
CHARTER TOWNSHIP OF MERIDIAN 
PLANNING COMMISSION 

AGENDA 

WORK SESSION MEETING 
AND 

REGULAR MEETING 

DECEMBER 21, 2015 

Meridian Municipal Building 
5151 Marsh Road, Okemos, Ml 48864 

Work Session Meeting - Administrative Conference Room 

1. Call meeting to order at approximately 6:00 p.m. 

2. Approval of agenda 

3. Discussion 

A. Master Plan Request for Proposals 

4. Public Remarks 

5. Adjournment 

Regular Meeting -Town Hall Room 

1. Call meeting to order at approximately 7:00 p.m. 

2. Approval of agenda 

3. Approval of minutes 

A. None 

4. Election of the Chair, Vice-Chair and Secretary for 2016 

5. Public remarks 

6. Communications 

7. Public Hearings 

A. Special Use Permit #15171 (Chick-fil-A), request to construct an 4, 730 square foot 
restaurant with drive-through window 

B. Special Use Permit #15181 (Chick-fil-A), request to work in the 100-year floodplain 
to construct a Chick-Fil-A restaurant 
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C. Special Use Permit #15-70141 (Chick-fil-A), request for a major special use permit 
amendment to reduce site area for the Meijer site at 2055 Grand River Avenue 

8. Unfinished Business 

A. Special Use Permit #15161(0kemos Road LLC), develop an 8-unit townhouse 
project at 3698 Okemos Road 

B. Special Use Permit #15131 (Pairolero), request to construct a non-residential use 
in a residential district (optometry clinic) on two undeveloped platted lots located on 
the east side of Marsh Road north of Haslett Road 

C. Zoning Amendment #15080 (Township Board), proposal to amend Section 86-473 
Street Trees 

9. Other Business 

A. Resolution of appreciation - Tom Deits 

10. Township Board, Planning Commission officer, committee chair, and staff comment or 
reports 

A. New Applications 

i. Special Use Permit #16011 (Marriott), request to construct a 67,000 square 
foot Courtyard by Marriott with 99 room on Jolly Oak Road east of Staybridge 
Suites. 

B. Update of Ongoing Projects 

i. Site Plans Received 

ii. Site Plans Approved 

11. Public Remarks 

12. Adjournment 

Post Script: NONE 

The Planning Commission's Bylaws state agenda items shall not be introduced for discussion or 
public hearing that is opened after 10:00 p.m. The chair may approve exceptions when this rule 
would cause substantial backlog in Commission business (Rule 5.14 Limit on Introduction of 
Agenda Items). 

Persons wishing to appeal a decision of the Planning Commission to the Township Board in the 
granting of a Special Use Permit must do so within ten (10) days of the decision of the Planning 
Commission (Sub-section 86-189 of the Zoning Ordinance) 



TENTATIVE 
PLANNING COMMISSION AGENDA 

Work Session Meeting 
and 

Regular Meeting 
January 11, 2016 

Meridian Municipal Building 
5151 Marsh Road, Okemos, Ml 48864 

Work Session Meeting - Administrative Conference Room 

1. 2005 Master Plan Update 

Regular Meeting -Town Hall Room 

1. Public Hearings 

A. Special Use Permit #16011 (Marriott), request to construct a 67,000 square foot 
Courtyard by Marriott with 99 room on Jolly Oak Road east of Staybridge Suites. 

2. Unfinished Business 

A. Special Use Permit #15171 (Chick-fil-A), request to construct an 4, 730 square foot 
restaurant with drive-through window 

B. Special Use Permit #15181 (Chick-fil-A), request to work in the 100-year floodplain 
to construct a Chick-Fil-A restaurant 

C. Special Use Permit #15-70141 (Chick-fil-A), request for a major special use permit 
amendment to reduce site area for the Meijer site at 2055 Grand River Avenue 

3. Other Business 

G:\PLANNING\Plan Comm\AGENDAS\2015\12-21-15 agenda.doc 



Special Use Permit #15171 
(Chick-fil-A, Inc.) 

December 21, 2015 

APPLICANT: Jason Hill 
Chick-fil-A, Inc. 
5200 Buffington Rd 
Atlanta, GA 30349 

STATUS OF APPLICANT: Option to Purchase Property 

REQUEST: SUP to construct a retail building with drive-thru facility 

CURRENT ZONING: C-3 (Commercial) 

LOCATION: South of Grand River Avenue, between 2041 and 2085 Grand 
River Avenue, Okemos 

AREA OF SUBJECT SITE: Approximately 1.32 acres 

EXISTING LAND USE: Undeveloped 

EXISTING LAND USES 
IN AREA: N: McDonalds/Taco Bell 

S: Meijer 
E: Heat N' Sweep 
W: Leo's Lodge 

CURRENT ZONING IN AREA: N: C-2 (Commercial) 
S: C-3 (Commercial) 
E: C-2 (Commercial) 
W: C-2 (commercial) 

FUTURE LAND USE 
DESIGNATION: Commercial Core Area 

FUTURE LAND USE MAP: N: Commercial Core 
S: Commercial Core 
E: Commercial Core 
W: Commercial Core 



TO: 

FROM: 

DATE: 

RE: 

CHARTER TOWNSHIP OF MERIDIAN 

MEMORANDUM 

~~:~ 
Assoc~ e Planner 

December 14, 2015 

Special Use Permit #15171 (Chick-fil-A, Inc.), construct a fast-food restaurant 
with a drive-thru facility 

Chick-fil-A, Inc. the applicant, has requested a special use permit to construct a 4,730 square 
foot restaurant building with a drive-thru facility along the south side of Grand River Avenue 
located between 2041 and 2085 Grand River Avenue, Okemos. The site is undeveloped. The 
approximate 1.32 acre site is zoned C-3 (Commercial). A drive-thru use is permitted by special 
use permit in the C-3 district, per Section 86-404(e)(13) 

Master Plan 
The 2005 Master Plan designates the subject site and its surroundings in the Commercial Core 
Area category. 

FUTURE LAND USE MAP 
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Zoning 
Sites zoned C-3 Commercial require a minimum 100 feet of lot width and a minimum of 10, 000 
square feet of lot area. The subject site's lot width along the Grand River Avenue frontage is 
approximately 354 feet. Lot area is approximately 57, 715 sq. ft, or 1.32 acres. 

ZONING MAP 

LOCATION 

PO 

C-3 

C-2 

Physical Features 
Currently the site is vacant with a wetland centrally located on the site. The site gently slopes to 
the northwest corner west from a high of approximately 844 feet above mean sea level to a low 
of approximately 839 feet above mean sea level. Elevations below 842.1 feet below mean sea 
level are designated at a floodplain. Vegetation consists of lawn areas, deciduous trees along 
Grand River Avenue, and 0.24 acre wetland centrally located on ·the site. Please refer to the 
staff report for SUP #15181 for information about floodplain areas on the site. 
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SOILS MAP 

[ill 

The following chart summarizes soil information for the subject site: 

SOIL ASSOCIATION SEVERE BUILDING SITE 
LIMITATIONS 

Hn (Houghton) Ponding & Frost Action 
UpA (Urban Land-Capac-Colwood) Wetness, Ponding & Frost Action 

Source: Soil Survey of Ingham County, Michigan, 1992. 
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· WETLANDS MAP 

LOCATION 

Township Wetland 21-11 is located on the central portion of the site and consists of a low­
quality, emergent wetland. The applicant completed a Wetland Delineation Report, developed 
by Terracon, dated July 22, 2015, stating that this wetland is depressional, seasonally flooded 
and appears to be hydrologically fed by precipitation and sheet flow. Dominant vegetation 
consists of cattail and green ash. The wetland appears to be isolated. The waterline within the 
wetland area is at 842.1 feet above sea level, the same elevation as the nearby floodplain. 

The Township environmental consultant completed a wetland verification on September 28, 
2015 and prepared the findings provided in the attached letter. The consultant inspected the 
flagged wetland and reviewed the delineation report concurring that the wetlarid does not meet 
the definition of a "protected wetland" under Section 105-3(1) of the Township's Wetland 
Protection Ordinance. 

Streets & Traffic 
The applicant will not create new access points to the site. The applicant proposes to utilize 
three existing private access drives along Grand River Avenue/Okemos Road for access to the 
Chick-fil-A site at 3 access points: 1) Okemos Rd, just south of Leo's Lodge; 2) Grand River 
Ave, just east of Leo's Lodge; and 3) Grand River Ave, just west of Heat N' Sweep. 

Grand River Avenue is a five lane primary arterial with two westbound lanes, two eastbound 
lanes, and a two-way left turn center lane. Michigan Department of Transportation (MOOT) data 
shows an average of 24,000 vehicles travel along Grand River Avenue, near the site, between 
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Okemos Road and Marsh Road daily, based on the MOOT 2013 traffic counts. 

The applicant provided a Traffic Impact Study, prepared by Palmer Engineering, dated 
November 2015. The study area includes the three access points mentioned above. The report 
provides an analysis of traffic conditions in the study area for a "No-build" scenario, and for the 
"Proposed" scenario. The "No-Build" Scenario reveals that Grand River Avenue near the site 
operates at a LOS "O" during peak times with queue lengths at the Okemos Road intersection 
averaging 12 vehicles. The "Proposed" Scenario is similar to the "No-Build" Scenario, with no 
notable increase in traffic delays or negative impacts to traffic patterns. 

The applicant's traffic analysis shows trip generation estimates for AM and PM peak hours are 
based on Fast Food with Drive Thru (Land Use Code 934), using the Institute of Transportation 
Engineers (ITE) Trip Generation Manual, 9th Edition. Approximately 218 total trips are projected 
on the Chick-fil-A site for the A.M. peak hour and 149 total trips for the P.M. peak hour. An 
estimated 2,347 daily trips are expected at the site. 

The applicant's traffic consultant offered the following conclusions and recommendations: 
• All movements on Grand River Avenue operate at an LOS near the no-build levels, so no 

infrastructure improvements are needed for traffic to continue to operate near the current 
condition. 

• The optimization of existing signals ori Grand River Avenue would improve the existing 
traffic flow as traffic continues to grow in the surrounding areas. 

The Township's traffic consultant reviewed the site plan and traffic study and concurs with its 
findings. The consultant noted that Access Point #3, near Heat N' Sweep is in need of an 
improved island to prohibit left turns out onto Grand River Avenue. As an offsite improvement, 
Meijer and MOOT would need to work together to address this island issue at a future date if 
deemed necessary. 

Internal to the site, customer traffic is accommodated by one main drive aisle with access to 55 
parking spaces. The drive-thru lane is a "dual- lane" with two order stations combining down to 
one lane as traffic approaches the pick-up window. A by-pass lane is provided after vehicles 
move through the ordering station. Bike parking is available at the northwest corner of the 
building. 

The Capital Area Transit Authority (CATA) has two routes that stop along Grand River Avenue 
as follows: Route 1 which runs between downtown Lansing and Meridian Mall; and Route 23 
which runs between Michigan State University, Okemos, and Haslett. A Township's Pedestrian­
Bicycle Pathway has been constructed along the frontage of the subject site. 

Public Utilities 

Public water and sanitary sewer services are available to serve the site. 
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Storm Water Management 

Underground stormwater storage vaults will be installed on the site. Site drainage will be 
directed to the northwest corner of the ~ite. The Township's Engineering Department has 
reviewed the proposal and noted review and permits will be required by Michigan Department of 
Environmental Quality for work in the floodplain, and from the Michigan Department of 
Transportation for stormwater connections to the Grand River Avenue drain. 

Staff Analysis 
The applicant has requested a special use permit to construct an approximate 4, 730 square 
foot restaurant building with drive-thru lanes located on the east side of the building. The retail 
use is allowed by right in the C-3 zoning district however the drive-thru facility requires a special 
use permit as outlined in Section 86-404(e)(13). The applicant is in the process of purchasing 
the site from Meijer. Once purchased, a land division is required to separate the site from the 
original Meijer site. Development of the new parcel is subject to all standards for lot and setback 
areas, parking, landscaping and impervious surfaces. As applicable, Special Use Permit criteria 
(Section 86-126 of the Code of Ordinances) are used to evaluate special use permit requests. 
A copy of the criteria is attached. The following chart summarizes requirements: 

Design Objective Standard· Proposed 

Minimum lot width 100 feet 354 feet (Grand River 
Ave) 

Maximum building 35% 16.60% 
Coverage 
Front yard setback 100 feet (GR Ave c/1) 110 feet 
Side yard setback (east 20 feet 15 feet 
from the building and 
west) 
Rear yard setback . from 20 feet 15.5 feet 
the building (south) 
Landscape Buffers 4 feet (around building) Meets requirements 

15 feet (all other areas) except for one area 
with truck-loading 
zone encroaching into 
15-foot buffer 

Maximum building 35 feet 25.6 feet 
Height 
Parking 57 (1 space/75 s.f. of 55 (Reduced due to 

usable floor area plus 1 proposed bike parking 
space/4 seats areas) 

Bike Parking 6 (1 per 1 O car parking 10 (4 extra spaces) 
spaces) 

Impervious Surfaces 70% 66.96% 
Stacking Spaces 8 per lane 



SUP #15171 (Chick-fil-A,lnc.) 
Planning Commission (12/21/15) 
Page 7 

The minimum lot width, lot coverage, impervious surface and front yard setback requirements 
are met by the applicant. As required by ordinance, three stacking spaces are provided for the 
drive-thru lane. A continuous by-pass lane is typical, but the proposal shows a by-pass lane 
only between the ordering stations and the pick-up window. 

Building!Signage. 

Building details are depicted in the image below. The lower 2/3 of the building on all 4 sides will 
be of a brick-type material. One wall sign is planned for the north side of the building facing 
Grand River Avenue. Only one wall sign is permitted. On December 17, 2015, the applicant 
submitted plans for a free-standing monument sign that incorporates a changing message. 
Changing message signs are permitted subject to receiving a special use permit from the 
Planning Commission. Since the sign was not requested as part of Special Use Permit #15171, 
the applicant may amend the special use permit at which time a second public hearing will be 
scheduled. Or, as an alternative, the applicant may apply for a new special use permit 
specifically for the changing message sign. 

Chi ck-fll-A 

Setbacks 

The 20 foot setback requirements from the building to the west property line and the south 
property line have not been met. The applicant proposes a 15-foot setback to the west and a 
15.5-foot setback to the south. The applicant must apply for a variance if the proposed 
setbacks are to remain the same as depicted on the site plan. 

Landscaping 
A landscape plan was submitted to the Township. There is a 4-foot perimeter landscape buffer 
requirement around the building. On the west side near the building, there is an outdoor patio 
that encroaches into the landscape buffer. The applicant must identify the location of plantings 
that would've been placed in the patio area throughout the remaining 4-foot buffer area. The 
landscaping for this area can be moved to other ar_eas around the building to compensate for 
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the loss of plantings. and a 15-foot buffer requirement along the parking or open space portions 
of the site. On the south side of the property, along the drive-thru area, a truck-loading lane 
encroaches into the 15-foot landscape buffer. Due to the severe encroachment, it is 
recommended that a variance application be submitted to the Township fort.he 15-foot buffer. 

Comments made by the Township Development Review Committee (DRC) have been 
incorporated into this memorandum. 

Planning Commission Options 
The Planning Commission may approve, approve with conditions or deny the special use 
permit. A resolution to approve the drive-thru lane (use) is provided. 

Attachments 
1. Application and Submittals 
2. Special Use Permit criteria (Section 86-126) 
3. Letter from Township Traffic Consultant, Dated December 14, 2015 
4. Letter from Township Environmental Consultant, Dated October 2, 2015 
5. Site Plans, dated November 23, December 11 and 17, 2015 . 

G:\Commun Ping & Dev\Plng\Special Use Permits (SUP)\2015\SUP 15171 (ChickFilA_Drivethru)\Staff Report\SUP 15171.pc1 





CHARTER TOWNSHIP OF MERIDIAN 
DEPARTMENT OF COMMUNITY PLANNING AND DEVELOPMENT 

5151 MARSH ROAD, OKEMOS, Ml 48864 
PLANNING DIVISION PHONE~ (517) 853~4560, FAX: (517) 853~4095 

SPECIAL USE PERMIT APPLICATION 

Before 'Submitting this application for review, an applicant may meet with the Director of Community 
Planning and Development to discuss the requirements for a special use permit and/or submit a 
conceptual plan for review to have preliminary technical deficiencies addressed prior to submittal of 
the application. If the property or land use is located in the following zoning districts RD, RC, RCC, 
RN then the applicant must meet with the Planning Director to discuss technical difficulties before 
filing a formal application. 

Part I 
A. Applicant GBC Design, Inc., Gary R. Rouse 

Address of Applicant k \O~ 
565 White Pond Drive, Akron, OH 44320 c--f< grouse@gbcdesign.com 

Telephone- Work 330-836-0228 I Home 330-256-4876 Fax 330-836-5782 Email ___ _ 
Interest in property (circle one): Owner Tenant Option Other 
(Please attach a list of all persons with an ownership interest in the property.) 

2055 W. Grand River Avenue, Okemos, Ml 48864 
B. Site address/ location I parcel number _P_art_of_3_3_-0_2_-0_2_-2_1_-2_7_6_-0_1_0 ____________ _ 

Legal description (please attach if necessary) 
See attached "Land Division" Submittal 

c. 

Current zoning --"C=---=-3------------------------,-------­
Use for which permit is requested I project name -'-F=as=t-'-F-=oo"'"'d"-R'""""e=s=ta=u=ra=n-=t-"w'""'it'"'"h-=a"""'d""'"riv-'--'e"--t=h'--=ru'-'--; -=C'""hi=ck"--fi=1l--'--A..,__ __ 
Corresponding ordinance number __________________ ---'------

Developer (if different than applicant) Chick-fil-A Inc. ~~~~~~-----------------
Address 5200 Buffington Rd., Atlanta, GA 30349 
Telephone -Work 404-684-8530 Home 404-665-7169 Fax 404-684-8550 

D. Architect, Engineer Planner or Surveyor responsible for design of project if different from applicant: 
Name GBC Design, Inc. 
Address 565 White Pond Drive Akron OH 44320 
Telephone - Work 330-836-0228 Home Fax 330-836-5782 

E. Acreage of all parcels in the project: Gross _1R._ Net~ 

F. Explain the project and development phases: Chick-fil-A intends to construct a new restaurant with a drive-thru on a 
vacant parcel of land currently owned by Meijer. 

G. Total number of: 

H. 

Existing: structures_o_ bedrooms __ offices __ parking spaces_o_ carports_ 
garages __ Proposed: structures_1 _ bedrooms __ offices __ parking spaces_§§_ carports 
_garages __ 

Square footage: 
Usable Floor area: 

existing buildings_O_ proposed buildings 4730 
existing.buildings __ proposed buildings 1915 

I. If employees will work on the site, state the number of full time and part time employees working per 
shift and hours of operation: 12 

J. Existing Recreation: Type __ N,_..,,/"--A,__ ____________ Acreage N/A 
Proposed Recreation: Type N/A Acreage NIA 
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K. 

Existing Open Space: Type ___ G~r~as_s ____________ Acreage 1.32 

Proposed Open Space: Type Landscape/ Planting Acreage 0.55 

If Multiple Housing: NIA 
Total acres of property _____ _ 
Acres in floodplain _______ _ 
Acres in wetland (not in floodplain) __ 
Total dwelling units ______ _ 

Percent of total 
Percent of total 

Dwelling unit mix: Number of single family detached: 
Number of duplexes: 
Number of townhouses: 
Number of garden style apartments: 
Number of other dwellings: 

for Rent 
for Rent 
for Rent 
for Rent 
for Rent 

Condo 
Condo 
Condo 
Condo 
Condo 

L. The following support materials must be submitted with the application: 

1. Nonrefundable Fee. 

2. Legal Description of the property. 

3. Evidence of fee or other ownership of the property. 

4. Site Plan containing the information listed in the attachment to this application. 

5. Architectural sketches showing all sides and elevations of the proposed buildings or structures, 
including the project entrance, as they will appear upon completion. The sketches should be 
accompanied by material samples or a display board of the proposed exterior materials and 
colors. · 

6. A Traffic Study, prepared by a qualified traffic engineer, based on the most current edition of 
Evaluating Traffic Impact Studies: A Recommended Practice for Michigan Communities, 
published by the State Department of Transportation. 

a. A traffic assessment will be required for the following: 
1) New special uses which could, or expansion or change of an existing special use 

where increase in intensity would, generate between 50 to 99 directional trips 
during a peak hour of traffic. 

2) All other special uses requiring a traffic assessment as specified in the Township 
Code of Ordinances, Chapter 86, Article IV, Division 2. 

b. . A traffic impact study will be required for the following: 
1) New special uses which would, or expansion or change of an existing special use 

where increase in intensity would, generate over 100 directional trips or more 
during a peak hour of traffic, or over 750 trips on an average day. 

2) All other special uses requiring a traffic assessment as specified in the Township 
Code of Ordinances, Chapter 86, Article IV, Division 2. 

7. Natural features assessment which includes a written description of the anticipated impacts on 
the natural features at each phase and at project completion that contains the following: 

a. An inventory of natural features proposed to be retained, removed, or modified. Natural 
features shall include, but are not limited to, wetlands, significant stands of trees or 
individual trees greater than 12 inches dbh, floodways, floodplains, waterbodies, identified 
groundwater vulnerable areas, slopes greater than 20 percent, ravines, and vegetative 
cover types with potential to sustain significant or endangered wildlife. 

b. Description of the impacts on natural features. 

c. Description of any proposed efforts to mitigate any negative impacts. 

The natural features assessment may be waived by the Director of Community Planning and 
Development in certain circumstances. 
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M. Any other information specified by the Director of Community Planning and Development which is 
deemed necessary to evaluate the application. 

N. In addition to the above requirements, or zoning districts, RD, RC, RCC, RN, and CV and Group 
Housing Residential Developments the following is required: 

1. Existing and proposed contours of the property at two foot intervals based on Uiited States 
Geological Survey (USGS) data. 

2. Preliminary engineering reports in accordance with the adopted Township water and sewer 
standards, together with a letter of review from the Township Engineer. 

3. Ten copies of a report on the intent and scope of the project including, but not limited to: Number, 
size, volume, and dimensions of buildings; number and size of living units; basis of calculations 
of floor area and density and required parking; number, size, and type of parking spaces; 
architectural sketches of proposed buildings. 

4. Seven copies of the project plans which the Township shall submit to local agencies for review 
and comments. 

0. In addition to the above requirements, a ~ecial use application in zoning district RP requires the 
following material as part of the site plan: 

1. A description of the operations proposed in sufficient detail to indicate the effects of those 
operations in producing traffic congestion, noise, glare, air pollution, water pollution, fire hazards 
or safety hazards or the emission of any potentially harmful or obnoxious matter or radiation. 

2. . Engineering and architectural plans for the treatment and disposal of sewerage and industrial 
waste tailings, or unusable by-products. 

3. Engineering and architectural plans for the handling of any excessive traffic congestion, noise, 
glare, air pollution, or the emission of any potentially harmful or obnoxious matter or radiation. 

P. In addition to the above requirements, a special use application for a use in the Floodway Fringe of 
zoning district CV requires the following: 

1. A letter of approval from the State Department of Environmental Quality. 
2. A location map including existing topographic data at two-foot interval contours at a scale of one 

inch representing 100 feet. 
3. A map showing proposed grading and drainage plans including the location of all public drainage 

easements, the limits, extent, and elevations of the proposed fill, excavation, and occupation. 
4. A statement from the County Drain Commissioner, County Health Department, and Director of 

Public Works and Engineering indicating that they have reviewed and approved the proposal. 

Q. In addition to the above requirements, a special use application for a use in the Groundwater Recharge 
area or zoning district CV requires the following: 

1. A location map including existing topographic data at two-foot interval contours. 
2. A map showing proposed grading and drainage plans including the location of all public drainage 

easements, the limits and extent of the proposed fill, excavation, and occupation. 
3. A statement from the County Drain Commissioner, County Health Department, and Director of 

Public Works and Engineering indicating that they have reviewed and approved the proposal. 

R. In addition to the above requirements, the Township Code of Ordinances, Article VI, should be reviewed 
for the following special uses: group housing residential developments, mobile home parks, 
nonresidential structures and uses in residential districts, planned community and regional sho"pping 
center developments, sand or gravel pits and quarries, sod farms, junk yards, sewage treatment and 
disposal installations, camps and clubs for outdoor sports and buildings greqter than 25,000 square feet 
in gross floor area. 

s. 
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Part II SUP REQUEST STANDARDS 

Township Code of Ordinances, Section86~126 

Applications for Special Land Uses will be reviewed with the standards stated below. An application · 
that complies with the standards stated in the Township Ordinance, conditions imposed pursuant to 
the Ordinance, other applicable Ordinances, and State and Federal statutes will be approved. Your 
responses to the questions below will assist the Planning Commission in its review of your 
application. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Part Ill 

The project is consistent with the intent and purposes of this chapter. Yes. A fast-food restaurant with a drive-thru is a 
permitted use with a Special Use Permit, as is construction in a Flood Plain. 

The project is consistent with applicable land use policies contained in the Township's comprehensive 
development plan of current adoption. Yes. The Site is Zone C-3 which permits fast-food restaurants with a drive-thru with a Special 

Use Permit. 

The project is designed, constructed, operated, and maintained so as to be harmonious and appropriate 
in appearance with the existing or intended character of the general vicinity and that such a use will not 
change the essential character of the same area. Chick-fil-A will be an excellent fit in this commercial area . 

The project will not adversely affect or be hazardous to existing neighboring uses. construction of this Chick-fil-A will 

not have an adverse or hazardous affect on neighboring uses. 

The project will not be. detrimental to the economic welfare of surrounding properties or the community. 
The addition of Chick-fil -A should actually help boost the economic welfare of the surrounding properties and community. 

The project is adequately served by public facilities, such as existing roads, schools, stormwater 
drainage, public safety, public transportation, and public recreation, or that the persons or agencies 
resRonsible for the establishment of the proposed use shall be able to provide any such service. . 
All of the necessary public facilities are available. Stormwaler will be detained in detention tanks so that there 1s no increase to the peak rate of runoff. 
Although there will be a small amount offill in the Flood Plain (73 C.Y.) it will be replaced on-site with 129 C.F. of Flood Plain. 

The project is adequately served by public sanitation facilities if so designeo. If on-site sanitation facilities 
for sewage disposal, potable water supply, and storm water are proposed, they shall be properly 
designed and capable of handling the longterm needs of the proposed project Existing facilities are available .. Proposed 
facilities will not adversely affect the existing facilities and will be properly designed to handle the long term needs. 

The project will not involve uses, activities, processes, materials, and equipment and conditions of 
operation that will be detrimental to any persons, property, or the general welfare by reason of excessive 
production of traffic, noise, smoke, fumes, glare, or odors. Chick-fil-A will not have an adverse affect on the area. 

. J 
The project will not directly or indirectly have a substantial adverse impact on the natural resources of 
the Township, including, but not limited to, prime agricultural soils, water recharge areas, lakes, rivers, 
streams, major forests, wetlands, and Wildlife areas. There is a 0.24 Area area of isolated wetlands on-site. It has been delineated 
and reviewed by the Township's consultant where it was determined that a Welland Permit will not be necessary. 

I (we) hereby grant permission for members of the Charter Township of Meridian's Boards and/or 
Commissions, Township staff member(s) and the Township's representatives or experts the _right to enter onto 
the above described property (or as described in the attached information) in my (our) absence for the purpose 
of gathering information including but not limited to the taking and the use of photographs. 

Ix] Yes D No (Please check one) 

By the signature(s) attached rereto, I (we) certify that the information provided within this application and 
acco~mpanyi @"~ocumentation is, to the best of my (our) knowledge, true and accurate 

~ -~11~-=20=--_,_15=-----
Sign re of Applicant Date 

Gary R. Rouse 
Type/Print Name 

Fee: $1,000.00 Received by/Date: /~fi;c, 1r/r}d1l}W f f-2 3 ~/ S" 
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GBCDESIGN,lNC. 
565 White Pond Drive " Akron, OH 44320-1123 • Phone 330-836-0228 " Fax 330-836-5782 • www. GBCdesign.com 

November 20, 2015 

Meridian Township 
5151 Marsh Road 
Okemos, MI 48864 

Attention: Peter Menser 

Subject: Special Use Permit Submittal 
Chick-fil-A #3695 

Dear Peter, 

2055 W. Grand River Avenue 
Okemos,MI 
GBC Project No. 48115 

Chick-fil-A is interested in purchasing a 1.32 Acre parcel of vacant land in front of the Meijer Store at 
2055 W. Grand River Avenue. Due to facts that Chick-fil~A has a drive-thru, and a portion of the Flood 
Plain will be filled and relocated on-site, we need to obtain Special Use Pe1mits for both of these items. 
Since Chick-fil-A will be purchasing the land from Meijer, we are submitting a Lot Split depicting the land 
that Chick-fil-A intends to purchase, as well as the residual parcel that will be retained by Meijer. Another 
fact to note about the Chick-fil-A parcel is that there is a 0.24 Acre area of isolated wetlands on it. The 
wetland has been delineated by Chick-fil-A's consultant and the delineation was approved by the 
Township's consultant Fishbeck, Thompson, Carr & Huber, Inc. As stated' in their approval letter dated 
October 2, 2015, "The delineated wetland does not meet the definition of "protected wetland" under Section 
105-3 (1) of the Township's Wetland Protection Ordinance. Therefore, a Wetland Use Permit is not required 
from the Township for future impacts to the wetland." 

As stated above, it will be necessary to fill 73 C.Y. of Flood Plain in order to construct the Chick-fil-A. 
This volume will be relocated on-site by creating a 129 C.Y. area of Flood Plain. 

Although we are submitting full sets of Site Plans for the Township's review, pertinent Site Data can be 
found on drawing C-2.0, and the Flood Plain fill and relocation areas are shown on drawing C-3 .0. Enclosed 
are the following: 

• One (1) Application. 
• Check in the amount of $1,000.00 for the two (2) Special Use Pennits. 
• Check in the amount of $510.00 for the Site Plan Review. 
• Fifteen (15) copies of the authorization letter from Meij,;'.r. 
• Fifteen (15) copies of the Meijer Deed. 
• Fifteen ( 15) copies of the proposed Chick-fil-A Lot Split which includes a Legal Description 

for the Chick-fil-A parcel (Lot B). · 
• Fifteen (15) copies of the Traffic Impact Study. 
• Fifteen (15) copies of the Chick-fil-A Site Plans. 
• Fifteen (15) copies of Architectural Color Renderings. 
• Material Board (under separate cover). 
• Fifteen (15) copies of the Wetland Delineation Report. 
• Fifteen (15) copies of the Wetland Verification Letter. 
• Fifteen (15) copies of the Storm Water Management Rep01t. 



Peter Menser 
November 20, 2015 
Page 2 of 2 

If you have any questions or need any other information, please contact me. 

Gary R. Rouse, P.E., P.S., CPESC, CPSWQ 

Enclosure 

c: Jason Hill, Chick-fil-A w/ enclosed via email 
Kurt Adams, Meijer w/ enclosed via email 
file 

GBC DESIGN, INC. 565 White Pond.Drive • Aluon, OH 44320-1123 • Phone 330-836-0223 • Fax 330-836-5782 
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Chick-fil-A Traffic Impact Study Meridian Township, Ml 

INTRODUCTION 

This traffic study was undertaken to assess the traffic impact of a proposed development 
in Ingham County, Michigan, in the Meridian Township outside of East Lansing, 
Michigan. The development will be to the south of the West Grand River Road corridor, 
with access being provided via West Grand River and Okemos Drive. The vicinity map 
(Figure 1) displays the location of the proposed development and study area. 

West Grand River Road Near Proposed Development 

The proposed development is a Chick-Fil-A restaurant which will be located in the out lot 
of the Meijer development. The Chick-Fil-A development is currently zoned for proper 
zoning. 

This traffic impact study analyzed two access points along West Grand River Road and 
one access point on Okemos Road. The West Orand River Road corridor currently 
consists of numerous commercial businesses, including restaurants, banks, and is 
located adjacent to a Meijer. 

Access Road near Proposed Site 

Page 11 



Chick-fil-A Traffic Impact Study Meridian Township, Ml 

EXISTING CONDITIONS 

Regional and Local Access 

West Grand River Road will provide regional access and Okemos Road and Marsh Road 
will provide access to West Grand River Ave. A brief description of the surrounding 
roadways follows: 

West Grand River Ave - In the vicinity of the project site, West Grand River Ave is a 
5-lane urban highway that runs in an east-west direction. The roadway speed limit is 
posted at 45 mph and consists of 12-foot lanes with curb and gutter and sidewalks. A 
center turn lane provides for turns into and out of the businesses along the corridor. 

Okemos Road - Okemos Road provides access along the west side of the development 
and generally runs in a north-south direction. Lane widths vary from 11 to 12 feet with 
curb and gutters and sidewalks and a posted speed limit of 40 mph. In the vicinity of the 
project site, this road consists of two thru lanes in each direction and a center tum lane. 

LEVEL OF SERVICE AND DELAY 

Level of Service (LOS) was used as the measure of effectiveness for each lane and 
turning movement. According to the Highway Capacity Manual, the level of service is 
defined in terms of delay (See Tables 1 and 2). Delay results in driver discomfort, 
frustration, fuel consumption, and lost travel time. Delay is caused by a number of 
factors including traffic signal timing, geometrics, traffic congestion, and accidents at an 
intersection. Level of Service is based on a grade scale from A to F with A being 
excellent and F being failure. A Level of Service C is desirable, and D is acceptable in an 
urban setting. 

Table 1 - Unsignalized Intersections 
Level of Service 

A 
B 
c 
D 
E 
F 

Table 2 - Signalized Intersections 
Level of Service 

A 
B 
c 
D 
E 
F 

Delay (Seconds per Vehicle) 
<=10 
>10 and <=15 
>15 and <=25 
>25 and <=35 
>35 and <=50 
>50 

Delay (Seconds per Vehicle) 
<=10 
>10 and <=20 
>20 and <=35 
>35 and <=55 
>55 and <=80 
>80 

Page I 3 
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Chick-fil-A Traffic Impact Study Meridian Township, Ml 

Chick-fil-A Proposed Development Trip Generation Tables 

ITE Average 
Code Land Use Sq. Ft./Units Rate AM Peak In % Out % 

Fast-Food Restaurant with 
934 Drive-Through Window 4,730 46.27 218 111 51 107 49 

ITE Average 
Code Land Use Sq. Ft./Units Rate PM Peak In % Out % 

Fast-Food Restaurant with 
934 Drive-Through Window 4,730 31.80 149 78 52 71 48 

ITE Average 
Code Land Use Sq. Ft./Units Rate Daily In % Out % 

Fast-Food Restaurant with 
934 Drive-Through Window 4,730 496.12 2,347 1173 50 1174 5_0 

Table 3 - Trip Generation Table 

Page j 5 



Chick-fil-A Traffic Impact Study 

TRIP DISTRIBUTION 

From the north via Okemos Road 
From the west via West Grand River Ave 
From the east via West Grand River Ave 
From the south via Okemos Road 

( 

Meridian Township, Ml 

Distribution 
15% (AM) 17% (PM) 
32% (AM) 32% (PM) 
33% (AM) 31 % (PM) 
20% (AM) 20% (PM) 

LEVEL OF SERVICE AND DELAY ANALYSIS 

All intersection traffic volumes, vehicle delay, and level of service information can be 
found in the Appendix. The 2016 base traffic volume information will be the focus upon 
comparisons between the projected background traffic and the proposed traffic volumes 
(full build out). The 2016 No-Build volumes would exist on the roadway system in the 
absence of the proposed development and the 2016 Build Volumes are the volumes with 
the proposed development included. 

The No-Build Scenario analysis assumes that no proposed improvements to the roadway 
system have been implemented. This would be the case assuming the proposed 
development was not built. 

The proposed scenario would increase the traffic at existing access points on West Grand 
River Ave and Okemos Drive. These changes were assumed in the proposed condition 
traffic analysis. 

INTERSECTION ANALYSIS 

2016 No Build Analysis 
The HCS analysis reveals that all of the approaches operate at LOS "E" or better in 
weekday peak period under existing conditions except for the access points that are 
adjacent to the West Grand River and Okemos Rd Intersection. These intersections have 
delay for the left turning vehicles that are exiting the development. The maximum delay 
is experienced during the PM peak by those vehicles exiting the development due to the 
heavy through volumes on mainline. 

The West Grand River and Okemos Rd signalized intersection is a heavily traveled 
intersection and currently has delays on the Okemos approaches during the peak hours. 
The delays are minimum and they still operate above LOS "D" except for the 
Southbound approach which falls to a LOS "E". Even though the delays may be high the 
maximum queue length is 12 vehicles. 

2016 Proposed Analysis 
The HCS analysis reveals that the majority of approaches continue to operate at similar 
levels of service when comparing the Build and No Build conditions. The maximum 
queue increases slightly during the peak periods by those vehicles turning left to exit the 
development. The overall delay of the intersection increases slightly due to the extra 
trips that have been added to the system. The left tum volume exiting the development 
onto West Grand River Ave will experience delays and the left turns onto Okemos Road 
will also experience delays. 
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Chick-fil-A Traffic Impact Study Meridian Township, Ml 

CONCLUSIONS AND RECOMMENDATIONS 

All movements operate at the Level of Service near the no build levels so no 
improvements are needed for traffic to continue to operate near the current condition. 
The access points adjacent to the signalized intersection of West Grand River Ave and 
Okemos Rd will continue to experience delay due to the left turning vehicles. Each of 
these approaches have other options that are likely to be used during peak hours which 
would result in an improvement. The optimization of existing signal would also improve 
the intersection as traffic continues to grow in the surrounding area. 

Page I 9 



Default Comments 
Change These in The Preferences Window 
Select File/Preference in the Main Scree 
Then Click the Comments Tab 

OKEMOSRD 
From North 

Start Time Right I Thru I Left I Peds I App. Total 

06:30AM 10 27 8 0 45 
06:45AM 9 34 7 0 50 

Total 19 61 15 0 95 

07:00AM 9 48 5 0 62 
07:15AM 15 66 8 0 89 
07:30AM 31 64 7 0 102 
07:45AM 37 84 14 0 135 

Total 92 262 34 0 388 

08:00AM 24 62 14 0 100 
08:15AM 24 86 22 0 132 
08:30AM 20 74 17 0 11 1 
08:45AM 25 80 18 0 123 

Total 93 302 71 0 466 

•••BREAK••• 

11 :00 AM 22 35 26 0 83 
11:15AM 25 41 17 0 83 
11 :30AM 17 57 18 0 92 
11 :45AM 27 47 17 0 91 

Total 91 180 78 0 349 

12:00 PM 17 64 26 .o 107 
12:15 PM 19 55 28 0 102 
12:30 PM 17 40 26 0 83 
12:45 PM 32 51 36 0 119 

Total 85 210 116 0 411 

•••BREAK••• 

04:00 PM 15 71 20 0 106 
04:15 PM 13 54 26 0 93 
04:30 PM 20 76 28 0 124 
04:45 PM 22 72 31 0 125 

Total 70 273 105 0 448 

9'~~&,mpCUUJ 

Right I 
1 
9 

10 

10 
8 
8 

18 
44 

8 
11 
12 
9 

40 

10 
16 
10 
20 
56 

20 
15 
22 
21 
78 

24 
11 
18 
20 
73 

400 Shopper Drive 
Winchester, Ky 40392 

859-744-1218 

-·---- . ... , .. ___ ,,.., ... , ...... _ _ ......... ' 

W GRAND RIVERS AVE 
From East 

Thru I Left I Peds I App. Total Right I 
73 17 0 91 8 
86 14 0 109 10 

159 31 0 200 18 

106 17 0 133 9 
149 30 0 187 15 
228 49 0 285 8 
212 26 0 256 17 
695 122 0 861 49 

167 23 0 198 21 
155 32 0 198 19 
180 32 0 224 21 
172 28 0 209 23 
674 115 0 829 84 

146 28 0 184 29 
134 27 0 177 41 
162 32 0 204 36 
184 51 0 255 48 
626 138 0 820 154 

195 45 0 260 32 
213 49 0 277 44 
178 55 0 255 50 
157 63 0 241 55 
743 212 0 1033 181 

180 38 0 242 48 
181 39 0 231 35 
173 41 0 232 44 
183 42 0 245 41 
717 160 0 950 168 

_ ..... , .. ,_ 
OKEMOSRD 
From South 

Thru I Left I Peds I App. Total 

6 7 0 21 
17 13 0 40 
23 20 0 61 

24 14 0 47 
24 22 0 61 
42 41 0 91 
40 37 0 94 

130 114 0 293 

35 29 0 85 
35 45 0 99 
36 45 0 102 
41 43 0 107 

147 162 0 393 

29 39 0 97 
59 49 0 149 
57 56 0 149 
54 55 0 157 

199 199 0 552 

59 65 0 156 
76 70 0 190 
68 53 0 171 
72 61 0 188 

275 249 0 705 

110 65 0 223 
91 61 0 187 
75 70 0 189 

113 54 0 208 
389 250 0 807 

File Name 
Site C_ode 
Start Date 
Page No 

: Grand River Okemos Rd 
: 00000000 
: 11/6/2015 
: 1 

W GRAND RIVERS AVE 
From West -

Right I Thru I Left I Peds I App. Total Int. Tot ... 
5 34 2 0 41 198 

11 36 5 0 52 251 
16 70 · 7 0 93 449 

16 33 6 0 55 297 
24 64 6 0 94 431 
23 48 7 0 78 556 
30 77 9 0 116 601 
93 222 28 0 343 1885 

23 78 6 0 107 490 
20 74 2 0 96 525 
23 83 6 0 112 549 
15 89 4 0 108 547 
81 324 18 0 423 2111 

23 189 14 0 226 590 
30 192 18 0 240 64,9 
35 196 12 0 243 6f 
39 209 20 0 268 7i . 

127 786 64 0 977 2698 

37 232 32 0 301 824 
47 211 34 0 292 861 
43 232 18 0 293 802 
50 204 22 0 276 824 

177 879 106 0 1162 3311 

28 255 17 0 300 871 
47 231 22 0 300 811 
50 276 22 0 348 893 
51 288 34 0 373 951 

176 1050 95 0 1321 3526 



Default Comments 
Change These in The Preferences Window 
Select File/Preference in the Main Scree 
Then Click the Comments Tab 

OKEMOSRD 
From North 

Start Time Right I Thru I Left I Peds I App . Total 

Peak Hour Analysis From 06:30 AM to 09:45 AM - Peak 1 of 1 
Peak Hour fo[ Entire Intersection Begins at 07:30 AM 

07:30AM 31 64 ( 

07:45AM 37 84 i 
08:00AM 24 62 ) 

08:15AM 24 86 -- - . _£ 
Total Volume 116 296 57 0 469 
%ADD. Total 24.7 63.1 12.2 0 

PHF .784 .860 .648 .000 .869 

Peak Hour Analysis From 10:00 AM to 01 :45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 12:00 PM 

12:00 PM 17 64 ' 
12:15 PM 19 55 ! 
12:30 PM 17 40 I 
12:45 PM 32 51 .. - - .9 

Total Volume 85 210 116 0 411 
% ADD. Total 20.7 51 .1 28.2 0 

PHF .664 .820 .806 .000 .863 

Peak Hour Analysis From 02:00 PM to 07:15 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 04:45 PM 

04:45 PM 22 72 i 
05:00 PM 20 89 I 

05:15 PM 21 68 ( 

05:30 PM 17 65 - - - .. 9 
Total Volume 80 294 115 0 489 
%ADD. Total 16.4 60.1 23.5 0 

PHF .909 .826 .777 .000 .919 

[lafnwt ~ &,mpCUUJ 

Right I 

8 
18 
8 

11 
45 

4.8 
.625 

20 
15 
22 
21 
78 

7.6 
.886 

20 
18 
19 
16 
73 

7.7 
.913 

400 Shopper Drive 
Winchester, Ky 40392 

859-744-1218 

W GRAND RIVERS AVE 
From East 

Thru I Left I Peds I App. Total Right I 

228 49 0 285 8 
212 26 0 256 17 
167 23 0 198 21 
155 32 0 198 19 
762 130 0 937 65 
81.3 13.9 0 17.6 
.836 .663 .000 .822 .774 

195 45 0 260 32 
213 49 0 277 44 
178 55 0 255 50 
157 63 0 241 55 
743 212 0 1033 181 
71.9 20.5 0 25.7 
.872 .841 .000 .932 .823 

183 42 .0 245 41 
175 39 0 232 40 
176 38 0 233 48 
179 38 0 233 53 
713 157 0 943 182 

75.6 16.6 0 19.4 
.974 .935 .000 .962 .858 

OKEMOSRD 
From South 

Thru I Left I Peds I App. Total 

42 41 0 91 
40 37 0 94 
35 29 0 85 
35 45 0 99 

152 152 0 369 
41.2 41.2 0 
.905 .844 .000 .932 

59 65 0 156 
76 70 0 190 
68 53 0 171 
72 61 0 188 

275 249 0 705 
39 35.3 0 

.905 .889 .000 .928 

113 54 0 208 
120 77 0 237 
109 66 0 223 
138 77 0 268 
480 274 0 936 
51.3 29.3 0 
.870 .890 .000 .873 

File Name 
Site Code 
Start Date 
Page No 

: Grand River Okemos Rd 
: 00000000 
: 11/6/2015 
:3 

W GRAND RIVERS AVE -~ From West 

Right I Thru I Left \ Peds I App. Total Int. Tot, 

23 48 7 0 78 556 
30 77 9 0 116 601 
23 78 6 0 107 490 
20 74 2 0 96 525 
96 277 24 0 397 2172 

24.2 69.8 6 0 
.800 .888 .667 .000 .856 .903 

37 232 32 0 301 824 
47 211 34 0 292 861 
43 232 18 0 293 802 
50 204 22 0 276 824 

177 879 106 0 1162 3311 
15.2 75.6 9.1 0 
.885 .947 .779 .000 .965 .96' ,-.. 

51 288 34 0 373 951 
55 265 33 0 353 955 
41 301 35 0 377 945 
44 314 36 0 394 1014 

191 1168 138 0 1497 3865 
12.8 78 9.2 0 
.868 .930 .958 .000 .950 .953 



Default Comments 
Change These in The Preferences Window 
Select File/Preference in the Main Scree 
Then Click the Comments Tab 

ACCESS POINT 1 
From North 

Start Time Right I Thru \ Left\ Peds \ App. Total 

05:00 PM 0 0 0 0 0 
05:15 PM 0 0 0 0 0 
05:30 PM 0 0 0 0 0 
05:45 PM 0 0 0 0 0 

Total 0 0 0 0 0 

06:00 PM 0 0 0 0 0 
06:15 PM 0 0 0 0 0 

Grand Total 0 0 0 0 0 
Apprch % 0 0 0 0 

Total% 0 0 0 0 0 
Unshifted 0 0 0 0 0 

% Unshifted 0 0 0 0 0 
Bank 1 0 0 0 0 0 

% Bank 1 0 0 0 0 0 
Bank2 0 0 0 0 0 

% Bank2 0 0 0 0 0 

ACCESS POINT 1 

[lcilnwt, ~ &unf,CUUJ 
400 Shopper Drive 

Winchester, Ky 40392 
859-744-1218 

Groups Printed- Unshifted - Bank 1 - Bank 2 
W GRAND RIVER AVE ACCESS POINT 1 

From East From South 
Right I Thru \ Left \ Peds \ App. Total Right I Thru T Left \ Peds I App. Total 

0 248 18 0 266 26 0 0 0 26 
0 245 11 0 256 43 0 0 0 43 
0 234 17 0 251 30 0 0 0 30 
0 248 18 0 266 38 0 0 0 38 
0 975 64 0 1039 137 0 0 0 137 

0 233 16 0 249 38 0 1 0 39 
0 236 9 0 245 30 0 0 0 30 
0 5935 334 0 6269 584 0 6 0 590 
0 94.7 5.3 0 99 0 1 0 
0 46.8 2.6 0 49.4 4.6 0 0 0 4.7 
0 5857 316 0 6173 584 0 6 0 590 
0 98.7 94.6 0 98.5 100 0 100 0 100 
0 78 18 0 96 0 0 0 0 0 
0 1.3 5.4 0 1.5 0 0 0 0 0 
0 0 0 0 0 0 0 ' O 0 0 
0 0 0 0 0 0 0 0 0 0 

W GRAND RIVER AVE ACCESS POINT 1 

Right I 
8 

14 
7 
9 

38 

5 
8 

174 
3 

1.4 
146 

83.9 
28 

16.1 
0 
0 

File Name 
Site Code 
Start Date 
Page No 

: Grand River_AP1 
: 00000000 
: 11/5/2015 
:2 

W GRAND RIVER AVE 
From West . .-.... .. 

-· 
Thru \ Left \ Peds \ App. Total Int. Tott 
330 0 0 338 630 
376 0 0 390 689 
364 0 0 371 652 
280 0 0 289 593 

1350 0 0 1388 2564 

250 0 0 255 543 
249 0 0 257 532 

5649 0 0 5823 12682 
97 0 0 

44.5 0 0 45.9 
5604 0 0 5750 12513 
99.2 0 0 98.7 98.7 

45 0 0 73 169 
0.8 0 0 1.3 1.3 

0 0 0 0 0 
0 0 0 0 0 

-- -
W GRAND RIVER AVE · 

From North I Fr_om E.ist From South I From West 
Start Time I _ Right I Thru I Left I Peds I App. Total I Riciht I Thru I Left I Peds I App. Total I Right I Thru I Left I Peds I App. Total I Right I Thru I Left I Peds I App. Total I Int. Total 

Peak Hour Analysis From 06:30 AM to 09:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:30 AM 

07:30AM 0 0 I 0 311 8 0 319 6 0 0 0 6 3 75 0 0 78 403 
07:45AM 0 0 I 0 267 7 0 274 7 0 1 0 8 4 91 0 0 95 377 
08:00AM 0 0 I 0 229 6 0 235 7 0 0 0 7 1 102 0 0 103 345 

· 08:15AM 0 0 D 0 224 7 0 231 5 0 0 0 5 2 109 0 0 111 347 
Total Volume 0 0 0 0 0 0 1031 28 0 1059 25 0 1 0 26 10 377 0 0 387 1472 
%ADD. Total 0 0 0 0 0 97.4 2.6 0 96.2 0 3.8 0 2.6 97.4 0 0 

PHF .000 .000 .000 .000 .000 .000 .829 .875 .000 .830 .893 .000 .250 .000 .813 .625 .865 .000 .000 .872 .913 



Default Comments 
Change These in The Preferences Window 
Select File/Preference in the Main Scree 
Then Click the Comments Tab 

ACCESS POINT 2 
From North 

Start Time Right I Thru I Left I Peds I App. Total 

06:30AM 0 0 0 0 0 
06:45AM 0 0 0 0 0 

Total 0 0 0 0 0 

07:00AM 0 0 0 0 0 
07:15AM 0 0 0 0 0 
07:30AM 0 1 0 0 1 
07:45AM 0 0 0 0 0 

Total 0 1 0 0 1 

08:00AM 0 0 0 0 0 
08:15AM 0 0 0 0 0 
08:30AM 0 0 0 0 0 
08:45AM 0 0 0 0 0 

Total 0 0 0 0 0 

***BREAK*** 

11:00 AM 0 0 0 0 0 
11:15AM 0 0 0 0 0 
11 :30 AM 0 0 0 0 0 
11 :45 AM 0 0 0 0 0 

Total 0 0 0 0 0 

12:00 PM 0 0 0 0 0 
12:15 PM 0 0 0 0 0 
12:30 PM 0 0 0 0 0 
12:45 PM 0 0 0 0 0 

Total 0 0 0 0 0 

***BREAK*** 

04:00 PM 0 0 0 0 0 
04:15 PM 0 0 0 0 0 
04:30 PM 0 0 0 0 0 
04:45 PM 0 0 0 0 0 

Total 0 0 0 0 0 

9'alnwt ~ &JmpaJUJ 

Right I 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
0 
0 
0 
1 

0 
0 
1 
0 
1 

400 Shopper Drive 
Winchester, Ky 40392 

859-744-1218 

, _ ... __ . ...... ___ ,,...,............. ....._ ... , . 
W GRAND RIVERS AVE 

From East 

Thru I Left I Peds I App. Total Right I 
98 2 0 100 0 

125 1 0 126 2 
223 3 0 226 2 

142 0 2 144 0 
186 0 0 186 0 
302 0 0 302 2 
287 1 0 288 1 
917 1 2 920 3 

224 0 1 225 0 
222 6 0 228 1 
220 3 1 224 1 
227 1 0 228 2 
893 10 2 905 4 

158 4 0 162 6 
189 8 0 197 7 
208 3 0 211 7 
191 5 0 196 12 
746 20 0 766 32 

203 1 0 205 14 
222 4 0 226 15 
243 11 0 254 16 

. 219 4 0 223 10 
887 20 0 908 55 

201 6 0 207 3 
179 2 0 181 11 
191 6 2 200 5 
193 2 1 196 10 
764 16 3 784 29 

__ . , ... _ 
ACCESS POINT 2 

From South 
Thru I Left J Peds I App. Total 

0 2 0 2 
0 1 0 3 
0 3 0 5 

0 3 0 3 
0 1 0 1 
0 5 0 7 
0 0 0 1 
0 9 0 12 

0 2 0 2 
0 3 0 4 
0 1 0 2 
0 0 0 2 
0 6 0 10 

0 1 0 7 
0 1 0 8 
0 4 0 11 
0 4 0 16 
0 10 0 42 

0 5 0 19 
0 11 0 26 
0 13 0 29 
0 4 0 14 
0 33 0 88 

0 9 0 12 
0 4 0 15 
0 8 1 14 
0 10 0 20 
0 31 1 61 

Right I 
4 
4 
8 

0 
3 
7 
6 

16 

8 
7 
7 
5 

27 

13 
30 
20 
23 
86 

24 
30 
21 
24 
99 

34 
26 
28 
28 

116 

File Name 
Site Code 
Start Date 
Page No 

: Grand River_AP2 
: 00000000 
: 11 /5/2015 
: 1 

W GRAND RIVERS AVE 
From West ~ 

Thru J Left I Peds I App. Total Int. TotL 
34 0 0 38 140 
53 0 2 59 188 
87 0 2 97 328 

47 0 0 47 194 
93 0 0 96 283 
79 0 0 86 396 
99 0 0 105 394 

318 0 0 334 1267 

98 0 0 106 333 
118 0 0 125 357 
125 0 0 132 358 
112 0 0 117 347 
453 0 0 480 1395 

174 0 0 187 356 
204 0 0 234 439 
233 0 0 253 ·4r .-...._ 
238 0 0 261 47~ 
849 0 0 935 1743 

255 0 0 279 503 
228 0 0 258 510 
252 0 0 273 556 
249 0 0 273 510 
984 0 0 1083 2079 

268 3 0 305 524 
259 0 0 285 481 
274 0 2 304 518 
321 0 0 349 565 

1122 3 2 1243 2088 



Default Comments 
Change These in The Preferences Window 
Select File/Preference in the Main Scree 
Then Click the Comments Tab 

ACCESS POINT 2 
From North 

Start Time Right I Thru I Left I Peds I App. Total 

Peak Hour Analysis From 10:00 AM to 01 :45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 12:00 PM 

12:00 PM 0 0 ) 

12:15 PM 0 0 ) 

12:30 PM 0 0 ) 

12:45 PM 0 0 J 
Total Volume 0 0 0 0 0 
%ADD. Total 0 0 0 0 

PHF .000 .000 .000 .000 .000 

Peak Hour Analysis From 02:00 PM to 06:15 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 05:00 PM 

05:00 PM 0 ) 

05:15 PM 0 ) 

05:30 PM 0 ) 

05:45 PM 0 - - I 
Total Volume 0 0 0 1 1 
%Ano. Total 0 0 0 100 

PHF .000 .000 .000 .250 .250 

fl~ £ngin,u,dmJ fmnt,<UUJ 

Right I 

1 
0 
0 
0 
1 

0.1 
.250 

0 
0 
0 
0 
0 
0 

.000 

400 Shopper Drive 
Winchester, Ky 40392 

859-744-1218 

W GRAND RIVERS AVE 
From East 

Thru I Left I Peds I App. Total Right I 

203 1 0 205 14 
222 4 0 226 15 
243 11 0 254 16 
219 4 0 223 10 
887 20 0 908 55 

97.7 2.2 0 62.5 
.913 .455 .000 .894 .859 

234 5 0 239 7 
244 5 2 251 10 
227 6 0 233 12 
233 12 1 246 15 
938 28 3 969 44 

96.8 2.9 0.3 62.9 
.961 .583 .375 .965 .733 

ACCESS POINT 2 
From South 

Thru I Left I Peds I App. Total 

0 5 0 19 
0 11 0 26 
0 13 0 29 
0 4 0 14 • 
0 33 0 88 
0 37.5 0 

.000 .635 .000 .759 

0 4 0 11 
0 8 0 18 
0 11 0 23 
0 3 0 18 
0 26 0 70 
0 37.1 0 

.000 .591 .000 .761 

Right I 

24 
30 
21 
24 
99 

9.1 
.825 

23 
43 
29 
34 

129 
8.6 

.750 

File Name 
Site Code 
Start Date 
Page No 

: Grand River AP2 
: 00000000 
: 11/5/2015 
:3 

W GRAND RIVERS AVE ---. From West 

Thru I Left I Peds I App. Total 

255 0 0 279 
228 0 0 258 
252 0 0 273 
249 0 0 273 
984 0 0 1083 

90.9 0 0 
.965 .000 .000 .970 

337 0 0 360 
383 0 0 426 
357 0 0 386 
287 0 2 323 

1364 0 2 1495 
91.2 0 0.1 
.890 .000 .250 .877 

Int. Tot: 

503 
510 
556 
510 

2079 

.935 

610 
695 
642 
588 

2535 

.91? -' 



Default Comments 
Change These in The Preferences Window 
Select File/Preference in the Main Scree 
Then Click the Comments Tab 

Start Time Right I 
05:00 PM 0 
05:15 PM 0 
05:30 PM 0 
05:45 PM 0 

Total 0 

06:00 PM 0 
06:15 PM 0 

Grand Total 2 
Apprch % 0.1 

Total% 0 
Unshifled 2 

% Unshifted 100 
Bank 1 0 

% Bank 1 0 

OKEMOSRD 
From North 

Thru I Left I Peds I App. Total 

154 20 
130 22 
123 17 
114 18 
521 77 

111 16 
100 14 

3127 329 
90.4 9.5 
37.6 4 

3099 326 
99.1 99.1 

28 3 
0.9 0.9 

OKEMOSRD 
From North 

0 174 
0 152 
0 140 
0 132 
0 598 

0 127 
0 114 
0 3458 
0 
0 41 .6 
0 3427 
0 99.1 
0 31 
0 0.9 

Start Time I RiQht I Thru_l__Left I Peds I App. Total 

Peak Hour Analysis From 06:30 AM to 09:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:45 AM 

07:45AM 0 134 ; 
08:00AM 0 101 j 

08:15AM 0 130 l 
08:30AM 0 117 - - _:j 

Total Volume 0 482 31 0 513 
%Aoo. Total 0 94 6 0 

PHF .000 .899 .705 .000 .884 

[lalnu!,t ~ &un,,a1111 

Right I 
25 
20 
21 
21 
87 

16 
19 

340 
44.7 

4.1 
338 

99.4 
2 

0.6 

2 
5 
7 
5 

19 
34.5 
.679 

400 Shopper Drive 
Winchester, Ky 40392 

859-744-1218 

Groups Printed- Unshifted - Bank 1 
ACCESS POINT 3 

From East 
Thru I Left I Peds I App. Total 

0 16 0 
0 17 0 
0 32 0 
0 29 0 
0 94 0 

0 22 0 
0 22 0 
6 413 2 

0.8 54.3 0.3 
0.1 5 0 

6 408 2 
100 98.8 100 

0 5 .0 
0 1.2 0 

ACCESS POINT 3 
From~s_t 

Thru I Lefil______E_eds 

0 7 0 
0 7 0 
0 16 0 
0 6 0 
0 36 0 
0 65.5 0 

.000 .563 .000 

41 
37 
53 
50 

181 

38 
41 

761 

9.2 
754 

99.1 
7 

0.9 

9 
12 
23 
11 
55 

.598 

Right I 
24 
26 
38 
41 

129 

27 
24 

612 
15 

7.4 
610 

99.7 
2 

0.3 

18 
14 
16 
12 
60 

14.5 
.833 

OKEMOS RD 
From South 

Thru I Left I Peds I App. Total 

189 0 
216 0 
216 0 
159 0 
780 0 

158 0 
145 0 

3468 1 
84.9 0 
41.7 0 
3426 1 
98.8 100 

42 0 
1.2 0 

OKEMOSRD 
From South 

0 
0 
0 
0 
0 

0 
0 
3 

0.1 
0 
3 

100 
0 
0 

Thru_l_ ___ Left_l Peds 

93 0 0 
76 0 0 
82 0 0 

102 0 0 
353 0 0 

85.5 0 0 
.865 .000 .000 

213 
242 
254 
200 
909 

185 
169 

4084 

49.2 
4040 
98.9 

44 
1.1 

111 
90 
98 

114 
413 

.906 

Right I 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

.000 

File Name 
Site Code 
Start Date 
Page No 

ACCESS POINT 3 
From West 

: OKEMOS AP3 
: 00000000 
: 11/6/2015 
:2 

.-

Thru I Left I Peds I App. Total Int Toi .. 

0 0 0 0 428 
0 0 0 0 431 
0 0 0 0 447 
0 0 0 0 382 
0 0 0 0 1688 

0 0 0 0 350 
0 0 0 0 324 
4 0 0 4 8307 

100 0 0 
0 0 0 0 
4 0 0 4 8225 

100 0 0 100 99 
0 0 0 0 82 
0 0 0 0 1 

'· 

ACCESS POINT 3 
From West 

,,--. 

Thru I Left I Peds App. Total I Int. Tota. 

0 0 0 0 265 
0 0 0 0 207 
0 0 0 0 259 
0 0 0 0 250 
0 0 0 0 981 
0 0 0 

.000 .000 .000 .000 .925 
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General Information 

Analyst SDS 

Agency/Co. Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed AM Peak 

Intersection Orientation East-West 

Project Description 

Lanes 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movement u T R 

Priority 1U 1 2 3 

Number of Lanes 0 0 2 1 

Configuration T R 

Volume (veh/h) 377 10 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay, Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Servjce (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/APl 

Jurisdiction 

East/West Street W Grand River Rd 

North/South Street Access Point 1 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Major Street: East-West 

Westbound Northbound Southbound 

u L T R u 

4U 4 5 6 

0 1 2 0 

L T 

28 1031 

3 

No 

Undivided 

32 

1110 

0.03 

0.1 

8.3 

A 

0.2 

A 

HCS 2010™ TWSC Version 6.70 
2015_AM_Grand_River_AP1.xtw 

7 

0 

T R u L T R 

8 9 10 11 12 

0 1 0 0 0 

R 

25 

3 

No No 

28 

788 

0.04 

0.1 

9.7 

A 

9.7 

A 

Generated: 11/18/2015 9:20:05 PM 



General Information 

Analyst sos 

Agency/Co. Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed AM Peak 

Intersecti.on Orientation North-South 

Project Description 

Lanes 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movement u L T R 

Priority 10 11 12 

Number of Lanes 0 0 0 

Configuration 

Volume (veh/h) 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay, Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Service (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/AP2 

Jurisdiction 

East/West Street Access Point 3 

North/South Street Okemos 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Major Street: No rth-South 

Westbound Northbound Southbound 

u L T R u 

7 8 9 1U 

0 0 0 0 

LR 

36 19 

3 3 

No 

Undivided 

63 

401 

0.16 

0.6 

15.6 

c 

15.6 

c 

HCS 2010™ TWSC Version 6.70 
2015_AM_Okemos_AP3.xtw 

1 

0 

No 

T R u T R 

2 3 4U 4 5 6 

2 0 0 1 2 0 

T TR L T 

353 60 31 482 

3 

No 

35 

1082 

0.03 

0.1 

8.4 

A 

0.5 

A 

Generated: 11/18/2015 9:21:24 PM 



General Information 

Analyst SDS 

Agency/Co. Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed PM Peak 

Intersection Orientation East-West 

Project Description · 

Lanes 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movement u L T R 

Priority 1U 1 2 3 

Number of Lanes 0 0 2 1 

Configuration T R 

Volume (veh/h) 1350 38 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay, Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Service (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/APl 

Jurisdiction 

East/West Street W Grand River Rd 

North/South Street Access Point 1 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Major Street: East-West 

Westbound Northbound Southbound 

u T R u 

4U 4 5 6 

0 1 2 0 

T 

64 975 

3 

No 

Undivided 

73 

409 

0.18 

0.6 

15.7 

c 

1.0 

A 

HCS 2010™ TWSC Version 6.70 

2015_PM_Grand_River_AP1.xtw 

L 

7 

0 

T R u L T R 

8 9 10 11 12 

0 1 0 0 0 

R 

137 

3 

No No 

156 

343 

0.46 

2.3 

24.0 

c 

24.0 

c 

Generated: 11/18/2015 9:21:56 PM 



General Information 

Analyst SDS 

Agency/Co. Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed PM Peak 

Intersection Orientation North-South 

Project Description 

Lant!s 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movement u T R 

Priority 10 11 12 

Number of Lanes 0 0 0 

Configuration 

Volume (veh/h) 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay, Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Service (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/AP2 

Jurisdiction 

East/West Street Access Point 3 

North/South Street Okemos 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Majo r Street: North-South 

Westbound Northbound Southbound 

u T R u 

7 8 9 lU 

0 0 0 0 

LR 

85 85 

3 3 

No 

Undivided 

194 

177 

1.10 

9.7 

150.3 

150.3 

F 

HCS 2010™ 1WSC Version 6.70 

2015_PM_Okemos_AP3.xtw 

L T 

1 2 

0 2 

T 

796 

No 

R u T R 

3 4U 4 5 6 

0 0 1 2 0 

TR T 

125 66 564 

3 

No 

75 

654 

0.11 

0.4 

11.2 

B 

1.2 

A 

Generated: 11/18/2015 9:23:01 PM 



General Information 

Analyst sos 
Agency/Co. Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed AM Peak 

Intersection Orientation East -West 

Project Description build 

Lanes 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movement u L T 

Priority 1U 1 2 

Number of Lanes 0 0 2 

Configuration T 

Volume (veh/h) 380 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay. Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Seivice (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/APl 

Jurisdiction 

East/West Street W Grand River Rd 

North/South Street Access Point 1 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Major Street: East-West 

Westbound 

R u T R u 

3 4U ·4 5 6 

1 0 1 2 0 

R T 

15 57 1039 

3 

No 

Undivided 

65 

1101 

0.06 

0.2 

8.5 

A 

0.4 

A 

HCS 201ona TWSC Version 6.70 

2015_AM_BUILD_Grand_River_AP1.xtw 

Northbound Southbound 

T R u L T R 

7 8 9 10 11 12 

0 0 1 0 0 0 

R 

52 

3 

No No 

59 

786 

0.08 

0.2 

10.0 

A 

10.0 

A 

Generated: 11/19/2015 4:21:39 PM 



General Information 

Analyst SDS 

Agency/co: Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed AM Peak 

Intersection Orientation North-South 

Project Description build 

Lanes 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movement u T 

Priority 10 11 

Number of Lanes 0 0 

Configuration 

Volume (veh/h) 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay, Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Service (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/AP2 

Jurisdiction 

East/West Street Access Point 3 

North/South Street Okemos 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Major Street: North-South 

Westbound Northbound Southbound 

R u L T R u 

12 7 8 9 1U 

0 0 0 0 0 

LR 

57 53 

3 3 

No 

Undivided 

125 

410 

0.31 

1.3 

17.6 

c 

17.6 

c 

HCS 2010™ TWSC Version 6.70 

2015_AM_BUILD_Okemos_AP3.xtw 

L 

1 

0 

No 

T R u T R 

2 3 4U 4 5 6 

2 0 0 1 2 0 

T TR L T 

353 82 49 482 

3 

No 

56 

1059 

0.05 

0.2 

8.6 

A 

0.8 

A 

Generated: 11/19/2015 4:26:41 PM 



General Information 

Analyst SDS 

Agency/Co. Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed PM Peak 

Intersection Orientation East-West 

Project Description BUILD 

Lanes 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movement u L T 

Priority 1U 1 2 

Number of Lanes 0 0 2 

Configuration T 

Volume (veh/h) 1354 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay, Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Service (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/APl 

Jurisdiction 

East/West Street W Grand River Rd 

North/South Street Access Point 1 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Major Street: East-West 

Westbound 

R u L T R u 

3 4U 4 5 6 

1 0 1 2 0 

R T 

44 81 982 

3 

No 

Undivided 

92 

405 

0.23 

0.9 

16.5 

c 

1.3 

A 

HCS 2010™ TWSC Version 6.70 

2015_PM_BUILD_Grand_River_AP1.xtw 

Northbound Southbound 

T R u L T R 

7 8 9 10 11 12 

0 0 1 0 0 0 

R 

155 

3 

No No 

176 

341 

0.52 

2.8 

26.3 

D 

26.3 

D 

Generated: 11/19/2015 4:28:0S PM 



General Information 

Analyst SDS 

Agency/Co. Palmer Eng 

Date Performed 11/18/2015 

Analysis Year 2015 

Time Analyzed PM Peak 

Intersection Orientation North-South 

Project Description BUILD 

Lanes 

Vehicle Volumes and Adjustments 

Approach Eastbound 

Movem'ent u L T 

Priority 10 11 

Number of Lanes 0 0 

Configuration 

Volume (veh/h) 

Percent Heavy Vehicles 

Proportion Time Blocked 

Right Turn Channelized No 

Median Type 

Median Storage 

Delay, Queue Length, and Level of Service 

Flow Rate (veh/h) 

Capacity 

v/c Ratio 

95% Queue Length 

Control Delay (s/veh) 

Level of Service (LOS) 

Approach Delay (s/veh) 

Approach LOS 

Copyright © 2015 University of Florida. All Rights Reserved. 

Site Information 

Intersection W Grand River Rd/AP2 

Jurisdiction 

East/West Street Access Point 3 

North/South Street Okemos 

Peak Hour Factor 0.88 

Analysis Time Period (hrs) 0.25 

Majo r Street: North-South 

Westbound Northbound Southbound 

R u L T R u 

12 7 8 9 lU 

0 0 0 0 0 

LR 

99 113 

3 3 

No 

Undivided 

240 

175 

1.37 

14.4 

250.8 

250.8 

HCS 2010™ TWSC Version 6.70 
2015_PM_BUILD_Okemos_AP3.xtw 

L 

1 

0 

No 

T R u L T R 

2 3 4U 4 5 6 

2 0 0 1 2 0 

T TR L T 

796 141 75 564 

3 

No 

85 

644 

0.13 

0.5 

11.4 

B 

1.3 

A 

Generated: 11/19/2015 4:30:06 PM 
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( 
STORM ROUTING PkOCEDURE 
The Unit Hydrograph Theory 

,·· 

( 

A unit hydro graph is a hydro graph resulting from 1 inch of rainfall excess on a watershed over a given 
time interval. It is not the final rnnoff hydrograph! It merely reflects the watershed characteristics and 
geologic factors. Once a unit hydrograph of a particular watershed is known, any design stmm can be 
applied to it for computing the final rnnoff hydrograph. Many hydrologists use the SCS 24-hour 
storms but remember any storm of any length can be used with the unit hydrograph method. 
The Bulletin 71 Huff and Hydraflow's Synthetic distributions are good examples and are gaining 
popularity. 

Hydraflow computes SCS Method rnnoff hydro graphs by convoluting a rainfall hyetograph through 
a unit hydrograph. This method is also used in SCS TR-20. Convolution is known as linear super 
positioning, and means that each ordinate of the rainfall hyetograph is multiplied by each ordinate of 
the unit hydrograph, thus creating a series of smaller hydrographs. These hydrographs are then 
summed to form the final rnnoffhydrograph. For example, if the rainfall hyetograph (design stmm) 
contained l,440 ordinates and the unit hydrograph contained 30, then a total of 
43,200 ordinates (1,440 x 30) would have to be computed before reaching the final hydrograph. 
Needless to say, this method is highly accurate, but not very practical without the use of a computer. 

Technical Highlight: It is impmiant to note that many projects contain small watersheds with short 
times of concentration, Tc. Since the time interval (unit duration) of the unit hydrograph should be 
0.133(Tc), a great number of ordinates will be required to pe1form the convolution when modeling 
long design storms such as the SCS 24-hour storms. A drainage basin with a Tc of 30 lninutes will 
require a time interval of 4 lninutes, 0.1333(30). The resulting hydrograph, when using a 24-hour 
storm, will need at least 360 ordinates (1,440 lninutes I 4). Hydraflow can use up to 2,880 points for 
each hydrograph, thus allowing you to model very small watersheds (with Tc as low as 2 lninutes) 
while using a 24-hour stmm and achieve accuracy unobtainable by shmi-cut methods. What's more, 
Hydraflow manufactures its design storms on the fly so that they are compatible with the selected 
time interval of the final hydro graph. This assures you of the highest degree of accuracy, eliminating 
any interpolation between fixed ordinates or having to conve1i the final hydrograph to match the time 
interval. 

Basin B 
Q (~s) Hyd No. 2 .. 10C•~'• Q (~I; ) 

60.0[) ~---~~---~---~~--~ rooo 
70.00 --1----+----.-~--,-~-~ ~,.--,,-.-4 -----.----,,--..,...._-+'-__.711 00 

E0.00 
. --- -+---+---t-+---+----t-+1-ii-+---+-+---+---+-+---+ £0.0[) 

5000 +---+---t-+---+----t- -lf>--11-t----t- +---+---+-+---+ ro.oo 
40.00 ~---~__,_ ___ ....,_ _ _ .._-+---+-~--+ 40.00 

30.00 -+-21). 00 

1 on 
o,.ro 

+---+----t-+---+-----,.--1---1+---+-+---+---+-+----+ 30. OD 

·- ,- --1--._J _ ____ __ • ___ ,--~1---i·- 20.00 

1.,, Hl. 00 

1-..l.~ ~ .l-.J..~~ 1-.__L__J:::r:~~~ '.'b....J. uoo 
2 4 6 B 10 12 14 1S 18 20 22 24 2t: 

- Hyd No. 2 
T,rne (Im") 
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ALLOWABLE OUTFLOW SUMMARY 
The allowable outflow from the site was determined to be 0.177 cfs (0.15 cfs x 1.18 acre), as required 
by Ingham County Drain Commissioners. 

STORM SEWER DESIGN 
Hydraflow Storm Sewers 2015 was used to perform the storm sewer computations, calculations are in 
the Storm Sewer Design section of the report. A manning's 'n' value of 0.015 has been used in the 
calculations along with the provided precipitation values for Okemos, MI. Precipitation values are taken 
from NOAA Precipitation Data Frequency Server. The storm sewer has been sized for full flow capacity 
for a 10-year storm event. 

STORM ROUTING HYDROGRAPH DESCRIPTIONS 
The stormwater management system has been modeled utilizing the following hydro graphs for the storm 
routing. 

Number Name Description 
Hydrograph 1 Post-developed Post-developed condition of the Chick-fil-A site. (SCS Method, 

(Proposed) drains to the underground detention facility) 
Hydrograph 2 Underground Post-developed routing of the underground detention facility. 

Detention 

STORM ROUTING SUMMARY 
The following table is a summary of the post-developed storm routings. 

Peak Peak 
Allowable Peak Elevation of Storage of 
Outflow Outflow Detention Detention 

Storm from Site, from Site, System, System, 
Event c.f.s c.f.s. c.f.s. c.f. 

1 0.177 0.04 834.93 5,441 
2 0.177 0.05 835.02 6,267 
5 0.177 0.07 835.18 7,832 
10 0.177 0.08 835.34 9,280 
25 0.177 0.11 835.59 11,525 
50 0.177 0.13 835.81 13,479 
100 0.177 0.17 836.03 15,581 

STORMWATER MANAGEMENT BMP DESIGN SUMMARY 
The following table summarizes the underground detention facility design information. 

Under2round Detention Facility Design Information 
Crown of Underground Detention Chambers Elevation 837.60 
Tope of Weir Plate Elevation 836.06 
Inv. 1" Orifice Elevation ( 4 Total) 834.10 
Inv. 12" Outlet Storm Sewer Elevation 834.10 
Provided Detention Storage Volume 24,903 c.£ 
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Hydro graph Return p e ri O d Re ~!Pow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 

No. type hyd(s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

1 SCS Runoff ------ 2.804 3.209 ------- 3.968 4.676 5.777 6.735 7.780 Post-developed 

2 Reservoir 1 0.044 0.051 ------- 0.066 0.081 0.107 0.133 0.165 Underground Detention 

Proj. file: 2015-11-16 Stormwater Management - Different Chambers.gpw Friday, 11 / 20 / 2015 9 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 Friday, 11 I 20 I 2015 

Hyd. No. 1 

Post-developed 

Hydrograph type = SGS Runoff Peak discharge = 2.804 cfs 
Storm frequency = 1 yrs Time to peak = 12.00 hrs 
Time interval = 1 min Hyd. volume = 7,090 cuft 

Drainage area = 1.180 ac Curve number = 95 
Basin Slope = 0.0% Hydraulic length = O ft 

Tc method = User Time of cone. (Tc) = 10.10 min 

Total precip. = 2.15 in Distribution = Type II 

Storm duration = 24 hrs Shape factor = 484 

Post-developed 
Q (cfs) Hyd. No. 1 -- 1 Year Q (cfs) 

3.00 --.---~-~--~--'---.---.-----r---~---.--------,-----r----r-------,- 3.00 

2.00 -l----l-------+----l-----1-----1---111----l----i----+----+----1------+- 2.00 

1.00-1----1-------+---+---+----lf----+H---+----l----+----+-----I-------+- 1.00 

0 2 

- HydNo.1 

11 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 Friday, 11 / 20 / 2015 

Pond No. 1 - Underground Detention 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 834.10 n/a 0 0 
0.50 834.60 n/a 2,325 2,325 
0.58 834.68 n/a 802 3,127 
0.75 834.85 n/a 1,596 4,723 
0.92 835.02 n/a 1,580 6,303 
1.08 835.18 n/a 1,560 7,863 
1.25 835.35 n/a 1,537 9,400 
1.42 835.52 n/a 1,509 10,909 
1.58 835.68 n/a 1,478 12,387 
1.75 835.85 n/a 1,443 13,830 
1.92 836.02 n/a 1,403 15,233 
2.08 836.18 n/a 1,358 16,591 
2.25 836.35 n/a 1,303 17,894 
2.42 836.52 n/a 1,234 19,128 
2.58 836.68 n/a 1,155 20,283 
2.75 836.85 n/a 1,039 21,322 
2.83 836.93 n/a 441 21,763 
2.92 837.02 n/a 418 22, 181 
3.00 837.10 n/a 397 22,578 
3.08 837.18 n/a 388 22,966 
3.50 837.60 n/a 1,937 24,903 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr] [A] [B] [C] [D] 

Rise (in) = 12.00 Inactive Inactive 1.00 Crest Len (ft) = 0.00 0.00 0.00 0.00 
Span (in) = 12.00 0.00 0.00 1.00 Crest El. (ft) = 0.00 0.00 0.00 0.00 
No. Barrels = 1 1 4 WeirCoeff. = 3.33 3.33 3.33 3.33 
Invert El. (ft) = 834.10 0.00 0.00 834.10 Weir Type 
Length (ft) = 40.00 0.00 0.00 1.00 Multi-Stage = No No No No 
Slope(%) = 1.00 0.00 0.00 n/a 
N-Value = .015 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area) 
Multi-Stage = n/a No No Yes TW Elev. (ft) = 0.00 

Note: CulverVOrifice outflows are analyzed under inlet (ic) and outlet (cc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 834.10 0.00 0.00 0.000 
0.05 233 834.15 0.00 ic 0.00 0.001 
0.10 465 834.20 0.00 ic 0.00 0.002 
0.15 698 834.25 0.00 ic 0.00 0.003 
0.20 930 834.30 O.o1 ic 0.00 0.005 
0.25 1,163 834.35 0.01 ic 0.01 0.007 
0.30 1,395 834.40 0.01 ic 0.01 0.009 
0.35 1,628 834.45 0.01 ic 0.01 0.012 
0.40 1,860 834.50 0.01 ic 0.01 0.014 
0.45 2,093 834.55 0.02 ic 0.02 0.017 
0.50 2,325 834.60 0.02 ic 0.02 0.020 
0.51 2,405 834.61 0.02 ic 0.02 0.021 
0.52 2,485 834.62 0.02 ic 0.02 0.021 
0.52 2,566 834.62 0.02 ic 0.02 0.021 
0.53 2,646 834.63 0.02 ic 0.02 0.022 
0.54 2,726 834.64 0.02ic 0.02 0.023 
0.55 2,806 834.65 0.02 ic 0.02 0.023 
0.56 2,886 834.66 0.02 ic 0.02 0.024 
0.56 2,967 834.66 0.02 ic 0.02 0.024 
0.57 3,047 834.67 0.03 ic 0.02 0.025 
0.58 3,127 834.68 0.03 ic 0.03 0.025 
0.60 3,287 834.70 0.03 ic 0.03 0.026 
0.61 3,446 834.71 0.03 ic 0.03 0.027 

Continues on next page.1.3 



Underground Detention 
Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.84 14,532 835.94 0.15 ic 0.15 0.149 
1.85 14,672 835.95 0.16 ic 0.15 0.150 
1.87 14,812 835.97 0.16 ic 0.15 0.153 
1.89 14,952 835.99 0.16 ic 0.16 0.155 
1.90 15,093 836.00 0.16 ic 0.16 0.157 
1.92 15,233 836.02 0.16 ic 0.16 0.159 
1.94 15,369 836.04 0.17 ic 0.16 0.161 
1.95 15,505 836.05 0.17 ic 0.16 0.163 
1.97 15,640 836.07 0.17 ic 0.17 0.166 
1.98 15,776 836.08 0.17 ic 0.17 0.168 
2.00 15,912 836.10 0.17 ic 0.17 0.169 
2.02 16,048 836.12 0.18 ic 0.17 0.171 
2.03 16,184 836.13 0.18 ic 0.17 0.174 
2.05 16,319 836.15 0.18 ic 0.18 0.176 
2.06 16,455 836.16 0.18 ic 0.18 0.178 
2.08 16,591 836.18 0.18 ic 0.18 0.180 
2.10 16,721 836.20 0.19 ic 0.18 0.182 
2.11 16,852 836.21 0.19 ic 0.18 0.185 
2.13 16,982 836.23 0.19 ic 0.19 0.187 
2.15 17,112 836.25 0.19 ic 0.19 0.189 
2.16 17,243 836.27 0.19 ic 0.19 0.191 
2.18 17,373 836.28 0.20 ic 0.19 0.194 
2.20 17,503 836.30 0.20 ic 0.20 0.196 
2.22 17,633 836.32 0.20 ic 0.20 0.199 
2.23 17,764 836.33 0.20 ic 0.20 0.201 
2.25 17,894 836.35 0.20 ic 0.20 0.203 
2.27 18,017 836.37 0.21 ic 0.21 0.205 
2.28 18,141 836.38 0.21 ic 0.21 0.208 
2.30 18,264 836.40 0.21 ic 0.21 0.210 
2.32 18,388 836.42 0.21 ic 0.21 0.213 
2.34 18,511 836.44 0.22 ic 0.21 0.215 
2.35 18,634 836.45 0.22 ic 0.22 0.217 
2.37 18,758 836.47 0.22 ic 0.22 0.220 
2.39 18,881 836.49 0.22 ic 0.22 0.222 
2.40 19,005 836.50 0.22 ic 0.22 0.225 
2.42 19,128 836.52 0.23 ic 0.23 0.227 
2.44 19,244 8~6.54 0.24 ic 0.23 0.229 
2.45 19,359 836.55 0.24 ic 0.23 0.232 
2.47 19,475 836.57 0.24 ic 0.23 0.234 
2.48 19,590 836.58 0.24 ic 0.24 0.236 
2.50 19,706 836.60 0.24 ic 0.24 0.238 
2.52 19,821 836.62 0.25 ic 0.24 0.241 
2.53 19,937 836.63 0.25 ic 0.24 0.243 
2.55 20,052 836.65 0.25 ic 0.25 0.246 
2.56 20,168 836.66 0.25 ic 0.25 0.248 
2.58 20,283 836.68 0.25 ic 0.25 0.250 
2.60 20,387 836.70 0.26 ic 0.25 0.253 
2.61 20,491 836.71 0.26 ic 0.26 0.255 
2.63 20,595 836.73 0.26 ic 0.26 0.258 
2.65 20,699 836.75 0.26 ic 0.26 0.261 
2.66 20,803 836.77 0.26 ic 0.26 0.263 
2.68 20,906 836.78 0.27 ic 0.27 0.265 
2.70 21,010 836.80 0.28 ic 0.27 0.268 
2.72 21, 114 836.82 0.28 ic 0.27 0.271 
2.73 21,218 836.83 0.28 ic 0.27 0.274 
2.75 21,322 836.85 0.28 ic 0.28 0.276 
2.76 21,366 836.86 0.28 ic 0.28 0.277 
2.77 21,410 836.87 0.28ic 0.28 0.278 
2.77 21,454 836.87 0.28 ic 0.28 0.279 
2.78 21,498 836.88 0.29 ic 0.28 0.281 
2.79 21,543 836.89 0.29 ic 0.28 0.282 
2.80 21,587 836.90 0.29 ic 0.28 0.283 
2.81 21,631 836.91 0.29 ic 0.28 0.285 
2.81 21,675 836.91 0.29 ic 0.29 0.286 
2.82 21,719 836.92 0.29 ic 0.29 0.287 
2.83 21,763 836.93 0.29 ic 0.29 0.289 
2.84 21,805 836.94 0.29 ic 0.29 0.290 
2.85 21,847 836.95 0.29 ic 0.29 0.291 
2.86 21,888 836.96 0.29 ic 0.29 0.293 
2.87 21,930 836.97 0.29 ic 0.29 0.294 
2.88 21,972 836.97 0.31 ic 0.30 0.295 
2.88 22,014 836.98 0.31 ic 0.30 0.297 

Continues on next page.Hi 



Hy d rog rap h summary Rep Ort Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) (cfs) (min) (min) (cuft) (ft) (curt) 

1 SCS Runoff 3.209 1 720 8,180 ------ ------ ------ Post-developed 

2 Reservoir 0.051 1 1082 5,166 1 835.02 6,267 Underground Detention 

2015-11-16 Stormwater Management - Diffe e~arnmicldJ(M(ear Friday, 11 I 20 I 2015 17 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. No. 2 

Underground Detention 

Hydrograph type 
Storm frequency 
Time interval· 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 2 yrs 
= 1 min 
= 1 - Post-developed 
= Underground Detention 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Underground Detention 

Friday, 11 I 20 / 2015 

= 0.051 cfs 
= 18.03 hrs 
= 5, 166 cuft 
= 835.02 ft 
= 6,267 cuft 

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs) 

4.00 -,.------.----,------,-----,------,---......------.----,------,---~ 4.00 

3.00 -+-----t1-----+-- ---t----+-----tc-----+-----t1-----+-----t1-----t- 3.00 

2.00 -----+----------------+------+----+------+------+-----+- 2.00 

1.00 -+--------l'------!-- f-------l-----!--------l-----!--------l-----!--------l----i- 1.00 

- ~ ~- ~~!'!Cl:::==1===6:=====6::=====6====---1-0.00 ....J... __ -1,, _ _ .... 0.00 

0 5 10 15 20 25 30 35 40 45 50 

- HydNo.2 - HydNo.1 II I I I I I I Total storage used= 6,267 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 Friday, 11 / 20 / 2015 

Hyd. No. 1 

Post-developed 

Hydrograph type = SCS Runoff Peak discharge = 3.968 cfs 
Storm frequency = 5 yrs Time to peak = 12.00 hrs 
Time interval = 1 min Hyd. volume = 10,254 cuft 
Drainage area = 1.180 ac Curve number = 95 
Basin Slope = 0.0% Hydraulic length = Oft 
Tc method = User Time of cone. (Tc) = 10.10min 
Total precip. = 2.90 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Post-developed 
Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs) 

4.00 --.------,-------,.--~--~-~~-~--~---,---~--~--~-~ 4.00 

3.00 ---t-----+---+---+----1---ift-----t---t-----+---+---+----+- 3.00 

2.00 ---t-----+---+---+----1~-- ---------+---+---+----+- 2.00 

1.00 -+---t----+----+-------+----+----+++------+----t------i---+----+-----+- 1.00 

L,.J ~ 
o.oo _L _ _l. __ L_.J...~ ~ ~'.'.::'.:::t::=..__1_ _ _JC:=:± ::::::±~~b = ~ = ~ o.oo 

0 2 4 6 8 10 12 14 16 18 20 22 24 

- HydNo. 1 
Time (hrs) 
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Hy d rog rap h s Um ma ry Re po rt Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) (cfs) (min) (min) (cuft) (ft) (cuft) 

1 SCS Runoff 4.676 1 720 12,215 ------ ------ ------ Post-developed 

2 Reservoir 0.081 1 1031 7,891 1 835.34 9,280 Underground Detention 

2015-11-16 Stormwater Management - Diffe e~arfimim:tli:10 Year Friday, 11 I 20 / 2015 23 



( 
Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. No. 2 

Underground Detention 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 1 min 
= 1 - Post-developed 
= Underground Detention 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Underground Detention 

Friday, 11 I 20 / 2015 

= 0.081 cfs 
= 17.18 hrs 
= 7,891 cuft 
= 835.34 ft 
= 9,280 cuft 

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs) 

5.00 ~--~---~--~---~--~---~--~---~--~---~ 5.00 

. . ·- -

4.00 -+----f-----l-- ------1------,f-----l------,f-----l------,f-----l- 4.00 

3.00 -+----f-----l---------l----1------,'-----l--------l----1----'-----l- 3.00 

2.00 -+----f-----1---f-----,f-----l----f-----l----f-----1----f-----l- 2.00 

1.00 -+----f-----1-- 1------l----1----f-----l-------l----l----f-----l- 1.00 

~ ~-~~~==============-==-~ 0.00 -l...- - .....1.-a::=lllill 0.00 
0 5 10 15 20 25 30 35 40 45 50 

- Hyd No.2 - HydNo.1 II I I I I I I Total storage used = 9,280 cuft 
Time (hrs) 
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( 
Hydrograph Report 

( 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. No. 1 

Post-developed 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area _ = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
25 yrs 
1 min 
1.180 ac 
0.0% 
User 
4.08 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Post-developed 
Hyd. No. 1 -- 25 Year 

Friday, 11 I 20 / 2015 

= 5.777 cfs 
= 12.00 hrs 
= 15,303 cuft 
= 95 
= O ft 
= 10.10min 
= Type II 
= 484 

Q {cfs) 

6.00 6.00 

5.00 5.00 

4.00 --1---+----+----+---+-----;----t11-----t---i----t-----+---+------t- 4.00 

3.00 -1----1------l----+---+----1---1-11----1-------,f-----+---+---+---i- 3.00 

2.00 2.00 

1.00 1.00 

0.00 ~~~~~~~~~--~-~--~-~~~~- -~ ~~--~-~ -~ -- -~--~---~-~ - ~- ~-·--~-- ~- ~~~~ 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 

- HydNo. 1 
Time (hrs) 

27 



Hydro graph s Um ma ry Re po rt Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) (cfs) (min) (min) (cuft) (ft) (cuft) 

1 SCS Runoff 6.735 1 720 18,017 ------ ------ ------ Post-developed 

2 Reservoir 0.133 1 963 12,160 1 835.81 13,479 Underground Detention 

I 

2015-11-16 Stormwater Management - Diffe e~a~lffi'l)Year Frida~11 /20/2015 29 
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Hydrograph Report 

( 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. No. 2 

Underground Detention 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 50 yrs 
= 1 min 
= 1 - Post-developed 
= Underground Detention 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Underground Detention 

Friday, 11 I 20 / 2015 

= 0.133 cfs 
= 16.05 hrs 
= 12, 160 cuft 
= 835.81 ft 
= 13,479 cuft 

Q (cfs) Hyd. No. 2 -- 50 Year Q (cfs) 

7.00 ~--~---~--~---~--~---~--~---~--~---~ 7.00 

6.00 ------1------ ------+------+----+------+----+------1----+- 6.00 

5.00 -t------1------ ------+------+----+------+----+------+----+- 5.00 

4.00 ------1----+-- ----1----t------lr----+------lr----t------lr----+- 4.00 

3.00 ------1------ ------+------1----+------1----+------1----+- 3.00 

2.00 -i-------1----i--- ----1----i-------t----i-------t----t------t----+- 2.00 

1.00-+---------+---t--------+-----,-----+---------+-----,-----+- 1.00 ~ --~ ----~-----,, __ : .. :: __ ·---- --··--- -~ 

0.00 
0 5 10 15 20 25 30 35 40 

- HydNo.2 - HydNo.1 II 11111 Q Total storage used= 13,479 cuft 

45 
0.00 

50 

Time (hrs) 
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Hydrograph Report · 

.. 
( 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 

Hyd. No. 1 

Post-developed 

Hydrograph type = SGS Runoff Peak discharge 
Storm frequency = 100 yrs Time to peak 
Time interval = 1 min Hyd. volume 
Drainage area = 1.180 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. = 5.40 in Distribution 
Storm duration = 24 hrs Shape factor 

Post-developed 

Friday, 11 / 20 / 2015 

= 7.780 cfs 
= 12.00 hrs 
= 20,997 cuft 
= 95 
= Oft 
= 10.10min 
= Type II 
= 484 

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs) 

8.00 ~--~-~--~--~-~--~--~--~-~--~--~-- 8.00 

6.00 -+---+-----+---+---+-----1----ff----+------,l-----l----+---+-------l- 6.00 

4.00 --t---+-----+---+---+-------,-----Hl----+---1-----l----+---+-------l- 4.00 

2.00 -+---+-----+---+---+-----1--++1----t------,l-----l----+---+-------l- 2.00 

0 2 4 6 

- HydNo.1 
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Hydraflow Rainfall Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 Friday, 11 I 20 I 2015 

Return Intensity-Duration-Frequency Equation Coefficients (FHA) 
Period 

(Yrs) B D E (N/A) 

1 29.1258 8.5000 0.8143 --------
2 26.9827 7.1000 0.7586 --------

3 0.0000 0.0000 0.0000 --------

5 25.1435 5.2000 0.6880 --------

10 24.7913 4.1000 0.6455 --------

25 26.0700 3.2000 0.6098 --------

50 27.2149 2.6000 0.5870 --------

100 30.1959 2.5000 0.5821 --------

File name: East Lansing 2015-9-17.IDF 

Intensity= B I (Tc + D)AE 

Return Intensity Values (in/hr) 
Period 

(Yrs) 5min 10 15 20 25 30 35 40 45 50 55 60 

1 3.50 2.71 2.23 1.90 1.67 1.49 1.35 1.23 1.14 1.06 0.99 0.93 

2 4.07 3.13 2.58 2.21 1.94 1.74 1.58 1.45 1.34 1.25 1.18 1.11 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 5.09 3.87 3.18 2.73 2.41 2.17 1.98 1.83 1.70 1.59 1.50 1.42 

10 5.96 4.49 3.69 3.18 2.81 2.54 2.33 2.15 2.01 1.89 1.78 1.69 

25 7.23 5.41 4.44 3.83 3.40 3.08 2.83 2.62 2.45 2.31 2.19 2.08 

50 8.27 6.15 5.05 4.36 3.88 3.52 3.24 3.01 2.82 2.66 2.52 2.40 

100 9.34 6.94 5.71 4.93 4.39 3.98 3.66 3.40 3.19 3.01 2.86 2.72 

Tc= time in minutes. Values may exceed 60. 

i CF A 3695 E t L as ansma, Ok emo, 1te ans es1an Ml\48115A s· Pl \D . \St t M ormwa er anaaemen as ansma - -t\E t L . 2015 9 17 .pc~ 

Rainfall Precipitation Table (in) 
Storm 
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

SCS 24-hour 2.15 2.41 0.00 2.90 3.36 4.08 4.71 5.40 

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 



PROPOSED LAYOUT- BASIN 1 
(124) STORMTECH SC-740 CHAMBERS 
(22) STORMTECH SC-740 END CAPS 
INSTALLED WITH 6" COVER STONE, 6" BASE STONE, 40% STONE VOID 
INSTALLED SYSTEM VOLUME: 10,441 CF (PERIMETER STONE INCLUDED) 
AREA OF SYSTEM: 5,016 FT' 
PERIMETER OF SYSTEM: 312 FT 

PROPOSED ELEVATIONS 
MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED): 845.10 
MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): 838.60 
MINIMUM ALLOWABLE GRADE (TOP OF RIGID CONCRETE PAVEMENT): 838,60 
TOP OF STONE: 837.60 
TOP OF CHAMBER: 837.10 
12" TOP MANIFOLD INVERT: 835.64 
12" BOTIOM MANIFOLD INVERT: 834.70 
24" ISOLATOR ROW INVERT: 834.61 
BOTIOM OF CHAMBER: 834.60 
BOTIOM OF STONE: 834.10 

OUTLET STRUCTURE PER PLAN 
(DESIGN BY ENGINEER I PROVIDED BY OTHERS) 

(SLIGHTLY RELOCATED) 

12" ADS N-12 BOTIOM CONNECTION 
MAXIMUM OUTLET FLOW 2.0 CFS 

INVERT 1.Z' ABOVE CHAMBER BASE 
(SEE NOTES) 

12" X 12" ADS N-12 BOTIOM MANIFOLD 
MAXIMUM OUTLET FLOW 2.0 CFS 

INVERT 1.Z' ABOVE CHAMBER BASE 
(SEE NOTES) 

24" PREFABRICATED END CAP, PART# SC740EPE248 
TYP OF ALL SC-740 24" CONNECTIONS AND ISOLATOR ROWS 

12" X 12" ADS N-12 TOP MANIFOLD 
MAXIMUM INLET FLOW 4.1 CFS (2 STUBS) 
INVERT 12.5" ABOVE CHAMBER BASE 
(SEE NOTES) 

INSPECTION PORT (TYP) 

i-------------------101.24' -------------------< 

f---------------------- 110.85' ---------------------; 

NOTES 
~OLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH SHEET #7 FOR MANIFOLD SIZING GUIDANCE. 

DUE TO THE ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE 
NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD COMPONENTS IN THE FIELD. 

PLACE MINIMUM 12.5' OF ADS GEOSYNTHETICS 
315WTK WOVEN GEOTEXTILE OVER BEDDING 
STONE AND UNDERNEATH CHAMBER FEET FOR 
SCOUR PROTECTION AT ALL CHAMBER INLET ROWS 

12" X 12" ADS N-12TOP MANIFOLD 
MAXIMUM INLET FLOW 4.1 CFS 
INVERT 12.5" ABOVE CHAMBER BASE 
(SEE NOTES) 

~ ~ 
~ '4 

STRUCTURE PER PLAN 
(DESIGN BY ENGINEER I PROVIDED BY OTHERS) 
(TYP) 

12" X 12" ADS N-12 TOP MANIFOLD 
MAXIMUM INLET FLOW 2.0 CFS 
INVERT 12.5" ABOVE CHAMBER BASE 
(SEE NOTES) 

z 
<( 
C) 

:i: 
() 

~ 
<1= a: 
...J -
- J: u, (f) 
:,.:: z 
S2 :;: 
J: 0 
() 1-

z 
<( 

0 
ii: 
w 
::;;; 

I 
t - ~ 

"' ~ ~ 

z fri ~ 
~ hl ~ 
"' I < 
0 (.) 8 

~ 
~ 

O> ~ 

~ 
0 • 
~ . 
N :! 

; ~ .... . 
(.) ;; 

~I~ I 
0 0. ~ 

. .......:.. ..... 

. ~ 

~i ~ 
ti 
!1 • 

~f' 
11 

SHEET 

2 OF 36 



ACCEPTABLE FILL MATERIALS: STORMTECH SC-740 CHAMBER SYSTEMS 

MATERIAL LOCATION DESCRIPTION 
AASHTO MATERIAL COMPACTION I DENSITY 
CLASSIFICATIONS REQUIREMENT 

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS 
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM ANY SOIUROCK MATERIALS, NATIVE SOILS, OR PER PREPARE PER SITE DESIGN ENGINEER'S PLANS. 

D OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT NIA PAVED INSTALLATIONS MAY HAVE STRINGENT 
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE SUBGRADE REQUIREMENTS. MATERIAL AND PREPARATION REQUIREMENTS. 
MAY BE PART OF THE 'D' LAYER 

AASHTO M1451 
BEGIN COMPACTIONS AFTER 1Z' (300 mm) OF 
MATERIAL OVER THE CHAMBERS IS REACHED. 

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' GRANULAR WELL-GRADED SOIUAGGREGATE MIXTURES, <35% A-1, A-2-4, A-3 COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX 
STARTS FROM THE TOP OF THE EMBEDMENT FINES OR PROCESSED AGGREGATE. 

OR 
LIFTS TO A MIN. 95% PROCTOR DENSITY FOR 

c STONE ('B' LAYER) TO 18" (450 mm) ABOVE THE WELL GRADED MATERIAL AND 95% RELATIVE 
TOP OF THE CHAMBER. NOTE THAT PAVEMENT MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU AASHTOM43' DENSITY FOR PROCESSED AGGR EGATE 
SUBBASE MAY BE A PART OF THE 'C' LAYER. OF THIS LAYER. 3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 

MATERIALS. ROLLER GROSS VEHICLE WEIGHT 

9, 10 NOT TO EXCEED 12,000 lbs (53 kN). DYNAMIC 
FORCE NOT TO EXCEED 20,000 lbs (89 kN). 

EMBEDMENT STONE: FILL SURROUNDING THE 
CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE AASHTO M431 

B CHAMBERS FROM THE FOUNDATION STONE ('A' NO COMPACTION REQUIRED. 
LAYER) TO THE 'C' LAYER ABOVE. DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm) 3, 357, 4, 467, 5, 56, 57 

FOUNDATION STONE: FILL BELOW CHAMBERS 
CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE AASHTOM431 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT 

A FROM THE SUBGRADE UP TO THE FOOT (BOTTOM) DISTRIBUTION BE1WEEN 3!4-2 INCH (20-50 mm) 3, 357, 4, 467, 5, 56, 57 SURFACE. 2
" 

OF THE CHAMBER. 

PLEASE NOTE: 
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, 

ANGULAR NO. 4 (AASHTO M43) STONE". 
2 STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED ANO COMPACTED JN 6'' (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR. 
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION. FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION 

EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS. 

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL 
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS PAVEMENT LAYER (DESIGNED 

BY SITE DESIGN ENGINEER) 

8' PERIMETER STONE 
(SEENOTE6) 18" (2.4m) 

EXCAVATION WALL 
(CAN BE SLOPED OR VERTICAL) 

NOTES: 
1. SC-740 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS", 

OR ASTM F2922 "STANDARD SPECIFICATION FOR POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". 

2. SC-740 CHAMBERS SHALL 8E DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALLSTORMWATER COLLECTION 
CHAMBERS". 

3. "ACCEPTABLE FILL MATERIALS"TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL 
MATERIALS. 

4. THE "SITE DESIGN ENGINEER" REFERS TO THE ENGINEER RESPONSIBLE FOR THE DESIGN AND LAYOUT OF THE STORMTECH CHAMBERS FOR THIS PROJECT. 

5. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE 
WITH CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS. 

6. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS. 

7. ONCE LAYER 'C' IS PLACED, ANY SOIUMATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL 
REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION. 

6'' (1 50 mm) MIN 

30" 
(760 mm) 

(450 mm) MIN" MAX 

L DEPTH OF STONE TO BE DETERMINED 
BY DESIGN ENGINEER 6'' (150 mm) MIN 

12'' (300 mm) TYP 
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z " <( ~ 
SC-740 TECHNICAL SPECIFICATION (9 ~ 

NTS :i: I;: - ~ 
(.) 0: ~ ~ 
~ fa ~ 

1 90.7"(2304mm)ACTUALLENGTH I 
<x: - t "' 0 

1 85.4" (2169 mm) INSTALLED LENGTH I ' c.. 
~ i ..J --I 

<l= BUILD ROW IN THIS DIRECTION u. Cf) 
0: 

:,,:: z ...£. ...£. 8 ·~ S,2 s: ~ I TU' ~ "' g: I I O 

~ (.) I- ~ . 
z N ~ 

<( ; g 
~ Ir START END 0 .... . 

ii:: () . 
~ 

w -w , ~ 

:a ~ ~ 
OVERLAP NEXT CHAMBER HERE 

I 
0. i - - \\ (OVER SMALL CORRUGATION) 1- -. 

ACCEPTS 4" (100 mm) SCH 40 PVC PIPE FOR INSPECTION ~ 
PORT. FOR PIPE SIZES LARGER THAN 4" (100 mm) UP TO z w 

~ ~ 10" (250 mm) USE INSERTA TEE CONNECTION CENTERED id *" ON A CHAMBER CREST CORRUGATION !l, • !9 0: ~ 
~ ~ " . "' . ii 

~ I {(/JA gj ~ 
~ ~· 29.3" n i .. 

(74:c:_ ~ Q im) u 
~ ~ ~~ 

12.2" -l I- I-- 45.9"(1166mm) --J I- 51.0" --l ~ Ii: n (310 mrii} (1295mm) ls~ 
~~ 

Gi ~ -~ 
NOMINAL CHAMBER SPECIFICATIONS a:;= g~ 
SIZE (W X H X INSTALLED LENGTH) 51.0" X 30.0" X 85.4" (1295 mm X 762 mm X 2169 mm) ~ ~ 
CHAMBER STORAGE 45.9 CUBIC FEET (1.30m') E §i MINIMUM INSTALLED STORAGE• 74.9 CUBIC FEET (2.12m' ) ~~H~ WEIGHT 75.0 lbs. (33.6 kg) 

~~~~! 
~; 

i A r 
r A ~ 

~~ 
•ASSUMES 6" (152 mm) STONE ABOVE, BELOW, AND BETWEEN CHAMBERS ~([H ~c , ~w!~E n 

'~ 

,.. §~ 
~ M~ tO •• 
~ ~§ PRE-FAB STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B" ;~ PRE-FAB STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH 'T' 

PRE-CORED END CAPS END WITH "PC" ~ ,,.....,--,, 
PART # STUB A B c 

l: -. ti SC740EPE06T I SC740EPE06TPC 
6'' (150mm) 10.9" (277 mm) 

18.5" (470 mm) -
SC740EPE06B I SC740EPE06BPC - 0.5" (13 mm) 

SC740EPEOBT /SC740EPEOBTPC 
8" (200 mm) 12.Z' (310 mm) 

16.5" (419 mm) - ~ B ~ ~ 
0.6" (15 mm) 

al M elm 
SC740EPEOBB I SC740EPE08BPC - :::; v ·~ 
SC740EPE10T I SC740EPE10TPC 

10" (250 mm) 13.4" (340 mm) 
14.5" (368 mm) - ~5S i~ 

SC740EPE10B I SC740EPE10BPC - 0.7"(18mm) ~o~ ~e 
SC740EPE12T I SC740EPE12TPC 

1Z'(300mm) 14.7" (373 mm) 
12.5" (318 mm) - ~ ~~ g~ 

SC740EPE12B I SC740EPE1 2BPC - 1.2" (30 mm) ~ ~~ ~i 
SC740EPE15T I SC740EPE15TPC 

15" (375mm) 18.4" (467 mm) 
9.0" (229 mm) - i' !I 

SC740EPE15B I SC740EPE15BPC - 1.3"(33 mm) 

SC740EPE1BT I SC740EPE18TPC 
18" (450 mm) 19.7'' (500 mm) 

5.0" (127 mm) - I ~ ~ SC740EPE18B I SC740EPE18BPC - 1.6" (41 mm) 
SC740EPE24B• 24"(600mm) 18.5" (470 mm) - 0.1"(3mm) ' ~ ~ 

ALL STUBS, EXCEPT FOR THE SC740EPE24B ARE PLACED AT BOTTOM OF ENO CAP SUCH THAT THE OUTSIDE DIAMETER OF I n THE STUB IS FLUSH WITH THE BOTTOM OF THE END CAP. FOR ADDITIONAL INFORMATION CONTACT STORMTECH AT I -. 1-888-892-2694. ~ ~g 
• FOR THE SC740EPE24B THE 24" (600 mm) STUB LIES BELOW THE BOTTOM OF THE END CAP APPROXIMATELY 1.75" (44 mm). -~ BACKFILL MATERIAL SHOULD BE REMOVED FROM BELOW THE N-12 STUB SO THAT THE FITTING SITS LEVEL SHEET 

NOTE: ALL DIMENSIONS ARE NOMINAL 6 OF 46 
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1.0 INTRODUCTION 

Wetland Delineation Report 

Proposed Chick-fil-A Site 

Okemos, Ml 

Terracon Project No. N1157157 

July 22, 2015 

( 

· Terracon Consultants, Inc. (Terracon) was retained by Chick-fil-A (client) to perform a wetland 
delineation to determine if potential waters of the U.S. (WUS) are present at the approximately 
1.4-acre site, hereafter referred to as the site. The site is located on the west side of W. Grand 
River Avenue and consists of an open field area covering the majority of the site. The site 
location is depicted on Exhibit 1 in Appendix A. 

The site is an approximate 1.4-acre tract of land consisting of undeveloped open field land. 
The site is generally level and located between W. Grand River Avenue and a Meijer Store 
parking area. 

The purpose of performing this wetland delineation of the site was to characterize the existing 
site conditions, observe the site for suspect waterbodies and wetlands and provide a 
recommendation regarding whether or not suspect waterbodies (if observed) would be 
considered jurisdictional. 

It is important to note that the findings presented in this report represent Terracon's 
professional opinion , based upon field observations made during the site visit and our 
experience with current regulatory guidance under the Clean Water Act. In order to verify the 
delineation boundaries and jurisdictional classifications presented in this report, the Michigan 
Department of Environmental Quality (MDEQ) must review this report and make a jurisdictional 
determination. 

2.0 SCOPE OF SERVICES 

T erracon performed the following scope of work: 

• Reviewed topographical, National Wetland Inventory and aerial photograph resources 
to assist with identifying suspect Waters of the United States (WUS) and wetland 
areas at the subject site. 

Reliable Responsive Convenient lrmova·i:ive 
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• Mobilized to the site to conduct the preliminary site visit. 

• Prepared a map showing approximate locations of suspect waterbodies or wetland 
areas observed during the site visit, if any. 

• Completed a Wetland Delineation Report that included site characterization 
information, a discussion of applicable data, and recommendations for the site. 

3.0 PRELIMINARY DATA GATHERING AND ANALYSIS 

Prior to performing the delineation, several map and aerial photograph resources were 
reviewed to assist with identifying WUS and wetland areas at the site. Each source of data is 
described in detail below. 

3.1 Topographic Site Map 

The United States Department of the Interior Geologic Survey (USGS) 7.5-Minute Topographic 
Map of the subject site was reviewed to identify drainages or WUS within the project area. A 
portion of the East Lansing, Michigan Quadrangle can be seen as Exhibit 1 in Appendix A. 

The USGS map shows no water features within the site boundaries. 

3.2 National Wetland Inventory Map 

The National Wetland Inventory (NWI) Map of the site was reviewed to identify potential 
wetland areas. The map for the site was published by the U.S. Department of the Interior's 
Fish and Wildlife Service and depicts probable wetland areas based on stereoscopic analysis 
of high altitude aerial photographs. The review of the NWI map did not indicate the presence 
of wetlands within the project boundaries. The NWI map data for the site can be seen as 
Exhibit 2 in Appendix A. 

3.3 Soil Survey 

Data from the soil survey of Ingham County, Michigan was reviewed to identify soil types, 
including hydric soils. Data for the soil survey was compiled by the U.S. Department of 
Agriculture Natural Resource Conservation Service (NRCS) in 1979. A soil survey map is 
included as Exhibit 3 in Appendix A. 

The following soil type was identified within the site on the soil survey map: 

• Urban land-Capac-Colwood complex, 0 to 4 percent slopes (UpA): This soil is defined 
as deep, very poorly drained, and black to very dark grayish-brown in color. This map 
unit is classified as hydric. 

Reliable Responsive Convenient lnnova·cive 2 
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• Houghton muck, 0 to 1 percent slopes (Hn) : This soil is defined as very deep, very 
poorly drained, and black to very dark brown in color. This map unit is classified as 
hydric. 

Hydric soils information was gathered from the 'National Hydric Soils List' (USDA Natural 
Resource Conservation Service). 

3.4 Aerial Photographs 

A recent aerial photograph of the site was reviewed to determine land use and evaluate 
vegetative cover. The aerial photograph of the site shows the site to be an undeveloped open 
field with an apparent water detention area in the center of the site. The aerial coverage of 
the site is similar as it appeared at the time of the site reconnaissance. For reference, the 
aerial photograph has been included as Exhibit 4 in Appendix A 

4.0 FIELD TECHNIQUES 

Terracon personnel Scott West and Michael Perkins conducted a reconnaissance of the site 
on July 14, 2015, to characterize the existing site conditions and observe for the presence of 
wetlands and potential jurisdictional waters. Characteristics of jurisdictional waters and wetland 
areas were assessed utilizing the criteria detailed in sections 4.1 and 4.2 of this report. The 
evaluation methods generally followed the routine on-site determination method referenced in 
the 1987 USAGE Manual and 2012 Northcentral and Northeast Regional Supplement. 

4.1 Wetland Observations 

Wetlands generally have three essential characteristics : hydrophytic (wetland) vegetation, 
hydric soils, and wetland hydrology. During the site assessment, Terracon personnel walked 
the site and observed one wetland area. Based on NWI data, aerial imagery and 
topographical data, on-site areas were investigated for potential wetland properties. Additional 
areas were investigated, based on observations made during the site reconnaissance. Data 
regarding the three essential characteristics was gathered within observed suspect wetland 
areas to further delineate boundaries. 

. 

4.1.1. Plant Community Assessment 

Suspect areas were visually observed to determine the species, when possible, and 
absolute percentage of ground cover for four stratum of plant community types. Herbs 
were generally observed within a five-foot radius, shrubs/saplings within a fifteen-foot 
radius, and trees and vines within a thirty-foot radius of the observation location. 
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For each species of vegetation observed, their wetland indicator status was evaluated . 
Indicator status was determined using the NRCS Plants Database. Indicator categories for 
vegetation are presented below: 

* Obligate Wetland (OBL) - occur almost always (estimated probability greater than 99%) 

under natural conditions in wetlands. 

* Facultative Wetland (FACW) - usually occur in wetlands (estimated probability 67% -

99%) but occasionally found in non-wetlands. 

* Facultative (FAC) - equally likely to occur in wetlands or non-wetlands (estimated 

probability 34% - 66%). 

* Facultative Upland (FACU) - usually occur in non-wetlands (estimated probability 67% -

99%) but occasionally found in wetlands. 

* Obligate Upland (UPL) - rarely occur in wetlands, but occur almost always (estimated 

probability greater than 99%) under natural conditions in non-wetlands. 

The percent cover of each stratum was determined and domil")ance was evaluated. 
Dominant species were the most abundant species that accounted for more than 20 
percent of the absolute percent coverage of the stratum. The number of dominant species 
with an indicator status of OBL, FACW, and/or FAC was compared to the total number of 
dominant species across all strata. Typically, when more than 50 percent of the dominant 
species had an indicator status of OBL, FACW, and/or FAC, hydrophytic vegetation was 
present. 

If the percentage of dominant species with an lndicator status of OBL, FACW, and/or FAC 
was less than 50 percent, prevalence index and morphological adaptations may have been 
evaluated to confirm if hydrophytic vegetation was present or absent. 

4.1.2. Hydric Soils Assessment 

After Terracon evaluated wetland vegetation, subsurface soil samples were collected using 
a soil probe. The samples were collected to a depth of approximately 15 inches below 
ground surface and were visually compared to Munsell Soil Color Charts (Munsell, 2009), 
which aided in the evaluation of hydric soil characteristics. The soil samples were further 

examined for hydric soil indicators including, but not limited to, histosol, thick dark surface, 
sandy gleyed matrix, sandy redox, loamy gleyed matrix, redox dark surface, and/or redox 
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depressions. If these or other hydric soil indicators were observed in the subsurface soil 
sample, the observation location was considered to have hydric soil. 

4.1.3 Wetland Hydrology Assessment 

Visual indicators of wetland hydrology were evaluated. Examples of primary wetland 
hydrology indicators include, but are not limited to , surface water, high water table, soil 
saturation, water marks, sediment deposits, drift deposits, iron deposits, inundation visible 
on aerial imagery, sparsely vegetated concave surface, and water-stained leaves. If at 
least one primary or two secondary indicators were observed, the observation location was 
considered to have wetland hydrology. 

4.1.4 Classification of Wetlands 

Upon completion of the review of the three wetland criteria at each area, a wetland 
determination was made. Under normal circumstances, if one or more of the wetland 
criteria were not identified, the area was not considered to be a wetland . If all three 
wetland indicators were identified, the area was classified as wetland. Additional 
observations were made throughout the wetland area to define the wetland/non-wetland 
boundary. Vegetation, soil and hydrology assessment data from at least one location 
within the wetland and one upland location outside of the wetland were recorded on a 
USAGE Wetland Determination Form. The recorded data forms for the subject site can be 
found in Appendix C. 

4.2 WUS Observations 

Terracon also made observations of site features that may be considered a jurisdictional 
waterbody. If a potential jurisdictional waterbody was identified, observations regarding its 
characteristics were recorded. Potential jurisdictional waterbodies were evaluated based on 
the observation of the following characteristics: 

• Flow Characteristics: 
o Perennial: contains water at all times except during extreme drought. 
o Intermittent: carries water a considerable portion of the time, but ceases 

to flow occasionally or seasonally. 
o Ephemeral: carries water only during and immediately after periods of 

rainfall or snowmelt. 

• Ordinary High Water Mark: The limit line on the shore established by the fluctuation of 
the water surface. It is shown by such things as a clear line impressed on the bank, 
shelving, changes in soil character, destruction of terrestrial vegetation , the presence 
of litter and debris or other features influenced by the surrounding area. 

• Bank Shape Descriptions: 
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o Undercut: banks that overhang the stream channel 
o Steep: bank slope of approximately greater than 30 degrees 
o Gradual: bank slope of approximately 30 degrees or less 

• Aquatic Habitat Descriptions: 
o Pool: deeper portion of a stream where water flows slower than in 

neighboring, shallower portions, smooth surface, and finer substrate 
o Riffle: shallow area in a stream where water flows swiftly over gravel and 

rock or other coarse substrate resulting in a rough flow and a turbulent 
surface 

o Run: section of a stream with a low or high velocity and with little or no 
turbulence on the surface of the water. 

5.0 FIELD OBSERVATIONS RESULTS 

On July 14, 2015 Terracon performed field observations and identified one wetland area within 
the project boundaries. The location of this on-site feature is illustrated on Exhibit 5 in 
Appendix A. Ground photographs, included in Appendix B, provide an indication of the 
physical characteristics observed during the site visit. The majority of the site is level and 
covered by grass. Descriptions of the observed areas are listed in the following sections. 

5.1 Wetlands 

• Wetland A (0.24 acres) is located in the central portion of the site and consists of a low­
quality, emergent wetland. This wetland is depressional, seasonally flooded, and 
appears to be hydrologically fed by precipitation and sheet flow. Dominant vegetation 
consisted of cattail (Typha angustifo/ia) and green ash (Fraxinus pennsylvanica). This 
wetland area appears to be isolated, as there is no apparent significant nexus to any 
additional waters. 

5.2 Streams 

Streams were not observed within the site boundaries. 

5.3 Other Waters 

No ponds or lakes were observed within the limits of the site. 
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6.0 SUMMARY AND CONCLUSIONS OF FIELD OBSERVATIONS 

A wetland delineation of an approximately 1.4-acre site located in Okemos, Ingham County, 
Michigan was conducted on July 14, 2015. A review of the site was conducted utilizing readily 
available information including, but not limited to , topographical, aerial and wetland data. In 
addition, a preliminary site visit was performed to characterize the existing site conditions and 
observe the site for suspect waterbodies and wetlands (if any) . · A summary of field 
observations and conclusions concerning jurisdictional status is outlined in the following 
sections. 

6.1 Wetlands 

As discussed in Section 4, Terracon personnel observed one wetland area. Wetland A (0.24 
acres) appears to be a low-quality, seasonally flooded , emergent, depressional wetland formed 
within an abandoned stormwater basin in the center of the site. This wetland appears to be 
hydrologically isolated. 

6.2 Streams 

Streams were not observed within the site boundaries. 

6.3 Other Waters 

No other waters were observed within the limits of the site. 

7.0 RECOMMENDATIONS 

According to our preliminary site visit observations, one wetland was observed on the site. It is 
the opinion of Terracon that the on-site wetland will not be considered jurisdictional by the 
MDEQ, since it is hydrogically isolated and not within 500 feet of a river, stream, lake, county 
drain or pond. 

Based on conversations with the client, it is understood that efforts will be made to avoid 
impacts to the potential WUS within the site. However, it may be determined that unavoidable 
impacts may be necessary in order to accommodate to project needs. If future development of 
the site does impact the wetland area, it is Terracon's opinion that this feature would be 
considered exempt under the jurisdiction of the MDEQ. However, Terracon recommends 
submitting a wetland assessment request to the agency to confirm that they will not require 
permitting for unavoidable impacts. 
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8.0 GENERAL COMMENTS 

The preliminary WUS assessment was performed in accordance with generally accepted 
practices of this profession undertaken in similar studies at the same time and in the same 
geographical area. A preliminary WUS assessment, such as the one performed at this site, is 
of limited scope, is noninvasive, and cannot eliminate the potential that wetlands or 
waterbodies are present at the site beyond what is identified by the limited scope of this 
preliminary assessment. In conducting the limited scope of services described herein , certain 
sources of information and public records were not reviewed . No biological assessment can 
wholly eliminate uncertainty regarding the potential for concerns in connection with a project. 
The limitations of this preliminary assessment should be recognized. 

This report has been prepared in accordance with generally accepted scientific and 
engineering evaluation practices. This report is for the exclusive use of the client for the 
project being discussed. No warranties, either expressed or implied, are intended or made. 
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Consulting Engineers & Scientists 

Photographic Documentation 

Client: Chick-Fil-A Project Number: N1157157 
~~~~~~~~~~~~~~~ ~~~~~~~~~ 

Location: Okemos, Michigan 

Photograph No. 1 

Date: July 14, 2015 

Direction: Northeast 

Description: 
A view of Wetland A and the 
surrounding upland area. 

Photograph No. 2 

Date: July 14, 2015 

Direction: Northwest 

Description: 
A view of the western portion of 
the site. 

Photographer: S. West 
~~~~~~~~~ 
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Consulting Engineers & Scientists 

Photographic Documentation 

Client: Chick-Fil-A Project Number: N1157157 
~~~~~~~~~~~~~~~~ ~~~~~~~~~-

Location: Okemos, Michigan 

Photograph No. 3 

Date: July 14, 2015 

Direction: East 

Description: 
A view of hydrophytic vegetation 
in Wetland A 

Photograph No. 4 

Date: July 14, 2015 

Direction: East 

Description: 
A view of the northern side of 
Wetland A and the upland area 
between the wetland and W 
Grand River Avenue 

Photographer: S. West 
~~~~~~~~~-
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Photographic Documentation 

Client: Chick-Fil-A Project Number: N1157157 
~~~~~~~~~~~~~~~~ ~~~~~~~~~-

Location: Okemos, Michigan 

Photograph No. 5 

Date: July 14, 2015 

Direction: 

Description: 
A view of hydric soils from 
Wetland A. 

Photograph No. 6 

Date: July 14, 2015 

Direction: 

Description: 
A view of wetland hydrology in 
Wetland A. 

Photographer: S. West 
~~~~~~~~~-
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WETLAND DET:R~INATION DATA FORM - Northcentral and Northeast Region / 

Project/Site: uS tj ~ - l City/County: 0 krtM,11>5/ :[ 13 kt.em Sampling Date: i' / ~ / ;.o t .S 
Applicant/Owner: ' . _ ~ },I-A- State: 1\\T... Sampling Point: ~et I 
lnvestlgator(s): --<L"'-"><..O.G.t-'-,f-.J...'-L.l~uc:::...,vt'c._.l.. ______ Section, Township, Range:-----------------

Landform (hillslope, terrace, etc. : Local relief (concave, convex, none):-,----,----- Slope(%): __ _ 

Subregion (LRR or MLRA): l ~ ~ L Lat: ~ i: lf ? • ?. -=+i Long: - 'b '1 ?- S, S :2 S Datum: A/,A f) :'3 3 
Soll Map Unit Name: U ,(&~" {...,,,J --(-51yzu: .. • C.,.(w.,od Cc./Utfty NWI classiflcation: _ __..AI ___ A ______ _ 
Are climatic/ hydrologlc conditions on the site typical forthls time of year? Yes~ No __ (If no, explain in Remarks.) 

Are Vegetation __ , Soil __ , or Hydrology __ significantly disturbed? /ti Are "Normal Circumstances" present? Yes_.!!..._ No __ 

Are Vegetation __ , Soil __ , or Hydrology __ naturally problematic? }) {If needed, explain any answers in Remarks.) 

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

Hydrophytic Vegetation Present? Yes-G No ls the Sampled Area 
~No 

---
Hydrlc Soil Present? Yes~No __ within a Wetland? Yes ---
Wetland Hydrology Present? Yes No If yes, optional Wetland Site ID; 
Remarks: (Explain alternative procedures here or In a separate report.) 

wl+kj A 

HYDROLOGY 
Wetland Hydrology Indicators: Secondaty Indicators (minimum of two regulred) 

Primar;v Indicators (minimum of one is reouired: check all that aoolv) _ Surface Soil Cracks (B6) 

_Y8urface Water (A 1) _ Water-Stained Leaves (89) _ Drainage Patterns (810) 
_ Hi_gh Water Table (A2) _ Aquatic .Fauna {813) _ Moss Trim Lines (816) 
__;iaturatlon (A3) _ Marl Deposits (B15) _ Dry-Season Water Table (C2} 
_ Water Marks (81) _ Hydrogen Sulfide Odor (C1) _ Crayfish Burrows (CB) 
_ Sediment Deposits {B2) _ Oxidized Rhizospheres on Living Roots (C3) _ Saturation Visible on Aerial Imagery (C9) 
_ Drift Deposits (83) _ Presence of Reduced 11on (C4) _ Stunted or Stressed Plants (01) 
_ Algal Mat or Crust (84) _ Recent Iron Reduction in Tilled Soils (C6) _ Geomorphic Position (02} 
_ Iron Deposits (85} _ Thin Muck Surface (C7) _ Shallow Aquitard (03) 
_ Inundation Visible on Aerial Imagery (87) _ other (Explain in Remarks) _ Microtopographic Relief (04) 
_ Sparsely Vegetated Concave Surface (88) _ FAG-Neutral Test (D5) 

Field Observations: 

Yes ~o __ Depth (inche~): Surface Water Present? 1.. -b 
Water Table Present? Yes __ No __ Depth (Inches): 

/ Saturation Present? Yes 7 No __ Depth (inches): ~1,,.f~ .. , Wetland Hydrology Present? Yes No __ -(includes caoillarv fringe\ 
Describe Recorded Data (stream gaug·e, monitoring well, aerial photos, previous inspections), If available: 

·Remarks: 

US Army Corps of Engineers Northcentral and Northeast Region - Version 2.0 



VEGETATION - Use scientific names of plants. Sampling Point: LJ ,f L 
Absolute Dominant Indicator Dominance Test worksheet: 

Tree Stratum (Plot size: ) % Cover Species? Status 
Number of Dominant Species \ 1. That Are OBL, FACW, or FAC: (A) 

2. 
Total Number of Dominant \ 3. Species Across All Strata: (B) 

4. Percent of Dominant Species l (),() 
5. That Are OBL, FACW, or FAG: (A/B) 

6. Prevalence Index worksheet: 
7. Total "&, Cover of: Multlpl~ b~: 

= Total Cover OBL species to x1= io 
Sapling/Shrub Stratum (Plot size: ) 

.AiJlf_Ml}_ 
FACW species 

"' 
~ x2= l 1J. 

1. £,,..,>6Nt1~ ~ tOt!1:dl1lu~A~f.A. b FACspecies x3= 

FACU species x4= 
2. 

UPL species x5= 
3. 

Column Totals: (A) (B) 
4. 

5. Prevalence Index = B/A = 

6. Hydrophytic Vegetation Indicators: 

7. _ 1 • Rapid Test for Hydrophytic Vegetation 

= Total Cover 
~ 2 • Dominance Test is >50% 

Herb Stratum (Plot site: ) 
0 · Prevalence Index is s3.01 

'¥~\iv. ill L\~il$1~ f,t~ ~o y D~L _ 4 • Morphological Adaptations1 (Provide supporting 
1. data in Remarks or on a separate sheet) 

2. _ Problematic Hydrophytlc Vegetatlon1 (Explain) 

3. 1lndicators of hydric soil and wetland hydrology must 
4. be present, unless disturbed or problematic. 

5. Definitions of Vegetation strata: 

6. 
Tree - Woody plants 3 in. (7.6 cm) or more In diameter 

7. at breast height (DBH), regardless of height. 

8. Sapling/shrub - Woody plants Jess than 3 in. DBH 
9. and greater than or equal to 3.28 ft (1 m) tall. 

10. Herb - All herbaceous (non-woody) plants, regardless 

11. I 
of size, and woody plants le'ss than 3.28 ft tall. 

12. Woody vines - All woody vines greater than 3.28 ft in 

= Total Cover 
height. 

Wood~ Vine Stratum (Plot size: ) 

1. 

2. 

3. Hydrophytic 

4. Vegetation 
~No Present? Yes --= Total Cover 

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

US Army Corps of Engineers Northcentral and Northeast Region - Version 2.0 



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

Depth Matrix Radox Features 
(Inches} Color (moist} ~ Color (moist} ~ J!irul. Loc2 Texture Remarks 

o ~ "! G,!ty I 
- I~ Ci le¥ I t.,j 

S.Al _1:._Q_ G r~l t 1)/ -20- _ _ 1aAdy 
1· !v' M-O~O lo~~ ~ IS _l_Q_ ~ _A_ 

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

--- ---------
--- ---------
--- ---------
--- ---------
--- ---------
--- ---------
--- --- ---~ 

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

1Tvoe: C=Concentratlon, D=Depletlon, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Linina, M=Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydrlc Solls3

: 

_ Histosol (A1) _ Polyvalue Below Surface (88) (LRR R, _ ·2 cm Muck(A10)(LRR K, L, MLRA 1498) 
_ Histlc Eplpedon (A2) MLRA 1498) _ Coast Prairie Redox (A 16) (LRR K, L, R) 
_ Black Hlstlc (A3) _ Thin Dark Surface (89) (LRR R, MLRA 1498) _ 5 cm Mucky Peat or Peat (83) (LRR K, L, R) 
_ Hydrogen Sulfide (A4} _ Loamy Mucky Mineral (F1) (LRR K, L) _ Dark Surface (87) (LRR K, L) 
_ Stratifled Layers (A5) _vtoamy Gleyed Matrix (F2) _ Polyvalue Below Surface (SB) (LRR K, L) 
_ Depleted Below Dark Surface (A11) _ Depleted Matrix (F3) _ Thin Dark Surface (89) (LRR K, L) 
_ Thick Dark Surface (A12) _ Redox Dark Surface (F6) _ Iron-Manganese Masses (F12} (LRR K, L, R) 
_ Sandy Mucky Mineral (81) _ Depleted Dark Surface (F7) _ Piedmont Floodplain Soils (F19) (MLRA 1498} 
_ Sandy Gleyed Matrix (84) _ Redox Depressions (F8) _ MesicSpodic (TA6) (MLRA 144A, 145, 1498) 
_ Sandy Redox (85) _ Red Parent Material (F21) 
_ Stripped Matrix (86) _ Very Shallow Dark Surface (TF12) 
_ Dark Surface (S7) (LRR R, MLRA 1498) _ Other (Explain in Remarks) 

3lndicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if <Jbserved): 

Type: 
/ Depth (inches): Hydria Soil Present? Yes No -- --

Remarks: 

W<r~J A-
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ProjecUSite: ...._.........,1---.,....,,........----'F~.-'',----'r---....... ---­

AppllcanUOwner: _ _:::::;.ii.i..::,;=..;...i....L.!.-4L-,,-----------------­

lnvestlgator(s): --...;,...;;.--=-=..+-,..--.,1-1..._..--"-"..:....----- Section, Township, Range:-----------------

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none):-------- Slope (%): __ _ 

Subregion (LRR or MLRA: L ,~ lf '3. ;i 'o 3 Long: -Y, C( :J.Sj r; ~ { Datum: A/AO ft~ 
Soll Map Unit Name: ·( . w" e · tL ·• G, .J ,,,,'"' I(!,><:' NWI classification:---------

Are climatic I hydrologlc conditions on the site typical for this time of year? Yes~ No __ (lf no, explain Jn Remarks.) 

Are Vegetation __ , Soil __ , or Hydrology_ significantly disturbed? /I) Are "Normal Circumstances" present? Yes~ No __ 

Are Vegetation __ , Soil __ , or Hydrology __ naturally problematic? ii/ (If needed, explain any answers In Remarks.) 

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

Hydrophytic Vegetation Present? Yes~o ;t:" Is the Sampled Area ~~·· 
Hydrlc Soil Present? Yes __ No v . within a Wetland? Yes --- No 

Wetland Hydrology Present? Yes No~ If yes, optional Wetland Site [D: 
Remarks: (Explain alternative procedures here or in a separate report.) 

'v/f\M) ·h v0fJ*J A 

HYDROLOGY 
Wetland Hydrology Indicators: Seconda!}! Indicators (minimum of two reguired} 

PrimaJY lndlcators (minimum of one is reguired; check all that aiml~) _ Surface Soil Cracks (86) 

_ Surface Water(A1) _ Water-Stained Leaves (89) _ Drainage Patterns (810) 

_ High Water Table (A2) _ Aquatic Fauna (813) ~ Moss Trim Lines (816) 
_ Saturation (A3) _ Marl Deposits (815) _ Dry-Season Water Table (C2) 
_ Water Marks (81) _ Hydrogen Sulfide Odor(C1) _ Crayfish Burrows (CS) 

_ Sediment Deposits (82) _ Oxidized Rhlzospheres on Living Roots (C3) _ Saturation Visible on Aerial Imagery (C9) 
_ Drift Deposits (83) _ Presence of Reduced Iron (C4) _ Stunted or Stressed Plants (01) 
_ Algal Mat or Crust (84) _ Recent Iron Reduction in Tilled Soils (C6) _ Geomorphlc Position (02) 
_ Iron Deposits (85) _ Thin Muck Surface (C7) _ Shallow Aquitard (03) 

_ Inundation Visible on Aerial Imagery (87) _ Other (Explain in Remarks) _ Microtopographic Relief (04) 

_ Sparsely Vegetated Concave Surface (BB) _ FAC-Neutral Test (05) 

Field Observations: 

Yes __ No ~epth (inches): Surface Water Present? 

Water Table Present? Yes __ No v Depth (inches): 

Saturation Present? Yes __ No ./ Depth (Inches): Wetland Hydrology Present? Yes No 
1-,,.,, •. 

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

Remarks: 
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VEGETATION - Use scientific names of plants. Sampling Point: u I ',!) 
" Absolute Dominant Indicator Dominance Test worksheet: Tree Stratum (Plot size: ) % Cover Species? Status 

1. 
Number of Dominant Species 

1 That Are DBL, FACW, or FAC: (A) 

2. 
Total Number of Dominant ( 

3. Species Across All Strata: (8) 

4. Percent of Dominant Species 
(c,o 

5. That Are OBL, FACW, or FAC: (AJB) 

6. Prevalence Index worksheet: 
7. Total% Cover of: MultiQI~ b~: 

= Total Cover DBL species x 1 = 

SaQllng/Shrub Stratum (Plot size: ) FACW species x2= 

1. FACspecles IO D x3= .,.,,o 

2. 
FACU species x4= 

UPL species x5= 
3. 

Column Totals: (A) (B) 
4. '') 

Prevalence Index = B/A = 5. 

6. Hydrophytlc Vegetation Indicators: 

7. _ t?.Rapid Test for Hydrophytlc Vegetation 

= Total Cover 
_ 2 - Dominance Test is >50% 

_!;3- Prevalence Index is :.3.01 

Herb Sbratum (Pli size: ) 

FA-l _ 4- Morphological Adaptatlons1 (Provide supporting 
1. Fo(Jt. ~/,;,; b\j,) fr;() v data In Remarks or on a separate sheet) 

2. _ Problematic Hydrophytic Vegetatlon1 (Explain) 

3. 1 Indicators of hydric soil and wetland hydrology must 
4. be present, unless disturbed or problematic. 

5. Definitions of Vegetation Strata: 
6. 

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

8. Sapling/shrub - Woody plants less than 3 in. DBH 
9. and greater than or equal to 3.28 ft (1 m) tall. 

10. Herb - All herbaceous {non-woody) plants, regardless 

11. of size, and woody plants less than 3.28 ft tall. 

12. Woody vines - All woody vines greater than 3.28 ft in 

::: Total Cover 
height. 

Woodl Vine Stratum (Plot size: ) 

1. 

2. ' 

3. Hydrophytic /,,.. ..... 

4. Vegetation 
Yes VNo* Present? 

= Total Cover 

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

5~J & fue '"'~ .S 
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SOIL Sampling Point· u/) { 
l 

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

Depth Matrix Redox Features 
(Inches) Color (moist} % Color (moist} ~~ Loe~ Texture Remarks --()- £ IO ~t~ "I L3 ...f!!_Q_ ---- 70Mt , .... ) 

t -- rq 10 rt tli -- J!HJ_ -------
-- -------
-- -------
-- -------

-- --·-----
-- -------
-- ----

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

1Type: C=Concentratlon, D=Deoletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Linln~. M=Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydric Solls3

: 

_ Hlstosol (A 1) _ Polyvalue Below Surface (88) (LRR R, _ 2 cm Muck (A10) (LRR K, L, MLRA 1498) 
_ Hlstlc Eplpedon (A2) MLRA 149B) _ Coast Prairie Redox (A 16)(LRR K, L, R) 
_ Black Histlc (A3) _ Thin Dark Surface (89) (LRR R, MLRA 1498) _ 5 cm Mucky Peat or Peat (83) (LRR K, L, R) 
_ Hydrogen Sulfide {A4) _ Loamy Mucky Mineral (F1) (LRR K, L) _ Dark Surface {87) (LRR K, L) 
_ Stratified Layers (A5) _ Loamy Gleyed Matrix {F2) _ Polyvalue Below Surface (88) (LRR K, L) 
_ Depleted Below Dark Surface (A 11) _ Depleted Matrix (F3) _ Thin Dark Surface (89) {LRR K, L) 
_ Thick Dark Surface (A12) _ Redox Dark Surface (F6) _ Iron-Manganese Masses (F12) (LRR K, L, R) 
_ Sandy Mucky Mineral (S1) _ Depleted Dark Surface (F7) _ Piedmont Floodplain Soils (F19) (MLRA 1498) 
_ Sandy Gleyed Matrix ($4) _ Redox Depressions (F8) _ Mesic Spodic (TA6) (MLRA 144A, 145, 1496) 
_ Sandy Redox (S5) _ Red Parent Material (F21) 
_ Stripped Matrix (86) _ Very Shallow Dark Surface (TF12) 
_ Dark Surface (S7) (LRR R, MLRA,.1498) _ Other (Explain In Remarks) 

3 lndlcators of hydrophytlc vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: 

Depth (Inches): Hydric Soil Present? Yes -- No ~ 

Remarks: 

u1u }o \f'lfoJ {wv} A 

- tAo k'I ,),.. t(j,</ 

.... \,\ CJ \,, '1 d ,.: e,. , .. ~ r ., 

·~ rkJ// 5oJJbJ Cf tJ"' , ...... .,5 ( lj d c. .M. L1. ·"lij~ ife') . 
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Special Use Permit Application Attachment 
Site Plan Requirements Per Section 86-124(c)(4) 

A site plan, drawn to a legible scale, containing the following information where applicable: 

a. Boundaries of the subject property. 

b. Total area of the subject property. 

c. Location of all existing and proposed structures. 

d. Approximate location and distance of all structures within 100 feet of the subject property. 

e. Uses of existing and proposed buildings, on the subject site. 

f. Proposed means of vehicular and pedestrian ingress and egress to the subject property. 

g. Public and private roads and streets, rights-of-way, and easements, indicating names and widths, which 
abut or cross the site. 

h. Existing and proposed parking spaces, and vehicular and pedestrian circulation patterns. 

i. The buildable area of the subject property indicating all required setbacks, yards and open space. 

j. Zoning classification of the subject and adjacent properties. 

k. Existing and proposed fencing, screening, landscaping, and buffers. 

I. Location and sizes of existing utilities including power lines and towers, both above and below the ground. 

m. Amount and location of all impervious surfaces. 

n. The verified boundaries of all natural water features and required setback lines. 
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William F. Savage 

Savage Traffic Engineering, Inc. 

Summer Address 

6401 Timber Ridge Trail 
East Lansing, Ml 48823 e-mail: MSUSavage@aol.com 
Phone & Fax: 517-339-3933 

Decernber14,2015 

Harmony Gmazel, Associate Planner 
Charter Township of Meridian 
5151 March Road 
Okemos, Ml 48864 

RE: Chick-Fil-a (Grand River @ Okemos 

Hi Harmony: 

Winter Address 

6611 Stone River Road, .fl:206 

Bradenton, Fl 34203 
Phone & Fax: 941-755-4681 

I have reviewed Traffic Impact Study submitted by Palmer Engineering 
Company .. The study showed a couple of instances of level-of-service F, but can 

occur at many urban intersections. 

The only comment that I have is that the eastern entrance is in need a better 
island (to prohibit left turns). This should according to current MOOT standards. 

Sincerely, 

WFScwag,e, 

William F. Savage 



October 2, 2015 
Project No. G150126W08 

Mr. Rick Brown, AICP, CBSP 
Charter Township of Meridian 
5151 Marsh Road 
Okemos, Ml 48864 

Re: Wetland Verification 
Proposed Chick-fil-A 
2055 West Grand River Avenue, Okemos, Ml 48864 

Dear Mr. Brown: 

At the request of the Charter Township of Meridian {Township), FTCH reviewed Terracon's July 22, 2015, 
Wetland Delineation Report, Proposed Chick-fit-A, West Grand River Avenue, Okemos, Ml (Report), and inspected 
the flagged wetland boundary on September 28, 2015, at the referenced site. The site consists of a 1.4-acre tract 
of undeveloped land. Most of the site contains mowed turf. Cattail marsh is present in a depression in the 
center of the site. 

Based upon data presented in the Report, the wetland investigation appears to have been conducted in 
accordance with the 1987 Corps of Engineers Wetlands Delineation Manual and 2012 Regional Supplement to 
the Corps of Engineers Wetland Delineation Manual: Northcentra/ and Northeast Region {Version 2). Wetland 
Data Forms were completed for sample points in the cattail marsh and the adjacent turf area. Data obtained 
from these locations confirmed the presence of wetland in the marsh and upland in the turf area. Wetland flags 
were placed at the outer perimeter of the area dominated by narrow-leaf cattail, an invasive wetland species. 
FTCH concurs that these flags accurately represent the wetland boundary. 

The Report stated the delineated wetland is 0.24 acre in size and consists of low quality, emergent wetland. The 
Report noted the wetland area appears to be isolated, without a significant nexus to any additional waters. FTCH 
concurs that the wetland is not contiguous with a water body. Due to the wetland's low quality, it is not likely 
the Michigan Department of Environmental Quality would determine the protection of this wetland is essential 
to the preservation of the natural resources of the state from pollution, impairment or destruction. For these 
reasons, the delineated wetland does not meet the definition of "protected wetland" under Section 105-3(1) of 
the Township's Wetland Protection Ordinance. Therefore, a Wetland Use Permit is not required from the 
Township for future impacts to the wetland. 

We appreciate the opportunity to assist in the review of this file. If you have any questions or require additional 
information, please contact me at 616.464.3738 or ehtripp@ftch.com. 

Sincerely, 

FISHBECK, THOMPSON, CARR & HUBER, INC. 

Elise Hansen Tripp, PWS 

pmb 
By email 

5913 Ex,:oitive Driv,s, 51111.e JOO j 
l<1ming, Michit1)rn.1l3911 

517.882,0:."llU 
www.ftch.com 

Fishbeck, Thompson, Corr & Hvber, rnc. 
(,,n~airw1ers I schmts!s l architects I conslruc!or5e 



Special Use Perm it #15181 
(Chick-fil-A, Inc.) 

December 21, 2015 

APPLICANT: Jason Hill 
Chick-fil-A, Inc. 
5200 Buffington Rd 
Atlanta, GA 30349 

STATUS OF APPLICANT: Option to Purchase the Property 

REQUEST: SUP to construct a retail building within a 100-year 
floodplain 

CURRENT ZONING: C-3 (Commercial) 

LOCATION: South of Grand River Avenue, between 2041 and 2085Grand 
River Avenue, Okemos 

AREA OF SUBJECT SITE: Approximately 1.32 acres 

EXISTING LAND USE: Undeveloped 

EXISTING LAND USES 
IN AREA: N: McDonalds/Taco Bell 

S: Meijer 
E: Heat N' Sweep 
W: Leo's Lodge 

CURRENT ZONING IN AREA: N: C-2 (Commercial) 
S: C-3 (Commercial) 
E: C-2 (Commercial) 
W: C-2 (commercial) 

FUTURE LAND USE 
DESIGNATION: Commercial Core Area 

FUTURE LAND USE MAP: N: Commercial Core 
S: Commercial Core 
E: Commercial Core 
W: Commercial Core 



TO: 

FROM: 

DATE: 

RE: 

CHARTER TOWNSHIP OF MERIDIAN 

MEMORANDUM 

Planning Commission 

lki~'-z c::;4Jj 
Harmony;Gmazel 
Associ7ie Planner 

December 15, 2015 

Special Use Permit #15181 (Chick-fil-A, Inc.), construct a fast-food restaurant 
within a 100-year floodplain 

Chick-fil-A, Inc. the applicant, has requested a special use permit to work within the 100-year 
floodplain to construct a 4, 730 square foot restaurant building with a drive-thru facility along the 
south side of Grand River Avenue located between 2041 and 2085 Grand River Avenue, 
Okemos. The site is undeveloped. This request to work within a floodplain is running 
concurrently with SUP #15171 for a restaurant with a drive-thru facility. The approximate 1.32 
acre site is zoned C-3 (Commercial). 

Master Plan 
The 2005 Master Plan designates the subject site and its surroundings in the Commercial Core 
Area category. 

FUTURE LAND USE MAP 

11-!-+-+-+++-+-+-+-+-+-+-+-+-+-+-+-+--+-+-1--+-+---+-+--+-< Legend 

-----.«d:::::if----ttlH-IH-t-t-t-t-t-t-t-t-t-t-ttt-t--t-t---t-1 LJ RESIDENTIAL 1.25-3.5 DU/A 

....,_!.c:±-t-t-t-t-+-++-++-+++t++-t-+-H m:mJ COMMERCIAL 
---..._,'=1:-t-+-t-+-t-+-+-H-t-+-t-+-H EEE COMMERCIAL COREARE'A 

......,_~+-f---iH-J~ OFFICE 

LOCATION 



SUP #15181 (Chick-Fil-A,lnc.) 
Planning Commission (12/21/15) 
Page2 

Zoning 
Sites zoned C-3 Commercial require a minimum 100 feet of lot width and 4,000 square feet of 
lot area. The subject site's lot width along the Grand River Avenue frontage is approximately 
354 feet. Lot area is approximately 57, 715 sq. ft, or 1. 32 acres. 

ZONING MAP 

LOCATION 

PO 

C-3 

Physical Features 
Currently the site is vacant with a wetland centrally located on the site. The site gently slopes to 
the northwest corner west from a high of approximately 844 feet above mean sea level to a low 
of approximately 839 feet above mean sea level. The floodplain elevation is 842.1 feet above 
mean sea level as depicted in the map above. 

Vegetation consists of lawn areas, deciduous trees along Grand River Avenue, and 0.24 acre 
wetland centrally located on the site. 



SUP #15181 (Chick-Fil-A,lnc.) 
Planning Commission (12/21/15) 
Page 3 

FLOODPLAIN MAP 

~ 100-yearFiood ain 

N 

Floodplain 

U) 

01--------' E 
1A 
0 

OJ] 

LOCATION 

The northwest corner of the site is located in a 100-year Floodplain. The applicant proposes to 
fill in 73 cubic yards within the floodplain, and to provide a compensating cut of 129 cubic yards. 
The cut/fill ratio is 1. 77 to 1. The minimum required by ordinance is a 1: 1 cut/fill ratio. The 100-
year floodplain is present on the site, indicated by the shading in the map above at an elevation 
of 842. 1 feet above sea level. 

Public Utiliti_es and Storm Water Management 

Public water and sanitary sewer services are available to serve the site. A stormwater detention 
basin in the northwest corner of the site will be created to address runoff. The Township's 
Engineering Department has reviewed the proposal and notes that a review and permits will be 
required by Michigan Department of Environmental Quality, the Michigan Department of 
Transportation, the Township, and possibly the Ingham County Drain Commissioner's office· 
during the installation of the system and for work within the floodplain. 



SUP #15181 (Chick-Fil-A,lnc.) 
Planning Commission (12/21/15) 
Page4 

Staff Analysis 

This staff analysis refers to Sheet 1 of 1: "Supplemental Site Plan" dated December 11, 2015. 
The site plan depicts details of the proposed work within the floodplain. Township regulations 
require a special use permit to excavate within the 100-year floodplain. The standards for 
review of the project are contained in Section 86-126 and Section 86-436 of the Code of 
Ordinances. Specific guidance for review of applications for work in the floodway fringe can be 
found in Section 86-436(1). Issues to consider include whether the use will be adverse to the 
purpose of the zoning district or damaging to the public health, safety, or welfare, or impose a 
financial burden upon the community. 

Information provided by the applicant does not indicate the actual floodplain elevation on the 
site nor has the location for extracted soils been identified. The Township Chief Engineer, a 
certified floodplain manager, has reviewed the project and recommends that the proposed work 
within the floodplain area may require permits from the Township, MDEQ and possibly FEMA. 

Planning Commission Options 
The Planning Commission may approve, approve with conditions or deny the special use 
permit. A resolution to approve the work within the floodplain is provided. 

Attachments 
1. Application and Submittals 
2. Memorandum from Township Engineer, Dated December 18, 2015 
3. Site Plans, dated November 23, December 11 & 17, 2015 

G:\Commun Ping & Dev\Plng\Special Use Permits (SUP)\2015\SUP 15181 (ChickFilA_Floodplain)\Staff Report\SUP 15181.pc1 



DATE: 

TO: 

FROM: 

RE: 

CHARTER TOWNSHIP OF MERIDIAN 

MEMORANDUM 

December 18, 2015 

Harmony Gmazel 
Associate Planner 

Younes Ishraidi, PE 
Chief Engineer 

\ 

Chick-fil-A- 2055 Grand River Avenue 

In response to your request for comments regarding the subject site plans, we offer the 
following comments: 

Sanitary System: 
• The proposed 8" sanitary main in Grand River Avenue shall be PVC (SDR-26), 

not SDR-35. 
• A profile view of the 8" main must be shown on sheet PS-10. 
• Cleanouts are required for the proposed laterals at all bends and on straight runs 

exceeding 90 feet. 
• Review and approval of plumbing plans is required from this office, to ensure 

compliance with Township's requirements of the proposed grease interceptor's 
fixture connections. A maintenance agreement for the grease interceptor will be 
required. 

• A sanitary permit from MDEQ may be required for the proposed sanitary main. 

Water System: 
• A p01iion of the proposed water main is within private prope1iy; a third paiiy 

easement to Meridian Township will be required for this portion of the water 
main. The third paiiy easement must be secured before construction of the main, 
and site development can start. 

• A profile view of the proposed water main is required. 
• The water main, extending to 1 O' behind the hydrant, shall be in an easement. 
• The water main and service lines shall be revised to meet Township requirements 

for point of separation. Refer to Township 's standard water detail sheet. 
• A water permit from MDEQ will be required. 



• The fire protection system installation and maintenance shall be in accordance 
with Meridian Township policy. Fire protection plans require approval by this 
office and the fire department. A maintenance agreement for the backflow 
prevention devices will be required. 

• What is the proposed domestic and irrigation meter' sizes? Fixture flow 
calculations are required to justify meter sizes for all water meters larger than 1 ". 

Storm system and drainage: 
• Storm water calculations have been received but not yet approved, pending 

comments from ICDC, and MDOT. 

Soil Erosion & Sedimentation Control: 
• A soil erosion/ sedimentation control (SESC) plan and permit will be required. 

Pathway and sidewalks: 
• Sections of the 7' pathway along Grand River A venue may need to be replaced, 

pending field inspection. 
• Ramps within the development must be ADA compliant. 

General: 
• There is proposed work within the a,floodplain area on the subject site; permits 

from the Township, MDEQ & possibly FEMA will be required. 
• Meridian Township's current standard detail sheets, and standard notes for 

construction, water, sanitary and pathway/sidewalk shall be included with all 
future plan submittals. The applicant's engineer may contact our office for digital 
files of these sheets and notes. 

• A permit will be required from MDOT for all proposed work within Grand River 
Avenue R.O.W. 

Fees: 
The following fees and/or deposits will be required: 

Engineering Review Fee: to be determined* 
Inspection Escrow Deposit: to be Determined* 
SESC Permit: to be determined 
* Exact amount will be determined when itemized cost estimates of all 
proposed sanitary, water, pathway work are provided. 



Special Use Permit #15-70141 
(Chick-fil-A, Inc.) 

December 21, 2015 

APPLICANT: 

STATUS OF APPLICANT: 

REQUEST: 

CURRENT ZONING: 

LOCATION: 

AREA OF SUBJECT SITE: 

EXISTING LAND USE: 

EXISTING LAND USES 
IN AREA: 

CURRENT ZONING IN AREA: 

FUTURE LAND USE 
DESIGNATION: 

FUTURE LAND USE MAP: 

Jason Hill 
Chick-fil-A, Inc. 
5200 Buffington Rd 
Atlanta, GA 30349 

Option to Purchase 

Major Amendment to Special Use Permit (SUP) #70141 to 
reduce the existing lot size through a lot split. 

C-3 (Commercial) 

2055 W. Grand River Avenue, Okemos 

35.73 acres 

Commercial (Meijer) 

N: Commercial 
S: Office and Commercial 
E: Residential and Commercial 
W: Office and Commercial 

N: C-2 (Commercial) 
S: RC (Multiple Family); C-2 (Commercial); PO (Office) 
E: C-2 (Commercial); RX (Duplex) 
W: C-2 (commercial); PO (Office) 

Commercial Core Area 

N: Commercial Core 
S: Commercial Core 
E: Commercial Core 
W: Office 



TO: 

FROM: 

DATE: 

RE: 

CHARTER TOWNSHIP OF MERIDIAN 

. Harmony Gfllazel 
Associate Planner 

I 
December 15, 2015 

MEMORANDUM 

Special Use Permit #15-70141 (Meijer.), a major amendment to reduce the 
existing lot size by 1.32 acres. 

On behalf of Meijer, Chick-fil-A, Inc. has requested a major amendment to the special use 
permit (SUP #70141) for the reduction of the existing Meijer site by 1.32 acres. Chick-fil-A 
intends to purchase the site in order to accommodate a fast-food restaurant an'd drive-thru. The 
proposed 1.32 acre site is located on the south side of Grand River Avenue, between 2041 and 
2083 Grnnd River Ave. The original lot in question is a 35.73 acre site located at 2055 W. 
Grand River Avenue in Okemos. 

With the request to split this parcel, a major amendment to the original 1970 SUP is required 
(Section 86-404(e)(14). The Planning Commission will decide the amendment for the lot split. 

Master Plan 
The 2005 Master Plan designates the subject site in the Commercial Core Area category. 
Surrounding areas include commercial, office, institutional and reside.ntial. The red area 
depicted below shows the 1.32 acres being purchased by·Chick-fil-A, Inc. The remaining Me.Uer 
site is the 34.41 acres depicted within the dashed line. 

FUTURE LAND USE MAP 

~--l::-IH-f-H-Hl-t-H-HHH-H-++rr=r=lt-+11--HLegend 

---<..-.1..:J::++~d:--t-+-f-Hf-+-l-JHHJ-H [::::J RESIIJENTIAL 1.25·3.5 00/A 

---,.~-!H---HI-Hf-H m COMMERCIAL 

--...!.dHl-'td7"1 D:] COMMERCIALCOREAREA 

l!momcE 



SUP #15-:70141 (Meijer) 
Planning Commission (12/21/15) 
Page2 

Zoning 
Sites zoned C-3 Commercial require a minimum 100 feet of lot width and 10,000 square feet of 
lot area. The subject site's lot width and lot area exceed the minimum requirements due to its 
size of over 35 acres. The proposed lot also meets lot width requirements on Grand River 
Avenue and Okemos Road, and area requirements for C-3. 

ZONING MAP 

LOCATION 

C-3 

Physical Features 
Currently the 1.32 acre site is undeveloped, while the remaining 34.41 acre Meijer site consists 
of the Meijer retail store and outside parking. 



SUP #15-70141 (Meijer) 
Planning Commission (12/21/15) 
Page 3 

Public Utilities 

The Meijer site is served by public water, public sewer, Consumers Energy and other local and 
regional utility providers. 

Storm Water Management 

Storm drainage patterns and storm water management shall remain as existing. No change in 
storm water quantity is proposed. Impervious areas will increase as a result of the proposed lot 
split. According to an approved Meijer site plan dated December 20, 2011, impervious surface 
was 72.3% of the site. In 2014, a land division removed 2.65 acres from the Meijer site. 
Together with the removal of 1.32 acres of open space from the site with this proposed 
amendment, the pervious surface rate for the amended Meijer site is approximately 25%. 

Staff Analysis 

The applicant has requested a major amendment to special use permit to reduce their lot size 
to accommodate the selling of 1.32 acres on Grand River Avenue. The new and existing sites 
are zoned C-3 (Commercial) and are planned as a commercial core area. The existing site and 
proposed site both meet zoning requirements for lot area and width. The stormwater patterns 
for the existing site and amended site will remain the same. Due to the reduction of 1.32 acres 
of open space on the Meijer site to accommodate the lot split, and the lot split that occurred in 
2014 that removed 2.65 acres, the overall Meijer impervious ratio is increased from just over 
72% to nearly 75% imperviousness on the site. 

Planning Commission Options 
The Planning Commission may approve, approve with conditions or deny the major amendment I 

to the special use permit. A resolution to approve the major amendment is provided. 

Attachments 
1. Application and Submittals 
2. Special Use Permit criteria (Section 86-126) 
3. Site Plans, dated November 23, 2015 & December 20, 2011 

G:\Commun Ping & Dev\Plng\Special Use Permits (SUP)\2015\SUP 15-70141 (Meijer_Major Amendment)\Staff Report\SUP 15-
70141.pc1 



- CHARTER TOWNSHIP OF MERIDIAN 
DEPARTMENT OF COMMUNITY PLANNING AND DEVELOPMENT 

5151 MARSH ROAD, OKEMOS, Ml 48864 
PLANNING DIVISION PHONE: (517) 853~4560, FAX: (517) 853~4095 

SPECIAL USE PERMIT APPLICATION 

_ Before submitting thi~ aru;,li_cation for.review, .an applicant may meet with the Director of Community 
Planning and Development to discuss the requirements for a special use permit and/or submit a 
conceptual plan for review to have preliminary technical deficiencies addressed prior to submittal of 
the application. If the property or land use is located in the following zoning districts RD, RC, RCC, 
RN then the applicant must meet with the Planning Director to discuss technical difficulties before 
filing a formal application. 

Part I 
A. Applicant GBC Design, Inc., Gary R. Rouse 

Address of Applicant !' 0 ~ 
565 White Pond Drive, Akron, OH 44320 /' 7--}· grouse@gbcdesign.com 

Telephone-Work 330-836-0228 / Home 330-256-4876 Fax 330-836-5782 Email ___ _ 
Interest in property (circle one): Owner Tenant Option Other 
(Please attach a list of all persons with an ownership interest in the property.) 

2055 W. Grand River Avenue, Okemos, Ml 48864 
B. Site address / location I parcel number _P_art_of-'3'-'3_-0_2_-0_2_-2_1_-2....;7_6_-0_1_0 ____________ _ 

Legal description (please attach if necessary) 
See attached Meijer Deed 

C. 

Current zoning C-3 --~---------------------------
Use for which perm it is requested I project name --=S=al=e-=o..,_f ..,_,1.=32=..:...:A=cr-=e-=-s =of'""'v=a=ca=n..:.:.t..:.:la=n=d...:.:to._C=h=ic=k.:....:-fi.:.:..11-..,_A:.:... __ _ 
Corresponding ordinance number _______________________ _ 

Developer (if different than applicant) ~M=e=-r=e~r -------------------­
Address 2530 3 Mile Road NW. Grand Rapids. Ml 49544 
Telephone - Work 616-791-3909 Home ________ Fax ________ _ 

D. Architect, Engineer Planner or Surveyor responsible for c;lesign of project if different from applicant: 
Name GBC Design, Inc. 
Address 565 White Pond Drive· Akron OH 44320 
Telephone-Work 330-836-0228 Home Fax 330-836-5782 

E. Acreage of all parcels in the project: Gross 35. 73 Net 34.41 

F. Explain the project and development phases: Meijer intends to sell Chick-fil-A a 1.32 Acre parcel of vacant land for 
their development. 

G. Total number of: 

H. 

Existing: structures_1_ bedrooms __ offices __ parking spaces 1045 carports _ 
garages __ Proposed: structures_1 _ bedrooms __ offices __ parking spaces 1045 carports 
_garages __ 

Square footage: 
Usable Floor area: 

existing buildings256,544Jroposed buildings_o_ 
existing buildings256,544Jroposed buildings_o_ 

I. If employees will work on the site, state the number of full time and part time employees working per 
shift and hours of operation: 

J. Existing Recreation: Type _......,N'""/-'--'A'---------------· Acreage NIA 
Proposed Recreation: Type N/A Acreage N/A 

Page 1 



K. 

Existing Open Space: Type ---"L=a=n=ds=c=a=p=e/-=--P=la=n=tin=g._ _______ Acreage 9.93 
Proposed Open Space: Type Landscape/ Planting Acreage 8.60 

If Multiple Housing: N/A 
Total acres of property _____ _ 
Acres in floodplain _______ _ 
Acres in wetland (not in floodplain) __ 
Total dwelling units _______ _ 

Percent of total 
Percent of total 

Dwelling unit mix: Number of single family detached: 
Number of duplexes: 
Number of townhouses: 
Number of garden style apartments: 
Number of other dwellings: 

for Rent 
for Rent 
for Rent 
for Rent 
for Rent 

Condo 
Condo 
Condo 
Condo 
Condo 

L. The following support materials must be submitted with the application: 

1. Nonrefundable Fee. 

2. Legal Description of the property. 

3. Evidence of fee or other ownership of the property. 

4. Site Plan containing the information listed in the attachment to this application. 

5. Architectural sketches showing all sides and elevations of the proposed buildings or structures, 
including the project entrance, as they will appear upon completion. The sketches should be 
accompanied by material samples or a display board of the proposed exterior materials and 
colors. 

6. A Traffic Study, prepared by a qualified traffic engineer, based on the most current edition of 
Evaluating Traffic Impact Studies: A Recommended Practice for Michigan Communities, 
published by the State Department of Transportation. 

a. A traffic assessment will be required for the following: 
1) New special uses which could, or expansion or change of an existing special use 

where increase in intensity would, generate between 50 to 99 directional trips 
during a peak hour of traffic. 

2) All other special uses requiring a traffic assessment as specified in the Township 
Code of Ordinances, Chapter 86, Article IV, Division 2. 

b. A traffic impact study will be required for the following: 
1) New special uses which would, or expansion or change of an existing special use 

where increase in intensity would, generate over 100 directional trips or more 
during a peak hour of traffic, or over 750 trips on an average day. 

2) All other special uses requiring a traffic assessment as specified in the Township 
Code of Ordinances, Chapter 86, Article IV, Division 2. 

7. Natural features assessment which includes a written description of the anticipated impacts on 
the natural features at each phase and at project completion that contains the following: 

a. An inventory of natural features proposed to be retained, removed, or modified. Natural 
features shall include, but are not limited to, wetlands, significant stands of trees or 
individual trees greater than 12 inches dbh, floodways, floodplains, waterbodies, identified 
groundwater vulnerable areas, slopes greater than 20 percent, ravines, and vegetative 
cover types with potential to sustain significant or endangered wildlife. 

b. Description of the impacts on natural features. 

c. Description of any proposed efforts to mitigate any negative impacts. 

The natural features assessment may be waived by the Director of Community Planning and 
Development in certain circumstances. 
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M. Any other information specified by the Director of. Community Planning and Development which is 
deemed necessary to evaluate the application. 

N. In addition to the above requirements, f>r zoning districts, RD, RC, RCC, RN, and CV and Group 
Housing Residential Developments the following is required: 

1. Existing and proposed contours of the property at two foot intervals based on Uiited States 
Geological Survey (USGS) data. 

2. Preliminary engineering reports in accordance with the adopted Township water and sewer 
standards, together with a letter of review from the Township Engineer. 

3. Ten copies of a report on the intent and scope of the project including, but not limited to: Number, 
size, volume, and dimensions of buildings; number and size of living units; basis of calculations 
of floor area and density and required parking; number, size, and type of parking spaces; 
architectural sketches of proposed buildings. 

4. Seven copies of the project plans which the Township shall submit to local agencies for review 
and comments. 

0. In addition to the above requirements, a ~ecial use application in zoning district RP requires the 
following material as part of the site plan: 

1. A description of the operations proposed in sufficient detail to indicate the effects of those 
operations in producing traffic congestion, noise, glare, air pollution, water pollution, fire hazards 
or safety hazards or the emission of any potentially harmful or obnoxious matter or radiation. 

2. Engineering and architectural plans for the treatment and disposal of sewerage and industrial 
waste tailings, or unusable by-products. 

3. Engineering and architectural plans for the handling of any excessive traffic congestion, noise, 
glare, air pollution, or the emission of any potentially harmful or obnoxious matter or radiation. 

P. In addition to the above requirements, a special use application for a use in the Floodway Fringe of 
zoning district CV requires the following: 

1. A letter of approval from the State Department of Environmental Quality. 
2. A location map including existing topographic data at two-foot interval contours at a scale of one 

inch representing 100 feet. 1 

3. A map showing proposed grading and drainage plans including the location of all public drainage 
easements, the limits, extent, and elevations of the proposed fill, excavation, and occupation. 

4. A statement from the County Drain Commissioner, County Health Department, and Director of 
Public Works and Engineering indicating that they have reviewed and approved the proposal. 

Q. In addition to the above requirements, a special use application for a use in the Groundwater Recharge 
area or zoning district CV requires the following: 

1. A location map including existing topographic data at two-foot interval contours. 
2. A map showing proposed grading and drainage plans including the location of all public drainage 

easements, the limits and extent of the proposed fill, excavation, and occupation. 
3. A statement from the County Drain Commissioner, County Health Department, and Director of 

Public Works and Engineering indicating that they have reviewed and approved the proposal. 

R. In addition to the above requirements, the Township Code of Ordinances, Article VI, should be reviewed 
for the following special uses: group housing residential developments, mobile home parks, 
nonresidential structures and uses in residential districts, planned community and regional shopping 
center developments, sand or gravel pits and quarries, sod farms, junk yards, sewage treatment and 
disposal installations, camps and clubs for outdoor sports and buildings greater than 25,000 square feet 
in gross floor area. 

s. 
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Part II SUP REQUEST STANDARDS 
Township Code of Ordinances, Section 86-126 

Applications for Special Land Uses will be reviewed with the standards stated below. An application 
that complies with the standards stated in the Township Ordinance, conditions imposed pursuant to 
the Ordinance, other applicable Ordinances, and State and Federal statutes will be approved. Your 
responses to the questions below will assist the Planning Commission in its review of your 
application. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

The project is consistent with the intent and purposes of this chapter. Yes. Since a fast-food restaurant is a permitted use 
in this Zoning District, the sale of this parcel is consistent with the Code. 

The project is consistent with applicable land use policies contained in the Township's comprehensive 
development plan of current adoption. Yes. The Site is Zone C-3 which permits fast-food restaurants, so the sale of the land for this 

purpose is consistent. 
The project is designed, constructed, operated, and maintained so as to be harmonious and appropriate 
in appearance with the existing or intended character of the general vicinity and that such a use will not 
change the essential character of the same area. As Chick-fil-A will be an excellent fit in this commercial area, the sale of land for 

their development will be harmonious and appropriate. 
The project will not adversely affect or be hazardous to existing neighboring uses. The sale of land for construction of this 

Chick-fil-A will not have an adverse or hazardous affect on neighboring uses. 
The project will not be detrimental to the economic welfare of surrounding properties or the community. 

The sale of land for the addition of Chick-fil-A should actually help boost the economic welfare of the surrounding properties and community. 
The project is adequately served by public facilities, such as existing roads, schools, stormwater 
drainage, public safety, public transportation, and public recreation, or that the persons or agencies 
responsible for the establishment of the proposed use shall be able to provide any such service. 
All of the necessary public facilities are available. 
The project is adequately served by public sanitation facilities if so designed. If on-site sanitation facilities 

· for sewage disposal, potable water supply, and storm water are proposed, they shall be properly 
designed and capable of handling the longterm needs of the proposed project Existing facilities are available. Proposed 
facilities will not adversely affect the existing facilities and will be properly designed to handle the long term needs. 

The project will not involve uses, activities, processes, materials, and equipment and conditions of 
operation that will be detrimental to any persons, property, or the general welfare by reason of excessive 
production of traffic, noise, smoke, fumes, glare; or odors. The sale of land for development by Chick-fil-A will not have an 
adverse affect on the area. 

The project will not directly or indirectly have a substantial adverse impact on the natural resources of, 
the Township, including, but not limited to, prime agricultural soils, water recharge areas, lakes, rivers, 
Streams, major forests, wetlands, and Wildlife areas. There is a 0.24 Area area of isolated wetlands on-site. It has been delineated 
and reviewed by the Township's consultant where it was determined that a Wetland Permit will not be necessary. 

Part Ill 
I (we) hereby grant permission for members of the Charter Township of Meridian's Boards and/or 
Commissions, Township staff member(s) and the Township's representatives or experts the right to enter onto 
the above described property (or as described in the attached information) in my (our) absence for the purpose 
of gathering information including but not limited to the taking and the use of photographs. 

Ix] Yes D No (Please check one) 

By the signature(s) attached tereto, I (we) certify that the information provided within this application and 
documentation is, to the best of my (our) knowledge, true and accurate 

11-20-15 
Date 

Gary R. Rouse 
Type/Print Name 

Fee: _______ _ Received by/Date: ---------'-----
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GB c DESIGN, INC. 
565 White Pond Drive • Akron, OH 44320-1123 • Phone 330-836-0228 • Fax 330-836-5782 • www. GBCdesign.corn 

November 20, 2015 

Meridian Township 
5151 Marsh Road 
Okemos, MI 48864 

Attention: Peter Menser 

Subject: Amendment to the Meijer Special Use Permit 
2055 W. Grand River Avenue 
Okemos,MI 
GBC Project No. 48115 

Dear Peter, 

. ·~ .. , ., ~. '"'""' . .., ' ' -. .. ; ..... 

Meijer is interested in selling a 1.32 Acre parcel of vacant land in front of their store at 2055 W. Grand 
River Avenue. This store received a Special Use Permit from Meridian Township on December 27, 2011. 
Therefore, in order for Meijer to sell Chick-fil-A the 1.32 Acre parcel, they must obtain a Special Use 
Permit Amendment. Enclosed are the following for submission to the Planning Department for the Meijer 
Special Use Pennit Amendment: · 

• One (1) Special Use Permit Application. 
• Fifteen ( 15) copies of the authorization letter from Meijer. 
• Fifteen (15) prints of the Meijer Special Use Permit "Overall Site Plan" approved on December 

27, 2011. 
• Fifteen (15) prints of the Meijer "Special Use Permit Amendment Site Plan" dated November 

20, 2015. 
• Fifteen ( 15) copies of the proposed Lot Split of the 1.32 Acre parcel. Included with this are the 

Legal Description of the 1.32 Acre parcel to be sold to Chick-fil-A, and the residual parcel to 
be retained by Meijer. 

• Fifteen (15) copies of the Meijer Deed. 

Please note on the "Special Use Pem1it Amendment Site Plan" that the Meijer parcel area will be reduced 
35.73 Acres to 34.41 Acres and that the impervious surface will be increased from 72.3% to 75.0%. As the 
required maximum impervious surface area is 70%, the existing condition is non-conforming and will 
remain non-conforming. It is also important to note on the Lot Split drawings that the residual widths of 
the parcels fronting on W. Grand River Avenue after splitting off the Chick-fil-A parcel will exceed the 
required minimum of 100 feet. 

If you have any other information please contact me. 

Very tr"urs, 

/~· 
Gary R. Rouse, P.E., P.S., CPESC, CPSWQ 

Enclosure 

c: Kmt Adams, Meijer w/ enclosed via email 
Jason Hill, Chick-fil-A w/ enclosed via email 
file 



TO: 

FROM: 

DATE: 

RE: 

CHARTER TOWNSHIP OF MERIDIAN 

MEMORANDUM 

Planning Commission 

Martha Wyatt U " 
Associate Planner/Landscape Architect 

December 18, 2015 

Speciat Use Permit #15131 (Robbie Pairolero), request to establish an optometry clinic 
as a nonresidential use in a residential district, east side of Marsh Road, north of Haslett 
Road, Haslett Ml 

/ 

The Planning Commission held a pubUc hearing regarding Special Use Permit #15131 at its October 
12, 2015 meeting. The special use permit is a request by Dr. Pairolero to establish an optometry clinic, 
a nonresidential use permitted by special use permit in a residential district, on two vacant platted lots 
zoned RN (Multiple Family, Mixed Residential), located on the east side of Marsh Road, north of 
Haslett Road. The approximate 0.40 acre site is in Section 10 of the Township. 

At the public hearing the Planning Commission noted concerns with the number of variances that would 
· be required, including building and parking setbacks, landscape buffer width, and insufficient parking. The 
applicant had requested a decision the same night as the public hearing however the Planning 
Commission did not act on that request. 

· The applicant presented a revised plan at the November 23, 2015 regular meeting of the Planning 
Commission. The revisions included a reduction in the square footage of the building, which eliminated 
the need for a variance for the number of parking spaces. Although the bullding was moved further from 
rear lot line (approximately 10.1 feet from the rear lot line), a variance was required as the rear setback is 
50 feet. Variances were also required for the parking area for the north, south, and front yard setbacks. 

The Planning Commission directed the applicant to consider additional design options to reduce the 
encroachment into the rear yard (for the building) as the top priority and reduce the extent of the other 
variances related to parking area setbacks and 'the number of parking spaces. It was the consensus of 
the Planning Commission to have the applicant make changes to the plans as noted and present sketch 
plans to the Planning Commission at its December 14, 2105 meeting. 

The applicant has provided revised plans for the December 21, 2015 Planning Commission meeting, 
· including a plan showing the required building and parking setbacks. The building size remains at 3,588 

square feet (for the main floor) as was proposed on plans presented on November 23, 2015. The building 
elevations remain the same as shown on November 23; 2015. The location of the building was revised to 
provide a rear yard setback of 20.14 feet, as opposed to the previous setback of 10.1 feet. In moving the 
building forward the 100 foot setback from the centerline of Marsh Road is not met, as the building is 
located 98.98 feet from the centerline. 



SUP #15131 (Robbie Pairolero) 
Planning Commission (12/18/15) 
Page2 

The parking area desigh was adjusted to add two parking spaces in the row of parking along the front of 
the building. The parking area is now six feet from the side lot lines on the north and south whereas the 
parking area was shown at 15 feet from the north and south lot lines. The landscaped buffer along the 
frontage of the site is now seven feet in width, for an increase of two feet from the previous plan. 

Fourteen parking spaces are provided and 16 parking spaces are required, using the bicycle parking 
reduction. Two parallel parking spaces are shown on either side of the entrance drive however staff is not 
sure the spaces will accommodate the necessary parking maneuvers to exit the space easily. 

Several variances are required as summarized below: 

• Front yard setback for the building, from the_ centerline of Marsh Road (a 100 foot setback is 
,required and the proposed setback is 98.98 feet). 

• Rear yard setback for the building (a 50 foot setback is required and the proposed setback is 
20.14 feet). 

• Side yard setback for the parking area (a 20 foot setback is required and the proposed 
setbacks are 6 feet from the north and south lot lines). 

• Landscaped buffer along the frontage of the site_ adjacent to parking (a 20-foot wide landscaped 
buffer is required and a 5-foot wide landscaped buffer is proposed). 

• Number of parking spaces (16 [parking spaces are required and 14 parking spaces are 
proposed). 

Planning Commission Options 
The Planning Commission may approve, approve with conditions or deny the special use permit. A 
resolution to approve has been provided. 

Attachments 
1. · Resolution to Approve 
2. Planning Commission minutes dated November 23, 2015 
3. Site Plan showing required setbacks 
4. Aerial Photograph 
5. Revised Site Plan dated December 15, 2105 

g:\community ping & dev\plng\special use permits (sup)\2015\sup 15131(Pairolero)\staff reports\15131.pc3 



RESOLUTION TO APPROVE Special Use Permit #15131 
(Robbie Pairolero) 

East side of Marsh Road, north of Haslett Road 

RESOLUTION 

At a regular meeting of the Planning Commission of the Charter Township of Meridian, 
Ingham County, Michigan, held at the Meridian Municipal Building, in said Township on the 21st 
day of December 2015, at 7:00 p.m., Local Time. 

PRESENT: 

ABSENT: 

The following resolution was offered by ----------- and swpported by 

WHEREAS, Robbie Pairolero, requested a special use permit (Special Use Permit 
#15131) to construct an optometry clinic on an approximate 0.40 acre site zoned RN (Multiple 
Family, Mixed Residential) and located on the east side of Marsh Road, north of Haslett Road; 
and 

WHEREAS, the Planning Commission held a public hearing for Special Use Permit 
#15131 at its October 12, 2015 meeting; and 

WHEREAS, the Planning Commission reviewed and discussed staff material forwarded 
under cover memorandums dated October 9, 2015, November 20, 2015, and December 18, 
2015; and 

. WHEREAS, the subject site is appropriately zoned RN (Multiple Family, Mixed 
Residential), which allows for an optometry clinic subject to special use permit approval; and 

WHEREAS, the proposed building will be harmonious and appropriate with the existing 
and intended character of the adjacent office buildings south of the subject site; and , 

WHEREAS, public water and sanitary sewer are available to serve the site; and 

WHEREAS, the proposed optometry clinic will be adequately served by essential public 
facilities and services, such as police, fire, stormwater drainage, existing roadways and public 
transit; and 

WHEREAS, the proposed project is consistent with the general standards for granting a 
special use permit found in Section 86-126 of the Code of Ordinances. 



Resolution to Approve 
SUP #15131 (Robbie Pairolero) 
December 18, 2015 
Page 2 

NOW THEREFORE, BE IT RESOLVED THE PLANNING COMMISSION OF THE 
CHARTER TOWNSHIP OF MERIDIAN hereby approves Special Use Permit #15131 subject to 
the following conditions: 

1. Approval is based on application materials submitted by Robbie Pairolero; site plans 
prepared by KEBS, Inc dated December 15, 2015; and building elevations prepared by 
M.A.S. Residential House Plan Designers, dated November 15 2015, subject to 
revisions as required. 

2. Approval is subject to receiving all necessary variances from the Zoning Board of 
Appeals. 

3. The final site plan, landscape plan, building elevations, building materials and colors, 
shall be subject to the approval of the Director of Community Planning and 
Development. 

4. The trash dumpster shall be enclosed on four sides; three sides of the enclosure shall be 
constructed with masonry products to match the building. 

5. All mechanical, heating, ventilation, air conditioning, generators, and similar systems shall 
be screened from view by an opaque structure or landscape material selected to 
complement the building. Such screening is subject to approval by the Director of 
Community Planning and Development. 

6. Site and building lighting shall comply with Article VII in Chapter 38 of the Code of 
Ordinances and shall be subject to the approval of the Director of Community Planning 
and Development. LED lighting shall be used where feasible. 

7. Final utility, grading, and storm drainage plans for the site shall be subject to the 
approval of the Director of Public Works and Engineering and shall be completed in 
accordance with the Township Engineering Design and Construction Standards. 

8. The applicant shall obtain all necessary permits, licenses and approvals from the 
Ingham County Drain Commissioners office, the Ingham County Road Department, and 
the Township. Copies of all permits, licenses, and approvals shall be submitted to the 
Department of Community Planning & Development. 

9. Copies of the site plan information and construction plans for the project that exist in an 
AutoCAD compatible format shall be provided to the Township Engineering staff. 

10. Any future modifications to the optometry clinic shall require a modification to Special 
Use Permit#15131. 



Resolution to Approve 
SUP #15131 (Robbie Pairolero) 
December 18, 2015 
Page 3 

ADOPTED: YEAS: 

NAYS: 

STATE OF MICHIGAN ) 
) SS 

COUNTY OF INGHAM ) 

I, the undersigned, the duly qualified Chairperson of the Planning Commission of the 
Charter Township of Meridian, Ingham County, Michigan, DO HEREBY CERTIFY that the 
foregoing is a true and a complete copy of a resolution adopted at a regular meeting of the 
Planning Commission on the 21st day of December, 2015. 

John Scott-Craig, Chair 
Meridian Township Planning Commission 

g:\community ping & dev\plng\special use permits (sup)\2015\sup 15131(Pairolero)\staff reports\15131 RES TO APPROVE PC 



Planning Commission Regular Meeting Minutes -APPROVED­
November 23, 2015 
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ROLL CALL VOTE: YEAS: Commissioners DeGroff, Deits, Honicky, Ianni, Jackson, Van 
Coevering, Chair Scott-Craig 

NAYS: None 
Motion carried 7-0. 

C. Special Use Permit #15131 (Pairolero ), requestto construct a non-residential use in a residential 
district (optometry clinic) on two undeveloped platted lots located on- the east side of Marsh Road 
north of Haslett Road 

Commissioner Deits suggested fuis item be removed from the agenda and an additional public 
hearing be scheduled, due to submission of new information by the applicant. 

Associate Planner Wyatt summarized the changes to the special-use permit request as outlined 
in staff memorandum dated November 20, 2015. 

Planning Commission, staff and applicant discussion: 
• Reduction of 252 square feet in the building which reduced the required number of parking 

spaces to .18 
• Offer of bicycle parking reduced the number of motor vehicle parking spaces to 16 
• Rear yard setback was increased from 7. 96 feet to 10 feet 
• Building elevations remain the same 
• Commissioner belief there will not be much opportunity for residential development of this 

land on Marsh Road, a major commercial area 
• Difficulty. exists with placing commercial development on this sized property without a 

variance(s) 
• Concern with isolating a small piece of land to the south 
• Preference for the applicant to purchase the piece ofland to the south (lot 10), reconfigure 

the parking and move the building forward so variances are unnecessary · 
• Concern with water management due to the eight (8) foot drop from the front to the rear of 

the subject property 
• Inquiry as to the distance of the buildings on lots 14, 15 and 18 from their rear property 

line 
• Commissioner belief placement of the building as proposed compromises the residential 

character of the land to the north and south 
e Commissioner preference, from a planning point of view, to initiate an investigation 

whether to rezone this parcel to Professional and Office (PO) , 
• Zoning amendment to PO would allow the property to be utilized for other uses, if sold, as 

opposed to the proposed use allowed by SUP · 
e Testimony from the last meeting that lot 10 is not on the market and the owner has no 

desire to sell 
e Doctor's office is a great community based business for nearby residents 
e Subject property does not have sufficient space for most types of development 
e Rezoning to PO would not change the setbacks in the front or rear 
• PO zoned parcel next to residential requires a 50 foot rear yard setback and the building 

front requires 100 feet from the center line of March Road 
• Depth of lot is 132 feet 
e Front and rear yard setback requirements allow 16 feet of building depth 
• Tax collection for lot 10 has been turned over to the county for the last three (3) tax cycles 
e ,Commissioner statement there is no way to build a conforming building on the subject 

property 
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• Commissioner belief the proposed building does not fit this lot 
• Commissioner preference to bring the building forward on the lot with parking in the rear 
• Net "gain" in buildable area if the parking was placed in the rear 
• Need for a mechanism to get past the difficulties associated with the setback requirements 

on thi~ parcel while respecting the neighbors 
• Zoning Board of Appeals (ZBA) will consider that the front and rear yard setbacks prevent 

anything being built on the property greater than 16 feet in depth 
• Zoning ordinance created the difficulty with development on this property 
• Reduction in the required parking will require a variance 
• Variance(s) will be required in order for there to be any development on the site 
• Turning the building on its side would not alleviate the need for a variance(s) 
• Lot 10 would also be unbuildable due to setback requirements 
• Commissioner preference to maintain the building's square footage, but make the building 

more square shaped to have smaller amounts of needed variances 
• Appreciation the applicant has tried to alter plans based on Planning Commission feedback 
• Commissioner preference to grant a front\variance rather than a rear variance as it would 

not have an impact on the community 
• Suggestion to "split" the parking, with employee parking in the rear with a driveway along 

one side 
• Inquiry by the applicant's representative about the 2004 variance for the vet clinic to add an 

addition to a non-conforming building and a non-conforming extension of a parking buffer 
along the front 

• Sixteen (16) parking spaces is not "excessive", but is more than adequate 
• Six employees ( doctor included) would be the maximum present on any given shift 
• Maximum estimate of patients at any given time is eight (8) 
• Planning Commission or the Township Board has the right to initiate a property's rezoning 

without the permission of the applicant 
• Commissioner request to have the applicant set the reduction in the rear yard setback 

variance as the highest priority in order to lessen the impact to the community 
• Need to rank the importance of the variances 
• Commissioner preference to impact the roadway through a front yard variance rather than 

requesting a large variance for the rear yard setback 
• Focus of reducing the requested variances over placement of parking in the rear 
• Emphasis of the ZBA that they consider requests on a case-by-case basis 
• Comparisons of variances received for other nearby properties would need to be very 

specific and very similar in order to be relevant to the ZBA 
• Commissioner suggestion to focus on reducing certain variances as much as possible, 

particularly in the rear of the property rather than reducing the amount of required parking 
• Commissioner caution to ensure there are sufficient parking spaces to meet the applicant's 

needs 
• Commissioner suggestion to include this area in the update of the Future Land Use Map 
• Planning Commission and the ZBA have a desire for the applicant to have maximum us~ of 

the land which now sits vacant 
• Planning Commission desire to minimize the extent of the needed variance in the rear, even 

if it requires a greater number_ of variances 

It was the consensus of the Plamrlng Commission to have the applicant make changes 
based on comments by Commissioners and bring back sketch plans to the Planning 
Commission at its December 14th meeting. 
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DATE: 

TO: 

FROM: 

RE: 

CHARTER TOWNSHIP OF MERIDIAN 
MEMORANDUM 

December 17, 2015 

Planning Commission 

Gail Oranchak, AICP 
Principal Planner 

Zoning Amendment #15080 (Township Board), amend Section 86-4 73 Street 

Trees 

The Planning Commission held a public hearing on November 9, 2015 to consider amendments 
to Section 86-473 Street Trees. Based on commissioner comments, staff revised the draft 
ordinance which the Planning Commission discussed at the December 14th meeting. The 
attached draft dated December 17, 2015 offers a few additional changes shown in RED. 

Planning Commission Options 

The Planning Commission may recommend approval of the draft as proposed or a revised draft 
to the Township Board. A resolution to recommend approval has been provided . 

Attachments 
1. Resolution to recommend approval 
2. Proposed amendment to Section 86-473 Street Trees dated December 17, 2015 

G:\Comm Plng\Planning\ZA\2015\ZA 15080 (Street Trees)\Staff Reports\ZA 15080 (Street Trees).pc3 



RESOLUTION TO APPROVE 

RESOLUTION 

Zoning Amendment #15080 
Township Board 

Section 86-473 Street Trees 

At the regular meeting of the Planning Commission of the Charter Township of Meridian, 
Ingham County, Michigan, held at the Meridian Municipal Building, in said Township on the 21st 
day of December, 2015, at 7:00 p.m., Local Time. 

PRESENT: 

ABSENT: 

The following resolution was offered by ---------- and supported by 

WHEREAS, a zoning amendment (ZA #15080) was initiated to amend Section 86-473 
Street Trees to continue to require the installation of new street trees and to expand the 
ordinance to consider preservation of existing street trees along and within the rights-of-way of 
public streets in Meridian Township; and 

WHEREAS, the Planning Commission held a public hearing and discussed the request 
at its November 9, 2015 meeting; and 

WHEREAS, the Planning Commission reviewed staff material forwarded under cover 
memorandums dated November 5, 2015, December 10, 2015 and December 17, 2015; and; 
and 

WHEREAS, the amendment to Section 86-473 Street Trees continues to require the 
planting of new street trees along public streets for the purpose of improving public health, 
safety and general welfare; and 

WHEREAS, the amendment promotes the retention of existing street trees within public 
road rights-of-way to further preserve the township's natural assets and environment by allowing 
existing trees to substitute for required new street trees; and 

WHEREAS, the amendment provides a mechanism for evaluating existing street trees 
prior to removal to determine viability for preservation by considering tree species, size, form, 
age, location and physical condition; and 

WHEREAS, the amendment is consistent with Goal 3, Objective E, Strategy 3 of the 
2005 Master Plan to initiate and maintain a program of tree planting along the Township's major 
thoroughfares; and 

WHEREAS, the amendment is consistent with a 2015 Township Board goal to update 
the street tree ordinance. 



ZA #15080 (Township Board) 
December 17, 2015 
Page 2 

NOW THEREFORE BE IT RESOLVED THE PLANNING COMMISSION OF THE 
CHARTER TOWNSHIP OF MERIDIAN hereby recommends approval of Zoning Amendment 
#15080, to amend Section 86-473 Street Trees of the Code of Ordinances to protect, provide 
and preserve trees along and near streets within the Township for the purposes of improving air 
quality, promoting traffic calming, and maintaining natural beauty. 

STATE OF MICHIGAN ) 
) SS 

COUNTY OF INGHAM ) 

I, the undersigned, the duly qualified and acting Chair of the Planning Commission of the 
Charter Township of Meridian, Ingham County, Michigan, DO HEREBY CERTIFY that the 
foregoing is a true and a complete copy of a resolution adopted at a regular meeting of the 
Planning Commission on the 21st day of December, 2015. 

John Scott-Craig 
Planning Commission Chair 

G:\Community Planning & Development\Planning\ZA\\2015/ZA 15080\Resolution to approve pc.doc 



Sec. 86-473. Street trees. 

The purpose of this section is to protect, preserve and provide trees along and near streets within 
the Township; to provide for public health, safety, and general welfare gained from the visual 
aesthetics, air purification, and traffic calming benefits of trees; to promote and retain the 
Township's natural beauty; and to identify, address mitigate and resolve concerns regarding trees 
during the design phase of projects. 

A. New street trees. New street trees shall be planted as part of any nonresidential or multiple­
family developments, planned unit developments (PUD), · mixed use planned unit 
developments (MUPUD), and commercial planned unit developments (CPUD), using the 
following minimum standards: 

( 1) Location of new street trees shall be determined by street classifications found in Section 
86-367. 

a. Arterial streets: New street trees shall be planted in a manner determined appropriate 
by the Director of Community Planning and Development with input from the Ingham 
County Road Department and the Michigan Department of Transportation, as 
applicable. 

b. Collector and local streets: Street trees shall be planted between the curb line and 
edge of pavement and the right of way line of the street provided site visibility shall be 
maintained in a manner consistent with Section 86-474. Final determination on the 
appropriateness of the proposed street tree location(s) shall be determined by the 
Director of Community Planning and Development •.vith input from the Ingham County 
Road Department and the Michigan Department of Transportation, as applicable. THE 
DIRECTOR OF COMMUNITY PLANNING AND DEVELOPMENT WITH INPUT 
FROM THE INGHAM · COUNTY ROAD DEPARTMENT OR MICHIGAN 
DEPARTMENT OF TRANSPORTATION, AS APPLICABLE SHALL DETERMINE 
THE APPROPRIATENESS OF THE FINAL LOCATION OF PROPOSED STREET 
TREES. 

c. In those cases where a street tree is planted less than five feet from the curb line or a 
sidewalk/pathway, materials shall be installed with the tree(s) which prevent heaving 
by deflecting the roots away from growing directly under the curb, street or 
sidewalk/pathway. 

(2) Tree size. New street trees shall be at least two inches in caliper when planted. Any tree 
which dies within two years after planting shall be replaced by the developer. 

8. Existing trees. In an effort to preserve viable existing trees and in lieu of planting new street 
trees, existing trees located in the right of way of all street classifications may be preserved 
and used as street trees subject to the approval of the Director of Community Planning and 
Development with input from the Ingham _County Road Department or Michigan Department 

ZA #15080 (Township Board) 
Section 86-473 Street Trees 
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of Transportation, AS APPLICABLE. The following minimum standards shall be utilized for 
all existing trees located within the right of way: 

(1) Existing trees shall be identified by.species and diameter at breast height (DBH) on plans 
submitted with applications for special use permits, planned unit developments (PUD), 
mixed use planned unit developments (MUPUD), commercial planned unit developments 
(CPUD), and site plans if one or both of the following are proposed: 

a. An applicant proposes to retain an existing street tree in lieu of planting a new tree. 

b. An applicant proposes to remove one or more existing street trees located in the right 
of way abutting a development site and demonstrates the lack of feasible or prudent 
alternatives WITHOUT causing undue hardship. 

(2) Evaluation of existing street trees for either substitution for a new street tree or for 
preservation shall be based on the following criteria: desirability of the existing tree's 
species, form, size, age, location and physical condition. 

(3) The preservation of individual existing trees meeting the criteria above should have priority 
over the design and location of proposed streets, access drives, and infrastructure when 
there are other practical alternatives to removing the tree(s) . 

(4) The Township may impose conditions on the method and extent of the proposed activities 
in the right of way, as necessary, to ensure they will be conducted in a manner which will 
minimize damage, encroachment, or interference with the health and well-being of the 
tree(s). 

(5) Tree protection measures identified in Section 22-179 of the code of ordinances may be 
required to assure the health and well-being of each existing tree · to be preserved. 
Activities should not be conducted within the drip line of the three, including but not limited 
to placing solvents, material, machinery, vehicles, or soil. 

(6) One replacement DECIDUOUS tree shall be planted for each preserved existing tree that 
dies within 12 months TWO YEARS after completion of the project. Tree species and 

. planting locations are subject to the approval of the Director of Community Planning and 
Development. Deciduous Trees shall be a minimum of two inches in diameter. 

ZA #15080 (Township Board) 
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RESOLUTION 

At a regular meeting of the Planning Commission of the Charter Township of Meridian, Ingham 
County, Michigan, held on the 21 81 day of December 2015 at 7:00 p.m., local time. 

PRESENT: 

ABSENT: 

The following resolution was offered by Commissioner 
Commissioner -----

and supported by 

WHEREAS, Thomas Deits has served as a member of the Charter Township of Meridian 
Planning Commission since January, 2004; and 

WHEREAS, during his 12-year tenure, Tom Deits has enthusiastically dedicated his time and 
effort to the Planning Commission serving as Chair of the Planning Commission from January, 2011 
through December, 2012; as Vice-Chair from January, 2010 to December 2011 and January, 2013 
through December 2014; and serving as the Planning Commission's liaison to the Downtown 
Development Authority; and as a member of various committees including Public Improvements 
Program, Future Land Use, Economic Analysis, Mixed Use Planned Unit Development; and 
Commercial Planned Unit Development; and 

WHEREAS, Tom Deits has attended and participated in numerous and sometimes lengthy 
regular meetings, work sessions, and special meetings to consider day-to-day and future planning 
issues and proposals and participated in the completion of the 2005 Master Plan; and 

WHEREAS, Tom Deits has thoughtfully considered each request presented before the Planning 
Commission during his term. 

NOW, THEREFORE, BE IT RESOLVED BY THE PLANNING COMMISSION OF THE 
CHARTER TOWNSHIP OF MERIDIAN, INGHAM COUNTY, MICHIGAN as follows: 

The Planning Commission of the Charter Township of Meridian, by means of resolution, extends 
to Tom Deits grateful thanks for his voluntary effort on behalf of all residents of the community during 
this period of dedicated service on the Planning Commission. 

STATE OF MICHIGAN ) 
)ss 

COUNTY OF INGHAM ) 

I, the undersigned, the duly qualified Chairperson of the Planning Commission of the Charter 
Township of Meridian, Ingham County, Michigan, DO HEREBY CERTIFY that the foregoing is a true 
and complete copy of a resolution adopted at a regular meeting of the Planning Commission on the 21st 
day of December 2015. 

John Scott-Craig, Chair 




