R1W) of Ingham County, Michigan.  The intent of this 
determination is to provide a report of the character of any wetland areas within 
the subject parcel and an opinion as to the possible jurisdiction of the Michigan 
Department of Environmental Quality (MDEQ) and/or local governments over 
wetland areas identified on-site. 
 
The wetland determination was performed in accordance with the Michigan 
Department of Environmental Quality Wetland Identification Manual (2001), the 
Northcentral-Northeast Manual to the 1987 U.S. Army Corps of Engineers Wetland 
Delineation Manual.  The delineation of any wetland depends on three basic 
parameters.  These parameters are: 1) the presence of hydrophytic vegetation 
(plants adapted to living in saturated soils), 2) hydric soils (distinctive soil types 
that develop under saturated conditions), and 3) wetland hydrology (the presence 
of water at or near the surface for a specific period of time).  The above 
parameters are virtually always inter-related and present in wetland systems. The 
wetland determination consisted of desktop review of available background 
documentation and mapping followed by two (2) site visits performed on 
September 17 & 18, 2018.  A review of the findings is provided below.   
 
Site Characteristics 
Based on review of aerial photographs and the on-site visits, the Site is largely 
vacant, undeveloped land consisting of areas of upland field, scrub-shrub, forest, 
mixed deciduous tree lines, and wetland.  The Site also contains existing vacated 
houses, a barn, in-ground pool, and associated lawn, particularly in the central and 
southern portions of the Site.  In addition, existing driveways and mowed paths 
were also observed.  The Site is within a largely commercial and residential region 
of Meridian Township, Michigan. The Site is bounded by undeveloped land to the 
north, commercial development/Central Park Drive to the west, W. Grand River 
Avenue to the south, and undeveloped land/commercial buildings to the east. 
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Cover Type Descriptions 
Upland herbaceous species found in the open fields and much of the lawn areas 
include orchard grass (Dactylus glomerata), common milkweed (Asclepias 
syriaca), smooth brome (Bromus inermis), Japanese hedge-parsley (Torilis 
japonica), bluegrasses (Poa pratensis & P. compressa), timothy (Phleum pratense), 
Queen Anne’s lace (Daucus carota), and thistles (Cirsium arvense and C. vulgare).  
In addition, scattered prairie remnant species were also observed such as little 
bluestem (Schizachyrium scoparium), broom-sedge (Andropogon virginicus), and 
goldenrods (Solidago altissima and S. canadensis).  Scattered trees and shrub 
species observed include: cottonwood (Populus deltoides), multi-flora rose (Rosa 
multiflora), autumn-olive (Elaeagnus umbellata), blackberry (Rubus 
allegheniensis), and black raspberry (Rubus occidentalis).    
 
The upland, scrub-shrub and mixed deciduous forested areas, including the tree 
lines generally contain the following species: penn sedge (Carex pennsylvanica), 
orchard grass, white vervain (Verbena urticifolia), Virginia creeper (Parthenocissus 
quinquefolia), white pine (Pinus strobus), black locust (Robinia pseudoacacia), 
Scotch pine (Pinus sylvestris), white spruce (Picea glauca), blue spruce (Picea 
pungens), crabapple/apple (Malus spp.), maples (Acer platanoides, A. saccharum, 
and Acer saccharinum), oaks (Quercus alba and Q. rubra), black walnut (Juglans 
nigra), box-elder (Acer negundo), black cherry (Prunus serotina), cottonwood, 
scattered with basswood (Tilia americana),  white mulberry (Morus alba), 
sycamore (Platanus occidentalis), American elm (Ulmus americana), trembling 
aspen (Populus tremuloides), and ash (Fraxinus spp.) trees.  Common native and 
non-native shrub species include autumn-olive, dogwoods (Cornus amomum and 
C. racemosa), common buckthorn (Rhamnus cathartica), blackberry and black 
raspberry.  The weedy aspect of the Site is likely due to possible previous 
agricultural land use or another site disturbance.  Refer to the enclosed 
Photographic Log. 
 
Wetland Determination & Delineation  
Six (6) wetlands (Wetlands A, B, C, D, E, and F) were identified within the Site 
and/or along the site’s perimeters. No ponds or watercourses appear within the 
Site.  Refer to the enclosed Wetland Sketch.  

Table 1. Wetland Inventory Table 
Feature 
Name Wetland Type Regulatory Status 

Wetland A 
Emergent 

(PEM)/Forested-PFO 
Edge 

Likely MDEQ and Township Non-Regulated; 
isolated and < 0.25 ac in size 

Wetland B PEM/PFO edge 
Likely MDEQ and Township Non-Regulated; 

isolated and < 0.25 ac in size 

Wetland C Emergent (PEM) 
Likely MDEQ and Township Non-Regulated; 

isolated and < 0.25 ac in size 

Wetland D Emergent (PEM) 
Likely MDEQ & Township regulated; within 500 

feet of off-site pond. 

Wetland E Emergent/PFO edge 
Likely MDEQ & Township regulated; within 500 

feet of off-site pond. 

Wetland F Emergent/PFO edge 
Likely MDEQ & Township regulated; within 500 

feet of off-site pond  
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Wetlands 
 
Wetlands A & B 
Wetlands A & B are largely emergent wetlands with a minor forested component 
observed in the northwest portion of the Site (on parcel 33-02-02-22-252-003).  
Wetland A is contained entirely within the Site; however, Wetland B extends north 
off-site.  Herbaceous vegetation within these wetlands include: reed canary grass 
(Phalaris arundinacea: FACW), softstem bulrush (Schoenoplectus 
tabernaemontani; OBL), grass-leaved goldenrod (Euthamia graminifolia; FACW), 
Indian-hemp (Apocynum cannabinum; FAC), calico American-aster 
(Symphyotrichum lateriflorum; FAC, soft-stemmed rush (Juncus effusus; OBL), and 
scattered sedges (Carex lupulina, C. scoparia and C. vulpinoidea; OBL-FACW).  
Woody vines include riverbank grape (Vitis riparia; FACW) and poison-ivy 
(Toxicodendron radicans; FAC); and shrub species include: black raspberry and 
dogwoods.  Overhanging trees observed include silver maple (Acer saccharinum; 
FACW), white swamp oak (Quercus bicolor; FACW), elm (FACW) and cottonwood 
(FAC).  Most of these species range in wetland indicator status from obligate (OBL) 
to facultative (FAC), indicating species that typically occur in wetlands. Wetland 
hydrology indicators observed include: microtopographic relief (i.e., hummocks), 
water-stained leaves, geomorphic position, and FAC Neutral Test.  These wetlands 
appear to receive hydrology from precipitation, runoff from adjacent developed 
areas, and roadways, resulting in seasonally saturated to seasonally inundated 
water regimes.  Refer to the enclosed Wetland Sketch.   
 
Wetlands C & D 
Wetlands C & D are primarily emergent wetlands observed in the northwest and 
north-central portion of the Site (on parcel 33-02-02-22-252-003).  Wetland C 
extends north off-site and Wetland D is entirely within the site boundaries.  
Common herbaceous vegetation observed include: reed canary grass (FACW), 
grass-leaved goldenrod (FACW), redtop (Agrostis gigantea; FAC), softstem bulrush 
(OBL), Indian-hemp (FAC), panicled American-aster (Symphyotrichum 
lanceolatum; FACW), soft-stemmed rush (OBL), and sedges (Carex normalis, C. 
scoparia, and C. vulpinoidea).   Wetland C also contained: wool grass (Scirpus 
cyperinus; OBL), rush (Juncus biflorus), and self-heal (Prunella vulgaris; FAC).  The 
species range in wetland indicator status from obligate (OBL) to facultative (FAC), 
indicating species that typically occur in wetlands. Wetland hydrology indicators 
observed include microtopographic relief (I.e., hummocks), geomorphic position, 
and FAC Neutral Test.  These wetlands appear to receive hydrology from 
precipitation, runoff from adjacent developed areas, and roadways, resulting in 
seasonally saturated to seasonally inundated water regimes.  Refer to the 
enclosed Wetland Sketch.  
 
Wetlands E & F 
Wetlands E and F are primarily emergent wetlands with overhanging trees 
observed along the eastern boundary of the Site (on parcel #33-02-02-22-426-
001).  These wetlands continue slightly off-site; however, do appear to close at an 
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upland berm along the western edge of the pond (off-site).  Dominant herbaceous 
vegetation observed include: reed canary grass (FACW) and redtop (FAC), 
scattered species include: calico American-aster (FAC) and ground-ivy (Glechoma 
hederacea; FACU).  Overhanging trees and shrubs observed include box-elder 
(FAC), common buckthorn (FAC), black ash (Fraxinus nigra; FACW) saplings, and 
black willow (Salix nigra; FACW).  Most of these species range in wetland indicator 
status from obligate (OBL) to facultative (FAC), indicating species that typically 
occur in wetlands.  Wetland hydrology indicators observed include water-stained 
leaves, bare soil (sparsely vegetated concave surface in areas), geomorphic 
position, and FAC Neutral Test.  These wetlands appear to receive hydrology from 
precipitation, runoff from adjacent developed areas, and roadways, resulting in 
seasonally saturated to seasonally inundated water regimes.  Refer to the 
enclosed Wetland Sketch.  
 
Regulations 
Part 301, Inland Lakes and Streams, states that a feature is considered a regulated 
watercourse by the MDEQ if it possesses a defined bed, bank, and evidence of 
continued flow or a continued occurrence of water.   Additionally, Part 301 states 
that if a pond with a surface area larger than five (5) acres should be considered 
regulated.  Based on the site visit, no watercourses or ponds were observed on-
site.  
 
Part 303, Wetlands Protection, of the NREPA states that if a wetland is five acres 
in size or larger and/or connected to or located within 500 feet of a river, stream, 
lake, or pond, it is considered regulated by the MDEQ.  Marx Wetlands, LLC has 
the professional opinion that both Wetlands A, B, and C are not likely regulated by 
the MDEQ because they appear less than 5 acres in size and isolated (i.e., not 
connected to or located within 500 feet of a regulating feature).  However, 
Wetlands D, E, and F are likely within 500 feet of a regulating feature (i.e., off-site 
pond east of parcel #33-02-02-22-426-001).  Therefore, Marx Wetlands LLC has 
the professional opinion that Wetlands D, E, and F appear to meet the 
requirements of Part 303, Wetlands Protection, of the NREPA. 
 
In addition, Meridian Township (Township) has its own wetland protection 
ordinance. The township’s Wetland Protection ordinance (Chapter 22, Article IV) 
states that wetlands are protected if they are:  
 
  contiguous to any inland lake stream, river, or pond.  
 
 Partially or entirely within 500 feet of the ordinary high-water mark of any 
inland lake, stream, river or pond.  
 
 Two or more areas of wetland separated only by barriers, such as dikes, roads, 
berms or other similar features, if any of those wetlands are contiguous to an 
inland lake, stream, river or pond. 
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 larger than two acres, even if not contiguous to an inland lake, stream, river 
or pond.  
 
 not contiguous to any inland lake, stream, river or pond, if the state 
department of environmental quality determines the protection of the wetland is 
essential to the preservation of the natural resources of the state from pollution, 
impairment or destruction. 
 
 wetlands, equal to or greater than one-quarter acre and equal to or less than 
two acres in size, which are not contiguous to any inland lake, stream, river or 
pond and are determined to be essential to the preservation of the natural 
resources of the Township as provided in township code § 22-156. Code § 22-156 
provides that a wetland is essential to the preservation of the township’s natural 
resources if it fulfills any of ten criteria.  
 
Therefore, it is the professional opinion of Marx Wetlands LLC that Wetlands D, E, 
and F are also likely regulated by Meridian Township because they appear within 
500 feet of a regulating feature (i.e., pond). Wetlands A, B, and C appear to be 
isolated and/or less than 0.25 acres in size and may be considered non-regulated 
by the Township; however, Wetlands A & B may be protected under the Meridian 
Township’s Chapter 22 Environment, Article IV Wetland Protection, if it is 
determined that the protection of these wetland areas is important for the 
preservation of the local natural resources.  (Meridian Township- Code 1974, 
§ 105-3; Ord. No. 2002-02, 3-19-2002; Ord. No. 2003-11, 7-6-2003; Ord. No. 2011-
04, 3-15-2011).  
 
It is important to note that the Meridian Township Board has a policy of no net 
loss of wetlands and impacts to wetlands may require wetland mitigation. A 
mitigation plan, if required, shall be approved as part of the wetland use permit 
decision. 
 
A permit or approval is likely required by the Meridian Township for any proposed 
work (e.g., filling, dredging, construction, and draining and/or other development) 
that takes place within the boundaries of a regulated wetland.  Most construction 
activities that take place outside of these boundaries do not require a wetland 
permit from the MDEQ or Meridian Township.  Please note that the MDEQ and 
Township have the final authority on the extent of regulated wetlands, lakes, and 
streams in the State of Michigan and Meridian Township, respectively.   
 
Please be advised the information provided in this report is a professional opinion.  
The ultimate decision on wetland boundary locations and jurisdiction thereof rests 
with the MDEQ or Township and, in some cases, the Federal government.  
Therefore, there may be adjustments to boundaries based upon review of a 
regulatory agency.  An agency determination can vary, depending on various 
factors including, but not limited to, experience of the agency representative 
making the determination and the season of the year.  In addition, the physical 
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characteristics of the site can change with time, depending on the weather, 
vegetation patterns, drainage, activities on adjacent parcels, or other events.  Any 
of these factors can change the nature / extent of wetlands on the site.  
 
Thank you for the opportunity to provide this wetland determination.  If you have 
any questions, please contact me at your convenience. 
 
Sincerely, 
 

 
Marx Wetlands LLC 
Bryana J. Guevara, PWS 2949  
ISA Certified Arborist MI-4204A 
Environmental Consultant 
 
Enclosures:  
1) Photographic Log  
2) Wetland Sketch 
3) USACE Wetland Determination Data Forms 
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1) An east-facing view
 of existing dirt drivew

ay.   
2) 

A northeast-facing view
 of an upland old field w

ith scattered shrubs and trees. In 
ground pool observed in background of this photograph.  

 
 

3) 
View

 of existing m
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ed path observed in the w
estern portion of the Site.    

4) 
View

 of the undeveloped parcel consisting of prim
arily upland fields and m
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5) 
Another view

 of upland m
ixed deciduous forested patches observed in the Site.   

6) 
A w

est-facing view
 of an existing barn and open field and grassy law

n areas. 
U

pland tree lines w
ere observed along the w

estern boundary.  

 
 

7) 
View

 of an existing, vacated house observed on the 1614 W
. G

rand River Avenue 
property.  

8) 
Another view

 of the existing house and associated upland field and law
n 

observed in the south-central portion of the overall Site.    
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9) 
View

 of W
etland A, a largely em

ergent w
etland w

ith overhanging trees, observed 
w

ithin the northw
estern portion of the Site.   

10) 
A north-facing view

 of W
etland B, another em

ergent w
etland w

ith overhanging 
trees observed along the northern boundary of the Site.   

 
 

11) 
View

 of an upland break that appears to separate W
etlands A &

 B in the northw
est 

portion of the site.  
12) 

A north-facing view
 of W

etland C, an em
ergent w

etland in the northeast corner 
of the Site. N

ote upland shrubs (i.e. autum
n-olive) in background of this photo. 
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13) 
View

 of W
etland D

, an em
ergent w

etland, observed in the northeast portion of the 
Site.  

14) 
A north-facing view

 of W
etland E, an em

ergent w
etland w

ith overhanging 
trees, observed along the eastern boundary of the Site.  

 
 

15) 
A south-facing view

 of W
etland F, an em

ergent w
etland w

ith overhanging trees, 
along the eastern site boundary.  

16) 
An east-facing view

 of W
. G

rand River Avenue along the southern boundary of 
the Site.  

 



 

 Wetland A: Flags A-1 close to A-20 
 Wetland B: Flags B-1 continue to B-11 (open at property line-PL); continue B-15 close to B-1 
 Wetland C: Flags C-1 open at PL; continue to C-10 open at PL 
 Wetland D: Flags D-1 close to D-9 
 Wetland E: Flags E-1 continue to E-7; (likely closes off-site) 
 Wetland F: Flags F-1 continue to F-9; (likely closes off-site)  



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR or MLRA): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present?

Are Vegetation , Soil , or Hydrology naturally problematic?

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.

If yes, optional Wetland Site ID:

Secondary Indicators (minimum of two required)

 

Surface Water Present?

Wetland Hydrology Present?

0-2

WSG84

Wetland Hydrology Indicators:

Wetland AWetland Hydrology Present?

Is the Sampled Area

within a Wetland?

Wetland system is observed in the northwest portion of the Site. 

Primary Indicators (minimum of one is required; check all that apply)                                     

x

Yes

Yes

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Water-Stained Leaves (B9)

Yes

Algal Mat or Crust (B4)

(If needed, explain any answers in Remarks.)

Thin Muck Surface (C7)

B.Guevara; Marx Wetlands LLC

LRR L

(If no, explain in Remarks.) 

Wetland hydrology is typical for this wetland type during the driest period of the year. 

 

 

Yes

Remarks:  (Explain alternative procedures here or in a separate report.)

Yes

S22, T4N, R1W

toeslope/depression

HYDROLOGY

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region 

X

PEM/Minor (PFO) edge

x

DP Fox dba Green Castle Properties, LLC

No

42.71956

concave

Kibbie loam, 0 to 3 percent slopes

9/17/2018

A

W. Grand River Avenue/Central Park Drive Meridian Twp/Ingham Co. City/County:

MI

-84.40849

Yes NoX

Surface Soil Cracks (B6)

Aquatic Fauna (B13)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

No

Marl Deposits (B15)

x  

NoNox

x No

Surface Water (A1)

FAC-Neutral Test (D5)

x

Shallow Aquitard (D3)

Microtopographic Relief (D4)

Remarks: 

(includes capillary fringe)

Yes

 

 No

NoYes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present?

Saturation Present?

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)Sediment Deposits (B2)

Drift Deposits (B3)

Crayfish Burrows (C8)Hydrogen Sulfide Odor (C1)

NoYes

Depth (inches):

X

XX

NoYes xx Depth (inches): X

XX Depth (inches):

Saturation Visible on Aerial Imagery (C9)

Stunted or Stressed Plants (D1)

Geomorphic Position (D2)

Sparsely Vegetated Concave Surface (B8)

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



VEGETATION Sampling Point:

Tree Stratum (Plot size:

1.

2. (A)

3.

4. (B)

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: OBL species x 1 =

1. FACW species x 2 =

2. FAC species x 3 =

3. FACU species x 4 =

4. UPL species x 5 =

5. Column Totals: (A) (B)

6. Prevalence Index  = B/A =

7.

Herb Stratum (Plot size:

1.

2. Morphological Adaptations1 (Provide supporting

3.

4. Problematic Hydrophytic Vegetation1 (Explain)

5.

6.

7.

8.

9.

10.

11.

12.

Woody Vine Stratum (Plot size:

1.

2.

3.

4. Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)

Rapid Test for Hydrophytic Vegetation

Dominance Test is >50%

Prevalence Index is ≤3.01

)

=Total Cover

FACU

FACW

Dominant 
Species?

Indicator 
Status

10

10

Absolute 
% Cover

Yes

Yes

FAC

FACW

5 No FACW

Toxicodendron radicans

105

)

FAC

Phalaris arundinacea 45

Carex vulpinoidea

Apocynum cannabinum

Juncus effusus

Symphyotrichum lateriflorum

Carex lupulina

Carex scoparia

10

10

10 Yes

Yes FACW

)

30-ft radius

5-ft radius

=Total Cover

=Total Cover

10

20

Vitis riparia

Yes

No

=Total Cover

5

OBLNo

Yes

Yes

10

No5
Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Definitions of Vegetation Strata:

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Hydrophytic 
Vegetation 
Present?

Woody vines – All woody vines greater than 3.28 ft in 
height.

X

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall.

5

No FACW

FACW

FAC

FACW5

240

100.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

OBL

10

FACW

Yes

Schoenoplectus tabernaemontani

60

Fraxinus nigra

Rubus allegheniensis

Yes20

OBL

Yes

Total % Cover of:

Euthamia graminifolia FACW

30

10

FACYes

No

30

15-ft radius

Cornus amomum

Prevalence Index worksheet:

2.26

25

120

60

10

data in Remarks or on a separate sheet)

0

215

X

X

180

25

40

Hydrophytic Vegetation Indicators:

0

485

Multiply by:

A– Use scientific names of plants.

11

11

Acer saccharinum

Populus deltoides

Ulmus americana

Quercus bicolor

FACW

30-ft radius

Total Number of Dominant 
Species Across All Strata:

) Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

No5

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Sampling Point:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Iron-Manganese Masses (F12) (LRR K, L, R)

Piedmont Floodplain Soils (F19) (MLRA 149B)

Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Depth (inches):                   Hydric Soil Present? Yes No

%

Prominent redox concentrations

Texture Remarks

Redox FeaturesDepth

(inches) Color (moist) %

Matrix

Loc2

0-10 M95 7.5YR 4/6 Loamy/Clayey5

Type1

C10YR 3/2

Color (moist)

ASOIL

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Histosol (A1)

Indicators for Problematic Hydric Soils3:

 2 cm Muck (A10) (LRR K, L, MLRA 149B)

Coast Prairie Redox (A16) (LRR K, L, R)

2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (LRR R,

Other (Explain in Remarks)

Stripped Matrix (S6)

Dark Surface (S7) (LRR R, MLRA 149B)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

X

Sandy Redox (S5)

Depleted Below Dark Surface (A11)

 

MLRA 149B)

Black Histic (A3)

Histic Epipedon (A2)

Restrictive Layer (if observed):

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)

Dark Surface (S7) (LRR K, L)

Polyvalue Below Surface (S8) (LRR K, L)

Thin Dark Surface (S9) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Redox Dark Surface (F6)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Loamy Mucky Mineral (F1) (LRR K, L)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Type:

Remarks:

X

None

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR or MLRA): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present?

Are Vegetation , Soil , or Hydrology naturally problematic?

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.

If yes, optional Wetland Site ID:

Secondary Indicators (minimum of two required)

 

x

x

Surface Water Present?

Wetland Hydrology Present?

0-2

WSG84

Wetland Hydrology Indicators:

Wetland BWetland Hydrology Present?

Is the Sampled Area

within a Wetland?

Wetland system is observed in the northwest portion of the Site, along the northern boundary. 

Primary Indicators (minimum of one is required; check all that apply)                                     

x

Yes

Yes

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Water-Stained Leaves (B9)

Yes

Algal Mat or Crust (B4)

(If needed, explain any answers in Remarks.)

Thin Muck Surface (C7)

B.Guevara; Marx Wetlands LLC

LRR L

(If no, explain in Remarks.) 

Wetland hydrology is typical for this wetland type during the driest period of the year. 

 

 

Yes

Remarks:  (Explain alternative procedures here or in a separate report.)

Yes

S22, T4N, R1W

toeslope/depression

HYDROLOGY

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region 

X

PEM/Minor (PFO) edge

x

DP Fox dba Green Castle Properties, LLC

No

42.72033

concave

Kibbie loam, 0 to 3 percent slopes

9/17/2018

B

W. Grand River Avenue/Central Park Drive Meridian Twp/Ingham Co. City/County:

MI

-84.40808

Yes NoX

Surface Soil Cracks (B6)

Aquatic Fauna (B13)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

No

Marl Deposits (B15)

x  

NoNox

x No

Surface Water (A1)

FAC-Neutral Test (D5)

x

Shallow Aquitard (D3)

Microtopographic Relief (D4)

Remarks: 

(includes capillary fringe)

Yes

 

 No

NoYes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present?

Saturation Present?

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)Sediment Deposits (B2)

Drift Deposits (B3)

Crayfish Burrows (C8)Hydrogen Sulfide Odor (C1)

NoYes

Depth (inches):

X

XX

NoYes xx Depth (inches): X

XX Depth (inches):

Saturation Visible on Aerial Imagery (C9)

Stunted or Stressed Plants (D1)

Geomorphic Position (D2)

Sparsely Vegetated Concave Surface (B8)

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



VEGETATION Sampling Point:

Tree Stratum (Plot size:

1.

2. (A)

3.

4. (B)

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: OBL species x 1 =

1. FACW species x 2 =

2. FAC species x 3 =

3. FACU species x 4 =

4. UPL species x 5 =

5. Column Totals: (A) (B)

6. Prevalence Index  = B/A =

7.

Herb Stratum (Plot size:

1.

2. Morphological Adaptations1 (Provide supporting

3.

4. Problematic Hydrophytic Vegetation1 (Explain)

5.

6.

7.

8.

9.

10.

11.

12.

Woody Vine Stratum (Plot size:

1.

2.

3.

4. Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)

Rapid Test for Hydrophytic Vegetation

Dominance Test is >50%

Prevalence Index is ≤3.01

)

=Total Cover

FACU

FACW

Dominant 
Species?

Indicator 
Status

10

10

Absolute 
% Cover

Yes

Yes

FAC

FACW

5 No FACW

Toxicodendron radicans

100

)

FAC

Phalaris arundinacea 20

Carex vulpinoidea

Apocynum cannabinum

Juncus effusus

Symphyotrichum lateriflorum

Carex lupulina

Carex scoparia

10

10

5 Yes

Yes FACW

)

30-ft radius

5-ft radius

=Total Cover

=Total Cover

5

10

Vitis riparia

No

No

=Total Cover

5

OBLYes

No

Yes

5

No5
Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Definitions of Vegetation Strata:

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Hydrophytic 
Vegetation 
Present?

Woody vines – All woody vines greater than 3.28 ft in 
height.

X

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall.

20

No FACW

FACW

FAC

FACW10

170

90.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

OBL

15

FACW

No

Schoenoplectus tabernaemontani

25

Fraxinus nigra

Rubus allegheniensis

Yes5

OBL

Yes

Total % Cover of:

Euthamia graminifolia FACW

5 No UPL

15

5

FACYes

Yes

35

15-ft radius

Cornus amomum

Prevalence Index worksheet:

2.18

35

85

40

5

data in Remarks or on a separate sheet)

5

170

X

X

120

35

20

Hydrophytic Vegetation Indicators:

25

370

Multiply by:

B– Use scientific names of plants.

9

10

Acer saccharinum

Populus deltoides

Ulmus americana

Quercus bicolor

FACW

30-ft radius

Total Number of Dominant 
Species Across All Strata:

) Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

No

Populus tremuloides

5

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Sampling Point:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Iron-Manganese Masses (F12) (LRR K, L, R)

Piedmont Floodplain Soils (F19) (MLRA 149B)

Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Depth (inches):                   Hydric Soil Present? Yes No

%

Prominent redox concentrations

Texture Remarks

Redox FeaturesDepth

(inches) Color (moist) %

Matrix

Loc2

0-10 M95 7.5YR 4/6 Loamy/Clayey5

Type1

C10YR 3/2

Color (moist)

BSOIL

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Histosol (A1)

Indicators for Problematic Hydric Soils3:

 2 cm Muck (A10) (LRR K, L, MLRA 149B)

Coast Prairie Redox (A16) (LRR K, L, R)

2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (LRR R,

Other (Explain in Remarks)

Stripped Matrix (S6)

Dark Surface (S7) (LRR R, MLRA 149B)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

X

Sandy Redox (S5)

Depleted Below Dark Surface (A11)

 

MLRA 149B)

Black Histic (A3)

Histic Epipedon (A2)

Restrictive Layer (if observed):

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)

Dark Surface (S7) (LRR K, L)

Polyvalue Below Surface (S8) (LRR K, L)

Thin Dark Surface (S9) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Redox Dark Surface (F6)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Loamy Mucky Mineral (F1) (LRR K, L)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Type:

Remarks:

X

None

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR or MLRA): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present?

Are Vegetation , Soil , or Hydrology naturally problematic?

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.

If yes, optional Wetland Site ID:

Secondary Indicators (minimum of two required)

 

Surface Water Present?

Wetland Hydrology Present?

0-2

WSG84

Wetland Hydrology Indicators:

Wetland CWetland Hydrology Present?

Is the Sampled Area

within a Wetland?

Wetland system is observed in the northeast corner of the Site. 

Primary Indicators (minimum of one is required; check all that apply)                                     

x

Yes

Yes

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Water-Stained Leaves (B9)

Yes

Algal Mat or Crust (B4)

(If needed, explain any answers in Remarks.)

Thin Muck Surface (C7)

B.Guevara; Marx Wetlands LLC

LRR L

(If no, explain in Remarks.) 

Wetland hydrology is typical for this wetland type during the driest period of the year. 

 

 

Yes

Remarks:  (Explain alternative procedures here or in a separate report.)

Yes

S22, T4N, R1W

toeslope/depression

HYDROLOGY

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region 

X

PEM

x

DP Fox dba Green Castle Properties, LLC

No

42.720321

concave

Kibbie loam, 0 to 3 percent slopes

9/17/2018

C

W. Grand River Avenue/Central Park Drive Meridian Twp/Ingham Co. City/County:

MI

-84.40785

Yes NoX

Surface Soil Cracks (B6)

Aquatic Fauna (B13)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

No

Marl Deposits (B15)

x  

NoNox

x No

Surface Water (A1)

FAC-Neutral Test (D5)

x

Shallow Aquitard (D3)

Microtopographic Relief (D4)

Remarks: 

(includes capillary fringe)

Yes

 

 No

NoYes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present?

Saturation Present?

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)Sediment Deposits (B2)

Drift Deposits (B3)

Crayfish Burrows (C8)Hydrogen Sulfide Odor (C1)

NoYes

Depth (inches):

X

XX

NoYes xx Depth (inches): X

XX Depth (inches):

Saturation Visible on Aerial Imagery (C9)

Stunted or Stressed Plants (D1)

Geomorphic Position (D2)

Sparsely Vegetated Concave Surface (B8)

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



VEGETATION Sampling Point:

Tree Stratum (Plot size:

1.

2. (A)

3.

4. (B)

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: OBL species x 1 =

1. FACW species x 2 =

2. FAC species x 3 =

3. FACU species x 4 =

4. UPL species x 5 =

5. Column Totals: (A) (B)

6. Prevalence Index  = B/A =

7.

Herb Stratum (Plot size:

1.

2. Morphological Adaptations1 (Provide supporting

3.

4. Problematic Hydrophytic Vegetation1 (Explain)

5.

6.

7.

8.

9.

10.

11.

12.

Woody Vine Stratum (Plot size:

1.

2.

3.

4. Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)

Rapid Test for Hydrophytic Vegetation

Dominance Test is >50%

Prevalence Index is ≤3.01

)

=Total Cover

FACW

Dominant 
Species?

Indicator 
Status

Absolute 
% Cover

No

Toxicodendron radicans

140

)

FAC

Juncus effusus 20

Carex vulpinoidea

Apocynum cannabinum

Agrostis gigantea

Symphyotrichum lanceolatum

Scirpus cyperinus

Prunella vulgaris

20

15

5 Yes

Yes FACW

)

30-ft radius

5-ft radius

=Total Cover

=Total Cover

5

10

Vitis riparia

Carex scoparia

Carex normalis

No

No

=Total Cover

FACWNo

5

FACYes

Yes

No

20

No5
Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Definitions of Vegetation Strata:

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Hydrophytic 
Vegetation 
Present?

Woody vines – All woody vines greater than 3.28 ft in 
height.

X

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall.

5

20

No OBL

FAC

FACW

FAC

FACW10

5

100

100.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

OBL

15

OBL

Yes

Schoenoplectus tabernaemontani

10

Fraxinus nigra Yes10

OBL

Yes

Total % Cover of:

Euthamia graminifolia FACW

15-ft radius

Prevalence Index worksheet:

1.88

65

50

45

0

data in Remarks or on a separate sheet)

0

160

X

X

135

65

0

Hydrophytic Vegetation Indicators:

0

300

Multiply by:

C– Use scientific names of plants.

7

7

30-ft radius

Total Number of Dominant 
Species Across All Strata:

) Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Sampling Point:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Iron-Manganese Masses (F12) (LRR K, L, R)

Piedmont Floodplain Soils (F19) (MLRA 149B)

Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Depth (inches):                   Hydric Soil Present? Yes No

%

Prominent redox concentrations

Texture Remarks

Redox FeaturesDepth

(inches) Color (moist) %

Matrix

Loc2

0-10 M95 7.5YR 4/6 Loamy/Clayey5

Type1

C10YR 4/1

Color (moist)

CSOIL

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Histosol (A1)

Indicators for Problematic Hydric Soils3:

 2 cm Muck (A10) (LRR K, L, MLRA 149B)

Coast Prairie Redox (A16) (LRR K, L, R)

2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (LRR R,

Other (Explain in Remarks)

Stripped Matrix (S6)

Dark Surface (S7) (LRR R, MLRA 149B)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Sandy Redox (S5)

Depleted Below Dark Surface (A11) X

 

MLRA 149B)

Black Histic (A3)

Histic Epipedon (A2)

Restrictive Layer (if observed):

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)

Dark Surface (S7) (LRR K, L)

Polyvalue Below Surface (S8) (LRR K, L)

Thin Dark Surface (S9) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Redox Dark Surface (F6)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Loamy Mucky Mineral (F1) (LRR K, L)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Type:

Remarks:

X

None

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR or MLRA): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present?

Are Vegetation , Soil , or Hydrology naturally problematic?

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.

If yes, optional Wetland Site ID:

Secondary Indicators (minimum of two required)

 

x

x

Surface Water Present?

Wetland Hydrology Present?

Crayfish Burrows (C8)Hydrogen Sulfide Odor (C1)

NoYes

Depth (inches):

X

XX

NoYes xx Depth (inches): X

XX Depth (inches):

Saturation Visible on Aerial Imagery (C9)

Stunted or Stressed Plants (D1)

Geomorphic Position (D2)

Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)Sediment Deposits (B2)

Drift Deposits (B3)

FAC-Neutral Test (D5)

x

Shallow Aquitard (D3)

Microtopographic Relief (D4)

Remarks: 

(includes capillary fringe)

Yes

 

 No

NoYes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present?

Saturation Present?

Surface Soil Cracks (B6)

Aquatic Fauna (B13)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

x

No

Marl Deposits (B15)

x  

NoNox

x No

Surface Water (A1)

HYDROLOGY

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region 

X

PEM

x

DP Fox dba Green Castle Properties, LLC

No

42.71866

concave

Urban land Capac-Colwood Complex, 0 to 4 percent slopes

9/17/2018

E

W. Grand River Avenue/Central Park Drive Meridian Twp/Ingham Co. City/County:

MI

-84.407098

Yes NoX

(If needed, explain any answers in Remarks.)

Thin Muck Surface (C7)

B.Guevara; Marx Wetlands LLC

LRR L

(If no, explain in Remarks.) 

Wetland hydrology is typical for this wetland type during the driest period of the year. 

 

 

Yes

Remarks:  (Explain alternative procedures here or in a separate report.)

Yes

S22, T4N, R1W

lowland 0-2

WSG84

Wetland Hydrology Indicators:

Wetland EWetland Hydrology Present?

Is the Sampled Area

within a Wetland?

Wetland system is observed along the eastern boundary line. 

Primary Indicators (minimum of one is required; check all that apply)                                     

x

Yes

Yes

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Water-Stained Leaves (B9)

Yes

Algal Mat or Crust (B4)

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



VEGETATION Sampling Point:

Tree Stratum (Plot size:

1.

2. (A)

3.

4. (B)

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: OBL species x 1 =

1. FACW species x 2 =

2. FAC species x 3 =

3. FACU species x 4 =

4. UPL species x 5 =

5. Column Totals: (A) (B)

6. Prevalence Index  = B/A =

7.

Herb Stratum (Plot size:

1.

2. Morphological Adaptations1 (Provide supporting

3.

4. Problematic Hydrophytic Vegetation1 (Explain)

5.

6.

7.

8.

9.

10.

11.

12.

Woody Vine Stratum (Plot size:

1.

2.

3.

4. Yes No

0

280

Multiply by:

E– Use scientific names of plants.

6

6

Acer negundo

Salix nigra

30-ft radius

Total Number of Dominant 
Species Across All Strata:

) Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Prevalence Index worksheet:

1.56

100

60

20

0

data in Remarks or on a separate sheet)

0

180

X

X

60

100

0

Hydrophytic Vegetation Indicators:

Glechoma hederoma FACW

15 FACYes

50

15-ft radius

Rhamnus cathartica

120

100.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

OBL

15

OBL

No

Agrostis gigantea

25

Fraxinus nigra Yes10

OBL

Yes

Total % Cover of:

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall.

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Definitions of Vegetation Strata:

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Hydrophytic 
Vegetation 
Present?

Woody vines – All woody vines greater than 3.28 ft in 
height.

X

=Total Cover

No

No

10

Yes

)

30-ft radius

5-ft radius

=Total Cover

=Total Cover

5

Toxicodendron radicans

100

)

FAC

Phalaris arundinacea 65

Symphyotrichum lateriflorum 10

5

35

15

Absolute 
% Cover

Yes

Yes

OBL

FACW

Remarks:  (Include photo numbers here or on a separate sheet.)

Rapid Test for Hydrophytic Vegetation

Dominance Test is >50%

Prevalence Index is ≤3.01

)

=Total Cover

FACW

Dominant 
Species?

Indicator 
Status

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Sampling Point:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Iron-Manganese Masses (F12) (LRR K, L, R)

Piedmont Floodplain Soils (F19) (MLRA 149B)

Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Depth (inches):                   Hydric Soil Present? Yes No

Type:

Remarks:

X

None

Restrictive Layer (if observed):

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)

Dark Surface (S7) (LRR K, L)

Polyvalue Below Surface (S8) (LRR K, L)

Thin Dark Surface (S9) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Redox Dark Surface (F6)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Loamy Mucky Mineral (F1) (LRR K, L)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

 

MLRA 149B)

Black Histic (A3)

Histic Epipedon (A2)

Other (Explain in Remarks)

Stripped Matrix (S6)

Dark Surface (S7) (LRR R, MLRA 149B)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

X

Sandy Redox (S5)

Depleted Below Dark Surface (A11)

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Histosol (A1)

Indicators for Problematic Hydric Soils3:

 2 cm Muck (A10) (LRR K, L, MLRA 149B)

Coast Prairie Redox (A16) (LRR K, L, R)

2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (LRR R,

ESOIL

10YR 2/1

Color (moist)

M98 10YR 4/6 Loamy/Clayey2

Type1

C

Redox FeaturesDepth

(inches) Color (moist) %

Matrix

Loc2

0-10

%

Prominent redox concentrations

Texture Remarks

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR or MLRA): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present?

Are Vegetation , Soil , or Hydrology naturally problematic?

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.

If yes, optional Wetland Site ID:

Secondary Indicators (minimum of two required)

 

Surface Water Present?

Wetland Hydrology Present?

Crayfish Burrows (C8)Hydrogen Sulfide Odor (C1)

NoYes

Depth (inches):

X

XX

NoYes xx Depth (inches): X

XX Depth (inches):

Saturation Visible on Aerial Imagery (C9)

Stunted or Stressed Plants (D1)

Geomorphic Position (D2)

Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)Sediment Deposits (B2)

Drift Deposits (B3)

FAC-Neutral Test (D5)

x

Shallow Aquitard (D3)

Microtopographic Relief (D4)

Remarks: 

(includes capillary fringe)

Yes

 

 No

NoYes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present?

Saturation Present?

Surface Soil Cracks (B6)

Aquatic Fauna (B13)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

No

Marl Deposits (B15)

x  

NoNox

x No

Surface Water (A1)

HYDROLOGY

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region 

X

PEM

x

DP Fox dba Green Castle Properties, LLC

No

42.7195

concave

Kibbie loam, 0 to 3 percent slopes

9/17/2018

D

W. Grand River Avenue/Central Park Drive Meridian Twp/Ingham Co. City/County:

MI

-84.40798

Yes NoX

(If needed, explain any answers in Remarks.)

Thin Muck Surface (C7)

B.Guevara; Marx Wetlands LLC

LRR L

(If no, explain in Remarks.) 

Wetland hydrology is typical for this wetland type during the driest period of the year. 

 

 

Yes

Remarks:  (Explain alternative procedures here or in a separate report.)

Yes

S22, T4N, R1W

lowland 0-2

WSG84

Wetland Hydrology Indicators:

Wetland DWetland Hydrology Present?

Is the Sampled Area

within a Wetland?

Wetland system is observed in the northeast/north-central portion of the Site. 

Primary Indicators (minimum of one is required; check all that apply)                                     

x

Yes

Yes

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Water-Stained Leaves (B9)

Yes

Algal Mat or Crust (B4)

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



VEGETATION Sampling Point:

Tree Stratum (Plot size:

1.

2. (A)

3.

4. (B)

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: OBL species x 1 =

1. FACW species x 2 =

2. FAC species x 3 =

3. FACU species x 4 =

4. UPL species x 5 =

5. Column Totals: (A) (B)

6. Prevalence Index  = B/A =

7.

Herb Stratum (Plot size:

1.

2. Morphological Adaptations1 (Provide supporting

3.

4. Problematic Hydrophytic Vegetation1 (Explain)

5.

6.

7.

8.

9.

10.

11.

12.

Woody Vine Stratum (Plot size:

1.

2.

3.

4. Yes No

0

290

Multiply by:

D– Use scientific names of plants.

7

7

30-ft radius

Total Number of Dominant 
Species Across All Strata:

) Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Prevalence Index worksheet:

1.81

70

50

40

0

data in Remarks or on a separate sheet)

0

160

X

X

120

70

0

Hydrophytic Vegetation Indicators:

Euthamia graminifolia FACW

15-ft radius

100

100.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

OBL

15

OBL

No

Schoenoplectus tabernaemontani OBL

Yes

Total % Cover of:

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall.

10

10

Yes OBL

FAC

FAC

FACW25

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Definitions of Vegetation Strata:

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Hydrophytic 
Vegetation 
Present?

Woody vines – All woody vines greater than 3.28 ft in 
height.

X

Phalaris arundinacea

Yes

Yes

=Total Cover

FACWNo

30

FACNo

Yes

Yes

15

No10

Yes

)

30-ft radius

5-ft radius

=Total Cover

=Total Cover

5

Toxicodendron radicans

155

)

FAC

Juncus effusus 15

Carex vulpinoidea

Rumex crispus

Carex normalis

Symphyotrichum lateriflorum

Agrostis gigantea

Carex scoparia

10

15

5

Absolute 
% Cover

Remarks:  (Include photo numbers here or on a separate sheet.)

Rapid Test for Hydrophytic Vegetation

Dominance Test is >50%

Prevalence Index is ≤3.01

)

=Total Cover

Dominant 
Species?

Indicator 
Status

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Sampling Point:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Iron-Manganese Masses (F12) (LRR K, L, R)

Piedmont Floodplain Soils (F19) (MLRA 149B)

Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Depth (inches):                   Hydric Soil Present? Yes No

Type:

Remarks:

X

None

Restrictive Layer (if observed):

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)

Dark Surface (S7) (LRR K, L)

Polyvalue Below Surface (S8) (LRR K, L)

Thin Dark Surface (S9) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Redox Dark Surface (F6)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Loamy Mucky Mineral (F1) (LRR K, L)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

 

MLRA 149B)

Black Histic (A3)

Histic Epipedon (A2)

Other (Explain in Remarks)

Stripped Matrix (S6)

Dark Surface (S7) (LRR R, MLRA 149B)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Sandy Redox (S5)

Depleted Below Dark Surface (A11) X

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Histosol (A1)

Indicators for Problematic Hydric Soils3:

 2 cm Muck (A10) (LRR K, L, MLRA 149B)

Coast Prairie Redox (A16) (LRR K, L, R)

2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (LRR R,

DSOIL

10YR 4/1

Color (moist)

M95 7.5YR 4/6 Loamy/Clayey5

Type1

C

Redox FeaturesDepth

(inches) Color (moist) %

Matrix

Loc2

0-10

%

Prominent redox concentrations

Texture Remarks

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s): Section, Township, Range:

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): Slope (%):

Subregion (LRR or MLRA): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present?

Are Vegetation , Soil , or Hydrology naturally problematic?

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.

If yes, optional Wetland Site ID:

Secondary Indicators (minimum of two required)

 

x

x

Surface Water Present?

Wetland Hydrology Present?

Crayfish Burrows (C8)Hydrogen Sulfide Odor (C1)

NoYes

Depth (inches):

X

XX

NoYes xx Depth (inches): X

XX Depth (inches):

Saturation Visible on Aerial Imagery (C9)

Stunted or Stressed Plants (D1)

Geomorphic Position (D2)

Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)Sediment Deposits (B2)

Drift Deposits (B3)

FAC-Neutral Test (D5)

x

Shallow Aquitard (D3)

Microtopographic Relief (D4)

Remarks: 

(includes capillary fringe)

Yes

 

 No

NoYes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present?

Saturation Present?

Surface Soil Cracks (B6)

Aquatic Fauna (B13)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

x

No

Marl Deposits (B15)

x  

NoNox

x No

Surface Water (A1)

HYDROLOGY

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region 

X

PEM

x

DP Fox dba Green Castle Properties, LLC

No

42.71866

concave

Urban land Capac-Colwood Complex, 0 to 4 percent slopes

9/17/2018

F

W. Grand River Avenue/Central Park Drive Meridian Twp/Ingham Co. City/County:

MI

-84.407098

Yes NoX

(If needed, explain any answers in Remarks.)

Thin Muck Surface (C7)

B.Guevara; Marx Wetlands LLC

LRR L

(If no, explain in Remarks.) 

Wetland hydrology is typical for this wetland type during the driest period of the year. 

 

 

Yes

Remarks:  (Explain alternative procedures here or in a separate report.)

Yes

S22, T4N, R1W

lowland 0-2

WSG84

Wetland Hydrology Indicators:

Wetland FWetland Hydrology Present?

Is the Sampled Area

within a Wetland?

Wetland system is observed along the eastern boundary line. 

Primary Indicators (minimum of one is required; check all that apply)                                     

x

Yes

Yes

Hydrophytic Vegetation Present?

Hydric Soil Present? 

Water-Stained Leaves (B9)

Yes

Algal Mat or Crust (B4)

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



VEGETATION Sampling Point:

Tree Stratum (Plot size:

1.

2. (A)

3.

4. (B)

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: OBL species x 1 =

1. FACW species x 2 =

2. FAC species x 3 =

3. FACU species x 4 =

4. UPL species x 5 =

5. Column Totals: (A) (B)

6. Prevalence Index  = B/A =

7.

Herb Stratum (Plot size:

1.

2. Morphological Adaptations1 (Provide supporting

3.

4. Problematic Hydrophytic Vegetation1 (Explain)

5.

6.

7.

8.

9.

10.

11.

12.

Woody Vine Stratum (Plot size:

1.

2.

3.

4. Yes No

0

295

Multiply by:

F– Use scientific names of plants.

6

6

Acer negundo

Salix nigra

30-ft radius

Total Number of Dominant 
Species Across All Strata:

) Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Prevalence Index worksheet:

1.59

100

60

25

0

data in Remarks or on a separate sheet)

0

185

X

X

75

100

0

Hydrophytic Vegetation Indicators:

Glechoma hederoma FACW

15 FACYes

50

15-ft radius

Rhamnus cathartica

120

100.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

OBL

15

OBL

No

Agrostis gigantea

25

Fraxinus nigra Yes10

OBL

Yes

Total % Cover of:

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall.

FAC

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Definitions of Vegetation Strata:

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Hydrophytic 
Vegetation 
Present?

Woody vines – All woody vines greater than 3.28 ft in 
height.

X

No

=Total Cover

No

No

10

Yes

)

30-ft radius

5-ft radius

=Total Cover

=Total Cover

5

Toxicodendron radicans

105

)

FAC

Phalaris arundinacea 65

Symphyotrichum lateriflorum

Rumex crispus

10

5

5

35

15

Absolute 
% Cover

Yes

Yes

OBL

FACW

Remarks:  (Include photo numbers here or on a separate sheet.)

Rapid Test for Hydrophytic Vegetation

Dominance Test is >50%

Prevalence Index is ≤3.01

)

=Total Cover

FACW

Dominant 
Species?

Indicator 
Status

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



Sampling Point:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Iron-Manganese Masses (F12) (LRR K, L, R)

Piedmont Floodplain Soils (F19) (MLRA 149B)

Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Depth (inches):                   Hydric Soil Present? Yes No

Type:

Remarks:

X

None

Restrictive Layer (if observed):

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)

Dark Surface (S7) (LRR K, L)

Polyvalue Below Surface (S8) (LRR K, L)

Thin Dark Surface (S9) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Redox Dark Surface (F6)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Loamy Mucky Mineral (F1) (LRR K, L)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

 

MLRA 149B)

Black Histic (A3)

Histic Epipedon (A2)

Other (Explain in Remarks)

Stripped Matrix (S6)

Dark Surface (S7) (LRR R, MLRA 149B)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

X

Sandy Redox (S5)

Depleted Below Dark Surface (A11)

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Histosol (A1)

Indicators for Problematic Hydric Soils3:

 2 cm Muck (A10) (LRR K, L, MLRA 149B)

Coast Prairie Redox (A16) (LRR K, L, R)

2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (LRR R,

FSOIL

10YR 2/1

Color (moist)

M98 10YR 4/6 Loamy/Clayey2

Type1

C

Redox FeaturesDepth

(inches) Color (moist) %

Matrix

Loc2

0-10

%

Prominent redox concentrations

Texture Remarks

US Army Corps of Engineers Northcentral and Northeast Region – Interim Version (Revised)



 
 
 
October 19, 2018 
Project No. 181577 
 
 
Mr. Peter Menser 
Charter Township of Meridian 
5151 Marsh Road 
Okemos, MI 48864-1198 
 
Re:  Wetland Verification – WDV 18-12 

Green Castle Properties, LLC  
1614 and 1622 West Grand River Avenue, Okemos, Ingham County, Michigan 

 
Dear Peter: 

On October 17, 2018, Fishbeck, Thompson, Carr & Huber, Inc. (FTCH) staff conducted a field investigation and 
verified wetland boundaries on the following parcels located in Section 22 of Meridian Township (Town 4 North, 
Range 1 West): 

• 1614 West Grand River Avenue, Parcel Number 33-02-02-22-426-001, 2.40 acres of residential property 
• 1622 West Grand River Avenue, Parcel Number 33-02-02-22-401-003, 3.23 acres of residential property 
• Central Park Drive (no street address), Parcel Number 33-02-02-22-252-003, 3.04 acres of undeveloped 

property, with a metal barn and in-ground pool.  

The wetlands were recently delineated by Marx Wetlands, LLC, as described in its September 24, 2018, report 
entitled Wetland Delineation Report: Grand River Avenue & Central Park Drive (Report).  

Site Investigation 
FTCH staff met Ms. Bryana Guevara of Marx Wetlands at the site on October 17th and inspected flagged wetland 
boundaries for six wetlands. Ms. Guevara stated the wetland boundaries noted on the wetland sketch in the 
wetland report are approximate. She did not know if wetland boundaries have been surveyed by the applicant 
(Green Castle Properties, LLC). Consequently, the size of the delineated wetlands is not known. 

FTCH made minor changes to the wetland boundaries by moving and adding flags as follows: 

Wetland A: Flag A10 was moved. In addition, Flag A12 was not present; the wetland boundary extended from 
Flag A11 to Flag A13.   

Wetland B: Flag B3 was moved to the south. Wetland B extended offsite to the north. The northern limit of this 
wetland was flagged.  

Wetland C: Added Flag C5.5 between Flags C5 and C6. Added Flag C6.5 between Flags C6 and C7. Wetland C 
extends slightly offsite to the north. 

Wetland D: No changes.  

Wetland E: No changes. Wetland E extends slightly offsite to the east. 

Wetland F: No changes. Wetland F extends slightly offsite to the east. 
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Regulatory Review 
The regulatory review was based upon the Report, Google Earth aerial photographs, and site observations. 
Section 22-116 of the Township’s Wetland Protection Ordinance defines “protected wetlands” as any of the 
following: 

(1) Wetlands, regardless of size, which are contiguous (i.e. within 500 feet of) to any inland lake, stream, 
river, or pond, whether partially or entirely within the project site. 

• Wetlands E and F are located within 30 feet of an approximately 2-acre pond and are therefore 
regulated by the State of Michigan (State) and the Township. Based upon Google Earth aerial 
photography, Wetland D is also located within 500 feet of the pond and is therefore regulated by 
the State and Township. It does not appear that Wetlands A, B, and C are located within 500 feet of 
a waterbody. 

(2) Wetlands, regardless of size, which are partially or entirely within 500 feet of the ordinary high water 
mark of any inland lake, stream, river, or pond, unless it is determined by the state department of 
environmental quality that there is no surface or groundwater connection between the wetland and the 
water body. 

• FTCH has no knowledge that the Michigan Department of Environmental Quality (MDEQ) has 
determined there is no surface or groundwater connection between site wetlands and the pond. 

(3) Wetlands which are larger than two acres, whether partially or entirely contained within a lot, and 
which are not contiguous to any inland lake, stream, river, or pond. 

• None of the site wetlands are greater than 2 acres in size, based upon site observations. 

(4) Wetlands, regardless of size, which are not contiguous to any inland lake, stream, river, or pond, if 
the state department of environmental quality determines the protection of the wetland is essential to 
the preservation of the natural resources of the State from pollution, impairment, or destruction. 

• FTCH does not know if the MDEQ has determined the protection of the site wetlands is essential to 
the preservation of the natural resources of the State from pollution, impairment, or destruction. 

(5) Wetlands, equal to or greater than one-quarter acre and equal to or less than two acres in size, 
which are not contiguous to any inland lake, stream, river or pond and are determined to be essential to 
the preservation of the natural resources of the Township as provided in § 22-156. 

• Wetland boundaries must be surveyed to determine wetland size. If Wetlands A, B, or C are greater 
than 0.25 acre in size, a determination of essentiality must be completed to determine whether 
these wetlands are regulated by the Township. 

A Wetland Use Permit would be required from the Township for any of the following activities within wetland 
regulated by the Township: 

• Placing fill or permitting the placement of fill in regulated wetland. 
• Dredging, removing, or permitting the removal of soil or minerals from regulated wetland. 
• Constructing, operating, or maintaining any use or development in regulated wetland. 
• Draining surface water from regulated wetland. 

In addition, the Township requires that all structures and grading activities during site development shall be set 
back 40 feet from the delineated wetland boundary and a natural vegetation strip shall be maintained within 

http://www.ecode360.com/28776385#28776385
http://www.ecode360.com/28776386#28776386
http://www.ecode360.com/28776387#28776387
http://www.ecode360.com/28776388#28776388
http://www.ecode360.com/28776389#28776389
http://www.ecode360.com/28776565#28776565
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20 feet of the wetland boundary. Wetland mitigation will be required for wetland impacts, creating new wetland 
at a ratio of 1:1.5. 

If you have any questions regarding this letter or any other wetland-related issues, please contact me at 
616.464.3738 or ehtripp@ftch.com. 
 
Sincerely, 

FISHBECK, THOMPSON, CARR & HUBER, INC. 
 
 
 
Elise Hansen Tripp, PWS 
 
pmb 
By email 
cc: Mr. Mark Kieselbach – Charter Township of Meridian 
  
 

mailto:ehtripp@ftch.com
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To:  Planning Commission  
 
From:  Peter Menser, Principal Planner 
 
Date:  February 6, 2020 
 
Re: Zoning Amendment #20020 (Township Board), amend Section 86-376 of the 

Code of Ordinances to allow a mix of single family and multiple family 
dwelling units in the RD, RC, and RCC (Multiple Family) zoning districts. 

 
 
Staff has been working with DTN Management over the last year on a potential project called 
Grand Reserve on the east side of Central Park Drive, north of Grand River Avenue.  The Township 
Board reviewed a concept plan for the development in 2018, which included a mix of multiple 
family and detached single family dwelling units, similar to DTN’s recently approved Newton Park 
project at the southeast corner of Saginaw Highway and Newton Road (MUPUD #18044).  Given its 
location along Saginaw Highway, the developer felt the commercial component at Newton Park 
was warranted.  For the proposed Grand Reserve, since it is located adjacent to an already well-
established commercial area in the Township, DTN would like to make the project strictly multiple 
family and exclude the commercial component. 
 
The Township’s multiple family zoning ordinance (Section 86-376 of the Code of Ordinance) is 
comprised of four zoning districts, identified as RDD, RD, RC, and RCC.  The primary difference 
between the districts is the density (dwelling units per acre (du/a) allowed in each, which is as 
follows: RDD (5 du/a), RD (8 du/a), RC (14 du/a), and RCC (34 du/a).  The ordinance currently 
only allows a development to have a mix of multiple family and single family dwelling units in the 
RDD zoning district.   The RDD zoning district allows a mix of multiple and single family dwellings 
by special use permit, but at five du/a does not provide the density needed for most projects.  To 
accommodate a development like Grand Reserve, which will include a similar unique mix of 
multiple family and detached single family housing options the Township Board expressed 
appreciation for in the Newton Park development, a zoning amendment is necessary.   
 
At its meeting on November 19, 2019 the Township Board initiated a zoning amendment to 
Section 86-376 of the Code of Ordinances to allow a mix of single family detached and multiple 
family dwellings in the RDD, RD, RC, and RCC (Multiple Family) zoning districts. Staff is suggesting 
the following changes to the ordinance to address the directive from the Board: 
 
 New provision allowing single-family detached dwelling units in the RD, RC, and RCC, in 

addition to those already allowed in RDD by special use permit. 
 Establishment of a 50 percent maximum standard for the number of single-family dwellings in 

a multiple-family project.  
 Removal of the provision allowing the Planning Commission to delegate review of special use 

permits for multiple family projects to the Director of Community Planning and Development. 
 Reconfiguration of the ordinance language to eliminate duplication. 
 Standardization and simplification of the provision requiring a minimum distance between 

buildings. 
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Providing a safe and welcoming, sustainable, prime community. 

 

 

 Elimination of the provision requiring a 25 foot setback for an entrance to a multiple-family 
building from any street, access road, driveway, or parking area. 

 Addition of ordinance reference related to construction standards for single-family dwellings. 
 Revision to the minimum size of parking spaces in multiple-family projects from 200 square 

feet to 180 square feet to match the standards for other zoning districts.  
 Minor revisions to grammar and terminology. 
 
A draft ordinance with proposed changes to Section 86-376 is attached.  The amendment to the 
ordinance is not intended to address only the potential proposal from DTN; the mixing of different 
types of residential units is a growing housing trend and expected in future projects.  Amending 
the ordinance now will put the Township in a position to attract diverse housing projects that 
provide options for those seeking alternatives to the long-term purchase of a home.   
 
Planning Commission Options 
 
The Planning Commission may recommend approval as written, recommend approval of a revised 
version, or recommend denial of the proposed zoning amendment.  A resolution will be provided 
at a future meeting. 
 
Attachment 
1. Draft ordinance language dated January 10, 2020. 
 



Chapter 86 Zoning 
Article IV District Regulations 
DIVISION 2 Residential Districts 
Section 86-376 Multiple-Family Residential Districts: RDD, RD, RC, RCC Districts 
 
(a) Purpose. The RDD, RD, RC, and RCC districts are intended to accommodate multiple-

family residential uses at a higher density than any single-family district, but at no 
lower standards of quality. The primary purposes of these districts are to 
accommodate multiple-family developments of sustained desirability and stability 
that will be harmonious to adjacent properties, to promote large parcel, single-
owner developments that allow an added degree of flexibility in the placement, bulk, 
and interrelationship of the buildings and uses within a planned project and 
adjacent areas, and to maintain the overall intensity of land use, density of 
population, and required open space specified in this section and in the 
comprehensive development plan of the Township. 

 
(1) The primary distinction between these districts is density. The RDD zone 

permits a maximum of five dwelling units per acre, the RD zone permits a 
maximum of eight dwelling units per acre, the RC zone permits a maximum 
of 14 dwelling units per acre, and the RCC zone permits variable high 
density up to a maximum of 34 dwelling units per acre. In addition, single-
family detached living units dwellings are permitted in the RDD, RD, RC, and 
RCC zoning districts, but not in the RD, RC, and RCC zoning districts. 

 
(b) Uses permitted by right. 
 

(1) All uses permitted by right in the RB district, subject to the restrictions and 
dimensional requirements specified therefor, except that one-family 
dwellings shall not be permitted in the RD, RC, and RCC zoning districts. 

 
(21) Two-family dwellings in the RDD, RD, and RC districts; provided that no 

more than two unrelated persons may occupy a living unit in these districts. 
 
(c) Uses permitted by special use permit from the Planning Commission or planning 

director. 
 

(1) The Planning Commission, after giving notice and holding a hearing 
pursuant to the procedures set forth in Article II, Division 4 of this chapter, 
may approve the following uses by special use permit: 

 
a. Any single structure on a single parcel of land containing three or 

more living units. 
 
b.  Group housing developments containing up to 50 dwelling units. 
 

(2) The Planning Commission may, by formal resolution, delegate the review 
and approval of special use permits under this subsection to the planning 
director. The decision of the planning director shall be made after notice and 
hearing pursuant to the procedures of Article II, Division 4 of this chapter. 
Any person aggrieved by a decision of the planning director under this 
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subsection may appeal the decision within 10 days to the Township Board 
pursuant to Article II, Division 6 of this chapter. 

 
(dc) Uses permitted by special use permit. 
 

(1) RDD, RD, RC, and RCC districts. The following uses may be permitted by 
special use permit in the RDD, RD, RC, and RCC districts, provided all 
requirements of this chapter are met: 

 
a. Any single structure on a single parcel of land containing three or 

more living units. 
b. Single-family detached dwellings when part of a multiple-family 

development in the RDD, RD, RC, and RCC districts; provided the 
number of single-family dwellings does not exceed more than 50 
percent of the density (dwelling units per acre) allowed for the 
multiple family development. 

c. Development containing a mix of single-family detached dwellings 
and two-family dwellings; a mix of two-family dwellings and 
multiple-family dwellings; or a mix of single-family detached 
dwellings, two-family dwellings, and multiple-family dwellings.  In 
any case the number of single-family dwellings may not exceed more 
than 50 percent of the density (dwelling units per acre) allowed for 
the proposed development. 

ad. Group housing developments containing more than 50 dwelling 
units, in accordance with the requirements of Article VI of this 
chapter. 

be. Community center when part of a housing project. 
cf. Incidental commercial services for principal use of the 

development's occupants, when in conjunction with a housing 
project identified in subsection (d)(1)a. of this section containing at 
least 200 units; provided, that: 

 
1. Plans for any advertising signs or window displays shall be 

submitted to the Planning Commission for approval; 
2. There shall be no direct access to the commercial service 

from any exterior (off-site) road; 
3. The architectural appearance of the commercial service 

building, if a separate structure, shall be harmonious with 
the appearance of other structures in the development; and 

4. Commercial services shall be limited to the following: 
 

i. Grocery stores; 
ii. Services such as dry cleaning pickup agencies, shoe 

repair shops, beauty parlors, or barber shops; 
iii. Drug stores; and 
iv. Restaurants without dancing or entertainment, but 

excluding dairy bars and drive-in establishments. 
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dg. Functional families as defined by this chapter. 
eh. Nonresidential structures and uses in accordance with § 86-654. 
 

 (2) RDD districts. The following uses may be permitted by special use permit in 
the RDD district, provided all requirements of this chapter are met: 

 
a. Development containing one-family dwellings, each of which is not 

proposed to be located on a separate recorded lot. 
b. Development containing both one-family dwellings and two-family 

dwellings, both one-family dwellings and multiple-family dwellings, 
both two-family dwellings and multiple-family dwellings, or all of the 
three aforementioned housing types. 

c. Group housing developments containing more than 50 dwelling 
units in accordance with the requirements of § 86-651. 

d. Community center when part of a housing project. 
e. Incidental commercial services for principal use of the 

development's occupants when in conjunction with a housing 
project identified in subsections (2)b or c of this section containing 
at least 200 units; provided, that: 

 
1. Plans for any advertising signs or window displays shall be 

submitted to the Planning Commission for approval; 
2. There shall be no direct access to the commercial services 

from any exterior (off-site) road; 
3. The architectural appearance of the commercial service 

building, if a separate structure, shall be harmonious with 
the appearance of other structures in the development; and 

4. Commercial services shall be limited to the following: 
 

i. Grocery stores; 
ii. Services such as dry cleaning pickup agencies, shoe 

repair shops, beauty parlors, and barber shops; 
iii. Drug stores; and 
iv. Restaurants without dancing or entertainment, but 

excluding dairy bars and drive-in establishments. 
 

f. Functional families, as defined by this chapter. 
g. Nonresidential structures and uses in accordance with § 86-654. 

 
(ed) Procedure for obtaining special use permits. The following procedure shall be 

followed for all developments identified in subsections (d)(1) and (2) of this section, 
in addition to the requirements of Article II, Division 4 of this chapter, relating to 
special use permits in general. 
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(1) Preliminary procedures. The applicant shall meet with the planning director 
to discuss any technical difficulties of a proposed development prior to 
formal application for a special use permit. The applicant shall provide the 
planning director preliminary plans of the project and preliminary 
engineering information on the project. 

 
(2) Application procedures. The applicant shall submit the following 

information to the Planning Commission via the planning director. 
 

a. A site plan drawn to a readable scale including dimensions and 
locations of buildings, parking, roads, road names, access, and 
preliminary landscape design; 

b. A legal description of the property in question, together with proof of 
ownership or a certified letter from the owner agreeing to the 
request; 

c. Existing contours of the property at two foot intervals based on USGS 
data; 

d. Proposed contours of the property at two-foot intervals based on 
USGS data; 

e. Preliminary engineering reports in accordance with the adopted 
Township water and sewer standards, together with a letter of 
review from the Township Engineer; 

f. Ten copies of a report on the intent and scope of the project 
including, but not limited to: 

 
1. Number, size, volume, and dimensions of buildings; 
2. Number and size of living units; 
3. Basis of calculations of floor area and density and required 

parking; 
4. Number, size, and type of parking spaces; and 
5. Architectural sketches or rendering of proposed buildings; 

and 
 

g. If necessary, the planning director may require the applicant to 
submit selected soil borings taken on the site. 

 
(3) Local agency review. The applicant shall provide the Township copies of the 

project plans for each local agency. The Township shall transmit plans to the 
following agencies for review and optional comment within 10 days: 

 
a. The County Road Commission; 
b. The County Drain Commissioner; 
c. The County Health Department; 
d. The appropriate School Board; 
e. The Township Engineer; 
f. The Township Fire Department; and 
g. The Township Board. 
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(4) Public hearing. The Planning Commission shall set the public hearing date 
after having received all required information and plans in accordance with 
this chapter. 

 
(5) Approval of special use permit. After reviewing the proposed project, the 

Planning Commission shall either approve or deny the special use permit, or 
approve subject to any conditions they deem appropriate, and shall prepare 
a report stating its conclusions, the basis for its decision and any conditions 
relating to approval. 

 
(6) Issuance of special use permit. If the Planning Commission has acted 

favorably on an application for special use permit, the planning director 
shall issue such permit after review of construction plans to determine 
compliance with the terms and conditions of the special use permit, which 
plans shall include: 

 
a. Detailed site plans, including a landscaping plan drawn by a 

registered landscape architect; 
b. Detailed utility construction plans; and 
c. Working plans of all other aspects of the project.  If construction 

plans vary substantially from those approved by the Planning 
Commission, such variations must be resubmitted to the Planning 
Commission for approval after notice and public hearing. 

 
(fe) Duration and validity of permit. 
 

(1) The Planning Commission's approval of a special use permit shall be issued 
on a site plan and is valid regardless of change of ownership, provided that 
all terms and conditions are complied with by the new owner. Such permit 
shall be placed on file with the planning director. 

 
(2) In cases where construction has not been commenced within a one-year 

period after approval, the permit shall automatically become null and void 
and all rights thereunder shall terminate. Upon written application filed 
prior to the termination of the one-year period, the Planning Commission 
may authorize a single extension of the permit for not more than one year 
without further notice or hearing. 
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(3) No permit for occupying any completed residential units shall be granted 
until all utilities, access drives, parking walkways, pools, screening, drainage, 
and other improvements indicated on the approved plan have been 
inspected and approved. If such improvements have not been completed and 
an occupancy permit is desired, a performance guarantee in the form of a 
cash deposit, certified check, or irrevocable bank letter of credit acceptable 
to the Township, covering the estimated cost of improvements associated 
with the project, shall be deposited with the Township to insure faithful 
completion of the improvements. Quarterly rebates of any cash deposits 
shall be made by the Township in reasonable proportion to the ratio of work 
completed on the required improvements as work progresses. 

 
(gf) Minimum design standards. 
 

(1) Minimum lot areas. 
 

a. Refer to § 86-366, schedule of regulations for residential districts. 
b. Minimum lot area requirements apply to one or more buildings on a 

particular parcel provided each building has at least two dwelling 
units in it. 

 
(2) Minimum lot width: 100 feet. 

 
(3) Maximum lot coverage and open space required. All buildings including 

accessory buildings shall not occupy more than 35% of the net area of land 
included within the limits of the proposed project or any stage in the 
development of the proposed project which may receive approval under this 
chapter. A minimum of 35% of the total land area of the project exclusive of 
excluding drives and parking areas must be set aside as open space. All land 
used for open space must be improved for the use of all residents of the 
development. Open space may be dedicated for public use. Such dedication 
may be required by the Planning Commission if shown as public open space 
on the comprehensive development Master pPlan. 

 
(4) Minimum yard dimensions. 

 
a. Front yard. No less than 25 feet for one- or two-story buildings with 

an additional one foot required for each additional one foot the 
building exceeds 35 feet in height. 

b. Side yards. 
 

1. Single-family and Ttwo families shall not be less than 10 feet. 
2. Three families to 10 families shall not be less than 15 feet. 
3. Greater than 10 families shall not be less than 25 feet from 

the property line for one- or two-story buildings with an 
additional foot required for each additional foot of height of 
the building over 35 feet. 
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c. Rear yard. Building shall not be less than 40 feet from the property 
line for one- or two-story buildings with an additional foot required 
for each additional foot of height of the building over 35 feet. 

d. Required setbacks. In addition to the foregoing, all buildings shall be 
located in accordance with the particular setback requirement of 
Section 86-367. 

e. Distance from a single-family district boundary. No single-family, 
two-family, or multiple-family building designed, erected, or used for 
three or more families shall be located closer than 50 feet to any 
single-family residential zone line nor shall any accessory building to 
a multiple structure containing three or more dwelling units be 
located closer than 50 feet to any single-family residential zone line. 
Where commission studies indicate adjoining property will 
eventually assume similar zoning as property in question, the 
commission may waive the fifty-foot minimum. 

f. Distance between buildings. 
 

1. Abutting widest dimension buildings. The minimum 
horizontal distance between one-story square buildings or 
one-story buildings, both of whose widest dimensions face 
each other, shall be 50 feet. This distance shall be increased 
by five feet for every story added to either building. The 
minimum distance between buildings may be decreased on 
one side of a building by not more than 10 feet if the distance 
on the other side of a building is increased proportionately. If 
the buildings are staggered in location so as to allow free 
flow of air and sunlight, the distance between buildings may 
be decreased by not more than 10 feet. 

 
2. Abutting narrowest dimension buildings. The minimum 

distance between one- or two-story buildings, both of whose 
narrowest dimensions face each other, shall be 25 feet. This 
distance shall be increased by five feet for every story added 
to either building over two stories. 

 
3. Abutting narrowest dimension building to widest dimension 

building. The minimum horizontal distance between 
buildings, one of whose narrowest dimension faces the 
widest dimension of the other building, shall be 30 feet if one 
or both of such buildings are one story in height. This 
distance shall increase by five feet for every additional story 
added to either or both buildings. 
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41. Minimum distance. Buildings with two or more dwelling 
units shall be located no closer than 25 feet to any other 
building.  Detached single-family dwellings shall be located 
no closer than 10 feet from any other building. In no case 
shall any building be located closer than 25 feet to any other 
building. 

 
52. Closed courts. No courts completely enclosed by building 

structure shall be permitted; however, screen walls not 
exceeding six feet in height are permitted to enclose what 
would otherwise be open court. All dimensional 
requirements for open courts shall apply to such enclosed 
courts. 

 
63. Open courts. 

 
i. Projecting wings of a building that form a court, 

enclosed on three sides, shall conform to the 
following when the court face of either wing contains 
windows from a living room, bedroom, or dining 
room. 

 
A. The minimum distance between wings shall 

be 50 feet for one-story buildings. For any 
additional stories added to either wing the 
distance shall be increased five feet for each 
additional story added to either wing. 

 
B. The maximum distance that a wing can 

project from the face of a building shall be 1 
1/2 times the horizontal distance between 
wings. 

 
ii. Projecting wings of a building that form a court 

enclosed on three sides shall conform to the 
following when neither court face of the wings 
contains a window from a living room, bedroom, or 
dining room. 

 
A. The minimum distance between wings shall 

be 25 feet for one-story buildings. For any 
additional stories added to either wing the 
distance shall be increased five feet for each 
additional story added to either wing. 

 
B. The maximum distance a wing can project 

from the face of a building shall be 1 1/2 
times the horizontal distance between wings. 
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74. Other yard dimensions. 
 

i. No entrance to a multiple-family structure containing 
three or more units shall be located closer to any 
street, access road, driveway, or parking area than 25 
feet. 

ii. No Any single-family detached dwelling, two-family 
dwelling, or multiple-family structure containing 
three or more units shall not be located closer than 
20 feet to any street, access road, driveway, or 
parking area than 20 feet. 

iii. No Any single building or connected building may not 
exceed 200 feet in any one dimension. All buildings 
shall be so arranged as to permit emergency vehicle 
access, by some practical means, to all sides. 

 
(5) (Reserved) Single-family detached dwellings shall be constructed in 

accordance with the standards established in Section 86-368(b)(1) a.-l, 
unless otherwise superseded by provisions of this section. 

 
(6) Maximum building height. Maximum building height shall not exceed 2 1/2 

stories or 35 feet, except as noted below. No space below grade level shall be 
used for dwelling purposes except as follows. 

 
a. When the finished floor grade of the space below grade level is no 

more than four feet below finished outside ground level at any point 
on the property of that part of the structure enclosing the below 
grade dwelling space. 

 
b. On sloping sites when the finished floor grade of the space below 

grade level is finished outside ground level for at least the length of 
one wall. In the same instance, such dwelling space have either 
adequate through or cross ventilation. 

 
c. Building height may be increased to a maximum of 70 feet in the RC 

zone and 12 stories in the RCC zone; provided, that: 
 

1. The building in question is part of a group housing plan and 
receives Planning Commission approval. 

2. All yard requirements, except distance to parking areas or 
street, must be increased by one foot for every two feet of 
building height in excess of 25 feet. 

3. No structure in excess of 25 feet in height shall be placed 
closer to any property line than a distance equal to 1 1/2 
times the height of the building, or 50 feet, whichever is 
greater. 
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4. Any proposed building in the RCC zone which is to exceed 70 
feet in height must be approved by the Township Engineer 
and fire and building departments for fire protection and 
water service prior to issuance of a special use permit. 

 
(7) Signs. Identifying any of the permitted uses in this district shall be in 

accordance with those requirements specified in Article VII of this chapter. 
 

(8) Minimum living space. Minimum gross living space area for multiple-family 
dwelling units shall be 350 square feet for one room, 500 square feet for two 
rooms, and 750 square feet for three rooms. An average of 100 additional 
square feet for each room in excess of three rooms. The term "room" as used 
in this subsection shall not include kitchenette, dinette, alcove, bathrooms, 
halls, or patio. 

 
(9) Parking requirements. For motor vehicle and bicycle parking requirements, 

refer to § 86-366 and Article VIII of this chapter. In addition, every multiple-
family structure shall provide motor vehicle parking facilities which: 

 
a. Are appropriately spaced and divided by landscaped areas as 

opposed to one continuous parking lot. 
b. Are screened by landscaping and physical structures and where 

feasible, depressed below eye level or enclosed. 
c. Are served by two points of access to public street when there are 50 

or more living units in the project. 
d. Are served by access to a public street other than a local street when 

there are 25 or more living dwelling units in the project. 
e. Shall provide a minimum of 200 180 square feet in area for each 

vehicle parking space, each space shall be definitely designated and 
reserved for parking purposes, and each space shall be accessible 
separately from a drive. 

f. May be allowed within or under any multiple-family structure; 
however, carports or surface nonself-contained parking shall not be 
located closer than 20 feet to any multiple-family residential 
structure. 

g. Shall have no parking located farther than 150 feet from one 
entrance to the multiple-family structure which it is intended to 
serve. 

h. Shall have no commercial repair work, servicing, or selling of any 
kind conducted on any parking area. 
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(10) Storage of refuse. All refuse containers, including trash and recycling 
containers, shall be enclosed on at least three sides by a screening device 
approved by the planning director, subject to the following provisions: 

 
a. For existing uses receiving a certificate of occupancy prior to the 

effective date of this section, recycling containers shall be placed 
adjacent to other refuse containers on-site. If the planning director 
determines that it is not practical to place the container adjacent to 
other refuse containers on the site, such containers may be placed in 
parking areas, provided that the space used for the container shall 
not occupy required parking spaces and further provided that 
recycling containers shall be enclosed on three sides by a screening 
device approved by the planning director. 

b. For uses receiving a certificate of occupancy after the effective date 
of this section, recycling containers shall meet the requirements of 
this section and the requirements for site plan review under Article 
II, Division 5 of this chapter. 

 
(11) Landscaping required. Landscaping acceptable to the Planning Commission 

shall be provided in open spaces, around buildings, and within parking 
areas. No occupancy permit may be issued until landscaping has been 
inspected and approved or a performance bond equal to the estimated cost 
has been posted with the Township. 

 
a. A plan for control of soil erosion which meets the Township's 

standards for soil erosion and sedimentation control shall be carried 
out during the construction and completion of the project. 

b. When deemed necessary by the Planning Commission, in order to 
protect surrounding properties, appropriate screening of plant 
materials, wood, or brick, approved by the Planning Commission, 
may be required. 

 
(12) Density. The density (dwelling units per acre) in the RDD, RD, RC, RN, and 

RCC zoned districts shall be in accordance with the table below and the 
following stipulations: 

 
a. Maximum Density Table. 

 

Zone 
Maximum Density 

(dwelling units per acre) 

RDD 5 
RD 8 
RC 14 
RN 14 
RCC 34 
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b. Those sites which contain wetlands and/or floodplains shall be 
permitted a maximum number of units based on the following 
formula: 

 
N = A x D x C 

 
Where: 

 
N = Maximum number of units permitted. 
A = Area of site outside the floodplain and wetland. 
D = Allowable density from Maximum Density Table [Subsection  
(g)(12)a above]. 
C = 1+ percent of site in floodplain and wetland expressed as 
decimal. 

 
For purposes of this chapter, wetland areas are those lands which 
meet the definition of a wetland set forth in § 30301 of the Natural 
Resources and Environmental Protection Act (MCL § 324.30301). 
For purposes of this chapter, floodplain areas are those lands which 
meet the definition contained in § 86-436(b). 

 
State law reference: State-mandated residential uses, MCL 125.286g. 
 
Chapter 86 Zoning 
Article VIII Off-Street Parking and Loading 
DIVISION 2 Off-Street Parking 
Section 86-756 Design and construction requirements 
 
In addition to general design requirements specified in other sections of this division, the 
following design and construction requirements shall be satisfied in all of street parking 
areas, except for single-family parking areas and as noted: 
 
(1) – (2) Remain as written. 
 
(3) Minimum residential parking space size. A minimum of 200 180 square feet shall be 
provided for each vehicle parking space located within a multiple-family residential 
development. 
 
(4) – (14) Remain as written. 



 

 

 

Providing a safe and welcoming, sustainable, prime community. 

 

 

To:  Planning Commission  
 
From:  Peter Menser, Principal Planner 
 
Date:  February 6, 2020 
 
Re: Brownfield Redevelopment Authority recommendation 
 
 
The Township Board established the Meridian Township Brownfield Redevelopment Authority 
(MTBRA) in 2017.  Under the bylaws established by the MTBRA and approved by the Township 
Board, the MTBRA membership shall consist of the Township Manager and a member each of the 
Planning Commission, Economic Development Corporation, and Environmental Commission, and 
three members having an interest or expertise in the fields of engineering, finance, and law.  The 
inaugural representative from the Planning Commission on the MTBRA was former Planning 
Commissioner John Scott-Craig, who was appointed in 2017 for a three year term expiring 
December 31, 2020.  With Mr. Scott-Craig’s resignation from the Planning Commission a new 
Commissioner is needed to fill the rest of the term on the MTBRA.  The Planning Commission 
recommendation for service on the MTBRA is subject to approval by the Township Board.   
 
The following motion is provided to recommend a member of the Planning Commission to the 
MTBRA: 
 

 MOTION TO RECOMMEND ____________________ TO SERVE AS THE PLANNING 
COMMISSION REPRESENTATIVE ON THE MERIDIAN TOWNSHIP BROWNFIELD 
REDEVELOPMENT AUTHORITY FOR THE REMAINDER OF THE TERM EXPIRING 
DECEMBER 31, 2020. 

 
 
G:\Community Planning & Development\Planning\PLANNING COMMISSION\Officers and Liaisons\2020 BRA recommendation.docx 



 

 

 

Providing a safe and welcoming, sustainable, prime community. 

 

To:  Planning Commission  
 
From:  Peter Menser, Principal Planner 
 
Date:  February 6, 2020 
 
Re: 2020 Planning Commission goals 
 
 
In 2019 Planning Commission adopted goals to work on throughout the year.  The 2019 goals 
included the following: 
 
1. Implementation of 2017 Master Plan. 

a. Consider development of form-based code ordinance for Potential Intensity Change 
Areas (PICAs) and Grand River Avenue corridor. 

b. Address the revisions to the Zoning Ordinance and Zoning Map identified in the 
Action Plan on Page 15 of the Master Plan. 

2. Update the Mixed Use Planned Unit Development ordinance. 
3. Identify training opportunities for new and current Planning Commission members. 
4. Engage subject matter experts for presentations to the Planning Commission on policy-

related topics of interest. 
5. Complete a plan for the review and update of the Master Plan in 2020. 
6. Revise the sign ordinance so it is content neutral. 
 
The Planning Commission may again choose to consider goals for 2020 and objectives that can be 
used to accomplish them.  The adoption of goals for the year will not preclude the Planning 
Commission from working on other projects; they simply provide a guide for activities for the year.  
The Township Board adopted its own set of 2020 goals and the Township Manager assigned a 
work plan for the Department of Community Planning and Development, both of which are 
attached.  The Planning Commission goals should address both sets of goals whenever possible. 
 
Big Picture Goals 
 
In addition to the typical goals for the year, the Township Board has invited the Planning 
Commission to draft a list of three big picture, long-term goals for the Township for review during 
their annual goal setting retreat on Saturday, February 22, 2020.  Please come prepared to the 
February 10, 2020 meeting to share any big picture goals you may have for the Township. 
 
Attachments 
1. 2020 Township Board Goals/Action Plan. 
2. 2020 Department of Community Planning and Development goals. 
 
 
G:\Community Planning & Development\Planning\Planning Commission\PC Goals\2020\2020 PC Goals.pc1.docx 
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