
 

 

Township Supervisor 
Brenda L. Stumbo 
Township Clerk 
Debbie Swanson 
Township Treasurer 
Stan Eldridge 

Trustees 
John Newman II 
Gloria Peterson 

Karen Lovejoy Roe 
LaResha Thornton 

REGULAR PLANNING COMMISSION MEETING AGENDA 
Tuesday, March 25, 2025 

6:30 P.M. 
 

If you need any assistance due to a disability, please contact the Planning 
Department at least 48 hours in advance of the meeting at 

planning@ypsitownship.org or 734-544-4000 ext. 1. 
 

1. CALL TO ORDER 
 
2. ROLL CALL 
 
3. APPROVAL OF AGENDA 
 
4. PUBLIC HEARINGS 

 
A. SPECIAL LAND USE – TORTILLA TITA – 585 JOE HALL DRIVE – PARCEL K-11-17-363-029 

– TO CONSIDER THE SPECIAL LAND USE REQUEST OF FRANCISCO ALVAREZ/MARTHA 
JARAMILLO TO PERMIT THE CONSTRUCTION OF A 6,000 SQUARE FOOT TWO-STORY 
FOOD PROCESSING FACILITY ON A 1.093 – ACRE SITE ZONED I-T, INNOVATION AND 
TECHNOLOGY 

 
5. OLD BUSINESS 

A. PRELIMINARY SITE PLAN – HOLIDAY INN EXPRESS – 350 & 460 JOE HALL DRIVE – 
PARCEL K-11-38-363-029 & K-11-38-363-003 – TO CONSIDER THE PRELIMINARY SITE 
PLAN APPLICATION OF ANDY PATEL TO PERMIT THE CONSTRUCTION OF A 101-ROOM, 
4-STORY HOTEL FOR A 4.68-ACRE SITE ZONED I-T, INNOVATION AND TECHNOLOGY. 

 
6. NEW BUSINESS  

A. SPECIAL LAND USE – TORTILLA TITA – 585 JOE HALL DRIVE – PARCEL K-11-17-363-029 
– TO CONSIDER A THE PRELIMINARY SITE PLAN APPLIATION OF FRANCISCO 
ALVAREZ/MARTHA JARAMILLO TO PERMIT THE CONSTRUCTION OF A 6,000 SQUARE 
FOOT TWO-STORY FOOD PROCESSING FACILITY ON A 1.093 – ACRE SITE ZONED I-T, 
INNOVATION AND TECHNOLOGY. 

 
7. OPEN DISCUSSION FOR ISSUES NOT ON THE AGENDA 

 
A. CORRESPONDENCE RECEIVED 
B. PLANNING COMMISSION MEMBERS 
C. MEMBERS OF THE AUDIENCE 

 
8. TOWNSHIP BOARD REPRESENTATIVE REPORT 
 
9. ZONING BOARD OF APPEALS REPRESENTATIVE REPORT 

 
10. TOWNSHIP ATTORNEY REPORT  

 
11. PLANNING DEPARTMENT REPORT 
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12. OTHER BUSINESS 
 

13. ADJOURNMENT  
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Staff Report 
Tortillas Tita: Food Processing Building
585 Joe Hall Drive, Ypsilanti, MI 48197

Preliminary Site Plan & Special Land Use 
February 14, 2025

Applicant: Francisco Alvarez / Martha Jaramillo

Project Name: Tortillas Tita 

Plan Date: 01-22-2025

Location: 585 Joe Hall Drive, Ypsilanti, MI 48197 Parcel #K-11-17-363-029

Zoning: I-T – Innovation and Technology 

Action Requested: Preliminary Site Plan & Special Land Use Approval

The Office of Community Standards is in receipt of a Preliminary Site Plan Application 
from Francisco Alvarez and Martha Jaramillo representing Tortillas Tita requesting 
authorization for the construction of a 6,000 sq. ft. two-story tortilla manufacturing facility, 
and the construction of the associated parking areas, driveways, utilities, storm water 
management system, and landscaping. 

Article 4, District Regulations 
Article 9, Site Plan Review 
Article 11, Specific Provisions 
Article 12, Access, Parking, Loading
Article 13, Site Design Standards 
Article 14, Environmental Standards 

This property is currently undeveloped. The Charter Township of Ypsilanti 2040 Master 
Plan designates this site for Township Core, a designation intended to be the central core 
of the township. It will include the township governmental center of the Township Civic 
Center and the Ypsilanti District Library. Huron Street and the immediate area can serve 
a mix of uses from multiple-family residential to commercial to clean light industrial. We 
find that the proposed use of the site as a manufacturing facility for tortillas is consistent 
with the Master Plan. The proposed manufacturing activity is also permitted as a Special 
Land Use in the I-T, Innovation and Technology zoning district.
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585 Joe Hall Drive, Ypsilanti, MI 48197 – Aerial Photograph 2022

Source: Map Washtenaw

Size of Subject Site: Current Use of Subject Site:
1.093 Acres Vacant

Proposed Use of Subject Property: 
Tortilla Manufacturing facility 
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Direction Use Zoning Master Plan

North Vacant I-T – Innovation and 
Technology 

Township Core

South Manufacturing I-T – Innovation and 
Technology 

Township Core

East Manufacturing / Office I-T – Innovation and 
Technology 

Township Core

West Vacant I-T – Innovation and 
Technology 

Township Core

Topography: The subject parcel is relatively flat. 

Woodlands: The site is wooded. The applicant has provided a tree survey, as required 
in Chapter 24, Article III – Woodlands Protection, showing the location of existing trees 
on Sheet C-6. A tree inventory table has also been provided. We have the following 
comments regarding tree removal:

Sec. 24-68, Relocation or Replacement requires that removed trees shall be 
replaced on a one-to-one ratio.  At this time, this project would be required to plant 
38 new trees, that are a minimum of 2.0” in caliper. The ordinance does not allow 
landscaping trees to also count as replacement trees.  However, Sec. 24-67, 
Review Standards, gives the Planning Commission the ability to reduce the 
number of replacement trees to no less than 30% of the required number for 
industrial properties in instances where 100% tree replacement is not feasible.  If 
the Planning Commission approved the maximum reduction, then 27 replacement 
trees would be required on this site, in addition to trees required to meet 
landscaping requirements. Also, the Planning Commission may allow replacement 
trees to be planted on other approved property, or the applicant may pay into the 
Township Tree Fund, based on the number of replacement trees determined by 
the Planning Commission.  The applicant’s response letter states that replacement 
trees will be planted off site, or a contribution will be made to the township’s tree 
fund.  The applicant needs to clarify:
a. Where will replacement trees be planted?  If this option is chosen, the Planning 

Commission will need to approve the location.
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b. If a contribution is made, we recommend that the Planning Commission 
condition any Preliminary Site Plan approval on the Township reviewing and 
approving the calculations to determine the tree fund contribution amount, 
based on typical fees charged by a landscape contractor to purchase, deliver, 
and install a 2.0-inch caliper tree at Final Site Plan approval. 

As requested:
a. Tree protection fencing has been added to Trees #21, #38, and #39. These 

trees are on adjacent properties near the site. 
b. Tree protection fencing has also been added for Trees #9, #10, #16, and #53 

in addition to the other trees within the project site. 

Wetlands: There are no wetlands on the subject property. According to FEMA MAP 
26161C0426E, Dated April 3, 2012, the site is in an area of minimal flood hazard. 

Soils: Sheet C-6 states that the soils on this property are Oshtemo loamy sand, 0-6% 
slopes.

Items to be addressed: 1) Planning Commission and applicant to discuss tree 
replacement options.  a. If planting on another site is chosen, Planning Commission 
to approve chosen site.  b.  If payment in-lieu-of planting replacement trees is chosen, 
recommend conditioning any Preliminary Site Plan approval on the Township 
reviewing and approving the calculations to determine the tree fund contribution 
amount, based on typical fees charged by a landscape contractor to purchase, deliver, 
and install a 2.0-inch caliper tree, at Final Site Plan approval.

The land use table is outlined in Sec. 420 of the Township Zoning Ordinance. This table 
establishes where certain land uses are permitted in the Township. 

Sec. 420 – Residential Use Table 
Proposed Use Complies with Sec. 420 Residential Use 

Table

Manufacturing of Tortillas Complies, as a Special Land use  

Items to be addressed: None. 
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Height, Bulk, Density and Area requirements for developments in the I-T – Innovation and 
Technology Zoning District are established in Sec. 414 of the Township Zoning 
Ordinance. 

Sec. 414. – Innovation and Technology:

Required / Allowed Provided

Complies with Sec. 
414 – Innovation 
and Technology 

District
Lot Area None 1.19 Acres Complies

Lot Width None 152 Feet Complies
Front Yard Setback 

(Joe Hall Drive)
20’ 57’ Complies

Side Yard Setback 
(Western Lot Line)

20’ 49.5’ Complies

Side Yard Setback 
(Eastern Lot Line)

20’ 32’ Complies

Rear Yard Setback 
(Northern Lot Line)

20’ 183.15’ Complies

Building Height for 
New Building (Feet)

40’ 19’ Complies

Maximum Lot 
Coverage (All 

Buildings)

None 6,000 sq. ft. Complies

Items to be addressed: None. 
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Sec. 1205, 1206, and 1207 of the Township Zoning Ordinance require all developments 
in the Township to have adequate parking accommodation for employees and members 
of the public.

Sec. 1205, 1206, and 1207
Required Provided

Industrial or research establishments 
and related accessory offices. 11 19 spaces

Barrier Free 1 1
Loading 1 1
Bicycle Facility 1 1
Total 14 19

Items to be addressed: None. 

Sec. 1206 of the Township Zoning Ordinance allows the Planning Commission to require 
additional walkways and pedestrian connections as part of the site plan review. 

Items to be addressed: None. The Charter Township of Ypsilanti Non-Motorized-
Transportation Plan calls for a “proposed sidewalk” to run along Joe Hall Drive. The 
applicant is proposing a new concrete sidewalk to run along the entire frontage of the 
property. No additional pedestrian connections are needed currently.

Items to be addressed: None. 

The site will be accessed by one (1) entrance off Joe Hall Drive. The Planning Department 
does not find that a traffic study is needed for a project of this size but will defer to the 
Washtenaw County Road Commission. 

The applicant provides vehicular access around the perimeter of the entire manufacturing 
facility. Turning radii for fire trucks have been included on sheet C-1A. We defer further 
comment to the Fire Department regarding turning radii and site access.

Items to be addressed: None 
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Sec. 812. – Security Cameras: For all non-residential properties, security cameras shall 
be installed, maintained, and accessible to law enforcement upon request as required by 
law. All security cameras shall be high definition with a minimum resolution of 1080p and 
night vision with at least thirty (30) consecutive days of digitally recorded documentation. 
The security cameras shall be in operation twenty-four (24) hours a day, seven (7) days 
a week, and shall be set to maintain the record of the prior thirty (30) days of continuous 
operation. An alarm system is required that is operation and monitored by a recognized 
security company. Security cameras shall be placed to cover the entire site. 

Note 5, Ypsilanti Township Notes, on the Cover Sheet states: “Security cameras shall be 
placed on the exterior of the proposed building.  Contractor shall contact the Washtenaw 
County Sheriff’s office for specific requirements.”  This note is not sufficient.  A plan 
showing the location of the security cameras/alarms, and manufacturer information 
documenting that the equipment meets ordinance requirements is required upon Final 
Site Plan review.  The Township will request review of this information by the Sherrif’s 
Department.  We recommend the Planning Commission condition any Preliminary Site 
Plan approval on the applicant providing this information at Final Site Plan review.   

Items to be addressed: Recommend Planning Commission condition any 
Preliminary Site Plan approval on the applicant providing a plan showing the location 
of the security cameras/alarms, and manufacturer information documenting that the 
equipment meets ordinance requirements, at Final Site Plan review.
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Sec. 1301. – Landscape Requirements
Required Provided Compliance

Street Yard Landscaping: 1 
Large deciduous tree per 
40ft of frontage, 1 
ornamental tree per 100 ft of 
frontage, 1 shrub per 10 ft. of 
frontage. 

152 L.F. / 40 L.F = 4 
Deciduous Trees 
152 L.F. / 100 L.F. = 2 
Ornamental trees 
152 L.F. / 10 = 15 Shrubs

4 Deciduous 
trees. 

2 Ornamental 
Trees

15 Shrubs

Complies

General Landscaping: 1 (1) 
tree for each one thousand 
(1,000) square feet of lawn 
area, plus one (1) shrub for 
every five hundred (500) 
square feet of lawn area. 

28,627 S.F. / 1,000 S.F. = 
29 Trees 

28,627 S.F. / 500 S.F. = 57
shrubs 

29 Trees 

57 Shrubs

Complies

Parking Lot: 1 large 
deciduous tree per 2000 
square feet of pavement and 
1 per 40 linear feet. 

16,809 S.F. / 2,000 S.F. = 8 

271 LF / 40 LF = 7 

8 Trees

7 Trees

Complies

Stormwater: 1 tree per 45 
feet and 1 shrub per 5 linear 
feet. 

n/a 0 Trees

0 Shrubs 

Does not 
comply. See 
notes below. 

The applicant notes that a “detention basin” is not proposed for this site, but stormwater 
will be handled by a “bioretention area” instead. Therefore, they have not provided any 
“detention basin” landscaping and state that rain garden landscaping required by
Washtenaw County Water Resources Commission (WCWRC) standards will be used. 
Rain garden landscaping is an integral feature of the proper functioning of the bioretention 
area. The WCWRC’s landscape architect will review the landscaping. 

The Planning Commission may waive or modify any landscaping requirements noted in 
Sec. 1301 in the following situations: 

1. Where a proposed modification cannot be reasonably accomplished in strict 
adherence to this section due to existing site or building constraints. 

2. Where a proposed building addition increases the gross building area by no 
greater than twenty percent (20%).

3. Where a proposed parking lot expansion increases the number of parking spaces 
by no greater than twenty percent (20%).

4. Where the addition of new landscape material would serve no good purpose due 
to its relation to existing plant material, changes in grade or other site 
characteristics. 

5. Where the intent of this Section can be met through reasonable alternatives.
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The Planning Commission will need to determine if the landscaping around the 
“bioretention” area required by the Washtenaw County Water Resources Commissioner 
meets the intent of the “detention basin” landscaping requirement and accomplishes the 
intent of that requirement.

Items to be addressed: 1) Planning Commission to consider alternative landscaping 
around bioretention area. 

Sec. 1302. – Trash and Recycling Receptacles

Items to be addressed: None.

Sec. 1303. - Exterior Lighting 

The applicant provided a photometric plan as well as a lighting plan provided on Sheet 
C-1. The applicant proposes nine (9) wall mounted light fixtures. 

Items to be addressed: None. 

Sec. 1306. – Building Design Requirements 

The building materials consist of masonry blocks, stone veneer, metal siding, and 
windows. 

Items to be addressed: None. 

Sec. 1400. – Performance Standards 

Sheet 8 of the Architectural Plans detail two (2) exhaust fans and four (4) radiator vent air 
exhaust pipes. 

Per Sec. 1400.1B: Any condition or operation which results in the creation of odors of 
such intensity and character as to be detrimental to the health and welfare of the public 
or which interferes unreasonably with the comfort of the public shall be removed, stopped, 
or so modified as to remove the odor.
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The most recent submission includes a letter from a neighbor of their existing 
manufacturing location that the odor of cooking tortillas does not bother them. The 
applicant should discuss odor control with the Planning Commission.  

Items to be addressed: Applicant to discuss odor control with Planning Commission.

The Planning Commission shall review the particular circumstances and facts of each 
proposed use in terms of the following standards and required findings, and with respect 
to any additional standards set forth in this Ordinance. The Planning Commission, either 
as part of its final decision or in its recommendation, shall find and report adequate data, 
information, and evidence showing that the proposed use meets all required standards 
and:

1. Will be harmonious, and in accordance with the objectives, intent, and purpose of 
this Ordinance; and

2. Will be compatible with a natural environment and existing and future land uses in 
the vicinity; and

3. Will be compatible with the Township master plans; and
4. Will be served adequately by essential public facilities and services, such as 

highways, streets, police and fire protection, drainage ways and structures, refuse 
disposal, or that the persons or agencies responsible for the establishment of the 
proposed use shall be able to provide adequately for such services; and

5. Will not be detrimental, hazardous, or disturbing to existing or future neighboring 
uses, persons, property, or the public welfare; and

6. Will not create additional requirements at public costs for public facilities and 
services that will be detrimental to the economic welfare of the community.

Provided that specific conditions are placed upon the application, we find that the special 
use standards have been met, as described below: 

1. Tortillas Tita aligns with the objectives, intent, and purpose of the Township Zoning 
Ordinance. It aims to contribute to economic growth, diversification, and innovation 
within the I-T – Innovation and Technology Zoning District. This business also 
supports local food production and job creation, which are consistent with the 
Township’s goals. 

2. The site is surrounded by a mix of logistics, warehousing, and light industrial uses.  
The use of the site is compatible with adjacent uses. The location within the 
Innovation and Technology Zoning District ensures compatibility with existing and 
future high-tech industries and research facilities in the vicinity.

3. The Township’s Master Plan designates this location as Township Core, 
envisioning it as the center of the Township with a diverse mix of uses, including 
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clean light industrial and warehousing. Tortilla Tita aligns with this vision, 
contributing to the development of a vibrant and dynamic Township Core.

4. The proposed location is adequately served by essential public facilities and 
services. The developer is proposing to make significant investments and 
upgrades to the property. 

5. Tortilla Tita will most likely not be detrimental to neighboring uses, persons, 
property, or public welfare. As stated by the applicant, they intend to adhere to 
safety and hygiene standards, ensuring minimal disturbance to neighboring 
businesses. 

6. It appears that the proposed business will not create additional public costs that 
would be detrimental to the economic welfare of the community. The developer will 
bear the costs of its infrastructure needs. 

The Charter Township of Ypsilanti Planning Department encourages and supports the 
investment that Tortilla Tita proposes to make on Joe Hall Drive. Regarding other design 
issues, the ordinance allows the Planning Commission some flexibility in its application. 
A summary of the comments in this review are provided below which should be discussed 
with the Planning Commission: 

Tree Replacement:  Planning Commission and applicant to discuss tree replacement 
options.  

a. If “planting on another site” is chosen, Planning Commission to approve chosen 
site.  

b. If “payment in-lieu-of planting replacement trees” is chosen, recommend 
conditioning any Preliminary Site Plan approval on the Township reviewing and 
approving the calculations to determine the tree fund contribution amount, 
based on typical fees charged by a landscape contractor to purchase, deliver, 
and install a 2.0-inch caliper tree, at Final Site Plan approval.

Security Cameras: Recommend Planning Commission condition any Preliminary 
Site Plan approval on the applicant providing a plan showing the location of the 
security cameras/alarms, and manufacturer information documenting that the 
equipment meets ordinance requirements, at Final Site Plan review.

Landscape Requirements: Planning Commission to consider alternative 
landscaping around bioretention area.

Odors:  Applicant to discuss odor control with Planning Commission.
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SUGGESTED MOTIONS: 
 

Special Land Use: 
Motion to Postpone: 
“I move to postpone the Special Land Use Permit submitted by Francisco Alvarez and 
Martha Jaramillo, to permit the construction of a 6,000 sq. ft., two-story food 
processing facility located at 585 Joe Hall Drive, Ypsilanti, MI 48197, Parcel K-11-17-
363-029, to give the applicant time to address the comments made at this evening's 
meeting and resubmit, and/or provide additional information, as discussed tonight.” 
 
Motion to Approve: 
“I move to approve the Special Land Use Permit submitted by Francisco Alvarez and 
Martha Jaramillo, to permit the construction of a 6,000 sq. ft., two-story food 
processing facility located at 585 Joe Hall Drive, Ypsilanti, MI 48197, Parcel K-11-17-
363-029, as the proposal meets the criteria in Article 10, Special Land Use with the 
following conditions: 
 
1. Tree Replacement: The Township reviews and approves the calculations for 

“payment in-lieu-of planting replacement trees” to determine the tree fund 
contribution amount, based on typical fees charged by a landscape contractor to 
purchase, deliver, and install a 2.0-inch caliper tree, at Final Site Plan approval. 

 
2. Security Cameras: Applicant provides a plan showing the location of the security 

cameras/alarms, and manufacturer information documenting that the equipment 
meets ordinance requirements, at Final Site Plan review. 

 
Motion to Deny: 
“I move to deny the Special Land Use Permit submitted by Francisco Alvarez and 
Martha Jaramillo, to permit the construction of a 6,000 sq. ft., two-story food 
processing facility located at 585 Joe Hall Drive, Ypsilanti, MI 48197, Parcel K-11-17-
363-029, due to the following reasons:” 
 
1.________________________________________________________________ 
 
2.________________________________________________________________ 
 
3.________________________________________________________________ 
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Preliminary Site Plan: 
Motion to Postpone: 
“I move to postpone the Preliminary Site Plan submitted by Francisco Alvarez and 
Martha Jaramillo, to permit the construction of a 6,000 sq. ft., two-story food 
processing facility located at 585 Joe Hall Drive, Ypsilanti, MI 48197, Parcel K-11-17-
363-029, to give the applicant time to address the comments made at this evening's 
meeting and resubmit, and/or provide additional information, as discussed tonight.” 
 
Motion to Approve: 
“I move to approve the Preliminary Site Plan submitted by Francisco Alvarez and 
Martha Jaramillo, to permit the construction of a 6,000 sq. ft., two-story food 
processing facility located at 585 Joe Hall Drive, Ypsilanti, MI 48197, Parcel K-11-17-
363-029, as the proposal meets the requirements and standards of the Zoning 
Ordinance with the following conditions: 
 
1. Tree Replacement: The Township reviews and approves the calculations for 

“payment in-lieu-of planting replacement trees” to determine the tree fund 
contribution amount, based on typical fees charged by a landscape contractor to 
purchase, deliver, and install a 2.0-inch caliper tree, at Final Site Plan approval. 

 
2. Security Cameras: Applicant provides a plan showing the location of the security 

cameras/alarms, and manufacturer information documenting that the equipment 
meets ordinance requirements, at Final Site Plan review. 

 
Motion to Deny: 
“I move to deny the Preliminary Site Plan submitted by Francisco Alvarez and Martha 
Jaramillo, to permit the construction of a 6,000 sq. ft., two-story food processing facility 
located at 585 Joe Hall Drive, Ypsilanti, MI 48197, Parcel K-11-17-363-029, due to 
the following reasons:” 
 
1.________________________________________________________________ 
 
2.________________________________________________________________ 
 
3._________________________________________________________________  
 
 
 
Respectfully submitted,  
 

Fletcher Reyher  
Fletcher Reyher, AICP 
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Planning and Development Coordinator 
Charter Township of Ypsilanti Planning Department 
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CHARTER TOWNSHIP OF YPSILANTI FIRE DEPARTMENT
BUREAU OF FIRE PREVENTION
222 South Ford Boulevard, Ypsilanti, MI 48198

February 7, 2025

Fletcher Reyher, Planning and Development Coordinator
Charter Township of Ypsilanti
7200 S. Huron River Drive
Ypsilanti, MI 48197

RE: Preliminary (non-residential) Site Plan Review #3

Project Name:  Tita Tortillas
Project Location:  585 Joe Hall Drive, Ypsilanti, MI 48197
Plan revision Date: 1/22/2025
Project #: 24010
Applicable Codes: IFC 2018
Engineer: Vitins Engineering
Engineer Address: 44275 Brandywyne Canton, MI 48187

Status of Review

Status of review: Approved as Submitted

All pages were reviewed.

Hydrant 

Location:  .

Comments: Complies with IFC 2018.

A Knox Box will be required, and its placement can be discussed on site with the contractor.

.

Sincerely,

  Steve Wallgren, Fire Marshal
  Charter Township of Ypsilanti Fire Department
  CFPS, CFI I

Site Coverage - Access







GRETCHEN DRISKELL Harry Sheehan
               Chief Deputy Water Resources Commissioner   
 Water Resources Commissioner  

705 N Zeeb Road Scott Miller P.E.
 Ann Arbor, MI 48103  Deputy Water Resources Commissioner
 734-222-6860 
  Theo Eggermont 
 Drains@washtenaw.org  Public Works Director 

Washtenaw.org/Drains 

 
 February 10, 2025 
 
Mr. Uldis Vitins, P.E. 
Vitins Engineering 
44275 Brandywyne 
Canton, Michigan 48187 

RE: Tortillas Tita  585 Joe Hall Drive 
Ypsilanti Township, Michigan 
WCWRC Project No. 8791 

 
Dear Mr. Vitins: 
 
This office has reviewed the site plans for the above-referenced project to be 
located in Ypsilanti Township.  These plans have a job number of 24010, a date of 
January 22, 2025, and were received on January 27, 2025.  As a result of our 
review, we would like to offer the following comments: 
 

1. The proposed construction activities are planned within an existing drain 
easement on the site.  A drain use permit will be required. However, the 
permit application can be submitted once the design is finalized. 
 

2. T
calculations and documentation, should be submitted to our office for 
review. 
 

3. A drainage area map should be included with the design plans on the 
grading sheet. 
 

4. The plans must contain a grading plan, showing the existing and proposed 
grading at 1-foot contour intervals. 
 

5. The off-site topography for at least 150 feet should be included with the 
grading plan. 
 

6. A minimum one foot of freeboard is required beyond the 100-year storm 
volume elevation. 
 

7. The storage volume table for the proposed rain garden must include the 1-
foot freeboard elevation. 
 

8. An emergency overflow channel, approximately 0.25 to 0.5 feet above the 
100-year storm volume elevation, with an unimpeded route to a receiving 
channel must be included in the rain garden design and identified on the 
plan view.
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9. The long-term maintenance plan shown on plan sheet C-8 must include an 

estimated annual budget and identify the party responsible for performing 
the maintenance. 
 

10. Inspection of the infiltration basins following storms of 1 inch or more should 
be added to the long-term maintenance plan. 
 

11. as it pertains to removal of sediment accumulation must be 
defined in the maintenance plan as when ponded water is observed for 
more than 48 hours within the infiltration BMP. 
 

12. The proposed site is noted to be comprised of the western 73.5 feet of Lot 
10 and the eastern 66.5 feet of Lot 11 from Phase II of the Huron Center 
Commercial and Industrial Park development.  As noted on plan sheet C-
5.1 dated July 26, 2005 and prepared by Ayres, Lewis, Norris, and May, Inc., 
the 100-year runoff from Lot 10 was accommodated in the detention basin, 
while the 100-year runoff from Lot 11 was to be detained on-site. 
 

a. The runoff calculations presented on plan sheet C-5, following the 
May 15, 2000 rules, use an area for Lot 10 of 1.061 acres to determine 
how much volume was allotted to Lot 10 within the existing detention 
basin. The portion of Lot 10 included in the current site appears to be 
much less than 1.061 acres. Provide area calculations to confirm the 
site area that was originally part of Lot 10. 
 

13. The runoff calculations presented on plan sheet C-5 indicate that 9,000 
cubic feet of volume is available in the existing detention basin. That 
volume was then listed on Worksheet W11 on Sheet 2 of 2  within the plan 
set. W11 is used to determine the runoff volume credit for infiltration. The 
volume available in the existing basin cannot be listed on W11. 
 

14. Worksheet W13 must be corrected once comments 12 and 13 are 
adequately addressed.  Part B of W13 must be completed. 
 

15. A catch basin is shown within the drainage swale located south of the site.  
Our office does not have a record of a catch basin being constructed 
within the drainage swale between manholes R263 and R264. 

 
a. If a catch basin with a beehive grate is located as shown, then the 

discharge from the on-site rain garden will be diverted from flowing 
to the existing basin via the swale, in which case the entire 100-year 
storm volume must be provided on-site. 
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At your convenience, please send us a complete set of revised plans and the 
additional information requested above so that we may continue our review.  If 
you have any questions, please contact our office. 
 
Sincerely, 
 

 
Theresa M. Marsik, P.E. 
Storm Water Engineer 
(permit\Tortillas Tita rev1) 

 
cc: Francisco Alvarez, Tortillas Tita 
 Martha Jaramillo, Tortillas Tita 
 Laura Doppke, Ypsilanti Township Staff Planner 

Fletcher Reyher, Ypsilanti Township Planning & Development Coordinator 
Doug Winters, McLain and Winters 
Matt Parks, P.E., Ypsilanti Township Engineer (OHM) 
Stacie Monte, Ypsilanti Township Engineer (OHM)  
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Please include invoice number on your
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PLEASE RETURN TOP PORTION WITH PAYMENT

Please put invoice number on your check.
Make checks payable to: Washtenaw County Treasurer Invoice Total:

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

Washtenaw County
Remittance Slip

Invoice No.

Customer Number

Invoice Total Due

Amount Enclosed

Due on
CATHERINE MCCLARY, CPFO, CPFIM
WASHTENAW COUNTY TREASURER
PO BOX 8645
ANN ARBOR MI 48107-8645

Please make checks payable to: Washtenaw County Treasurer

Detach and enclose this coupon with payment

Description Quantity Price UOM Original Bill Adjustments Paid Amount Due

TORTILLAS TITA
ATTN FRANCISCO ALVAREZ
3763 COMMERCE COURT
WAYNE MI 48184

TORTILLAS TITA
ATTN FRANCISCO ALVAREZ
3763 COMMERCE COURT
WAYNE MI 48184

02/12/2025 15621

10720

$1,781.25

03/12/2025

WATER RESOURCES
TORTILLAS TITA
WCWRC PROJECT #8791

Washtenaw County
Washtenaw County Treasurer
P.O. Box 8645
Ann Arbor, MI 48107-8645

$1,781.25

15621

15621

10720

$1,781.25

03/12/2025

2.00 $135.00 EACH $270.00 $0.00 $0.00 $270.00WO 8791 Engineering Site Inspection Fees

13.00 $135.00 EACH $1,355.00 $0.00 $0.00 $1,355.00WO 8791 Engineering Review Fees
INITIAL REVIEW FEES OF $400.00 RECEIVED HAVE
BEEN DEDUCTED FROM THIS INVOICE

1.25 $125.00 EACH $156.25 $0.00 $0.00 $156.25WO 8791 Engineering Review Fees













YPSILANTI TOWNSHIP NOTES: 

1. ALL CONSTRUCT/ON SHALL CONFORM TO THE CURRENT STANDARDS AND SPECIFICATIONS OF THE CHARTER TOWNSHIP OF 

YPSILANTI. 

2. THE CONTRACTOR SHALL CALL THE NATIONAL ONE-CALL DIALING NUMBER "811" OR THE NATIONAL ONE-CALL REFERRAL 

NUMBER 1-888-258-0808 AT LEAST 3 WORKING DAYS PRIOR TO THE START OF CONSTRUCT/ON. 

3. NO SIGNS ARE APPROVED AS PART OF THIS SITE PLAN APPROVAL AND PRIOR TO ERECTING A SIGN, AN APPL/CATION 

AND APPROPRIATE SUBMISSIONS SHALL BE MADE TO THE BUILDING DEPARTMENT FOR REVIEW, APPROVAL AND ISSUANCE 

OF A SIGN PERMIT. 

4. REFER TO ARCHITECTS DRAWINGS FOR BUILDING DETAILS AND DIMENSIONS INCLUDING EXTERIOR BUILDING LIGHTS. ANY 

ROOF TOP EQUIPMENT SHALL BE SCREENED. 

5. SECURITY CAMERAS SHALL BE PLACED ON THE EXTERIOR OF THE PROPOSED BUILDING. CONTRACTOR SHALL CONTACT 

THE WASHTENAW COUNTY SHERIFF'S OFFICE FOR SPECIFIC REQUIREMENTS. 

6. AN UNDERGROUND /RR/GA TION SYSTEM WILL BE PROVIDED FOR ALL LANDSCAPE AREAS. 

7. EXTERIOR SITE LIGHTING SHALL BE DIRECTED DOWNWARD AND SHIELDED AWAY FROM ADJACENT PROPERTIES. 

PERMITS: 

1. CONTRACTOR SHALL OBTAIN A CONSTRUCTION PERMIT FROM THE WASHTENAW COUNTY ROAD COMMISSION (WCRC) FOR 

ALL WORK IN THE JOE HALL DRIVE ROW. 

2. CONTRACTOR SHALL OBTAIN A DRAIN USE PERMIT FROM THE WASHTENAW COUNTY WATER RESOURCES COMMISSIONER'S 

OFFICE FOR STORM WATER DISCHARGE TO THE COUNTY DRAIN AT THE REAR OF THE SITE. 

3. WATER SYSTEM CONSTRUCTION PERMIT SHALL BE OBTAINED FROM THE MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT 

LAKES, AND ENERGY (EGLE), DRINKING WATER AND MUNICIPAL ASSISTANCE DIVISION, IF REQUIRED. 

4. A SOIL EROSION AND SEDIMENTATION CONTROL PERMIT SHALL BE OBTAINED FROM THE YPSILANTI TOWNSHIP OFFICE OF 

COMMUNITY STANDARDS. 

5. CONTRACTOR SHALL OBTAIN ELECTRICAL PERMIT AND INSPECTION FROM YPSILANTI TOWNSHIP INCIDENTAL TO THE 

CONTRACT. 

GENERAL NOTES: 

1. THE SITE IMPROVEMENTS SHALL BE COMPLETED IN ACCORDANCE WITH THE PROPOSAL AND ACCOMPANYING 

SPECIFICATIONS FOR THIS PROJECT INCLUDING THE 2012 MICHIGAN DEPARTMENT OF TRANSPORTATION STANDARD 

SPECIFICATIONS FOR CONSTRUCTION. 

2. THE CONTRACTOR SHALL FURNISH AND INSTALL ALL TRAFFIC CONTROL DEVICES IN ACCORDANCE WITH THE CURRENT 

MICHIGAN MANUAL OF TRAFFIC CONTROL DEVICES. 

3. THE CONTRACTOR SHALL FURNISH, INSTALL, AND MAINTAIN ALL NECESSARY TEMPORARY TRAFFIC CONTROL DEVICES IN 

ACCORDANCE WITH PART VI OF THE CURRENT MICHIGAN MANUAL OF TRAFFIC CONTROL DEVICES. COST OF TRAFFIC 

MAINTENANCE AND CONTROL SHALL BE INCLUDED IN THE CONTRACT UNIT PRICES BID FOR OTHER CONTRACT ITEMS. 

4. ALL UTILITY TRENCHES UNDER OR WITHIN 5 FEET OF PAVEMENT, EXISTING OR PROPOSED, SHALL BE BACKFILLED WITH 

SAND COMPACTED TO 95% MODIFIED PROCTOR DENSITY. PIPE BEDDING AND COMPACTED SAND BACKFILL SHALL BE 

INCIDENTAL TO THE UNIT PRICE BID FOR WATER MAIN OR SEWER. 

5. DEWATER/NG SYSTEMS USED BY THE CONTRACTOR WILL NOT BE PAID FOR SEPARATELY. PAYMENT FOR DEWATER/NG WILL 

BE INCLUDED IN THE CONTRACT UNIT PRICES BID FOR OTHER CONTRACT ITEMS. 

6. ALL SOIL EROSION AND SILT MUST BE CONTROLLED AND CONTAINED ON SITE. 

7. THE CONTRACTOR IS RESPONSIBLE FOR ALL DAMAGE TO EXISTING UTILITIES. 

8. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAIN/NG INTEGRITY OF UTILITY POLES. COST OF SPECIAL CONSTRUCTION 

METHODS SHALL BE INCLUDED IN THE CONTRACT UNIT PRICES BID FOR OTHER ITEMS. 

9. THE CONTRACTOR IS RESPONSIBLE FOR RESTORING ALL DISTURBED AREAS TO THE CONDITIONS THAT EXISTED PRIOR TO 

CONSTRUCTION. 

REFERENCES: 

1. TOPOGRAPHIC SURVEY PREPARED BY JEKABSON & ASSOCIATES, P.C., JOB NO. 21-03-003 DATED JANUARY 7, 2022. 

WCRC ROW NOTES: 

1. THE CONTRACTOR SHALL PROVIDE TWO (2) WORKING DAYS NOTICE TO THE WASHTENAW COUNTY ROAD COMMISSION 

(WCRC) PRIOR TO BEGINNING CONSTRUCTION. 

2. NO PARKING OR STORAGE OF MATERIAL OR EQUIPMENT WILL BE ALLOWED WITHIN THE WCRC RIGHT-OF-WAY. 

3. ALL CONSTRUCTION WARNING SIGNS SHALL BE SUPPLEMENTED WITH TWO (2) FLUORESCENT ORANGE WARNING FLAGS 

POSITIONED ABOVE THE SIGN. THOSE SIGNS IN USE DURING HOURS OF DARKNESS SHALL ALSO BE LIGHTED WITH TWO 

(2) TYPE A WARNING FLASHERS. THE PLASTIC DRUMS AND TYPE /II BARRICADES SHALL HAVE ONE (1) AND THREE (3) 

TYPE C STEADY-BURNING WARNING LIGHTS ATTACHED, RESPECTIVELY. 

4. ALL TRAFFIC CONTROL DEVICES INCLUDING SIGNS, BARRICADES, PLASTIC DRUMS, AND WARNING LIGHTS ARE THE 

RESPONSIBILITY OF THE CONTRACTOR. 

5. SIGNS, IF REQUIRED WITH THE TYPE /II BARRICADES, SHALL BE MOUNTED ABOVE THE BARRICADES ON SEPARATE 

SUPPORTS. 

6. TRAFFIC CONTROL DEVICES ARE TO BE MAINTAINED BY THE CONTRACTOR FOR THE DURATION OF THE PROJECT. NIGHT 

PATROLS OF THE CONSTRUCTION AREA AND DETOUR ROUTE SHALL BE CONDUCTED BY THE CONTRACTOR. 

7. ALL TRAFFIC CONTROL SIGNING SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE "MICHIGAN MANUAL OF 

UNIFORM TRAFFIC CONTROL DEVICES". 

8. THE W20-4, W20-7a AND W20-15 SIGNS SHALL BE COVERED OR TAKEN DOWN WHEN THE FLAGGING OPERATION IS 

NOT BEING UTILIZED. 

9. THE CONTRACTOR SHALL STAKE ALL CONSTRUCTION SIGN LOCATIONS AND NOTIFY WCRC WHEN THE STAKING IS 

COMPLETE. THE CONTRACTOR SHALL ALLOW TWO (2) WORKING DAYS FOR WCRC TO REVIEW, ADJUST AND APPROVE 

THE CONSTRUCTION SIGN STAKING. 

10. THE CONSTRUCTION SIGN STAKES SHALL INDICATE THE TYPE (CODE) AND SIZE OF THE SIGN TO BE PLACED AT EACH 

LOCATION. EACH STAKE SHALL BE MARKED WITH WHITE FLAGGING RIBBON. 

11. TYPE /II BARRICADES SHALL CONSIST OF TWELVE (12) FOOT SECTIONS. 

TORTILLAS TITA 
585 JOE HALL DRIVE 

PART OF FRENCH CLAIMS 680 & 681, T.3S., R.7E. 
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BUILDING USE 

MAXIMUM LOT COVERAGE 

MAXIMUM BUILDING HEIGHT 
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FRONT 
SIDE 
REAR 

PARKING REQUIRED 
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AND ACCESSORY OFFICE 

SPACES PROVIDED 
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1-T, INNOVATION AND TECHNOLOGY 
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201 REQUIRED 
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DESCRIPTION 

ENGINEER DRAWINGS: 

COVER SHEET 
DIMENSIONAL SITE PLAN & LIGHTING PLAN 
TRUCK TEMPLATE SITE PLAN 
PAVING PLAN 
GRADING & SOIL EROSION CONTROL PLAN 
UTILITY PLAN 
DRAINAGE AREAS & STORMWATER 

MANAGEMENT CALCULATIONS 
TOPOGRAPHIC SURVEY & DEMOLITION PLAN 
8/0RETENTION AREA DETAIL 
SESC NOTES & DETAILS 
CONSTRUCT/ON DETAILS 
MOOT STANDARD DETAILS 
MOOT STANDARD DETAILS 
INFILTRATION BASIN EXPLORATION TEST RESULTS 
LANDSCAPE PLAN 
LANDSCAPE DETAILS 

STORMWATER MANAGEMENT SYSTEM CALCULATIONS 

YPSILANTI TOWNSHIP/YCUA DETAILS: 
STANDARD STORM SEWER DETAILS 

OWNER 

MS. MARTHA JARAMILLO 
MR. FRANCISCO ALVAREZ 

TITA TORTILLAS 
3763 COMMERCE COURT 
WAYNE, MICHIGAN 48184 

(734) 756-7646 (PHONE) 

CIVIL ENGINEER 

VITINS ENGINEERING 
44275 BRANDYWYNE 

CANTON, MICHIGAN 48187 

(734) 453-3460 (PHONE) 

SURVEYOR 

JEKABSON & ASSOCIATES, P.C. 
1320 GOLDSMITH 

PLYMOUTH, MICHIGAN 481 70 

(734) 4 14-7200 (PHONE) 
(7.34) 414-7272 (FAX) 
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VITINS ENGINEERING 
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SCALE: 1 "=30' 

ELECTRICAL NOTES 

BUILDING MOUNTED LIGHT FIXTURES SHALL BE ON ONE CIRCUIT CONTROLLED BY A PHOTOCELL MOUNTED ON 
THE ROOF FACING NORTH. IF NEEDED, CONTRACTOR TO PROVIDE CONTACTOR CONTROL DIAGRAM TO ENGINEER 
FOR APPROVAL. CONTROL CONTACTOR SHALL BE IN IN A NEMA-1 ENCLOSURE. 

(2) #8 CONDUCTORS AND (1) #10 GND SHALL BE USED IN EACH CONDUIT RUN. 

IF NEEDED, GAL VAN/ZED RIGID CONDUIT SHALL BE USED ON EXTERIOR OF EXISTING BUILD/NG AND IN THE 
VERTICAL SECTION GOING UNDERGROUND TO PROTECT IT FROM PHYSICAL DAMAGE. THIN WALL ELECTRICAL 
METALLIC TUBING (EMT) WITH COMPRESS/ON FlmNGS CAN BE UTILIZED FOR REMAINING CONDUIT RUN INSIDE 
PROPOSED BUILDING. ALL OPENINGS IN THE EXTERIOR WALL AND CONDUIT RUNS INSIDE THE PROPOSED 
BUILDING SHALL BE APPROVED BY OWNER'S ELECTRICIAN. 

ELECTRICAL SPECIFICATIONS 

GENERAL REQUIREMENTS: 

ALL WORK SHALL BE IN ACCORDANCE: WITH THE NATIONAL ELECTRIC CODE, LATEST EDITION, AND ALL LOCAL 
AND STATE AUTHORITIES HAVING JURISDICTION THEREOF. 

ALL EQUIPMENT SHALL BE SPECIFICATION GRADE AND AND SHALL HAVE U.L. LABEL FOR INTENDED USE. 

ELECTRIC SYSTEMS SHALL BE COMPLETE IN EVERY DETAIL, INCLUDING ALL INCIDENTAL ITEMS FOR A PROPER 
AND FUNCTION/NG INSTALLATION SUBJECT TO FINAL APPROVAL OF ENGINEER. 

ALL REQUIRED PERMITS AND INSPECTIONS SHALL BE OBTAINED BY CONTRACTOR AND SUCH COSTS SHALL BE 
INCLUDED IN BID PRICE FOR THIS WORK. 

EXAMINATION OF SITE IS MANDATORY. CONTRACTOR JS HEREBY HELD TO HAVE EXAMINED THE SITE ANO HAVE 
INCLUDED IN HIS BID THE PRICE OF ALL COSTS DUE TO SITE AND FIELD CONDITIONS. 

COMPLETE IDENTIFICATION OF PROJECT ELECTRICAL COMPONENTS IS REQUIRED. IDENTIFY ALL PANELS, 
DISCONNECTS, CONTROL DEVICES, ETC., WITH THE NOMENCLATURE: REQUIRED USING PLASTIC LAMINATE: 
NAMEPLATE. INSTALL TYPEWRITTEN DIRECTOR/ES OF ALL CIRCUITS ON INSIDE OF PANELS. 

GROUND CONTINUITY SHALL BE MAINTAINED THROUGHOUT THE ELECTRICAL SYSTEM. CONSULT N.E:.C. 250.94 
AND . 95. PROVIDE EQUIPMENT GREEN GROUND WIRE WITH EACH CIRCUIT OR HOMERUN. 

PROVIDE ALL LIGHTING CONTROL, DEVICES AND WIRING INCLUDING TESTING AND ADJUSTMENT AS REQUIRED FOR 
FULL COMPLIANCE: WITH THE MICHIGAN UNIFORM ENERGY CODE (ASHRAE 90.1, 1999 AND RELATED 
AMENDMENTS) 

Fl ECTRJCAI FOIJJPMFNT AND DEYIC£S· 

RECEPTACLES DESIGNATED "GFR" SHALL BE GROUND FAULT RECEPTACLES. FOR OUTDOOR OR WET LOCATIONS, 
PROVIDE WEA TH ER PROOF BOX AND GASKETED COVER PLATE. 

CONDUCTORS· 

ALL CONDUCTOR SHALL BE SOFT-DRAWN COPPER OF SIZES INDICATED ON THE DRAWINGS. ALL CONDUCTORS 
SHALL BE INSULATED FOR 600 VOLTS AND WITH THHN/THWN 75 DEGREES (CENTIGRADE:) CODE GRADE 
INSULATION. 

ALL CONDUCTORS SHALL BE COPPER CONDUCTOR AND SHALL HAVE THWN OR THHN INSULATION AS 
APPLICABLE:. CONDUCTORS NO. 8 AND LARGER SHALL BE STRANDED. 

DISCONNECT SWITCHES· 

DISCONNECT SWITCH SHALL BE HEAVY DUTY NEMA-1 ENCLOSURE: AND SERVICE RATED. 

ALL FUSES SHALL BE CURENT LIMITING TYPE, DUAL ELEMENT TYPE. 

INSTALi.ADON AND METHODS Of EXECUTION· 

ALL BURIED EXTERIOR WIRING SHALL BE IN PVC CONDUIT. ALL OTHER WIRING SHALL BE IN METALLIC CONDUIT. 
FLEXIBLE CONDUIT SHALL BE USED FOR SHORT CONNECTION TO MOTORS, RECESSED LIGHTING FIXTURES, 
VIBRATING EQUIPMENT. ETC.. BUT NEVER LONGER THAN 6 FEET. 

CONDUIT CONCEALED IN CEILING. WALLS OR FURRED SPACES OR EXPOSED IN DRY LOCATIONS SHALL BE EMT, 
THIN WALL ELECTRIC METALLIC TUBING. 

CONDUIT EXPOSED TO WEATHER • IN CONTACT WITH CONCRETE:, BURIED IN SLAB, OR IN HAZARDOUS AREAS , 
SHALL BE HEAVY WALL, RIGID HOT DIPPED GALVANIZED STEEL 

ALL WORK IN HAZARDOUS LOCATIONS SHALL BE DON£ IN STRICT CONFORMANCE WITH WITH NEC ARTICLE 500. 

CONDUIT RUNS SHOWN ON DRAWINGS ARE DIAGRAMMATIC. EXACT ROUTING ON CONDUIT RUNS SHALL SUIT JOB 
CONDITIONS. EXPOSED CONDUIT SHALL BE RUN ONLY IN UNFINISHED AREAS SUBJECT TO FINAL APPROVAL OF 
ENGINEER AND SHALL RUN PARALLEL TO BUILDING LINES, NEVER DIAGONALLY. 

CONNECTION TO EQUIPMENT SHALL BE DONE IN ACCORDANCE: WITH MANUFACTURER'S SHOP AND INSTALLATION 
DRAWINGS. REQUIREMENTS GENERALLY VARY FROM ON£ MANUFACTURER TO ANOTHER AND CONTRACTOR IS 
BOUND TO COMPLY AND PROVIDE: ALL WORK AS REQUIRED ALTHOUGH CERTAIN DISCREPANCIES MAY EXIST 
REGARDING THE REQUIREMENT FROM ON£ MANUFACTURER TO ANOTHER. 

ALL CONDUITS SHALL RUN BACK TO THEIR RESPECTIVE PANEL 
NO CONDUITS SHALL BE TERMINATED ABOVE THE CEILING. 

NOTE: UTILITY INFORMATION ON THIS DRAWING t.1AY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCATIONS AND 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED IMPROVEMENTS) SHALL BE VERIFIED IN 
THE FIELD. 

ANY INFORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FIRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF' THIS PRO..ECT OR FOR ANY USE ON 
ANY OTHER PROJECT, ANY REUSE WITHOUT YIRITTEN 
VERIFICATION AND ADAPTATION BY THE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 
OR ENGINEER. 

Know what's below. 
Call before you dig. 

cop)'Wl"lte O 2024 \IITINS ENGINEERING 
These (nlwlngs and the subject matter contained thereon ore 
proprietary and are net to be used or reprocl.lced wlthcut 
written permiHlon of Vltlns Engineering. 
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ELEVATION = 748.57 (NAVD88) 
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COORDINATE SITE 
RESTORATION WITH 
LANDSCAPE PLAN. 

NOTE, 

REFER TO STUDIO DESIGN - ST L.L.C. 
FOR BUILDING □ErAILS AND 
DIMENSIONS. 

RESTORE ALL DISTURBED AREAS WITH TOPSOIL 
SURFACE, FURN, 4 INCHES, FERTILIZER, 
CHEMICAL NlJTIRIENT, CL A, SEED AND MULCH 
UNLESS OTHERWISE NOTED. (INCID.) 
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1 ACRE - 43,560 SQUARE FEET 
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SCALE: 1 "=30' 

NOTE: UTILITY INFORMATION ON THIS DRAWING t.1AY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCATIONS AND 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED lt.1PROVEMENTS) SHALL BE VERIFIED IN 
THE FIELD. 

ANY INFORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FlRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF' THIS PRO..ECT OR FOR ANY USE ON 
ANY OTI-IER PROJECT, ANY REUSE WITHOUT YIRITTEN 
VERlf'ICAllON AND ADAPTATION BY TI-IE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 
OR ENGINEER. 

BENCHMARK DATA 
BENCHMARK NO. 1 

ARROW ON HYDRANT ABOUT 86' EAST OF 
NORTHEAST CORNER OF SITE. 

ELEVATION = 749.52 (NAVD88) 

BENCHMARK NO. 2 

NORTH RIM ON SANITARY MANHOLE NORTH OF 
JOE HALL DRIVE ABOUT 48' FROM CENTERLINE 
OF ROAD. 

ELEVATION = 748.57 (NAVD88) 

Know what's below. 
Call before you dig. 

cop)'Wl"lte O 2024 \IITINS ENGINEERING 
These (nlwlngs and the subject matter contained thereon ore 
proprietary and are net to be used or reprocl.lced wlthcut 
written permission of Vltlns Engineering. 

ZONED 1-T 

ZONEDJ-T CAUTON, I 
OVERHEAD WIRES I 

found iron / 
su!Xlivision line bar/cap S. 72°31 '31 "W. 152. 00 / 'i:!,J:::/, 

VEHICLE TURNING TEMPLATE NOTES: 

1. DESIGN VEHICLE SHOWN ON THIS SHEET IS A SINGLE UNIT (SU) TRUCK WITH AN 
OVERALL LENGTH OF 30 FEET, WHEELBASE OF 20 FEET, FRONT OVERHANG OF 4 FEET, 
REAR OVERHANG OF 6 FEET, OVERALL WIDTH OF 6.5 FEET AND A HEIGHT OF 13.5 
FEET. SINGLE UNIT TRUCK HAS A 42 FOOT MINIMUM TURNING RADIUS. 90 DEGREE 
TURNS ARE ILLUSTRATED. OTHER TURNS WOULD CONnNUE AT THE SAME RADIUS. 

2. MOST DELIVERIES WILL BE WITH VANS. SEMI-TRAILER TRUCKS (WB-50 AND WB-60) WILL 
NOT BE MAKING DELIVERIES TO THIS FACILITY. 

3. GARBAGE TRUCKS WOULD HA VE A SIMILAR OR SMALLER MINIMUM TURNING RADIUS 
THAN THE DESIGN VEHICLE OWNER SHALL CONTACT WASTE HAULING COMPANY FOR 
CONFIRMATION 
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LOT 12 

NOTE: 
COORDINATE SITE 
RESTORATION WITH 
LANDSC/>JPE PLAN. 

NOTE, 

REFER TO STUDIO DESIGN - ST L.L.C. 
FOR BUILDING □ErAILS AND 
DIMENSIONS. 

RESTORE ALL DISTURBED AREAS WITH TOPSOIL 
SURFACE, FURN, 4 INCHES, FERTILIZER, 
CHEMICAL NUTRIENT, CL A. SEED AND MULCH 
UNLESS OTHERWISE NOTED. {INCID.) 
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LEGEND: 
C.B. - CATCH BASIN 
MH. - MANHOLE 
C.0. - CLEAN OUT 

CONC. - CONCRETE 
ES. - END SECTION 
F.P. -FLAG POLE 
O.H. - OVERHEAD 
U.G. - UNDERGROUND 
HYO. - HYDRANT 
GEN - GENERA TOR 

TRANS. - TRANSFORMER 
U.B. - UTILITY BOX 
LP. - LIGHT POLE 
U.P. - UTILITY POLE 
B.P. - BOLLARD POST 
WG. - WATERGATE 
WS. - WATER STOP 
WV. - WATER VAL VE 

~ - LINE BREAK 
- ASPHALT PAVEMENT 
- CONCRETE PAVEMENT * -LIGHT POLE 

• - UTILITY POLE 
-"- -SIGN 
FIP - FOUND IRON PIPE 
FSB - FOUND STEEL BAR 
SSB - SET STEEL BAR 
SRC - SET RIVET IN CONCRETE 

1 ACRE - 43,560 SQUARE FEET 
R -RECORDED 
M -MEASURED 
C - CALCULATED 

000.0 - EXISTING ELEVATION 
I 000.0 I -PROPOSED ELEVATION 
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SCALE: 1 "=20' 
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BENCHMARK DATA 
BENCHMARK NO. 1 

ARROW ON HYDRANT ABOUT 86' EAST OF 
NORTHEAST CORNER OF SITE. 

ELEVATION = 749.52 (NAVD88) 

BENCHMARK NO. 2 

NORTH RIM ON SANITARY MANHOLE NORTH OF 
JOE HALL DRIVE ABOUT 48' FROM CENTERLINE 
OF ROAD. 

ELEVATION = 748.57 (NAVD88) 

EPOXY COATED 
#4BAR 

~ 

~ 

I ~ .• 
q 

4 
,. 

MOOT F4 CURB - REVERSE GUTTER 

NOTTO SCALE 

BASE COURSE, 4• - GRANULAR MATERIAL CL.ASS II 
"-.. SUBBASE COMPACTED TO 95% MAXIMUM 

IN ACCORDANCE WITH A81M D1577 

SIDEWALK SECTION 

-~ NJ_ 

NOT TO SCALE 

MOOT HMA LVSP, PG 58-22 (TWO COURSE CONSTRUCTION) 

............ 

.i.;== MOOT Ht.IA 4E1, PG 64 22 ....._BOND COAT 

~r= ::. \· ~-:~-- \~~ .. ,:;:.;_.\--:)··:~_:_·>:~>-:-.~~~:-; .;~ 
BASE COURSE, 21M CRUSHED LIMESTONE, "-.. SUBBASE COMPACTED TO 95X: MAXIMUM 

COMPACTED TO 95,r: MAXIMUM IN IN ACCORDANCE WrTH ASTM 01557 
ACCORDANCE Wm-I ASTM D1557 

BITUMINOUS DRIVE APPROACH SECTION 
NOT TO SCALE 

tl!DOT HUA 13A, PG 58-22 

BOND COAT 

BASE COURSE, 21M CRUSHED LIMESTONE. SUBBASE COMPACTED T095% MAXIMUM 
If.I ACCORDANCE WITH AS1M D1557 COMPACTED TO 95,C MAXIWUM IN 

ACCORDANCE WITH ASTW D1557 

ASPHALT PAVEMENT SECTION 

NOTE: UTILITY INFORMATION ON THIS DRAWING MAY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCATIONS AND 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED IMPROVEMENTS) SHALl. BE VERIFIED IN 
THE FIELD. 

ANY INf"ORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FIRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF" THIS PRO..ECT OR FOR ANY USE ON 
ANY OTI-IER PROJECT, ANY REUSE WITHOUT YIRITTEN 
VERIFICATION AND ADAPTATION BY TI-IE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 
OR ENGINEER. 

NOT TO SCALE 

Know what's below. 
Call before you dig. 

cop)'Wl"lte O 2024 \IITINS ENGINEERING 
These (nlwlngs and the subject matter contained thereon ore 
proprietary and are net to be used or reprocl.lced wlthcut 
written permiHlon of Vltlns Engineering. 

ZONED 1-T 

ZONEDJ-T 

ROW NOTES: 

1. WORK IN THE JOE HALL OR/VE ROW INCLUDING THE DRIVE APPROACH SHALL BE 
IN ACCORDANCE WITH THE WASHTENAW COUNTY ROAD COMMISSION 
PROCEDURES AND REGULATIONS FOR PERMIT ACTIVITIES. 

2. NO PARKING OR STORAGE OF M4 TERIAL OR EQUIPMENT WILL BE ALLOWEO 
WITHIN THE JOE HALL DRIVE RIGHT-OF WAY. 

3. REFER TO BITUMINOUS DRIVE APPROACH CROSS SECTION THIS SHEET. TOP 
COURSE AND LEVELING COURSE SHALL BE 1.5" MOOT HM<! L VSP, PG 58-22. BASE 
COURSE SHALL BE 2" MOOT HMA 4E1, PG 64-22. AGGREGATE BASE SHALL BE 10" 
MDOT21AA CRUSHED LIMESTONE 

4. SAWCUTEDGE OF EXISTING BITUMINOUS PAVEMENT FULL DEPTH AND REMOVE 
PRIOR TO PLACING THE BITUMINOUS DRIVE APPROACH. 

CAUTON, I 
OVERHEAD WIRES I 

found iron / 
su!Xlivision line bar/cap S. 72°31 '31 "W. 152. 00 / 'i:!,J:::/, 

PAVING NOTES: 

1. CONTRACTOR TO PROVIDE TEMPORARY PAVEMENT STRIPING AND ALL 
TEMPORARY TRAFFIC CONTROL DEVICES DURING CONSTRUCTION INCIDENTAL TO 
THE CONTRACT. 

2. STEEL BOLLARDS SHALL BE 6" DIAMETER, SCHEDULE 40 STEEL PIPE WITH 
CONCRETE FILL. BOLLARDS SHALL BE EMBEDDED IN AN 18" DIAMETER BY 36" 
DEEP MINIMUM CONCRETE FOOTING. UNLESS OTHERWISE NOTED, BOLLARDS 
SHALL BE 48" ABOVE FINISH GROUND AND SHALL BE PAINTED SAFETY YELLOW. 

3. SIGNS POSTS IN PAVEMENT AREAS SHALL BE PLACED IN A STEEL BOLLARD. 
BOLLARDS FOR SIGNS SHALL BE 30" ABOVE FINISH GROUND AND SHALL BE 
PAINTED SAFETY n=LLOW. 

4. INCIDENTAL TO THE UNIT PRICE BID FOR TRASH DUMPSTER, PROVIDE 3/4" 
DIAMETER BY 1 1/2" DEEP RECESS FOR CANE BOLTS AT GATE IN CLOSED AND 
OPEN POSITIONS. FIEW VERIFY EXACT LOCATIONS. 

Catch Basin "7'8 25' drainage easement storm 
Rim - 742 34 _ ;:. ______ sta se_we_r __ --t-- manhole ,,_ 
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utility pole 12' DTE 611S9/J19nt o.h. vtilhy hfl(JS / utility pole_ o.h. utility lines 
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s9fback 'n9 (typ.) 25' draiMQf easement-+---12' DTE 9aS61119nt 
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I ZONED 1-T 

(TYP.) PLACE BUMPER 

PLACE PAVT MRKG, 
WATERB(1RNE, 4" 

WHITE l(TYP.) 

PLACE RIP-RAP I 
PLAIN, 5 SYD, I 

J I PLACE DUMPSTER I BLOCKS I/"\ 
L O T i\ IO (DETPJL SHEET C-9) L V T / / PLACE BOLLARDS 

PER NOTE lHIS 
SHEET (TYP.l F.G. ~ / i / = ==-~==1r===,~ 

7777777,777z
7
45.777_g_ / g~ ✓-=='"., 11 "'·"""c;· r7'1. I /~ PLACE PAVT MRKG 

~ ~ INTE ;RAL CONCRETE ~~CREEl~~N~ r:~ 
~ CJRB & WALK (10',11' SLAB) 

%,; (DET,IL THIS SHEET) 1/ _.., / _.., / / / / / ~ _.., ~ 

I .::.., , __ ., ,, .. ,. G ZONE 

"' / _.,1/"" //// 

, I - ~ ~- r~ i 
I~ I = /'· I 1J..i PLACE POST, 3 LB .... ... t: AND PLACE SIGN, - :. I ~ TYPED.NO 

- ~P_LAC_E-l--C-ON_C_P-AVT-, _ __,,.-, - - -'HF.0- -1 ~ PARKING FIRE LANE 

- NONREINF, s INCH (TYP.) I ~ r-(~1a_·_,_1_2~")-~ 
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~ -~ .... 

{; ell; / 

1li r:c-:-:1::-::=-::-:=-<-,,.-

PLACE POST, 3 LB. 
AND PLl,CE SIGN, 

TYPE R6-1, 
ON WAY 

(30" , 30") 

LOT 12 

NOTE: 
COORDINATE SITE 
RESTORATION WITH 
LANDSCAPE PLAN. 

l PLAJ E CURB AND IJ..i.. I 
~ GUT ER, CONC, 

DEfl IL F4 ~ 

~ I 

- (REFER TO MDOT DETPJL I V 
_ R-29-I, SHEET c-10) 

1 

)<v.::: 
- P OPOSED E!>UILDING ~ 
- 6000 S.I"'. I 

EARTH GRADE INSIDE INFLUENCE OF 
PROPOSED PAVEMENT SHALL BE PREPARED 
IN ACCORDANCE WITH MDOT 2.05.0JA. 
2.05.03E, 205.03G, AND 2.05.D3H (2012) 

F.G. 
747.2 

60.4 

l ACE SIDEWAU , CONC, 

C,:i 

_ F.F. 747.50 

- I 
- r-- PLACE SIGNS, TYPE ~ 

, - f-- R7-B, HANDICAP I 
P!J.c:E SIDEWALK _ □ (12" , 18") W/ -\-s 
RAMP, a• (SEE VAN ACCESSIBLE. 

PLACE CURB AND 
GUTTER, CONC, 
DETAIL F4 

TAPER CURB TO 
MATCH CONCRffi 
APRON (3' MIN.) 

'1--'aif~:#s:;-~EET_c_-_1_1 _)-, \ =: cf i· ~7 
~~,' • ••• I > 

I AND PLACE POST, 

A~ER CURB TO \ - STEEL. 3 LB • .• I I./ ~,----------~ 
17ER°O HEIGHT (J' - / 1/ PLACE 4" MDOT HMA 13A, PG 

=======''~"!- INCH OVER 4 INCH 
GRANULAR MA 11 IAL I 

I _,,,_,.. , ✓ OVER AGGREGATE BASE, 8 INCH. 
IIN.) ~ ~--+f--r----r---/---L...4 58-22, LAID IN TWO COURSES, 

CLASS II. 
REFER TO MDO DETAIL 
R-29-I, SHEET :-10. 

_..-- < ~ AGGRECATE BASE SHALL BE 
I ~ MDOT 21M CRUSHED 

'/ / ine I yp.) LIMESTONE. AGGREGATE BASE 
• / // / ~ ; / LIMITS SHALL BE ONE FOOT 

'- / ,J BEHIND BACK OF CURB. 

,==:=:=-l:=:'=;_k ~~, ==; 2S'utilityeasement< i,,,, '-...._ I \ J.-7 I 
PLACEP~ MRKG, :~ L ___ ._ ' 25' utih""ty easement 

WATERBO NE, 4" 0 ~ PLAC~ Cl RB ,t,ND 
BLUE IYP.) ,;:::i GUTTf:R, or q, DETAIL 

S91 "MA ~ F4 WIRE ER::;E GUTTER 
nail & tag tmnsform,r ox , I 

in tree root . \. "'-

set iron 
bar/cap 

PLACE SIDEWALK, CONC, 
4 INCH OVER 4 INCH 
GRANULAR MA TE RIAL 

NOTE, 

REFER TO STUDIO DESIGN - ST L.L.C. 
FOR BUILDING DETAILS AND 
DIMENSIONS. 

RESTORE ALL DISTURBED AREAS WITH TOPSOIL 
SURFACE, FURN, 4 INCHES, FERTILIZER, 
CHEMICAL NUTRIENT, CL A. SEED AND MULCH 
UNLESS OTHERWISE NOTED. {INCID.) 

---

concrGl9sid6walk \ I ' ,/"' I I I v I I I I I I 1'1-.. I I I.. 

. ) ,#'#- ~~--'-4-.......,__/.L.....4a...,+-j)~...J.......J....,,!,A=--',...-J---J\ , '-N.1:-:½72:!=0:'--c'4±~-::-::'0c:!-" E-::!l-'-1-:--:!:52.:-='. o-=-'o=--""'1---'--.I......J....--=i--...---..... 

--··-- "· 
REFER TO MOOT DETAIL 
R-29-1, SHEET C-10. 

----- ~ ----" \\..,>,c--- \. '- £ ,.,,,,,,cu, -----'Ill ''f-'PLACE POST 3 LB. ----------------------------------
hydrant water valv9 "' 1 \' 1°•wa· ~-.,n· ' 1 

""" - ~77"~--- - - ~ - / ~ - - ~ - -+--~ - - AN~_!'.'!,ACE ~IGN, 

~ • ~ oNE "'v:4--- t------..----------,="------------

TAPER CURB TO / / \J H (3o·' 3o") '" catchBasin 

- ~~-:f:=_
0

,=~p=E~i=ET=. 
2
=· .__x ~ ~E A ~L D _RI VE (86'wide) - - -

X X 

PLACE DRIVEWAY 
OPENING, CONC, 
DET M. 

asphalt pan ment with concrete curbs 
j ll Catch Basin 

PLACE DRIVE \ storm sewer ---f----- - ---{ }-/ __ stormse~""'~'----

I CAUTION: UNDERGROUND 
UTILITIES IN ROW 

18" sanitary sewer 

APPROACH PER 
ROW NOTES 
THIS SHEET. \ 

\ Sanitary Manhole 
Riin-748.57 
Inv. - 733.32 

SAWCUT EXISTING PAVEMENT 2' 
FROM PROPOSED TYPE M DRIVEWAY 
OPENING AND REMOVE (INCID.). 
REFER TO ROW NOTES THIS SHEET 
FOR PAVEMENT REPAIR SECTION. 

NOTE, 
uvL , ,,.,LL DR1vL , ,_. ·-

SHALL BE MPJNTAINED 
AT ALL TIMES 

storm 
manhole 

18" sanitary sewer 

LEGEND: 
C.B. - CATCH BASIN 
MH. - MANHOLE 
C.0. - CLEAN OUT 

CONC. - CONCRETE 
ES. - END SECTION 
F.P. -FLAG POLE 
O.H. - OVERHEAD 
U.G. - UNDERGROUND 
HYD. - HYDRANT 
GEN. - GENERA TOR 

TRANS. - TRANSFORMER 
U.B. - UTILITY BOX 
LP. - LIGHT POLE 
U.P. - UTILITY POLE 
B.P. - BOLLARD POST 
WG. - WATERGATE 
WS. - WATER STOP 
WV. - WATER VAL VE 

~ - LINE BREAK 
- ASPHALT PAVEMENT 
- CONCRETE PAVEMENT * -LIGHT POLE 

• - UTILITY POLE 
-"- -SIGN 
FIP - FOUND IRON PIPE 
FSB - FOUND STEEL BAR 
SSB - SET STEEL BAR 
SRC - SET RIVET IN CONCRETE 

1 ACRE - 43,560 SQUARE FEET 
R -RECORDED 
M -MEASURED 
C - CALCULATED 

000.0 - EXISTING ELEVATION 
I 000.0 I -PROPOSED ELEVATION 

- DRAINAGE COURSE 
(TBR) - TO BE REMOVED 
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SCALE: 1 "=30' 

TASKS: 
Inspect for sdnHJnt accumulation 

RM/oval of ssdfmsnt ac&lJl1llJlatJo 

Inspect for lfoatables and deMs 

Cleaning ot RoatatJles and debris 

"'-"'"'"""' 
Reestablish vegetation an eroded s/ope5 

Cf9anpatfdngartNlSandax9SSdr!V9s 

""""' 

NOTE: UTILITY INFORMATION ON THIS DRAWING t.1AY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCATIONS AND 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED lt.1PROVEMENTS) SHALl. BE VERIFIED IN 
THE FIELD. 

ANY INFORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FlRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF' THIS PRO..ECT OR FOR ANY USE ON 
ANY OTHER PROJECT, ANY REUSE WITHOUT YIRITTEN 
VERlf'ICATION AND ADAPTATION BY THE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 
OR ENGINEER. 

SITE GRADING NOTES: 

1. REMOVING AND SAL VA GING TOPSOIL FROM BIORETENTION AREAS AND INSIDE 
INFLUENCE OF PROPOSED PAVEMENT PER MOOT 205.03A SHALL BE INCIDENTAL 
TO THE UNIT PRICE BID FOR OTHER ITEMS. TOPSOIL SHALL BE STOCKPILED IN 
UPLAND AREAS. 

2. PREPARATION OF EARTH GRADE, EXCEPT FOR SUBGRADE UNDERCtJmNG, INSIDE 
INFLUENCE OF PROPOSED PAVEMENT SHALL BE INCIDENTAL TO THE UNIT PRICE 
BID FOR OTHER PAVEMENT ITEMS EXCESS MATERIAL FROM EARTH EXCAVATION 
SHALL BE DISPOSED OF IN UPLAND AREAS INCIDENTAL TO THE UNIT PRICE BID 
FOR OTHER ITEMS. 

3. DISTURBED AREAS SHALL BE RESTORED WITH TOPSOIL SURFACE, FURN, 4: 
FERTILIZER, CHEMICAL NUTRIENT, CLA, SEED AND MULCH INCIDENTAL TO THE 
CONTRACT'. 

4. OWNER IS RESPONSIBLE FOR RESOLVING ANY DRAINAGE PROBLEMS ON 
ADJACENT PARCELS WHICH ARE THE RESULT OF THE OWNER'SACTIVmES. 

5 REFER TO SHEET C-10, MDOT DETAIL R-29-I FOR TRANSVERSE SIDEWALK SLOPES 
AND SIDEWALK CROSS-SECTION. BACK OF WALK GRADES ARE AS NOTED ON THIS 
SHEET. 

MAINTENANCE TASKS ANO SCHEDULE 
DURING CONSmUCTION 

~ -~ ~~ ~i ~, 
ml ~ Jl tR I~ ~ ~ • - ~ i • ~ ij ~ -' I ~ ~" -~ s -

X X X 

X X X 

X X X 

X X X 

X X 

X X 

X 

X 

SESCNOTES: 

~ <:) 

~ i ~ • ~ ~ 
i,j 
'• SCHEDULE: 

X Daily and within 24 l1o/Jrs 
otastotm 

X A,n.-d 

X -
X Montt,ty 

X Daily and within 24 llo/Jrs 
otastonn 

X Daily and wllf1ln 24 llo/Jrs 
otasfotm 

""""""""" /M,,hee/ 

A,,,_ 

1. PROPERTY OWNER, TORTILLAS TITA, IS RESPONSIBLE FOR .wl/NTAINING TEMPORARY AND PERMANENT SOIL 
EROSION CONTROL MEASURES. 

2. THE OWNER/CONTRACTOR IS RESPONSIBLE FOA KEEPING JOE HALL DRIVE FREE OF MUD AND DIRT AT ALL TIMES 
DURING CONSTRUCTION ACTIV/TlES FOR THIS PROJECT. 

3. CONSTRUCTION ENTRANCE/EXIT IS TO BE MAINTAINED BY THE OWNER/CONTRACTOR UNTIL SITE PAVING HAS BEEN 
COMPLETED. 

SOIL EROSION CONTROL SEQUENCE OF CONSTRUCT/ON 

1. lnstsll tempomty grave{ ctmStf1Jction 811fl'llnc8i6xi!. (Day 1) 

2 /nstaH silt fBnos prior to earthwork activity. (Day 1) (Dotafl Sheet C-8) 

3. lnstsll {l80l8XtHe fifhH' fablic on existing catch basins and inl9ts ss l1lJt8d on 
drawings. (Day 1) 

4. S!dp lllJd stockpile topsoil, gmd8 lll1d balance ss f"8t/llhl;d. Stllbifiz9 dih:ilBs, 
swalas, Slid other sr&SS IIIBt wiH cllsnn8I COl1C9fllrstsd How within 5 days of 
finBlgn,ds. 

5. Install storm waflN mllflBfllHTllH1t sys/Bm. RtJBd rigllt of ltWJl5 shall be 
stabilizedwilhifl 5dB)'B ofcon,plfmng ~ Ill the rig/JtofWBy; Install 
(1BOf8Xtile lifter fBbrJc on aH cetch basins 8fld inlets. 

6. PlaC6cul/Jandguttsr, andinstallpawmrsntcomp/616. 

7. /nstaH landscaping. Stabilize aH oxposed 0alth with S66d and mulch within 5 
dsy of fins/ grads. 

8. Remove sUt fenctJ BITd catch basin and in!tJt fflt8rs follawing Ypsi/Bnli 
Township approval. 

SCHEDULE 

Spdng2025 

Spring. 2025 

Spdng,2rJ25 

S,,,,,,-,2025 

S,,,,,,-,2025 

Summm-,2025 

Fsfl,2025 

FaH, 2025 

Know what's below. cop)'Wl"lte O 2024 \IITINS ENGINEERING 

Call before you dig. 
These (nlwlngs and the subject matter contained thereon ore 
proprietary and are net to be used or reprocl.lced wlthcut 
written permiHlon of Vltlns Engineering. 

SUNDAY 

SCRAPE STREETS 

SWEEP STREETS 

1i.o·6' 
storm sewer 

subdivision line 

Rim- 742.3 
In - '8.64 

0 E 

~found iron 
. bark:, 

J-T 

0Jt::i1"/!!L 152.fJO_ 

~-----

CAlJTION, 
OVERHEAD WIRES 

st:Jtiron 

• • • "x • 

sta sewer 1A5•6 • easement ,%J':f:1o1s 146, l---+-~•~ta~mi=••~""'=' 

BENCHMARK DATA 
BENCHMARK NO. 1 

ARROW ON HYDRANT ABOUT 86' EAST OF 
NORTHEAST CORNER OF SITE. 

ELEVATION = 749.52 (NAVD88) 

BENCHMARK NO. 2 

NORTH RIM ON SANITARY MANHOLE NORTH OF 
JOE HALL DRIVE ABOUT 48' FROM CENTERLINE 
OF ROAD. 

ELEVATION = 748.57 (NAVD88) 

745.73 74. 
o.h. llfilhy lill98 AO & utility pole 12' DTE 611S9/J19nt utility pole o.h. utility lines 

o.h. u!Jlity lines 

LIMITS OF I ; i 
CONSTRUCTION AND ~ :1 6-~ j 

fAATH l.scJr ~ i I , • /'3~:l-:-!cii7'c/g :.::Sc:.0:.::0-ti 

"' -~ 
11' 1l 

.F7-='45."<.8ic~'=<>'° _, 
745.8 

ZONED 1-T 

MONDAY 

X 

#435 
Building 

Fin.R. 746.92 

CON_,.,., 
( ,r:~1-
1~ 

THICKNESS 

748.76 

~10 sidewalk ]48.()2 
747.99 

hydrant water valv9 
t,l'8 --

747.34 

746.85 

,os ,,. 

747.28 

NOTE, 
MATCH 
PROPE 

N ENTRANCE IEXIT 
MDOT 6A STO E, 12• MIN 
ON GEOTEXTI FABRIC) 

' 

747.67 T/C 
747.20 G 
MATCH 

CAUTION: UNDERGROUND 
UTILITIES IN ROW 

18" sanitary sewer 

STREET SWEEPING SCHEDULE 

TUEDAY WEDNESDAY THURSDAY FRIDAY 

X X X X 

X 

747.62 

SATURDAY 

X 

1i.o' - - 25-;;;;,,; 1 • -;;,ssmont , 
Tl-~ 

745.90 

LOI 
====== 

.. 

747.40 

747.30 

P OPOSEl;l E!>UIL 
606ll S.I"' 

P.F . 74 . a ~-..,..-I 

asphalt pav, 

T/C x 
G 

5 T/C 
5 

747.30 

747,80 T C 
47.30 G 

storm sewer -f-----

Sanitary Manhole 
Riin-748.57 
Inv. - 733.32 

.o 

I TR PROTECTION 
NCE (TYP.) 

MrTS OF 
ONSTRUCTION AND 

EARTH DISRUPTION 

ZONED 1-T 

747.10 T/C 
746.60 G 

NOTE, 
MATCH GRADES AT 
PROPERTY LINES. 

25' utility easement 

LOT 12 

NOTE: 
COORDINATE SITE 
RESTORATION WITH 
LANDSCAPE PLAN, 

NOTE, 

REFER TO STUDIO DESIGN - ST L.L.C. 
FOR BUILDING □ErAILS AND 
DIMENSIONS. 

RESTORE ALL DISTURBED AREAS WITH TOPSOIL 
SURFACE, FURN, 4 INCHES, FERTILIZER, 
CHEMICAL NUTRIENT, CL A. SEED AND MULCH 
UNLESS OTHERWISE NOTED. (INCID.) 

748.80 

74. 
~7.92 748.24 

.• ,9 
-------,1""-

748.63 

CetchBasin 

Catch Basin 

stormse~""'~'----

LEGEND 

000.00 
1000.001 

storm 
manhole 

18" sanitary sewer 

- EXISTING ELEV. 
PROPOSED ELEV. 

- PROPOSED SILT FENCE 
0 - PROPOSED INLET FILTER 

Soils: 

Oshtemo loamy sand (OsB), 0 to 6 percent slopes 
Hydrologic Soil Group (B) 

LEGEND: 
C.B. - CATCH BASIN 
MH. - MANHOLE 
C.0. - CLEAN OUT 

CONG. - CONCRETE 
ES. - ENO SECTION 
F.P. -FLAG POLE 
O.H. - OVERHEAD 
U.G. - UNDERGROUND 
HYO. - HYDRANT 
GEN. - GENERA TOR 

TRANS, - TRANSFORMER 
U.B. - UTILITY BOX 
LP. - LIGHT POLE 
U.P. - UTILITY POLE 
B.P. - BOLLARD POST 
WG. - WATERGATE 
WS. - WATER STOP 
WV. - WATER VAL VE 

~ - LINE BREAK 
- ASPHALT PAVEMENT 
- CONCRETE PAVEMENT * -LIGHT POLE 

• - UTILITY POLE 
-"- -SIGN 
FIP - FOUND IRON PIPE 
FSB - FOUND STEEL BAR 
SSB - SET STEEL BAR 
SRC - SET RIVET IN CONCRETE 

1 ACRE - 43,560 SQUARE FEET 
R -RECORDED 
M -MEASURED 
C - CALCULA TEO 

000.0 - EXISTING ELEVATION 
I 000.0 I -PROPOSED ELEVATION 

- DRAINAGE COURSE 
(TBR) - TO BE REMOVED 
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\'111NS ENGINEERING 
44275 BRAND'fWYNE 
CANTON, MICHIGAN 48167 
TELEPHONE: (734) 453-3460 
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SCALE: 1 "=30' 

NOTE: UTILITY INFORMATION ON THIS DRAWING t.1AY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCATIONS AND 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED IMPROVEMENTS) SHALL BE VERIFIED IN 
THE FIELD. 

ANY INFORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FIRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF' THIS PRO..ECT OR FOR ANY USE ON 
ANY OTHER PROJECT, ANY REUSE WITHOUT YIRITTEN 
1/ERlf'ICATION AND ADAPTATION BY THE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 
OR ENGINEER. 

Know what's below. 
Call before you dig. 

cop)'Wl"lte O 2024 \IITINS ENGINEERING 
These m"Clwlngs and the subject matter contained thereon are 
proprietary and ore not to be used or reprocl.u:ed without 
written permission of Vltlns Engineering. 
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CAlJTION, 
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bar/cap 

------

, 6 
sta sewer 1A5• easement ,%J':f:1o1s 146, l---+-~•~ta~mi=••~""'=' 

, 

12' DTE 611S9/J19nt utility pole o.h. utility lill98 ;6 A 

1 ¢' - - 25-;;;;,,; 1 • -;;,ssmont -+-.,.,.,._ 

r 1: I _,,, 
I BIORErENTION AREA 

~ U' Z (DET/>JL SHEET C-7) 

1 .,, lao 
- 1'--tr!!!fpJ j,-.!,1:. 

- ---- ---

1 •• s I 
{),l... 3.9 LOT I 
!/ Ii l = = = = = = 
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1-6i , 

P OPOSEl;l E!>UIL 
606ll S.I"' 

P.F . 74. a 

' ' ' 
G 

1¢·6 
□ PLACE 73 LF - { 1/2" TYPE K 
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STORMWATER MANAGMENT SYSTEM NARRATIVE-

STORMWATER RUNOFF FROM PAVEMENT AREAS, Bl/lLDING ROOF, AND LANDSCAPE 
AREAS WILL SHEET FLOW TO THE PROPOSED BIORETENTION AREAS. FOR STORMS 
EXCEEDING A 100 YEAR INTENSITY, STORM WATER RUNOFF WILL OVERFLOW INTO 
THE WASHTENAW BUSINESS PARK STORM SEWER SYSTEM OR FLOW OVERLAND AT 
THE SOUTHEAST CORNER OF THE SITE TOWARD THE SEA VER WAY RIGHT-OF-WAY 

STORMWATER OUTLET IS AN EXISTING 18" STORM SEWER ALONG THE SOl/THERL Y 
PROPERTY LINE THE 18" STORM SEWER IS THE JOE HALL PARK DETENTION POND 
OUTLET SEWER UNDER THE WASHTENAW COUNTY DRAIN COMMISSIONER'S 
JURISDICTION. THE DETENTION POND IS LOCATED IN THE WASHTENAW BUSINESS 
PARK JOE HALL PARK (Pl/BL/CJ Ol/TLOT. 

SCALE: 1 "=30' 

STORMWATER MANAGEMENT CALCULATIONS (May 15, 2000 Rules) 

Existing Detention Volume Provided in SE Basin 
(Refer to Reference Drawings Sheet C5.0 and Sheet C5.1) 

Lot 1 O Areo: 1.061 acres 

Composite Runoff Coefficient C: 

C = 0.66 

Detention Volume Provided in SE Basin (100 year storm) 

Qa = (.15 cfs/acre)(1.061 acres) = 0.16 cfs 
(Allowable release rate) 

Qo = 0.16/1.061/0.66 = .228 cfs/acre imperviousness 

T = -25 + Sqr\(10,312.5/.228) = 188 minutes 

Vs = 16,500(188)/(188 + 25) - 40(.228)188 
= 12,848 cubic feet/acre imperviousness 

VI = (12,848)(1.061)(0.66) = 8,998 cubic feet 

ALTERNATE STORMWATER MANAGEMENT CALCULATION 
(Refer to Reference Drawings Sheet C5.0 and Sheet C5.1) 

Pond Volume Provided for 34.67 Acre Drainage Area = 296,306 cubic feet 
(Per 9/98 Topographic Survey) 

Vt = (296,305)((1.061/34.67)) = 9,006 cubic feel 

Use 9,000 cubic feet for Existing Detention Volume Provided in SE Basin. 

SOUTI-1 INFILTRATION AREA (TP-1) 

SURFACE STORAGE SURFACE STORAGE SURFACE STORAGE 
ELEVATION (FEET) AREA (SF) VOLUME (CF) 

745.00 6,100 
2,653 

744.50 4,315 

5,307 (AVE. AREA) 

STONE STORAGE VOLUME = (BOTTOM AREA)(DEPTH)(VOID RATIO) 
STONE STORAGE VOLUME = (4,315 SF)(0.5 FT)(0.30) = 647 CF 

INFILTRATION VOLUME DURING STORM 
VOLUME = (AVE. AREA)(INF. RATE)(DURATION)(1 FT/12 INCHES) 
VOLUME = (5,307 SF)(1.56 IN/HR)(6 HR)(l FT/12 IN) 
(INFILTRATION RATES REFER TO SHEET C-12) 

TOTAL VOLUME = 2,653 CF + 647 CF + 4,139 

DETENTION AND INFILTRATION SUMMARY 

DETENTION PROVIDED IN SE BASIN: 
9,000 CF 

MINIMUM ONSITE INFILTRATION REQUIREMENT: 
4,000 CF 

INFILTRATION VOLUME PROVIDED: 
4,139 CF (103%) 

TOTAL REQUIRED DETENTION VOLUME: 
12,585 CF 

TOTAL DETENTION VOLUME PROVIDED: 
7,439 CF + 9,000= 16,439 CF 

NOTE: UTILITY INFORMATION ON THIS DRAWING t.1AY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCATIONS AND 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED lt.1PROVEMENTS) SHALl. BE VERIFIED IN 
THE FIELD. 

CF = 

= 4,139 CF 

7,439 CF 

ANY INFORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FIRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF' THIS PRO..ECT OR FOR ANY USE ON 
ANY OTI-IER PROJECT, ANY REUSE WITHOUT YIRITTEN 
VERIFICATION AND ADAPTATION BY TI-IE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 

Know what's below. 
OR ENGINEER. Call before you dig. 

cop)'Wl"lte O 2024 \IITINS ENGINEERING 
These (nlwlngs and the subject matter contained thereon ore 
proprietary and are net to be used or reprocl.lced wlthcut 
written permiHlon of Vltlns Engineering. 
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NOTE: 

REFER TO STUDIO DESIGN - ST L.L.C. 
FOR BUILDING DETAILS AND 
DIMENSIONS. 

RESTORE ALL DISTURBED AREAS WITH TOPSOIL 
SURFACE, FURN, 4 INCHES, FERTILIZER, 
CHEMICAL NUTRIENT, CL A, SEED AND MULCH 
UNLESS OTHERWISE NOTED. (INCID.) 
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NORTH RIM ON SANITARY MANHOLE NORTH OF 
JOE HALL DRIVE ABOUT 48' FROM CENTERLINE 
OF ROAD. 

ELEVATION = 748.57 (NAVD88) 
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Know what's below. 
Call before you dig. 

SCIENTIFIC NAME COMMON NAME 
Populus Poplar 
Prunus serotina Cherry 
Betula Birch 
Ulmussp. Elm 
Populus Poplar 
Betula Birch 
Prunus serotina Cherry 
Prunus serotina Cherry 
Acer Maple 
Prunus serotina Cherry 
Acer Maple 
Ulmussp. Elm 
Acer Maple 
Acer Maple 
Acer Maple 
Populus Poplar 
Acer Maple 
Prunus serotina Cherry 
Prunus serotlna Cherry 
Acer Maple 
Prunus serotina Cherry 
Acer Maple 
Acer Maple 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Populus Poplar 
Populus Poplar 
Acer Maple 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Acer negundo Box Elder 
Populus Poplar 
Populus Poplar 
Populus Poplar 
Populus Poplar 
Populus Poplar 
Acer Maple 

DBH 
28 
12 
12 
13 
30 
9 
10 
9 
14 
14 
18 
9 
8 
18 
18 
15 
10 
12 
14 
18 
14 
12 
12 
8/8 
9 
9 
10 
9 
5/8 
11 
9 
418 
8/9/14 
16 

NOTES 

Multi Trunk (2) 

Multi Trunk (2) 

Multi Trunk (2) 
Multi Trunk (3) 

10/16 Multi Trunk (2) 
10 
10/10 Multi Trunk (2) 
10 
10 
9 
12/12 Multi Trunk (2) 
10/14 Multi Trunk (2) 
10/12/10 Multi Trunk (3) 
6/12 Multi Trunk (2) 
8 
8/12 
12/12 
12 
8/8 
9 
10 
13 

Multi Trunk (2) 
Multi Trunk (2) 

Multi Trunk (2) 

15/15 Multi Trunk (2) 
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748.76 
X 
41 8"/Jpxslder 

Side -20' 
Side total • 40' 

_ m 8 12"/winbox, 
--747_________ X S!> 

,1;1,\ ,1;1,A 
Rear -20' 

8o/10" boxelder 
1A;$ ...... f0o/f4"boxelder 

10"/12"/10" l'O.,,_,-J 12"/winboxekier 
boxsld9r 

~10:side~fk :74:B.()2 
74799 

74767 
747.20 

..... ?48- •·. N. 72°40'20" E 152.00 
12,"_waMimiJn 

~~-~ =----
74789 74 .11 
747.43 747.65 

f3"pop/ar 

set iron 
bar/cap 
748.6 

74. 
~792 

Jo~6 HALL DRIVErs6'wide) 4 ______ ,1L 8~ _ _ ____ _,,,;sL 
7AB· ~ 

asphalt pavement with concrete curbs 

747.28 747.62 

---~•ta~,m~sewer 

18" sanitary sewer 

NAVD88 BENCH MARK 
ARROW ON HYDRANT 
ELEVATION= 749.52 

LEGAL DESCRIPTION 

NAVD88 BENCH MARK 
NORTH RIM ON 

SANITARY MANHOLE 
ELEVATION= 748.57 

THE EAST 78.50 FEET OF LOT 11, ALSO THE WEST 73.50 FEET OF LOT 
10 OF "WASHTENAW BUSINESS PARK'; TOWN 3 SOUTH, RANGE 7 EAST, 
YPSILANTI TOWNSHIP, WASHTENAW COUNTY, MICHIGAN. PART OF 

FRENCH CLAIMS 680 & 681. 

Sanitary Manhole 
Riin-748.57 
Inv. - 733.32 

7-48 

'Check Uf/e policy for subdivision 
deed restricf/ons that may affect 
setback requirements. "' 

25' utility easement 

748.24 
Cetcl!Basin 

Catch Basin 

748.63 

stormse.=""'~'---

Soils: 

storm 
manhole 

18" sanitary sewer 

Oshtemo loamy sand (OsBJ, Oto 6 percent slopes 
Hydrologic Soil Group (BJ 

NOTE KEY 

X TREE TO BE REMOVED 

LEGEND: 
C.B. • CATCH BASIN 
MH. - MANHOLE 
C.0. • CLEAN OUT 

CONG. - CONCRETE 
ES. • END SECTION 
F.P. ·FLAGPOLE 
O.H. • OVERHEAD 
U.G. • UNDERGROUND 
HYO. • HYDRANT 
GEN. • GENERA TOR 

TRANS. • TRANSFORMER 
U.B. • UTILITY BOX 
LP. • LIGHT POLE 
U.P. • UTILITY POLE 
B.P. • BOLLARD POST 
WG. • WATERGATE 
WS. • WATER STOP 
WV. - WATER VAL VE 

~ • LINE BREAK 
- • ASPHALT PAVEMENT 

• CONCRETE PAVEMENT * · LIGHT POLE 
• • UTILITY POLE 

..o.. • SIGN 
FIP · FOUND IRON PIPE 
FSB • FOUND STEEL BAR 
SSB . SET STEEL BAR 
SRC • SET RIVET IN CONCRETE 

1 ACRE • 43,560 SQUARE FEET 
R -RECORDED 
M ·MEASURED 
C • CALCULATED 

000.0 • EXISTING ELEVATION 
I 000.0 I -PROPOSED ELEVATION 

• DRAINAGE COURSE 
(TBR) - TO BE REMOVED 
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NOTE: UTILITY INFORMATION ON THIS DRAWING t.1AY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCA Tla-.1S MID 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED IMPROVEMENTS) SHALL BE VERIFIED IN 
THE FIELD. 

ANY INFORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FIRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF THIS PRO..ECT OR FOR ANY USE ON 
ANY OTHER PROJECT, ANY REUSE YilTHOUT WRITTEN 
VERIFICATION AND ADAPTATION BY THE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 
OR ENGINEER. 

Know what's below. 
Call before you dig. 

ccp)'Wl"fte O 2024 VlllNS ENGINEERING 
These lrCIWlngs and the subject matter contained thereon are 
proprietary and ore net tc be used ar reproduced wlthcut 
written permission of Vltlns Engineering. 

Bioretention Area Notes: 

Planting Soil: Planting soil mix shall consist of 1 part composted or organic peat 
and 2 parts sandy loam topsoil. Planting soil should have a sandy loam, loamy 
sand, or loam texture per USDA textural triangle. Maximum clay content is <5%. 
The soil mixture should have pH between 5.5 and 6.5 with an organic content of 
1.5- 3.0 %. The soil mixture should have an infiltration rate greater than 0.5 
in/hour. The soil should be a uniform mix, free of stones, stumps, roots, or other 
similar objects larger than two inches. No other materials or substances should 
be mixed or dumped within the bioretention that may be harmful to plant growth, 
or prove a hindrance to the planting or maintenance operations. The planting 
soil should be free of Bermuda Grass, Quackgrass, Johnson Grass, Mugwort, 
Nutsedge, Poison Ivy, Canadian Thistle, Tearthub, or other noxious weeds. 

Sand: Sand should be clean and free of deleterious materials. For planting soil, 
MOOT Class II clean sand is recommended. 

Mulch: Mulch should consist of leaf compost or shredded hardwood per 
WCWRC specifications. Avoid wood chips. Grass clippings are unsuitable for 
mulch, primarily due to the excessive quantities of nitrogen built up in the 
materials. 

Geotextile fabric: Geotextile fabric should maintain a flow rate of 125 GPM per 
square foot. MOOT specifications are recommended (Table 910-1). 

Aggregate, 6A: 6A stone per MOOT standards. 

Bioretention Area Construction: 

Construction traffic over bioretention areas should be avoided. 

The area surrounding the bioretention areas should be stabilized prior to 
construction of the bioretention areas to minimize compaction and contamination 
of the bioretention site. 

Placement of the planting soil in the bioretention area should be in lifts of 12 to 
18 inches and lightly compacted. Minimal compaction effort can be applied to 
the soil by tamping with a bucket from a dozer or backhoe. Do not use heavy 
equipment within the bioretention facility. Heavy equipment can be used around 
the perimeter of the basin to supply soils and sand. Grade bioretention materials 
with light equipment such as a compact loader or a dozer/loader with marsh 
tracks. 

Compaction will significantly contribute to design failure. Compaction can be 
alleviated at the base of the bioretention facility by using a primary tilling 
operation such as a chisel plow, ripper, or subsoiler. These tilling operations are 
to re-fracture the soil profile through the 12-inch compaction zone. Rototillers 
typically do not till deep enough to reduce the effects of compaction from heavy 
equipment. 

Rototill 2 to 3 inches of sand into the base of the bioretention facility before back 
filling the facility. Pump any ponded water before preparing (rototilling) base. 

In order to speed up the natural compaction process, presoaking the placed soil 
may be performed. Significant settlement can occur after the first presoak, and 
additional settlement may occur subsequent to the initial wetting. If time and 
construction scheduling permits, it is preferable to allow natural settlement to 
occur with the help of rain events to presoak the soil medium. 

PROPOSED BIORETENTION AREA 

PONDING STORAGE AREA 

2" TO 3" LEAF COMPOST OR SHREDDED HARDWOOD 
AVOID WOOD CHIPS PER WCWRC SPECIFICATIONS 

PLANTING SOIL (DEPTH SHALL BE 4 INCHES DEEPER THAN 
THE BOTTOM OF THE LARGEST ROOT BALL. 1B" MINIMUM) 

4" TO B'" PEA GRAVEL 

GEOTEXTILE FABRIC 

NOT TO SCALE 

Bioretention Area Maintenace: 

Proper maintenance will not only increase the expected life span of the facility, 
but will also improve aesthetics. Annual maintenance of plant material, soil layer 
and the mulch layer is required for the overall success of bioretention systems. 

Mulch should be re-applied once every six months, to maximize nitrogen uptake 
by the facility and to help control growth of unwanted plants. The mulch layer 
should be removed and replaced every 2 years. 

Mulch should be uniformly applied approximately 2 to 3 inches in depth. Piling 
mulch around the base of the tree is not recommended as the tree may become 
infested with pests and diseases. Mulch applied any deeper than three inches 
reduces proper oxygen and carbon dioxide cycling between the soil and the 
atmosphere, and keeps roots from making good contact with the soil. 

Soils begin filtering pollutants immediately but can lose their ability to function in 
this capacity over time. Evaluation of soil fertility is important in maintaining an 
effective bioretention system. It is recommended that soils be tested annually 
and replaced when soil fertility is lost. Depending on environmental factors, this 
usually occurs within 5-10 years of construction. 

As with any garden, bioretention requires weeding to control growth of unwanted 
plants that can be invasive, consuming the intended planting, and destroying the 
aesthetic appeal. Weeding should be accomplished routinely and at least 
monthly. 

Water in the facility should infiltrate the system within 4-6 hours or less. Clogging 
or blockage of either the surface layer or fines obstructing the filter fabric used 
between the gravel bed/underdrain and the surrounding planting soil usually 
causes pooling water. Including a clean out pipe in the underdrain system will 
provide access for cleaning the system. Removing the mulch layer and raking 
the surface may correct the surface blockage problem. For blocked filter fabric, 
use lengths of small reinforcing bar (e.g., 2-3 ft of #4 rebar) to puncture the fabric 
with holes every 1-fool on center. If the soils themselves are causing the 
problem, punch holes in the soil or optionally, install a "sand window" at least 1 
foot wide running vertically to the underdrain system elevation. 

If plants wilt during the heat of the day, but recover in the evening, watering is 
not necessary. The plants are simply conserving moisture. If they do not 
recover, watering is indicated. Another good rule of thumb is to stick a pencil or 
screwdriver about four inches into the soil. If the soil is moist at that depth, 
watering is not needed. If the soil is dry, and the shrubs or trees were 
planted within the last three years, watering is necessary. 

If any of the plants do not perform well, become diseased or die, they should be 
replaced. 

For trimming and harvesting, the current practice is to leave ornamental grasses 
and perennial seed heads standing to provide winter interest, wildlife forage, and 
homes for beneficial insects. Plants should not be cut back until spring when new 
growth commences, and even then it is only done for neatness; it does not 
impact growth. Plants may be pinched, pruned, sheared or deadheaded during 
the growing season to encourage more flowering, a bushier plant, or a fresh set 
of leaves. Diseased or damaged plant parts should be pruned as they occur. If 
a plant is pest-infested, perform cleanup in fall to deny the pest a winter home. 
Trees and shrubs may be pruned for shape or to maximize fruit production. 

The properly designed bioretention area should thrive and allow planting 
materials to expand and propagate, eventually becoming overcrowded. If this 
occurs, perennial plants should be divided in spring or fall. 

Chemicals are not allowed in the bioretention areas I stormwater features or 
buffer zones. However, invasive species may be treated with chemicals by a 
certified applicator. 

Mowing of buffer zones is allowed only twice per year. 

By design, bioretention facilities are located in areas where nutrients (especially 
nitrogen) are significantly elevated above natural levels. Fertilization in such 
areas usually is unnecessary, because it is unlikely that soil fertility will be the 
limiting factor in plant growth. If soil fertility is in doubt, a simple soil test can 
resolve the question. If fertilization should become necessary, an organic 
fertilizer will provide nutrients as needed without disrupting soil life. 

Runoff flowing into biorelenlion facilities may carry trash and debris with ii, 
particularly in commercial settings. Trash and debris should be removed 
regularly both to ensure that inlets do not become blocked and to keep the area 
from becoming unsightly. 
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Silt Sack Type A 

STANDARD 
INSTALLATION DETAIL 

INSTALLATION ANO USE GUIDELINES 
"""'"'1-QFTHle!>;L;.T$1,CKll'~C,,TC,,-

...... 'll<O-Mf-11<0"""'"",_,,"'n,ua"TH<wu:r""'lNT"'I~ 
-e.i""""o,"'"...a""'"'"""'.....,"c,...:i
~-™"""lHll_n>_Tlll"""IH""""" 

CURB OPENING 
INSTALLATION DETAIL 

,11'6ftgh<D!fll-11£0P./MiS!lf51i!AllflGONllH191lTIOTl<ETI>..wrtTMli-T""" .,o __ ....,.""" 
....,.,-1WCIPll!CQ;afl0 1)111#1!'1~--T>l<lll'!llfl<IXRIONE.\C><-OFl"""'° 
....,-1,_0M...,G ... 1"•-'IKCA'ICH ..... 

• ,0..--..... 1""" 
-----lflJT'alEEMPn!D 
•-~IIUWl,...,,,,..,...lllEOO'IY<>'l.__,lfl 
•Tllt-llol4"1L1.LlfTMa.lTHllll(ITT{ll,l0HPl'lll>IOl/fm!&eOf,ll!lff 

46.IN O'JTTMI IWl -JliTUlll1TIIII.-QWlff--lK)~ fT 8,IIJO;ll<TO rllfC/l,TOl,IDAllll 
•ll100UT"""ll~atlJ ..... I""""""", -Tili'1tCIWIT,."°""""'""'"- lllO!ll.il' ..... ,.,OM'WEClilOl 
._...,.._Cl...,., &fOllliTHO•l<USTW.OSD<JTOFl;IIFtliOT&IHJEifir"""c IIIENUl""°J!CT, 

CSIGeoturf· 
Down to Earth Solutions 

Professional Construction, Turf, and Landscape Supplies 

SIZE _L_" X --'!i:_' X _Q_" 

, CIVIL SITE IMPROVEMENTS • EROSION & SEDIMENT CONTROL• 
ENHANCEMENTS 

Geoturf@Filter Bag 

Insert l" Rebar For 
Sag Removal From Inlet 
[Rebar Not Included) -... __ 

Domp Loops 
(Rebar Not lncluded) 

Ex_ponslon 
Restraint 

6 

• 2&31 Cardwell klill<I. 
Riolnntmd, VA 2!l34 
WWWJ,Cftf<VMi;~.COM 

Whenever accumulated water on a construction site must be pumped, utilize filter bags toe sure the water is properly 
filtered of silt and sediment prior to discharge Into receiving bodies. Filter bags are construe of strong, high quality 
nonwoven geotextile fitter fabric with a fill port to accommodate a pump discharge hose. Th filter bags permit a controlled 
outflow of water, while retaining harmful pollutants. 

Size 15' x 20' x 8" 
Snout Size 8" 
Holding Capacity 15 Cubic Yds. 

Meets the requirements of MOOT Item 208 
Erosion Control Filter Bag 

•All 
I let Preteetor 

Catcb•AII • is an inlet and c tch basin filtration devi e designed to 
significantly reduce the ingress of ediment into stormwate systems, and 
thereby, improve water quality. D signs are available for custom fit in 
virtually any drainage structure or asting. 

lfllidkii ...... - ......... ..... ,... 

CURB I 
OPENING 

I Mimageable 
z !!lot c.:mtelnmar.t 
ll[<illl 

• Helps o prevent sedimentation of I kes, rivers, and 
strea 

fitted to virtually any drai age structure or 

, reusable, welded steel fra 

e, replaceable, reinforced se iment bags 

• Stand rd overflow feature - No ponding during 
heavy storms 

LIFT 
STRAPS 

r1I CURB f , FILTER 

I I I Optional outflow pons 

I I 

I 

DMRSION RIDGE REQUIRED 
WHERE GRADE EXCEEDS 2% % OR CREA TER 

2 -

\ 
\ 

STRAW BALES, SANDBAGS. 
OR CONTINUOUS BERM OF 
EOIJIV£L£NT H£/CHT --.-... 

SUPPLY WATER TO WASH 
WHEELS IF NECESSARY 

SPILLWAY 

50' (15m} MIN. 

PLAN 

.... 

/ 
NOT£: / 
VS£ SANDBAGS, Sl'RAW BALCS 
OR OTHEI? APPROVED METHODS 
TO CHANNELIZE RUNOFF TO 
BASIN AS REQUIRED. 

I 

I 

l 
12' MIN. 
(.J.6m) 

_J 

NOTES: 
T TH£ £NTRANCC SHALL 8£ MAINTAINED IN A CONDITION THAT WILL PREVENT 
TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHT-OF-WAYS. THIS MAY 
R£0UIR£ TOP DRESS/NC, REPAIR AND/OR CL£ANOIJT OF ANY MEASURES USED 
TO TRAP S£01M£NT. 
2. WHEN NECESSARY. WHEELS SHALL BE 
CllAN£D PRIOR TO f:NTRANC£ ONTO PUBLIC 
RIGHT-OF -WAY. 

3. Wl-fEN WASHING IS R£0/JIR£0, IT SHALL 8£' 
DON£ ON AN AREA STABLIZEO WITH CRUSHED 
STONE THAT DRAINS INTO AN APPROVE:O 
S£0/MENT TRAP OR S£0tM£NT BASIN. 

FllE: DmW!Ct 

TEMPORARY 
GRAVEL 

CONSTRUCTION 
ENTRANCE EXIT 

STORM WATER MANAGEMENT SYSTEM 
MAINTENANCE TASKS AND SCHEDULE 

TABLE 1 

I ~I I i~i I 0 
0 

ll51~ s: Ii ; <i ... " "' i "~ 
0 

~ 
I~ 

~ < 
Cl ~ I i S2 

i§ 0 MAINTENANCE ACTIVITIES FREQUENCY: 
MON/TORING/INSP!CTION 
Inspect for sediment 

X X X accumulation/clogging Annually 

Inspect for floatables, dead vegetation, 
X X X 

Annually and afw 
and debris major events 

lnapect all components during wet 
X Annually wtrather and comparfl to rKOrd plans 

VfJrify that acceas for mainti,nance 
X X X Annually remains clear 

PREV£NTAT1VE: MAINTrNANC£ 

Remove accumulated sediment X X X ,. ,..,,.. 
Remove floatables. dead vegetation. 

X X X onrJ debris As"""""" 

cteon parl<ing areas and access drives X Semi-annually 

Mowing• X As"""""" 

REMEDIAL ACTION 

Make adjustment/repairs to ensure 
X As """"' proper functkming 

CfBCJn out oil and gasoline spills X X X Immediately 

• Not to e;irc:Hd the length allowed by local community ordinance. 

Long-Term Maintenance Plan and Schedule 

Table 1 identifies maintenance activities to be performed, organized by category. Table 1 also identifies 
site-specific work needed to ensure that the storm water management system functions properly as designed. 

- .... 

SILT FENCE (SP-2) 
(MATERIAL: AMOCO PRO PEX 2130 OR APPROVED EQUIVALENT) 

SILT FENCE JOINTI SHEET 
SECTION B-B f FLOW 

""' 

COMPACTED EARTI-I i SHEET 
FLOW 

GEOlEXTILE FIL lER 
FABRIC 

.... 

1½" STAKES 

PLAN VIEW 

Two I 
SPACING 6' MAX. I 

WRA0 ,. ., 

1½" x 1½" HARDWOOD STAKES 
DRIVEN INTO GROUND 1' MIN . 

' ' LATH 
Salvaged edges (typ.) 

MIN. ,__ _ __,...Hitt--------(_TY_P_._) --->sci1ri 

m r~---iintii n ~ - I : 1$1711 ""' 
11 GEOTEXTILE FILTER FABRIC 11 
11 (MIN 10 GAL/MIN/SQ FT) 11¼,)ifl.1 
I I = I 
I I """ II 

I I \ 6" ANCHOR TRENCH 

;.,;,lk 

(( ( - t----------- ) ----------1==¼'=1 
\. 1' MIN. 

) 
) • SUPPORT FENCE 

(IF REQUIRED) 
\. 

.... 

... 

SILT FENCE B FRONT VIEW LATI-I STRIP (TYP.) 

GEOTEXTILE FILTER FABRIC 
FASTENED ON UPHILL SIDE, 
TOWARDS EARTH DISRUPTION 

E]lfF~AP m: ENDS 
J - - OF THE SILT FEN 
SILT FENCE A AROUND EACH 

B A OlHER "TWICE. 

Wla 
SILT FENCE A 

SECTION SECTION B-B 

S[SC GRADING R[QU/R[M[NTS AND STANDARDS 

1. A project/property identifier must be posted and visible from the road at time of 
application in order to conduct a preliminary inspection which is required before a soil 
erosion and sedimentation control (SESC) permit may be issued. 

2. A copy of the SESC permit and approved plans shall be kept at the work site and visible 
from the road and available at time of inspection for the duration of the project or until 
the date of expiration. 

3. No earth moving activity can begin without a grading permit. 

4. Silt fencing, if required, must be trenched in and backfilled. The fencing may be toed-in 
with pea gravel if installed in winter. 

5. Stone access drives must be installed prior to construction. 

6. Stockpiling of any excavated material must be kept away from sensitive areas and 
adequate controls must be in place. 

7. Catch basins, if installed, must be protected with silt sacks. 

8. Dewatering operations must have some type of control, e.g., filter bag, vegetative filter 
area. There shall be no dewatering of unfiltered water . 

9. Erosion control blankets are required on slopes of 4: 1 or steeper. 

10. Rock check dams are to be used instead of strow bales or silt fencing in concentrated 
flow locations such as ditches. 

11. Immediately after installation of stormwater outlets, rip rap must be installed. 

12. All areas of a project that are disturbed must be stabilized by December 1. 

13. All earth changes shall be designed, constructed and completed in such a manner which 
limits the exposed area of any disturbed land far the shortest possible period of time. 

14. Detention/retention/sedimentation ponds must be constructed and stabilized prior to 
other earth moving activities to collect sediment caused by erosion. This shall be designed 
and constructed to reduce the water flow to a non-erosive velocity (See Washtenaw County 
Drain Commissioner's Specifications). 

15. After all temporary erosion control measures have been installed, the owner/contractor 
shall call this office for an installation inspection. 

16. Permanent erosion control measures shall be completed within 15 calendar days after 
final grading or earth moving activity has been completed. All permanent erosion control 
measure shall be maintained a minimum of one (1) year after the final inspection date. 
final inspection shall be scheduled by the owner/ contractor. 

17. All soil, miscellaneous debris or other materials spilled, dumped or otherwise deposited 
on streets, highways, sidewalks or other thoroughfares during transit to or from the earth 
change site shall be removed promptly. 
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BRICK OR BLOCK TO 
MATCH BUILDING 

PAIR OF WOOErRAME 
TREATED SWING GATES 
MOUNTED ON :; 11 DIA. 
ALUM. POSTS 

TOP OF PAVMENT 

~ CON C, TRENCH 
FOOTINGS 
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ID 
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4 11 PRE-CAST CONC.--..._ 
CAP STRIP 

8 11 SPLIT FACE 
C.M.U. TO MATCH BUILDING 
HORZ. REINF. @ 2 1-0 11 O.C. 

#4 BARS 2 1-0 11 O.C. __ __,, 

12 11 X 42 11 (MIN.) 
CONC. TRENCH FOOTING 
W/ (2) #5 BARS 
TOP AND BOTTOM 
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WALL SECTION 
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0 0 
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--++--- WHERE NOTED ON PLAN PER MMUTCD 

MOUNTED 6 1 MINIMIUM ABOVE GRADE 

i------STEEL POST SIGN SUPPORT (:!> LB) OR 
SQUARE TUBULAR STEEL SIGN 
SUPPORT AND MOUNTING HARDWARE 
PER MDOT SPECIFICATIONS 

.-lYti½½-CONCRETE BASE TO BE CENTERED 
ON H.C, PARKING SPACE. TYP. 

NOTE: 
SIGNAGE SHALL COMPLY WITH ADA 
SIGNAGE GUIDELINES 
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50' --0" l,IUIIUI [XP"ANSION JOINT SPACINC 

BACK Of MB 

. . . , . , 
/ RIGID STRUCTURE , 
/ 

5HALL 8£ PLACEO ; 
so·~- MA.X{M.JM £Xf'ANSION JO INT Sf'ACING 

, 1,t EXf'ANSION JOINT 
BETWEEN SIOEIAl.11. AND RICID STRUCTURE, 1 
WHEN DIRECTED 8'1' TIIE ENCilNEER TH( 1 
JOINT SHALL BE PLACED 1•-0• FROlil 1 ~/ r 4• SIDEWALK 

i I I 

f'IIOP(IH'I' L IN[, 
11111// 

, 
- - - ....,,.::: PROPc,m LIN[ 1,( tlPANSJ~ JOI NT \ 11/11 I 

' \ ' ' ' \\ ' ' 
~\-. \ ,,,, ---

1• [XPAHSI~ JOINT 

I 

" ; 

\_ i.,• EiPM6ICN JOINTS _.J 

I 

r 
I 

I 

\_ INSOFAR AS POSSIBLE, SIDEIIALK SHlLL B[ OIV IDCD 
I NTO SOUlA[ UNI T .UIEAS B'I' W(lNS CJ" CUT JOI.MTS 
NOT ICR[ THAN ,6 SFT Cl! L£SS THAN 16 sn, 

LOCATION OF JOINTS IN • CONCRETE SIDEWALK 

SIDEWALK INTERSECTIOOS SHALL BE C,\ST 
~Ol lTH ICALLY WITH JOINT ll NES F'LAC{D 
AS NEAR TO PERPENDICULAR AS POSSIBLE 
'W I TH SIDEWALKS EDG[. TO Al/l) ID NA~ROI 
M PD hilTED PIEC£.S Cf CONCRETE. 

WHERE A PERMA-NENT STRUCTURE IS LOCATED IN 
SIDEIALL PLACE EXPANSl(tj IU.TE!t!AL AROUND 
STRUCTURE MID ADJUST JOINT PATTEf!N TO 
INTERSECT SI RUCTURE AS ILLUSTRUEO. 

TYPICAL SIDEWALK JOIN T LAYOU TS 

1iMDor ,..._ __ .,'-_ 

PREPARED ., 
OESICN OIVl'SION 

~HWBY: ~ 

Clf.llED Bl: I.K.P, 

L 

APPRMD 8': 

~VARIES FROW 2ERO AT 
SIDEWALll TO NIJIM.ll 
CURB HEICIH 

OEPARTl.4ENT DIRECTOR 
Kltk.T.Sle...::le 

DIRECTCII, BOOEAU CF HICHll1 DEYELCPUT 

SIDUALII. ElEVATICtr 

6ACI EOCiE 
OF CU TTER 

HI.I.I, SURFACE 

WA LK. IIOTH AS SPEC IFIED ON PLANS 

....'.i...!_ 
I TYP. I 

• 1.51, l2.0t WAUl,lJlit l TOWiUIO STRE( T 

.. . . 
• SEE NOTES 

4" CONCRETE SIDEWALK 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
BUREAU OF HIGHWAY OEVE.LOPMENT STANOARD PLAN FOR 

DRIVEWAY OPENINGS 
& APPROACHES, 

AND CONCRETE SIOEW ALK 
')-30-201◄ 

r .H. , , .l. Ani!OVAL 

7 - 1 -201◄ 

Pl.AN om 
R- 29-1 SHEET 

l OF ~ 

HMA DR IVEWAY APPROACH 
!TO 6E USED l'ITH DETAIL ll 

i-- • . • .•. • .•. • , 

SrDEIAUt ELEVAT ION 

6ACll EDGE 
OF CUTTER 

l~ VAR IES FROM ZERO Al 
SIOUALll TO .IIORWAL 
Cllfl8 HEICiHT 

CO~RETE ORIVE'IIA'I' .I.J'PROACH BETWEEN 
CURB 010 SIOEHLK. IS 6" THICK ~LESS 
OTHERWISE SPECIFIED OI THE PLANS. 

NOTlS: 
IOIO..ITHI C CURB I$ INCLUOEO IN IHE CONCRETE 
ORIVEIAY APPROACH OOANTIT'I' . 

AEINri)l:CEl£NT IS ~T REOUIRED UNLESS SPECIFIED 
~ TIIE PLAHS- -WHEN R[ IHFOOCEll:NT rs SPECIF I ED , 
SEE CIWH CN THJS SHEET. 

' '2" EXP.I.HSI~ JOINT 

CONCRETE DRIVEWAY APPROACH 
CJD BE USED 11TH OETAll L CR Ml 

1 • TRANSVERSE 
D'PAMS ION JOINT \ 

I 

EXTRA WID TH 10 BC 
.I.COED U ALLEYS AND 
COl,l,ERC l ll ORIVEJAlS 

·,· 
EXTRA WIDTH TO BE 

AODCO lT ALLEYS ANO 
CCIM:RCIAL DRIVE WAYS 

I • HIANSVERSE 
[ XF'ANSION JOINT 

--- PL4NE OF IEAKNESS JOINT--~ _,,,,-- --.______ 

.......___ Sl.80ASE WIIEH SPECIF IEO ON 
H£ PLANS 14 " MIN.) 

I 
·M .·~ 

'- WHEN CONCRETE DRIVEWAY APPROACH IS SPECIF IEO . !HE 
THICWU COM:RETE SIOEWAl.ll THICUUS JS EQUAL TO 
THE TH ICKNESS Of THE CCN:AE TE ORl'IE WAY APPROACH. 
lffl(N HMA ORIVEIU'i' APPRQl,CH IS SPEC I FIE.O, THE 
THICKENED CONCRETE SIDEWAllt TH ICKNESS IS&• MIN. 

THICKENED CONCRETE SIDEWALK 

REINFORCEM !!:NT FOR CONCRETE DRIV EWAYS 

CONCRETE DR IVUAY I IRE SIZE AVERACiE re ICiH J 
TH IC(N[SS If,• X 6" i,,£SH) tlBS/100 SFT I 

11. 4 " LESS TH4N 8" 
rz. 9 ., 

10' 

"'· 
10· 10' 10' I 8" DR CiREATER USE WIRE FABRIC REINFOOt:[l,,{Nl SP£CIFI£0 

ON STANDARD PLAN R-37-SERIES - -- --· W.X. MAil, WAX, 

ADJUST ORIVUAt JO INTS AS NEEDED TO AUGN WITH 
ANY COINCIOl'-IG TRANSVERSE PAVEIENT JOI NTS, 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
Bllf!EAU OF HIGHWAY DEVELOf>MENT STANDARD PLAN FOR 

W = R - d 

DRIVEWAY 

Fl 
I I 

., I 
~ • 
~ _, 
~ 

NOTE: 
W = MINl!.llM WIDTH OF THICKENED CONCRETE SIDEWALK. 
I R - d ) SHI.LL NOT BE LESS THAN DRIVEWAY W!OTH. 

THE "R" DUENSION IS SPECIFIEI) IN THE PUBLICAT!ON 
NAOMINISTRATIVE RULES RECiULI.TING ORIVEWA'l'S, BANNERS 
AND PARADES 00 Ill OYER HIGHWAYS". 

- THICKENED CONCRETE SIDEWAL~ 

<-_J DIRECTJON 
. OF TRAFF re 

CONCRETE DRIVEWAY OPENING LAYOUT 

/
111 

ALIGN DRIVEWAY RETUR::;2 OPENING IN CURB & GUTTE:,J, 

A I ~l_jA 

~1Lt;::=='7t~=======.~======1'rc:'=⇒.,~~- GUTTER ,., 

CONTRACTION OR PLAN~// B~ '-._ __ FLOW LINE ~-CONTRACTION Ill PLANE 
or WEAKNESS JOINT-- OF WEAKNESS JOINT 

z • 
/ 

' 
CONTRACTION OR PLANE 
LF IIElKNESS JOINT __ _,, 

FLOW L !NE "- -CONTRACT ION OR PLANE 
OF WEAKNESS JOINT 

SECTION A. - A. SECTION 8 - E 

CONCRETE DRIVEWAY OPENING, DETAIL L 
ff TO FRONT EDGE OF CUTTER PAN 

l'H USE "r" JOINT IF THE DRIVEWAY 
ANO CURB ARE POURED 

ALIGN DRIVEWAY RETURN TO FIT OPENING IN CURB & GUTTER 

MONOLITHICALLY □R SYM:IDL ~B"A 
JOINT IF THEY ARE POURED A 
IN STAGES. 

RAO!US AS SPECIFIEO ON PLANS 
Cfl AS DIRECTED BY THE ENGINEER 

___ ::___ .. ~ REINFORCEMENT AS IN ADJACENT CURB & GUTTER 

SECTION A - A 

CONCRETE DRIVEWAY OPENING, DETAIL M 

NOTE: 
FOR ROADWAYS WI TH CONCRETE PAVEr.ENTS, LONG ITUO I NAL LANE TIES \II ILL 
BE CONTINUOUS THROUGH THE DRIVEWAY OPENING ANO THE SPACJNCi OF THE 
#'5 BARS IN CONCRETE DRIVEWAYS SHALL BE ADJUSTEO TO AVOID CONFLICT 
WITH THE LONGITIJO INAL LANE TIES. 

DD 
Q !AI\.I SlnPf • 2.01 MAXIMUM SLOP£ 

- 10'1- l,ll'.C.l - - -

I ~.:,,MUM SLOPE ~' SI OEWALK 

I 
APPROWIHELY 10' 

0 

,---------------------1 
MICHIGAN DEPARTMENT OF TRANSPORTATION 

BUREAU OF HIGHWAY DEVELOPMEN7 STANDARD PLAN FOR 

DRIVEWAY OPENINGS 
& APPROACHES, 

AND CONCRETE SIDEWALK 
9-30-2014 7-1-2014 

F.H,W • .I.. APPROVAL Pl.AN DATE 

• SEE NOTES 

R-29-1 SHE.ET 

2 OF 4 

...,.12't MAXlt.lJM CHANGE IN SLCPE 
~ AT 10' INTERVALS CSACil 

8'1. MAXIMUM CHANCE IN SLOPE 
AT 10' INTERVALS CCRESTl 

LOW VOLUME COMMERCIAL OR RESIDENTIAL DRIVEWAY SLOPES 

MAXIMUM GRADE 1.S-!. M.lX I MUM GRADE 41 

COMMERCIAL DRIVEWAY PROFILE FOR MAJOR TRAFFIC GENERATORS 

NOTES: 

FOR ORIVE\IAY DESIGN REFER ALSO TO ~ADMINISTRATIVE RULES REGULATINC 
ORIV[IAYS, BANNERS, ANO PARADES 0-l Ill OVER HIGHWAYS• ANO GEOMETRIC 
DESIGN G-680-S[R]ES, CO~ERCIAL DRIVEWAYS. 

FOR CURB AND CUTTER OETAILS. SEE STANDARD PLAN R-30-SERIES. 

TRANSVERSE SIDEWALK SLOPES ARE TYPICALLY 1.51, I2.oi MAXIMUM!. IN 
ORDER TO MEET SITE CONDITIONS. IF THE TRANSVERSE SLOPE IS REOU]REO 
TO BE LESS THAN t.5'1., LONCilTUOINAL DRAINAGE I.IJST BE PROVIDED. 

WHEN SETTING GRADES FDR COt.lMERCIAL DRIVES. THE TYPES or VEHICLES 
USING TH£ DRIVE SHOULD DE CONSIDERED. 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
BUREol.U OF HIGHNAY DEVELOPMENT STANDARD PLAN FOR 

I I 
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~ ' 1 
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\ I ~ 
'- EPOK'i' COATED #4 BAR) 

4• CJIIT IHEH TIED TO~ CAST ◄ • 
- !HTECRAI. 11TH PA\IEIENT ...,;... 

(I- GUTTER PAN 'l'IOTH WAY BE REOUCEO 'IIIEH APPROVED BY n!E EHGIHEER ► 

T 

DEU.IL 

Bl 

Bl 

" 

DETAIL 

Cl 
Cl 

Cl 
C◄ 

cs 

" 

OUEHSJ(tj 

T ,. ,. 
LANE 1 lts 

AS SHOIH 

OMITTED 

AS SHOWN 

CONCRETE CCtlCJUE 

C'i'O / LFT C'l'O / LFT 

0, 09DO !• 0.0855-1 

\ I 
'- EPIJXY COA TED #4 w J J 

()I ll IHEN TIED TD 00 CAST ◄ " 
I NTEGR A.L , 1Ttt P,t.VEIENT - · 

0I 11:NSICH 
LAhE TIES 

N 

2' -6 " 1t ,• OW ITT£D 

CCJ«:FICTE 

C'l'D / LFT 

0.050& 
0.0506 

0-0Gl2 
0,0&]2 

Q.0757 
0.0757 C 

,. 
n 

• if!EN OTHER THAN 1~ 1◄• MIN. TO 9~ MAX. I 
FACE EKPOSlJRE JS SPECIFIED 00 PLA.NS, VARY 
TOTAL CURB HEIGHT ~O BATTER .I.CCOROIKCLY 

• ~ r\-- ~ - EPO:<Y (DATED "'4 BAR • 
1/ -.\-- ~ OMIT WHEN TIEO TO ~ CAST :; 

INTECRo\l. 11111 PAVEMENT ,. 

7 -

'. 

l. [ POK'I' COATEO #4 BAA } J 
4• CIIIT ~EN TIED TO CR CAST 4• 

_.. INTEGRAL WI Tri PAVE.IE.NT ~ . 

DETAIL 

01 

02 

OJ 

DIIENSICII 

r ,. ,. 
10' 

LANE TIES 

AS SHOWN 

OollTTEO 

A.S SHOIN 

' 

COHCRHE 

CYD / t FT 

O,Ol88 

0.078& 

\ I 
\. EPOXY COATED #4 SAA _! 

4• !Mil 'IIIIEN TIEO TO Cfl CAST 4• 
- INT[GIW. Willi PJ.VEIENT ~ 

DiltE.HS ICWol 
DETAIL • N 

Ut£ TlES 

" 1' -'" 1,,• AS $H(JIW 

" 1' 1" -,,,• CIH TTEO 

FJ 

f5 2' -6 • 11-.• AS SHOWN 

" 

CONCRE:TE 

(YO / LfT 

0-0484 

0.0◄ 84 

D.0610 

D,0610 

0.0737 

0,07]1 

D 

F 

,._. 
? 

- 1,2 TH ICKNESS 
\er=========•- -' OF PAVE~NT 

\__ 
~•AS£ 

N 

~ \_ LJ.I,,( TIE 

-- BOTTOII: OF PA'IE~T 

E 

DEJA.IL Cl.f!B HEIGHT LA.!£ TIES 
Ctt!CRETE 

CYO / l FT 

EL "..,,. o.o:l10 

E2 OMITTED 0, 0310 ,. 2'-0 .. OMITTED O.CM11 

DEPAATMl:NT Dl>!ECTOR 
K,rlcT, Sl~ 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
BuAEAU OF HGHwAY 0£\IE.LOPMENT STANDAAJ Pl.AN FOR ii.Mnor ___ ... , __ 

PREPARED 
BY 

APPROYED BY: ~&,fu1; ~ CONCRETE CURB 
CONCRETE CURB & 

AND 
GUTTER 

DESIGN OIVISIOO 

DRAIN B'i': ll.:.l:.. 
0£0:£0 ST: l,K.P. APPRCIYEO BY: 

4_,_ a 4;/4,1/.far 
'3-30---201◄ I 2-6- 2014 R-30-G I SHEET 

Dllft:CTIR, !II.REI.II Cf HIGHI AV D£VElll'lfNT F.H,U, Af'Pl!OYAL -~fl.~,_~,.~IT~- 1 OF 2 

B - B 

DETAIL B 

A - A 

B - B 

DETAIL C 

10' -0" 

4'--0" 'IERTICAL CURVE I 

A - A 

B - B 

DETAIL D 

1B 

I 

k,_B 

'J\ 
:..,I 

I 
A - A 

B - B 

DETAIL E 

1 

I ~I 

:..,I 
I 

A - A 

B - B 

DETAIL F 

CONCRETE CURB, CURB AND GUTTER ENDINGS 

STEEL-----, 

\ 
' 

r 

1~FIBER 
JOINT FILLER 

' 

' 
1" FIBER JOINT FILLER 

NOTES: 

CURB AND GUTTER RADII SHI.LL BE DIMENSICNED TO THE FRONT EDGE 
IF THE GUTTER PAN OR EDGE OF PAVEt.ENT. 

CONCRETE CURB AND GUTTER ENDINGS WILL BE PAID FOR [N LHUR 
FEET LF THE ADJACENT CURB DETAIL. 

JOINTS SHA.LL BE PLACED AT RIGHT ANGLES TO TllE EDGE Of CONCRETE 
CURB AND GLITTER, 

JDHffS DET,\JLEO ON THE PLANS SHALL SUPERSEDE THOSE SPECIFIED 
ON THIS STANDARD PLAN. 

BOTTDY SI.OPE OF CURB AND GUTTER STRUCTURE MAY BE THE SAIE 
SLOPE AS BOTTOM LF PAVEMENT. BACK OF CURB AND VERTICAL EDGE 
Of GUTTER PAN MAY HAVE A 1,1,\XIl,l.lM 11t 81.TTER TO FACILITATE 
FORMING. 

\fflEN CURB AND GUTTER l S CAST INTEGRALLY, SEE CllRRENT STANDARD 
PLAN R-31-SERIES. 

ALL JOINTS FOO CURB OR CURB ANO GLITTER ARE INCLIJDEO IN THE PAY 
ITEM FOR TIIE CURB OR CURB M,ID GUTTER. 

STEEL-, 6" MIN, ,,------ I,t TOOLED JOINT 

\\ \ 18H Ml.XI , /~ AT 11◄ 

' , lj >- i- I 

' ~ 

f-,-------------,,--' 

CONTRACTION JOINT 

JOINTS IN CURB OR CURB AND GUTTER NOT TIED TD CONCRETE PAVEMENT; 
ADJACENT TO CONCRETE BASE COURSE; OR ADJACENT TO HMA PAVEMENT: 

A. PLACE 1" FIBER JOHH FILLER AT <100' MAXIMUM INTERVALS. 

8. PL,\CE 1# F[BER JOINT FILLER AT SPRING POINTS OF INTERSECTING STREETS • 

C. PLACE I,t ISOLATION JOJNT AT CATCH BASlNS PER STANDARD PLAN R-37-SERIES. 

I). f'LACE CONTRACTION JOINTS AT 40' MAXJt,tJM INTERVALS. 

JOINTS IN CURB OR CURB AND GUTTER TIED TO JOINTED PAVEM£NT 

A. PLACE 1~ FIBER JOINT FILLER □PPOSJTE ALL TRANSVERSE EXPANSIOO JOINTS 
IN PAVEMENT. 

B. f'LACE I,t IS□LATl!Jl JOINT AT CATCH BASINS PER STANDARD PLAN R-31-SERJES. 

C, f'LACE CONTRA.CTlON JOINTS OPPOSITE ,\LL TRANSVERSE CONTRACTION JOJNTS 
IN PlVE!itJH. 

D. A SY"131l... (81 JOINT SH,\LL BE PLACED BET'«EEN CURB a, CURB AND GUTTER AND 
ADJACENT CONCRETE P.&.VEMENT AS SPECIFIED ON STANDARD PLAN R-41-SERIES. 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
BlJ'.cEAJ OF HIGHWAY DFVFlCPMFNT STANDA"ID PLAN FOR 

VITINS ENGINEERING 
4427!5 BRANCYWYNE 
CANTON, MICHIGAN 48187 
TELEPHONE: (734) 453----3460 
EI.IAIL: vltlnsAJmlch.edu 
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JOINT UYOJT IS ,a.s INO !CATEC OIi AS DIRECTED 6Y 
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INT ERMEDIATE DRIVEWAY JOINT DETAILS 



• ,wmtilil l.AHOUW SUH IS 2,01 IN EACH OlRECTI~ 
IF TM'iEL• MINDlJM DIIOSICM 5' X S', SEE 
NtJTE5-

fll !MXHI.IM RAMP CROSS Sl.DPE IS 2,0"!.. RUNNING SLOPE 
51. - 71: Hl.31. IQXUO!l, SEE tl!TES. 

PERIU.NEKl 
OOSTRUCTlON 

( "NCIN-WA~ING~ AREA 

,;,-.,,_# ~ 
. .::-::\-::,. 

" .... \: ,._ "" -- ROLLED CURB 

"' ... ---r-_____ OE.TEC1A31.E ORNING SVRFACE 
.,_ .. ..., ~• ACROSS FULL WlDn-1 

.. ~ {SEE NIJTESl 

SIDEWALK RAM:P TYPE R 
CROLLED SIDES) 

••••• FULL CIJR8 HEJ!JiJ W.Y til 
R£00CEll TO ActOMMOOAT£ 
MA~IIIJM SIDE FURE SUFE 

SIDEWALK RAMP TYPE F 
lflAREl.l- SIDCS~ 00 RAWS SHOWN! 

1iMDoT 
DEPARTI-JENf DIRECTOR 

Kit!,: r. awudl~ 
MICHIGAN DEPARTMENT OF TRANSPORTATION 

BUfID\U OF DEVE!..Cf'MENT ST/\1\[J/ffi PLJ\N FOR 

"""""'-·~ 
PREPARED 

" OESIGN DIVISION 

Df!'MIIB"i'l ...!h.!...:.L.. 

CHEIJEO BY= W.lt.P. 

.fflO'i'ED SY:-~=~======
ll'IR£CTOO. IUIUll IT FIEID SERVICES 

SIDEWALK RAMP AND 
DETECTABLE WARNING DETAILS 

&-27-2017 R-2B-J SHEET 

1 or 1 

• tw:.Hlllil LAHO'ING SUR IS 2,01 IN EACH OIRECTltlil 
IF TRAVEL- tmmtJN DIIIENS[Cffi 5' x 5', SEE 
NOTES-

• MAXl!IJM RAMP CROSS- Sl.:J?E rs 2.CI~ RUNNING SLOPE 
5:£ - 71. U,l'f. NAXl.ll!M). SEE tfJTES. 
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WM.UNG AAEA 

SIDEWALK RAM:P TYPE RF 
CRCUEO / FLARED SIDES! 

CURS R>W 
PA\l'EIENT OPENING * LANDING 

., ------ - DETECTABLE WAIDHNG stEfACE 
2 MAX- ~---- 24" ACROSS FlJLL WIDTH ISEE ~ES) -

I / 
•• RAIF SLOPE 51: - 71. 

(9.31. NAXU,UII SEE NOTES 
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. . . . 
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\ \;:---..._ 1'" EXPAHSUJI JOINT 

'......._ GRADE BR£AK 

RAIi' AND LANDING SLAB THICII.IESSES 
Sllfil 8£ 4S CALLEO FOR [If rnE PLANS 

REINFO~liENT AS !N 
ADJACENT CIJRB & GUT1£R 

IWJIIJM 

CURB TYPE 
im.r 

WlCI-IE'SJ 

' • 
B1 ,. 1 

" ¾ I 

" ~. 1 
DI ~. 1 

" ¾ 1 
D! ~. 1 
C1 ,, ,, 
C2 ,,, '• 
Cl "• ,, 
C< "• "' " ' 
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SECTION A-A 

~ ~ ~ ~ 

• .r,, .• , Jl: ' • • / • • • .r,, . • t,. 
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!WP SHALL END FLU91 
11TH BACK DF Cl.115 

- ffiANSITlON M!J.\CENT OOTTER PAN 
CflOSS SECTIOH TO PflOVIOE s.01 
MAXIliU CWNTEff 5Ulf'E ACIIIJSS 
TllE. R.\Mfi aFIENHIC. 

fl '• 
" 

,,, "' ,, SECTION THROUGH CURB RAMP OPENING 
(TYPICAL ALL RAif' TIPESI 

Fl "• 
,, 

" ¾ "' " 1 ,, 
" 1 ,, 

rml t:.fiB TYPES SE£ 
STANOARD PLAN R-ln---SERJES 

• WE OETECTAUI.E 1/ri~ING SURFACE SIJAU. eE LOCATED 
50 THAT 11IE EDIE NEAREST lHE RAIL CFIOSSI!ifG IS 
61 MINltil.lM AND 151 liWIIU FROM THE CENTERLINE 
CF THE NEAREST RAIL, DO NOT PLACE. DETECTABLE 
\IARNJNS ON RAILRQ~ CROSSING WtTERJAl, 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
BUREAU OF DEVELOPMENT SfMON!D PL/,N FOR 

SIDEWALK RAMP AND 
DETECTABLE WARNING DETAILS 

6-21-2017 

SIDEWALK !lYP. J 

----- OETECTAlllE l'MHtNG Slll!fAC£ 

R-2B-J 

2-'I• ACROSS FlLL WHITH (SEE NIJTESl 

RAJLROAD CROSSING MATERIAL fTTP, l 

--- PED£STRIAN GIITE llfllER£ PROVIDED> 

···--- OETECTAl3LE WNffllNG SURFACE 
2~* ACROSS FLU WIOTH <SEE NDTES.l 

SHEET 

2 OF" T 

DETECTABLE WARNING AT RAILROAD CROSSING 

Nl:J,llliST UlG;; WIHUN 
2" CF SHII.ILOER 

SIDEWALi. 

[l[Tf.:CTABLE VARNING SURFACE I 
£4" .i.CRess ru.L wnm-1 / 
iSEE JIJTESI --·-··' 

DETECTABLE WARNING AT FLUSH SHOULDER OR ROADWAY 

MICHIGAN DEPARTMENT OF TRANSPORTATION 
BUREAU OF DEVELOPMENT STN>OAF.D Pl..M>l FOR 

• MoU.lllJM LAH~ING SLCPE JS 2,01 IN EACH 11lREtHtlil 
IF TRAVEL. MINIM.JN OHENSICNS S' :c 5'. SEE 
NOTES-

• MAXHIJN RAMP CROSS Sl!PE IS 2, a\. RUNNING SLOPE 
51 - 71. 18,J1 NAXUIIM). SEE (rrl)TES. 

SIDEWALK RAllP TYPE P 
( PA.RAI..LEL RAIIF l 

:XI ~OT llSE 111 AREAS lf!ER£ PINJING MAY OOCUR 

SIDEWALK RAllP TYPE C 
<COM3lNUIOti RAl!Pl 

DETE:CTABLE W.f\HING SURFACE 2-4" ✓ 
~CROS."i nu. l!t)T>I ,~ DlAH WlDTI-1 -7~;::., 
IS AT LEAST g•-o-, OTHERlll!SE NO , 
DETECTABLE W.fltlNG IS 11::QlHREil. ---- - -------- - --., .. ,~;,......_ 

~~-r.Jtfl~i,-, 
.,.,.;;""-:X.::7'" .... ,~;.i:•··· ~ 

If_.."/' ~,..,, '"-...::..._'S -._..,)f,>1'--_,~ _____ ,.., 

l. ~·., -, 
'Z~••c••C--::::__,..,.- "---------.y> 

SIDEWALK RAMP TYPE M 
flEDUN ISLA!lll 

llITTCTAfllf. WARNlNG SJJRFACE 
24 ~ ACROSS FULL lfIOTI-1 
!SEE Nlll£Sl 

MICHIGAN DEPARTMENT OF TPANSPORTATION 
BU;tEAU OF IJE\£1..0PMENT SfANDARIJ PLm FOR 

• GRA!JE. 
BRW 

--- 5,0% Ml.II:. iiUNNlf'G SLOPE 
BEYtll) EIOfTOlil GRA!lE BffEtsR. 
SEE srcn 011: s---e 

, \lllERE EITH!:R END CF TI!£. BOTml 
GRAD£ Bfl!::A!( IS i«lflE T1IAlt !l-' FROf,I 
UII:: HACK a~ CURB, UH:: Dl::.Ti:CDIIL~ 
W,WWfG SHALL BE ux:ATEO AT IBE 
BACK OF QJ:'i8, {DCK IJUENTATION 
rs NOT SIGNIFICANT ON IW)]U5) 

SIDEWALi RUF LOCATED IN RADH:S !TYPE R SHOWN) 
<GR~E BREA~ OFFSET GREATER THAN 5' I 

SIDEWALK RAMP AND 
DETECTABLE WARNING DETAILS 

G--2:7-2017 
F.H,'11,,1., IPPll(II/Jil. 

R-2B-J SHEET 

3 or T 

LEGEND 

LJ SllY'tO SlJRFAC£ 

I OETECT..li8lE tl.RMJNC 

f) 

CROSSWM..t: MIMW:INC 

PR5:FEH» LOCATJCW 
fF flR~INAGf. !NI.H 
ITYP, I 

AL TERMATE LOCATION 
S:lDEWA;...K RAW- ?ERPE.tlll!ClUR TO RADIAL CURB (TYPE F SffllNI 

/llSE WITH RADIAL CURB WHEN THE CROSSlAl.K All) SIDEWALI() 
\ RAM' AR£ NOT Al. lGNED 

~ CF DRtilfU.GE [Ni.IT 
I T'fP. I 

"" ......... , ... . . .. .. 
- ..... y .. 

SlOE'ltil.ll !WI' f'Etff'EMt!lD.iLAR TU TANG£~ cune 
HY~ F ANO TYPE Rf SllOWfO 

• GRADE 3RE~S AT 1HE TII' ANO BOTTOM CF 
CURB Rtill'S Sf!All BE PEfP.£NDICULAR TO 
:II[ DI:U:CTUiN CE" TRAVEL. 

tu TRANSJTtON AO.IJ.C017 Gl:TITR PAN CROSS 
SECTION TO PROYHlE 5,0i MilIIIJ~ CWlflffi 
$LOPE ACROSS Tl£ ~If' OFE!HNO-

SEE SI-EET i! FOO CURB RAMP OPENU!G 
llETAJLS. 

PhVEt.OH 
Cl.RB RAW 

O?ENING 

WHERE BOTH ENDS OF THE 
BOTTQI GRAOf IIRf.Att ARC 
!l'lTIUN 5' Of THE BAC~ Cf 
Cllll!J, TII[ DETECTABlE 

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

IIARNIMG SHALL BE. LOCATED _,,/.,.. i3 
(JI 11£ IWP SIRFACE: AT _,.,,,...,--
11-IE. liOTJOM GHAOC Bllt:AA, •• 

'"" ......... ·• .. ~ ... ½ ~¥...- .............. ... 
y ..... , ,.. , .... .,, .. ~ 

.... .... "" " ... "" ..... 
- • • ~ • - ~ y "" .. 

\'( .... • GRADE BIOi: I T'l'P I 

'-.._ 2J. [5.01 MA~.) 'Sl..Of'E BE'!'DND 
BOTTOM G!OOE BIEM 

SIDE.WALK RAF LOCATEO IK RADIUS !TYPE R SHOWIO 
!&RAD£. BRr:AP: (fFS£T LES$ THAN S' l 

RMI" RUN 

SECTION B-B 
SIDEWALK RAMP ORIENTATION 

..--------------------! 
MICHIGAN DEPARTMENT OF TRANSPORTATION 

BU::iEA!J OF OE\IEl.OPMENT STANDAAIJ Pl.Nol FOR 

.. M.UlU LANi/lNG SLll'E lS- 2,0; IN EACfl DIRE.CTllll 
IF TRAVEL. MltHIUI OIN:NSICli!S S' :c S'. SEE 
NOTES-

• MAXIU RAMP CROSS SLOPE. rs 2.01. RIJIIU~ SLOPE 
51- 7't. 18.31. MAXUIIMI, SEE !«ITES, 

1 -"Ntl!-f~(l;IlW;" A~A 

1 - RIX.LED CURB 
I ----·-} ~ - ..... ~ 

...... - .... 

~='S;'.;;;::'..:..1 ... 
'<\,~·c.· •• 
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<., .. :::::": 

( -/~~ 
·- z• MAXllllll! OEJECTABI..E WN"itf!NG i!ORDER t:FFSET IEASURED 

AD: TH£ ENDS Cf TH£ RWilJS. SEE NIJT£S 

~ 

( R..lDL\.L DETECTABLE lfARNIHC SHOD I 

( TANGENT DETECTABLE WARNING SHOWN ) 

SlDEW ALK RAM:P TYPE D 
!D£f'RESSEO CDRNERI 

L& lll..Y WHEN HIDEPENDENT DIRECTIOIAl. RAWS CAN NOT BE COOTRUCTED FCR EACH ClmSSlNG DIRECTION 

SO'l TO 651 

Of BASE\ . ½ 

7 °! c::::,. l1L 7 

DOME SECTION 

MICHIGAN DEPARTMENT OF TPANSPORTATiON 
BU;eAU Of OE\.'El.OPMENT SThNDARIJ F" .AN FOR 

SIDEWALK RAMP AND 
DETECTABLE WARNING DETAILS 

R-2B-J SHEET 

'4 OF T 

Al...lGNED IN D!RECTI!Ji CF lRAVEL ANO 
PERnNOJCUUR tel RADUU TO GRADE BREAK 

t j_ ~ 
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DOME ALIGNMENT 

DETECTABLE WARNING DETAILS 

N011'S• 

DETAILS SPECtffED !'Ji THIS Pl.AM APPLY Tll .Ill CflfSTlllCTlON, 
REctlfSTRUCTI~, tit AL.TERATIClil (F STREETS, CURBS, lit S10E.WALlS 
IN "!llE PU5UC RfOO !F wav. 

SIDEWALK ii:AWS ,I.RE TO BE LOCATED AS SPECIFIED Of THC PLAN~ OR 
AS OIRECTEf> B'l' TH£. EN61HE£R. 

rwrS- SHN.l BE f'ROVlOCO Al All CORl'iERS IJ' #i [NTERSE.CJIOM 
I-IERE. THE~ rs [XJSTlNG Of! PRCfOSEO SIDEWALK AtfJ CURB, RAWl"S 
SJiAl..l AI..S;J BE PROVIDED AT lilARKE□ AND/Olt SIGHM...IZED MllH!LOtlt 
CftOSS-INGS . 

SURFACE TS.Xll.flE If" TH£ RAMP SMALL SE THAT OEITAllriED 8'I' I. CllAtm: 
BRIDUMG, TRANS'IEIISE TO THE ~NING SI.DP:::, 

Sl!:EWAI..K SHALL Bf fWf!ED lltiERf T~ [)fUYEl'lil CURB IS EXTENDED 
ACROSS TH: W.U:. 

CARE SHA:..L BE TAKEN TD ASSlRE A UNIF~lil GR.lllc lit THE. AAlF. 
li-lF.llf. CON:Jnrats PE!lNIT, IT IS IJ£SIRA~ f WAT lffF. SUP[ DF THI:: 
RIJII' BE J!o; CN.Y ONE OJRECTJCN, ?WU.£:.. TO THE OlRECTltfi OF 
TRAVEL. 

RAIi" 110TH SHALL BE INCRUSEO, If NECESSARY• m M:CtJIIJJATE 
srnr:w.w.: SN01 ll8inVAI HllJHVJtT QMAI.L y IJSF.D SY Tllf 
IDUC:IPALJTY, 

1-!EJI 5' MlNllilM •mTHS AR£ NOT PRACTICAll,:_E, RM IJDTH 1110 BE 
REOOC£D TO NOT LESS THAM 4~ .\Nil LANDINGS TQ NOT LESS THAN 
4' X 4'. 

DE.T£CTABU. W.\RNtNG S:.lf!FACE COVERAGE IS 24• IIINllil.JM IN n!E 
D!R£CTION (1': RMP/P'A.f.-1 UAY£L AKO: TIH~ ™--.L itDT» 0~ Tl!~ 
IWl"/P.UH CPENUK: £XC...UOl~G CURIEi M ~Uf£0 cum T!WISITIO~ 
AREAS. A BCIIDER IIFFSET NOT GREA~ THAN :z• IOSIRED M.DWG 
TH~ EnG~S (1': 1'11£ DtT£CiAlllt 'IAAMt~ IS A:.LOUBLE:. f"OR IUOIAL 
Cl.Im THE :FFSET [S IEASUHf□ FD TI£ ENDS OF Tl£ rwnus. 
FOR NEW Rlm'JIAY coosrnucno,i. T!tC R.uF" CF!OS$ SUP[ lilA.¥ NOT 
EXt£ED :ii.~ FOO AL.TERATI~ TO EXISTING P.D.lDWAYS. Tl£ CROSS 
SL.i:tt !Mt 8£ TQNi!S1T10Wf:O TO IE£T AN EXISTING ROMIWA'f C.AAOt. 
11-IE CROSS SUl'E TlWiSITfOJII SH.ALL BE Af>PI.IED I.INIFrRlt..Y OVER Tl!E 
Fl.U. LENGTI-l IJ'" l1IE IWf'. 

TI£ MAlflWM RUNNING SLOPE tf fl. 3'1 IS REUTIYE Ttl A FLAT !0'1l 
REFERENCE. ffflWEVEft, IT SHALL NOT F£QIJIR£ ANY RUF CR SERJES 
OF RAll'S m EXCEED 15 FEH IN LEMCTfl IIICT DICLUIIJNG LAIIHNG'5 CR 
TRAMSITICNS, 

DRAINAGE -STm.JCTUA£S SIIOOLO WOT B£ PLAC:Eil IN LINE WlTH RAll'S. 
TtlE LOCATION or THE RAif! SlUlllO TAJ:E P~CUJEtlC'[ 0¥ER Tt-£ 
LOCATION O' TllE DRAlNAGE STRtlCTURE. WllERE EXrSTING ORAINAt£ 
SBUCTURES ARE LOCATED ~ 'HIE flMF' P.i.W Of TRAVEL, USE i\ 
IM.:1UfACT~ER'S NJA CD~LlOO GRATE.. !FENDIGS SIW.;. toT 1£ 
GRSATER THAN ~t. ELrlrlfiATEO !PEN.INGS SMALL BE PL.Aero so THAT 
THE: LIJ«i lilMEHS!IJI JS PERPENOICULNI TO THE DOMrtlANT JIRECTllJII 
OF fRAVEL, 

TH£ TCP CF THE JOJNT FILLER FCft All RAM? TYPES stl,\ll SE FLUSH 
WITH 1ltE ADJACEll"T C(JIICRETE, 

CfOSSWALK AND STtP LUE WARIUNGS, !F USED, SHALL BE SD LOCATED 
AS TO STCP TRAFFlC SHORT OF RAIi' CROSSIN!iS. SflECIFlC DE.TAILS. 
FIR w.RU~G APPI.ICAHONS AR£ GIYF.N JN ffli: '\ITCfHGAN w.NLIAI. (JI 
UNlf'ORM fflAFFIC CONmOl DEVICES'. 

FLAAEO Sm£$ 'i!Ttl 4 SlOPE Cf 10i NfJ(!ltVW, IVSUREO ALO~ Tl-£ 
ROADSIDE CURB UP£, SIIALL IE PlfflYltlEO ltlEfiE Ali UNIIBSTRIJCTEII 
CI~t;III..A.TIOI PATIi 1.ATf.lU.ll. Y CfflJSSF.S Tl-I( S-IOF..ll"M.r; ftAMI'. Fl. A.RF.U 
SDES ARE NOT REWIRED WHERE THE RAlf' IS BOIOERE.O BY 
LA'4DS-CAPllriiG, UNPA\'EO SURFACE OR l"Ef!MANEIIIT FIXED OOJEtTS, 
WHERE THEY AfiE MDT REWJIRED, FURf:O SIDES CAN BE CDt1S1DER£D IN 
OIOER ro AYtllD SHARP C!JflB RET1JINS AT RMP DPElm.JCS. 

DEm:nSI.E WA.=lfflNG PU1ES liUST aE. INSTALLED USUIG FABRICATED CR 
FIElD CUT llHITS CAST AND/OR Mi!CHORE.D IN TI!E /IA\Of.NT TD R£SJS.T 
SfllFTING OR H;'.AVltolC, 

MICHIGAN DEPARTMENT OF TRANSPORTATiON 
BU~ OF DEVELOPMENT STAND!fll'., PL,"'N FOR 

ii 
F 

~ 
w 
0 

□ w 
ii! 
!!! 

le 
< 
0 

ci 
z 
w 
ii! 
!!! 

::! 
F 
~ 

" w , 
0 .. 
0. 

V!TINS ENGINEERING 
4427!5 BRANCYWYNE 
CANTON, MICHIGAN 48187 
TELEPHONE: (734) 45.3-3460 
EMAIL: vltlnsAJmlch.edu 

z :s 
0. 

le 
'" ,.. .. 
< 
z 
;; 
::, 
w .. 
0. 

~ 
0 

.(c!_ 

.(c!_ 
~ 

-

" w 

" w .. 
0. 

,j, 
i 
f! .. 
w 
0. 

0 w 

"' " w .. 
ii 
0 

.(c!_ 
N 
.(c!_ 

N 

-

C, 
z -cc 
w 
w z -C, 
z 
w 
en z -t--> 

1-z 
z<C 
~c, --Cl)J: 

W D.O 
<(~ >-:E 
1-0cc cc _ 
~ 0~ 
Cl)...J D.Z 
~ ci! :i: ::::, 
...JJ: (1)0 
-w zo 
b:O :=:= 
0-, 0ce 
1-IO 1-z 

Cl0 ccW 
IO wl-

1-J: 
CCC/) 

~~ 
0 

"' C 
·c: 
QJ 
QJ 
C 

"' C -W C 
"' QJ 

o £ E 
-- a. C::, 0 
QJ (JI -

E C ~ 
C O QJ 
0 (.) 0 
L 

·5 0 Q) 
C a_ L 

W ·- 0 
........... ~ :"t 
=c;t:'. 
-~:::, 0 
(.) :a (/) 

~c:: 
FF 
"o 

~:ui 
Zocw 
8!i:<> z 
@s Cl: 
Li.~ w 

zoc 
faZ1,i 
=>" -.,,wo 
!ll CD o,: 
• WO 

f;:l ~ VI 
~ i:, i, 
~ CD iii 
::I!~~ 
.,,-ii) 
""' zz • 
31= 0 IQ 
<"' 0 .. z .. 
o 0 oc 
,.. ., w 

~ffi~ 
0::E< 
w □:, 
"'o => z,.. 
u,<J 

" "' le lt5~ 
<Fw .... ,. 
0 .. " ~G; 
~

C:w 
zw 

8" ~ " 01;:i:S z_ 
ocw 

8!:!.!i:£ 

Cl) 
...J -
~ w 
C 
C 
cc 
<C 
C 
z 

~ 
Cl) 

I-
0 
C 
::E 

w 
~ 
z 
t:; 
w ,; 

PROJECT NUMBER 

24010 I 
I 

SIDEWALK RAMP AND SIDEWALK RAMP AND SIDEWALK RAMP AND I UMBER 

DETECTABLE WARNING DETAILS DETECTABLE WARNING DETAILS DETECTABLE WARNING DETAILS i 

L __________________________________________________________________________ f_.,_ •• _ •• _._ ... _.,,_ .. ___ ~_"_-~_.,,_,, ___ R_-_2_B_-_J __ ·_'"_i_,._T, ______________________________ f_.,_ •• _ •• _._·-__ .. ___ ~_.,_-:._~_, ___ R_-_2_B_-_J __ ._._"i_,._T, ______________________________ f.,_ •• _ •• _._-__ .. __ 1-_"'_."-'~_•;;,'_ .. .,,,._01,,,,,_,~~-1 __ R_-_2_B_-_J __ 1_,_SH_i_,._T, __ ...., ___ c ___ -__ 1 __ 1 ____ .i 



McDowell & Associates 
G.o11cl\nl<ol, £n>1ronmonral di Hy<lro11otowcol Sll'l'lCti • Mattrlal, T1JtJn1 di lmp,cl/on 

21 JSS Hlatcher Avmu• • Fornd>io, Ml 48220 
Phone: (248) 399-2066 • Fa,c (2◄8) 399-2157 

www.mc.dcwut.ccm 

Grupo Aluj ar, LLC 
6270 Briarcliff Drive 
Van Buren Town11hip, Michigan48111 

Attention: 

Subject: 

Ms. Mlll'tha JaT111I1illo 

Io:filtraiion Study 

September 25, 2024 

Job No. 24-375 

Proposed Stonnwater Management System 
Tortillas Tiia 
SSS Joe Hall Drive 
Ypsilanti, Michigan 

Dear Ms. Jaramill.o: 

In accordance with your request, we have perfo:nned an lnfiliration Study at the subject site. The 
purpose of th.is study is to evaluate infUtration capabilities of the subS<>ils relative to the proposed 
stormwater management system. Our findings a:re presented below. 

It has be-en _proposed to incorporate an "infiltration to the ground" component to the stormwater 
management system for the development. Therefore, test pii eKcavaiions were performed in 
accordan~ with the "\Vllilhtenaw County Water ResoUNes Commis.sioner Rules and Guidelines, 
Procedures & Des.ign Cr.iteria for Stormwater Management Systems," (WCWRC RuJi,s) issued 
August 2014, revised October 2016. The excavations were performed by the client and the 
infiltration tests were conducted by McDowell & AsS<>ciates' perso.nnel: Edward Quintal. 

Field ,vork & Laboratory Testing 

Two Teat Pits, dei;ignaied as TP-1 and TP-2, were excavated lo deplhs ofsix feet six inches (6'6") 
and six feei eight :inches (6' 8") below the existing ground surface. The test pit locations were field 
located by the clil:nt. The approKimate iest pit locations are &hown on th.e accompanying Test Pit 
Location Plan. Descriptions of the soil and groundwater conditions encountered in the te.st pits may 
be found on the Test Ht Log sheets which accompany this report. 

Following completion of the test pit e:ccavatioru;, each test pit wa, prepared for infiliration testing in 
accorchmce with "Section V: Design Requirements for Stormwatcr Management Systems, Part D -
Design Requiremunts - Jnfiltration BMPs, Item 3 - Soil Infiltration Testing Methodologies, Double
Ring lnfiltrometer" of the WCWRC Rules. Infiltration lest preparation consisted of excavating a soil 
bench adjacent to c:aoh primary test pit excavation. The test pits were benched at depths of two feet siK 
inches (2'6") and lt"wo feet eight inches (2'8"). The icst pits were performed below the s.ssumed six
inch {6") depth of'the proposed bioretention invert due to the presence of topsoil and fill S<>ils. On 
the benched soil, two double ring inft!trometers with open bottoms were embedded into the soil at a 
depth -of about IW<) inches (2") into the soil bench. Extra care was exercised to maintain a good seal 
betmen the steel tubing arul in-situ soils to prevent loss oftest water. Following installation of the r.vo 
infiltrometers, a th.io needle-punch geotextile filter was placed above the soil in the imer ring of each 
infiltrometer, and'the pipes were tilled with about five inches (S") of potable water to initiate tihi:, "soak 

Nii.well & Associates 

Te.st Pit Log 

Job l'i•mbori .::24;:;;-.l:,7"".s ___________ _ 

Pro,led, lnflltrntion S1udy - Tortillu Titt 

Lo<fltlon: 585 Joe Hall Drive 
Ypsllanrt, Milchlgan 

Soil Stratlaraphy: 

-0'011-2'S" M~ist brown sandy TOPSOfL "l'ti th .roots 

2',5 11 - 61'8" Moist tow~ brov\'11 11i11y SAND ·with ocoosional &tones 
-1nd clay snms 

OroundWflt:r Depth: ______ .c5.c'S'_' ____ _ 

Soak P•rlod (PI= #1) 

TmlPlt #: ____ ~ 2 ____ _ 

Dstot ____ 9a;,l.:.,l&,.,,,'2a:,024:.:.. __ _ 

W-euth-li!r: Tempern.turie > 32 degrees --~ ---- ---
Ground Elv.: ____ ~N~IA~----

Pipe IMtallad•• #.I 

Soll Depth: 2'6" 

lnn~r :Pipc Oia.: ___ ~ O'o'-•----
Out<r Pipo Dia. ___ ~o~•t~O-" __ _ 

Embe-dment: 012!'1 ---~~---
St I ck-up: 0'5' --------

Pipe ltt1taUitlOl'l #2 

lnner :Pipe Dle.: ___ ~ 0'6'-•----
0urer Pipe Dia.. ,01101• ---~~---

Em bed men t: or2"' --------
Sri clt •up: ___ -=.0 '5c..' ___ _ 

Soak P..-lo<I (PIDe #2) 

Start Da1e: Start o ... , ----
Note,;: ____________ _ 

Time: 30min Wotor Drop: I.SS inolm 
Note<: ____________ _ 

Time: '30 min Water D.rop: 1.7.5 in.lhm 

No~; ____________ _ 

TOIi Period (Pil)O #1) 

Time: '30 min Water Drop; 1.S-0 tn~he, 
Note.: ____________ _ 

Time: '30 min Wator Drop: I.SO inoh.o, 
Note&: ____________ _ 

Time: 30 .min Water Drop: 1.44 inches 

Ncte3: ____________ _ 

Time: lOmin \Voter Drop: 1.4-4 4.nohcs 

Notei: ____________ _ 

Time: ---- Water D.rop: Inches ---
Averye of last4 r-e1dinp; 1 .47 inches in 30 minutes 

Unftl.otored infiltration rite, • 2 . .94 inc.heis/hoi1r 

----
Notet: --------------Ti. me; 30 min -~= - W•ter Drop: ·1.00 inohe, 
Notas: _____________ _ 

Ti.me: 30 min - = =- Wt1ie:r 'Drop: 0.94 inches 

'Not~i: _____________ _ 

T.,;P,rlo<I (Pll)0#2) 

Time; _ .::3.::.0 .::,m,.in~ Wl'lte-r .Drop; 0,&8 im:hes 
Notes: _____________ _ 

Tlme: --"S"-0 .. m,.in~ W•terDrop: 0,88 !nohe, 
Notes: _____________ _ 

Time: 30 mh, -~-- \V"ie:rDrop: 0.88 inches 
Notes: _____________ _ 

Time: 30min - ==~ 
Notes: 

Wl'lter 'Drop; 0. 81 inches 

--------------T {me; ---- Water Drop: fochH ---
Aver.ye of l.ast4 readings: 0.86 inoh in 30 mtnutes 
Unfactored inflltmtlon rue • 1.72 inolmihour 

Page -2- Job No. 24-375 

period". Representative soil samples were obtained at each test location. Additioruil information 
pertaining to infiltration test depths, intiltromettr configurations ud soak period durations may be 
found on the accompanying Test Pii Log sheets. 

Once the appropriate soak period duration was maintained in 1111ch inftltrometllC, the casings wer() 
refilled with potable water and the infiltration iesi was initialed. Throughout the course of testing, 
waler level readings within the inner ring of the in:6.lttotnetere were obtained a111d recorded at specliic 
time intervals, It should be noted that water level readings were talran to the nelii'l!St sixteenth of an 
inoh (l/16"), ·water level readings from ea.>h inft!tration test may be found on the Test Pit Log sheets, 

A representative soil sample was also obtained at the test locations, Laboratory tests for moisture 
content and grain-size distribuiion were perfonned on the g[ab sll!llples obtained from the infiltration 
test locatioru;, Test results are provided on the accompanying Sieve Analysis she.ei. 

Soil descriptions and depths shown on the test pit logs are approximate indications of change from 
one soil type to another and are not intended to represent an a:rea of exru::t geologic change or 
stratification. Due to their manner(s) of depositioo, the transiti0.11 from one soil type to the next may 
be graduail rather than abrupt Also, the site shows some signs of modification whicll could indicate 
fill and soil conditions different from those mcountercd at the test pit locatiom, 

Groundwater Conditions 

Groundwater was encountered at :respective depths of' five feet1en inches ( S' 1 O', and five feet eight 
inches (5'8'' below the existing grade. It should be noted thatshort-termgrourulwater observations 
may not provide a reliable indication ofih.e depth of the water table. In soils with significant fines 
content (clay and/or silt)., this is due to the slow :rate ofinftltration of water into !he borehole. \Valer 
levels in granular soils fluctuate ,vith seasonal and climatic changes as well as tlile amount ofminthll 
in the area immediately prior to the measurements, It should be oxpemd that groundwater 
fluctuations could occur on II seasonal basis. 

Site Geolo_gy 

The USDA "Seil Survey cfWashtenawCounty, Michigan"(issued 1977; reprlniedA!lgll.sl 1985; amended 
January 1996) indicates ·the site is in an area of three assooimes: tho Sp~B1iyei,-Wasepi association, 
'Which is described as "neatly level to moderlltely st~, well drained &mi solll!lv1hatpoorly drained soils 
1hat have a. coarse textured or moderately coarse textured subsoil erufoome rextured underlying subsoil; on 
outwash plains, terraces, lake plains, and delta.", the St Clair-N~ee-Hoytv,lle association, which is 
described as "nearly level to very steep, moderately well drained to very poorly drained soils that have a 
fine textured subsoil and fine teKtllred underlying material; on morahm, 1ill plains, and lake plains", anil 
1he Hoytville-Nappanee association, which is described es ;<neatly level and gently skiping, somewhat 
poorly dramed to very poorly drained soils that have a tine texiurcd subsoil and fine textured underlying 
material; on till plains and lake plains". The USDA Soll Survey Al'lla: Washtenaw County, Michigan 
Survey Area Data: Version 22, AllgUSI 25, 2-023, indicates that the site sorts are comprised of two uni!S: 
OsB-Oshtemo loamy sand, 0 to 6 percent slopes, and WaA- \Vasepi sandy loam, 0 io4 percent slopes. 

Infiltration Test Results & Recommendations 

Average percolation rates varied from 1.72 inehesibour to 3 .44 inchesibour based on the Infiltration Rate 
Computations sheet that accompanies this report, It is recommended that the combined average 

McDOWELL & ASSOCIATES 
O&Dtechr1Ica1, EnVl'roramental, & HV1'ropoloarc 5el'Vlc!.!I 
21355 Hatcher Avanua • Famd,le, Ml 4ll220 
Phons: [24il) 399-2066 • F;,<; l1A8l l99-l157 
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infiltration rate ai the test piis be used fur design of infiltration components of the proposed stonnwater 
management system. Further, it is our uode:rstanding that the counfy allows a maximum design 
infilll'!ltion rate of 10.0 inches/hour. Considering a mctor of safety of two, the respective design 
infilttation rates were t56 incheS!hour lllld 1. 17 inches/bout as shown on the Infiltration RAte 
Computations sheet. 

Based on the supplied project plans, the invert oflhe proposed stormwater management system is 
indicated to be approximately si11. inches (6'') below the e11.isting ground slll'face. It is recommended 
that the proposed stonnwater management system invert be extended to the fine sand soils 
encountered at depths of two feet five inches (2'5'' and two feet seven inches {2'7") below the 
existing ground surface. 

It is recommended that any proposed infiltration surface be visually inspected upon excavation to 
verify that appropriate soils are present, This would be done to onsure that sig11ificant variations in 
either soil texture o.r soil type do ·not exist at locations other than those actually tested by the test pits. 

Conclusions 

It should be noted that the test pits perfonned on this dace were backfilled with uncompacted 
material. If future siructure,i are to be constructed so that paveme.nts are to 'be supported by the 
uncompact~ fill from the test pits, the test pit location should be rc-exca.vated and filled with 
compacted material. Therefore, you may wish to have the test pit locations placed on any 
development plmis, 

An intiltration investigation was perfo.rmed at the site via test pit excavations. Recommendations for 
inflliration rates at specific areas of the site have been presented herein. Experience indicates that 
actual subsurface conditions at the site could vary from those found at tlvo test pits made at specific 
locatioru; . It is, therefore, essenti.al that McDowell & Associates be notified of any variation of soil 
co11ditioru; to determine t l1elr effects on the recommendations presented in this report. 

If you 'have any questions or ne.ed additional information, please do not hesitaie to call, 

David Quintal, P.E. 
Senior Engineer 

LS/jb 

Enclosures: Test Pit Log sheeis {2 pp) 

Very truly yours, 

McDOWELL & ASSOCIATES 

~~~~,;_ 
Loran Stenzel-Sebastian 
Staff Geologist 

Infiltration Rate Computations sheet (I p) 
Sieve Analysis sheet (Ip) 
Test Pit Location Plan (1 p) 

Job :-lumber, 24-37S 

Dato: 9/18/2024 

ProJeat: lnfiltratlon Study 

Pmpo,ed Storm water Management Sy,tem 

Loc■llon1 Tortillu Till! 

S8S Joe Hall Drive 
Yp■ilant~ Michi@l\ 

Infiltration Rate Computations 

r .. 1 Pl! 
No. 

I 

2 

Avera11e 
Pen:olatlon 

(lncho} 

1.40 

1.47 

Jnfiltrometer # I 

Pen:olatlon 
Time 

(Mlnlltet) 

30,00 

30,00 

Average 
Percolation Rate 

(lnchea/hour) 

2.80 

2.ll4 

Test Pit Sample 
Moisture 
Content 

I 

2 

2'8" 13.0 

17.6 

lnfiltrometer #2 Combined 
Average Rate 
per Teat Pit 

(mlhr) 

Tn!Plt 
No. 

2 

Average 
Percolation 

(lnchet) 

1.72 

0.86 

Per~latlon 
l'lme 

(Mlnute1) 

30.00 

30.00 

Average 
Pen:olatlon Rate 

(lncbetlltour) 

3.44 

1.72 

3.12 

2.33 

Job No. 24-375 

SIEVE ANALYSIS SUMMARY 

%Passing 
#4 Sieve 

99.4 

99.0 

% Passing 
#10 Sieve 

98.4 

98.5 

% Passing 
#40 Sieve 

96.S 

97.0 

%Passing 
#100 Sjeye 

80.1 

89.2 

% Passing 
#200 Sieve 

23.3 

S2.0 

Safety 
Factor 

2 

2 

Detlgn 
Intl.lll'atlon 

RateperTett 
Pit (ln/br) 

1.56 

1.17 

Nii.well & Associates 

Test Pit Log 

Job ~uml>etl .:•.a.4-3.::.7.::5 __________ _ 

Project, Inllltn11ion Study· Tortill .. Ti!A 

I.Dcatlon: !8-' Joe Hall Drii:e 

Ypsllan.~. Mlohlptt 

Soll StrotlfMlpll:y: 

010"- I 'JP Moist bro\\'n sandy TOPSOIL, fUI 

I '3"-217" Moist bro¼n i!IB.ndy silty CLAY with streaki-0ftoi:isoll, fill 

217"-3'6,, Mob:t vari~gakd tihy SAND \.\/4th silty-clay and. 9,-and & 

&ilt scams 
'3 16"--61611 Moist (O wet bro\.\'T\ sil ty SAND 

Oroundwem Depth: _____ ~5•~10~'-----

Soak Porlo<I (PJ.,. # I') 

THI Pit#: I ·----------

l'lp• ln1talJation ;;1 

Soll Deptb: Z'i" 

[nner Pipe Dla.: ___ - 0'-6' ___ _ 
Out-er Pip,e Ola, ____ 0_'1_0'_' __ _ 

Bm~~mern.t; 0121' --------
S tt ck -up: 01$~ --------

Plp-t lnttallatlim#l 

Inner Pipe Die.: ____ 0'_6" ___ _ 

Outer Pipe Ola, ---~0'-''lca-0'_' __ _ 
Embedment ___ ~ O'l.::.'" ___ _ 

Sfo;k-up: ___ ~ o•~S" ___ _ 

Pipe Dlst:anco: 310~ --------
S .. k Porio<I (Ploe #l) 

SIM 0.t:: ___ _ St1nDa.Je: 
Notes: ____________ _ 
Time: JO min Wa.ter Dmp: L94 inC:hes 
Nores: ____________ _ 

Time: SO .min W•totDtop: I.SO iruihos 
Notes: ____________ _ 

T esl Period (Ploe #ll 

Time: 30 min W•Icr Drop: J.44 iruih,. 
Note.s: ____________ _ 

Time: J0mln Water Dro:p: 1.38 inches 
Notes: ____________ _ 

Time: 30min \Vatcr Dr.op: 1.3:8 in.cihes 
N,ates: ____________ _ 

Time: 30 min Water Drop; 1.3.S inches 

Notes: ____________ _ 

Time: ___ _ \Vatc.r Drop~ inC:hes ---
As-erase o·rJut 4 l'ftdins:s: 1.40 inchi!s tn 30 minutes 
Unfactored inflltmi0n re.te • 2.-SO iMh.-ers/b_our 

----Notv: _____________ _ 

Time: 30mln Wiltet D.rop: .1.25 Inches 

Nctt.S: --------------
Ti me: 30 min W,ter D,op: US inob .. 

Nct,e,s; --------------
T01t Period /Ploe #l) 

Timo; 30 min \Voter Drop: I. 7' inoh .. 

Notes: --------------
T II n.e: JO min W1:1.ter D.rop: J.'7-S :inches 

Nol<i; _____________ _ 

Time; 30 min 
Nott.S:: 

\Voter Drop; I .69 inc ho., 

--------------Tin~ JO min 

Not-es: --------------Ti~ ---- W1ter Drop: lnch=i ---
Average oflut 4 readings: 1,72 Ll'lches jn JO minutes 

Unfactored in±llttetion reue • 3,44 inche,1b,our 

I 

11 

' 1. 
f 

'
>IE J~,.;. HALL DRIVE rsi;•wld•.Y,..t.. -,!' 

- ---- ---- ,.. ---- . , ----j-

asphs/J pa Vifimsn! WJ~h concre/9 curbs 

*Base drawing _preplii'ed by others. 

LEGEND 

~ Approximate Test Plt Locations, TP-1 and TP-2 

AbOoweU & Ano~aws 
:2135J H1~~ Av;n11e 

fcim'1al~ ~\fil:bip~ 4ffl0 
P!iQr« tl4S) )~me; 
fnx: (241) l~U'i 

Test Pit Location Plan 
Job No. 24-375 
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Site Data 

JOE HALL DRIVE FRONTAGE (152 FEET) 
1 DECIDUOUS TREE PER 40 FEET (4 TREES), 
1 ORNAMENTAL TREE PER 100 FEET (2 TREES), AND 
1 SHRUB PER 10 FEET (15 SHRUBS) 

PARKING LOT LANDSCAPING, 16,809 SF AREA, AND 271 LF PERIMETER 
1 TREE PER 2000 SF PAVEMENT (8 TREES) 
1 TREE PER 40 FEET OF LOT PERIMETER (7 TREES) 

OPEN SPACE LANDSCAPING (28,672 SF) 
1 TREE OR EVERGREEN PER 1000 SF LAWN AREA (29 TOTAL) 
1 SHRUB PER 500 SF LAWN AREA (57 SHRUBS) 

EXISTING TREES REMOVED (38 TREES) 
REPLACEMENT TREES (38 x 0.70 = 27 TREES) PER PLANNING 

COMMISSION DISCRETION 
OWNER SHALL PLANT 27 TREES OFFSITE, 2" CAL., OR CONTRIBUTE TO 
THE YPSILANTI TOWNSHIP TREE FUND. 

Landscape Notes 

All landscape areas are to be provided with an underground 
irrigation system. 

Furnishing and placing landscape fabric in planting beds 
shall be incidental to the work of Site Preparation. Landscape 
fabric/weed barrier shall be Dupont™ Professional 
Landscape Fabric, or equal. 

Shredded bark mulch shall be furnished per MOOT 2012 
Standard Specifications for Construction (917.14). Shredded 
Bark Mulch Surface, Furn, 4" will be measured in place and 
trucked onto the jobsite. Work includes preparation of the 
foundation, furnishing, placing, and spreading. 

General Notes 

Conform to size and description set forth in the current 
edition of 'American Standard for Nursery Stock' 
sponsored by the American Association of 
Nurseryman, Inc., and approved by the American 
National Standards Institute, Inc. 

Be true to name in conformance to the current edition 
of 'Standardized Plant Names', established by the 
American Joint Committee on Horticultural 
Nomenclature. 

Be typical of their species or variety, with normal 
growth habits and be, well-branched and densely 
foliated when in leaf. 

Be of sound health, vigorous and uniform in 
appearance with a well developed root system, and 
free from disease, insect pests, eggs or larvae. 

Be freshly dug and nursery grown. 

Be chosen according to soil, climactic conditions and 
environmental factors for the proposed development. 

Trees shall have straight trunks with leaders intact, 
undamaged and uncut. 

NOTE: UTILITY INFORMATION ON THIS DRAWING t.1AY BE 
FROM INFORMATION DISCLOSED TO THIS FIRM BY 
THE VARIOUS UTILITY COMPANIES. NO GUARANTEE 
IS GIVEN AS TO THE COMPLETENESS OR ACCURACY 
THEREOF. 

PRIOR TO CONSTRUCTION, All LOCATIONS AND 
DEPTHS OF EXISTING UTILITIES (IN CONFLICT WITH 
PROPOSED I1.iPROVEMENTS) SHALL BE VERIFIED IN 
THE FIELD. 

ANY INFORMATION OR DATA ON THIS DRAWING IS NOT 
INTENDED TO BE SUITABLE FOR REUSE BY ANY 
PERSON, FIRM OR CORPORATION OR ANY OTHERS ON 
EXTENSIONS OF' THIS PRO..ECT OR FOR ANY USE ON 
ANY OTI-IER PROJECT, ANY REUSE WITHOUT YIRITTEN 
1/ERIFICAllON AND ADAPTATION BY THE SURVEYOR 
OR ENGINEER FOR THE SPECIFIC PURPOSE INTENDED 
WILL BE AT THE USERS SOLE RISK AND WITHOUT 
LIABILITY OF LEGAL EXPOSURE TO THE SURVEYOR 
OR ENGINEER. 

Know what's below. 
Call before you dig. 

Plant List: 
CODE 

AR 

cc 

EA 

QB 

PL 

BN 

AG 

PG 

MS 

DI 

YF 

cs 

GM 

MP 

CA 

FV 

QTY. 

2 

4 

16 

6 

6 

11 

2 

16 

10 

8 

8 

31 

170 

145 

185 

13 

MATERIAL & SIZE 

Acer r. 'Frank Jr.' 
Redpointe Red Maple, 2.5" cal. 

Carpinus caroliniana 
American hornbeam, 2.5" cal. 

Euonymus a. 'Compacta' 
Compact Burning Bush, 24" ht. 

Quercus bicolor 
Swamp White Oak, 2.5" cal. 

Platanus occidentalis 
American Sycamore, 2.5" cal. 

Betula nigra 
River Birch, 6' ht. or as noted 

COMMENTS 

B&B, single 
straight trunk 

B&B, single 
straight trunk 

B&B, Plant 48" o.c. 

B&B, single 
straight trunk 

B&B, single 
straight trunk 

B&B 

Amelanchier g. 'Autumn Brilliance' B&B, single 
Autumn Brilliance Serviceberry, 2" cal. straight trunk 

Picea glauca 'Conica' B&B 
Dwarf Alberta Spruce, 4'-5' hi. 

Miscanthus sinensis 'Little Miss' Plant 30" o.c. 
Little Miss Dwarf Maiden Grass 

Diervilla ionicera 'Michigan Sunset' Plant 24" o.c. 
Michigan Sunset Honeysuckle, 1 gal. 

Yucca filamentosa 'Color Guard' Plant 48" o.c. 
Color Guard Yucca, 3 gal. 

Camus stolonifera Plant 5'-0" o.c. 
Red Twig Dogwood, 3 gal./30" hi. 

Geranium maculatum Plant 30" o.c. 
Wild Geranium, 5" pot 

Monarda punctata 
Horsemint, Spotted Beebalm, 5" pot 

Anemone Canadensis 
Canada Anemone, 5" pot 

Fragaria virginiana 'Wild Strawberry' 
Wild Strawberry, Tray of 32 

Plant 30" o.c. 

Plant 24" o.c. 

Plant 24" o.c. 

cop)'Wl"lte O 2024 \IITINS ENGINEERING 
NORTH These fi"owlngs and the subject matter contained thereon ore 

proprietary and are net to be used or reprocl.u:ed wlthcut 
written permiHlon of Vltlns Engineering. 

ZONED 1-T 

#435 
Building 

Fin.R. 746.92 

concr6!0.sid6Wfllk 

F.G. 
747.2 

subdivision line 

o.h. utJlily lines 

p 

ZONEDI-T 

13 

found iron 
bar/cap 

utility pole 

LOT 

PG 
8 

60.4 

PL 
3 

PRES RVED 
TEE 

18" sanitary sewer 

BN 

S.72°31'31"W. 152.00 11 st:Jtiron 
bar/cap 

25' drainage easement storm 

PL 

PRESERVED 3 
TREE 

PG 
8 

OPOSED E!>UILDING 
6000 S.I"'. 

F.F. 747.50 

MS 
10 

cc 
YF 2 
8 

nt 

'. 

GM 

-+---

cs 
31 

II 

3 

AR 

set iron 
bar/cap 

AR 
1 

1 

JOE HA L DRIVE rs6'wide) 

storm sewer ---f-----

Sanitary Manhole 
Riin-748.57 
Inv. - 733.32 

manhole 

ZONED 1-T 

TREE PROTECTION 
FENCE (TYP.) 

QB 
6 

25' utility easement 

storm 
manhole 

storm sewer 

utility pole o.h. utility lines 

LOT 12 

CetchBasin 

Catch Basin 

stormse~""'~'----

18" sanitary sewer 

Note Key 

4" DEPTH TOPSOIL IN PLANTING BED 

LANDSCAPE FABRIC AND 4" SHREDDED BARK MULCH 

SODDED LAWN ON 3" DEPTH TOPSOIL, TYP. 

SEEDED LAWN ON 4" DEPTH TOPSOIL 

LANDSCAPE EDGING BETWEEN LAWN AND BED 
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4' HIGH SNOWFENCE 

MULCH 3" DEPTH WITH SHREDDED 
HARDWOOD BARK. NATURAL IN 
COLOR. 

PLANTING MIXTURE: 
AMEND SOILS PER SITE 
CONDITIONS AND 
REQUIREMENTS OF THE 
PLANT MATERIAL. 

MOUND EARTH TO FORM SAUCER 

REMOVE COLLAR OF ALL FIBER 
POTS. POTS SHALL BE CUT TO 
PROVIDE FOR ROOT GROWTH. 
REMOVE ALL NONORGANIC 
CONTAINERS COMPLETELY. 

REMOVE ALL NON-BIODEGRADABLE 
MATERIALS COMPLETELY FROM THE 
ROOTBALL. FOLD DOWN BURLAP 
FROM TOP ! OF THE ROOTBALL. 

' 
, -=--,., 
. 0---_/ ~' 
- __..-- 1 / 

---------·_ -------~ !- (_ ____ ---·-·-·-·-·-·-·-·-·-· \ -·-·-·-·-· ··-·· \ ·-----
' ' ' \ \\ 

' 

NOTE: 
PLANTS SHALL BEAR SAME 
RELATION TO FINISH GRADE AS IT 
BORE ORIGINALLY OR SLIGHTLY 
HIGHER THAN FINISH GRADE UP 
TO 4" ABOVE GRADE, IF DIRECTED 
BY LANDSCAPE ARCHITECT FOR 
HEAVY CLAY SOIL AREAS. 

PRUNE ONLY DEAD OR BROKEN 
BRANCHES. 

REMOVE ALL TAGS, STRING, 
PLASTICS AND OTHER MATERIALS 
THAT ARE UNSIGHTLY OR COULD 
CAUSE GIRDLING. 

SCARIFY SUBGRADE 
AND PLANTING PIT 
SIDES. RECOMPACT 
BASE OF TO 4" DEPTH. 

SHRUB PLANTING DETAIL 
NOTTO SCALE 

VARIES 

2" SHREDDED BARK 

METAL EDGING 

FINISHED GRADE .. ------~~~~ . • •• . . . . . . . . . . . . . . . . . . . . . . 
PLANTING MIXTURE, AS SPEOFIED 

. . . . . 
z 
:::;: 

PERENNIAL PLANTING DETAIL 
Not to scale 

DRIP LINE 

SECTION PLAN 

TREE PROTECTION DETAIL 
Not to scale 

4' HIGH SNOWFENCE TO BE 
INSTALLED AROUND DRIP 
LINE OF TREES TO BE 
SAVED, PRIOR TO ANY 
LAND CLEARING OR 
CONSTRUCTION 
(PLASTIC, SAFETY FENCE) 

DURING CONSTRUCTION, THE OWNER, DEVELOPER OR AGENT 
SHALL NOT CAUSE OR PERMIT ANY ACTMTY WITlHN THE DRIPI.JNE 
OF JN'( PROTECTED TREE/PROTECTIVE BARRIER, INCWDING, BUT NOT 
LIMITED TD, THE STORAGE OF EQUIPMENT, DUMPSTERS, BOULDERS, DIRT 
AND EXCAVATED MATERIAL, BUILDING OR WASTE MATERIAL, ORMlY OTHER 
MATBUAL HARM FULL TO THE LIFE OF THE TREE. 

STEEL POSTS EVERY 10' 

4' HIGH SNOWFENCE 

TREE DRIP LINE 

NOTE: 
GUY DECIDUOUS TREES ABOVE 
3"CAL.. STAKE DECIDUOUS TREES 
BELOW 3" CAL. 

STAKE TREES AT FIRST BRANCH 
USING BELT-LIKE FABRIC STRAPS. 
ALLOW FOR SOME MINIMAL 
FLEXING OF THE TREE. 
REMOVE AFTER ONE YEAR. 

2" X 2" HARDWOOD STAKES, MIN. 
36" ABOVE GROUND FOR UPRIGHT, 
18" IF ANGLED. DRIVE STAKES A 
MIN. 18" INTO UNDISTURBED 
GROUND OUTSIDE ROOTBALL. 
REMOVE AFTER ONE YEAR. 

MULCH 4" DEPTH WITH SHREDDED 
HARDWOOD BARK. NATURAL IN 
COLOR. LEAVE 3" CIRCLE OF BARE 
SOIL AT BASE OF TREE TRUNK. 

MOUND EARTH TO FORM SAUCER 

REMOVE ALL NON-BIODEGRADABLE 
MATERIALS COMPLETELY FROM THE 
ROOTBALL. CUT DOWN WIRE BASKET 
AND FOLD DOWN BURLAP FROM TOP 
1/2 OF THE ROOTBALL. 

TREE PIT= 3 x 
ROOTBALL WIDTH 

NOTE: 
TREE SHALL BEAR SAME RELATION 
TO FINISH GRADE AS IT BORE 
ORIGINALLY OR SLIGHTLY HIGHER 
THAN FINISH GRADE UP TO 6" 
ABOVE GRADE, IF DIRECTED BY 
LANDSCAPE ARCHITECT FOR HEAVY 
CLAY SOIL AREAS. 

DO NOT PRUNE TERMINAL LEADER. 
PRUNE ONLY DEAD OR BROKEN 
BRANCHES. 

REMOVE ALL TAGS, STRING, 
PLASTICS AND OTHER MATERIALS 
THAT ARE UNSIGHTLY OR COULD 
CAUSE GIRDLING. 

PLANTING MIXTURE: 
AMEND SOILS PER SITE 
CONDillONS AND 
REQUIREMENTS OF THE 
PLANT MATERIAL. 

SCARIFY SUBGRADE 
AND PLANTING PIT 
SIDES. RECOMPACT 
BASE OF TO 4" DEPTH. 

DECIDUOUS TREE PLANTING DETAIL 

' 120· \ 

120· ";P 

STAKING/GUYING LOCATION 

2"-3" WIDE BELT-LIKE 
FABRIC STRAPS. 

GUYING DETAIL 

C z 
:it: 
t.!) 

...J...J a::: z 
0 :J 

I -
z ~ 
:;: LJ.J 
0 a::: 
C Q. 

NOTE: 

ORIENT STAKING/GUYING TO PREVAILING 
WINDS, EXCEPT ON SLOPES GREATER THAN 
3: 1 ORIENT TO SLOPE. 

USE SAME STAKING/GUYING ORIENTATION 
FOR ALL PLANTS WITHIN EACH GROUPING OR 
AREA 

2"-3" WIDE BELT-LIKE 
FABRIC STRAPS. 

STAKES AS SPECIFIED 3 PER TREE 

STAKING DETAIL 

TREE STAKING DETAIL 
Not to scale 

NOTES: 
PRUNE AS SPECIFIED 
ST AKE 3 LARGEST STEMS, IF TREE 
HAS MORE THAN 3 LEADERS 
SET TREE STAKES VERTICAL AND 
AT SAME HEIGHT. 

MOUND TO FORM SAUCER 

4" OF MULCH 

REMOVE ALL NON-BIODEGRADABLE 
MATERIALS COMPLETELY FROM THE 
ROOTBALL. CUT DOWN WIRE BASKET 
AND FOLD DOWN BURLAP FROM TOP 
½ OF THE ROOTBALL. 

PLANT MIXTURE AS SPECIFIED 

SCARIFY TO 4" DEPTH AND 
RECOMPACT 

STAKES TO EXTEND 12" BELOW 
TREE PIT IN UNDISTURBED 
GROUND 

3 ST AKES PER TREE MAX. 

LACE STRAPS TOGETHER WITH 
SINGLE STAY 

a 

0 

PLAN 

SET STAYS ABOVE FIRST 
BRANCHES, APPROX. HALFWAY UP 
TREE (SEE DETAIL). 
FABRIC STRAPS ONLY. 

MULTI-STEM TREE PLANTING DETAIL 
Not to scale 

NOTE: 
GUY EVERGREEN TREES ABOVE 12' 
HEIGHT. STAKE EVERGREEN TREE 
BELOW 12' HEIGHT. 

STAKE TREES AT FIRST BRANCH 
USING 2"-3" WIDE BELT-LIKE 
FABRIC STRAPS. ALLOW FOR SOME 
MINIMAL FLEXING OF THE TREE. 
REMOVE AFTER ONE YEAR. 

2" X 2" HARDWOOD STAKES, MIN. 
36" ABOVE GROUND FOR UPRIGHT, 
18" IF ANGLED. DRIVE STAKES A 
MIN. 18" INTO UNDISTURBED 
GROUND OUTSIDE ROOTBALL. 
REMOVE AFTER ONE YEAR. 

MULCH 4" DEPTH WITH SHREDDED 
HARDWOOD BARK. NATURAL IN 
COLOR. LEAVE 3" ORCLE OF BARE 
SOIL AT BASE OF TREE TRUNK. 

MOUND EARTH TO FORM SAUCER 

REMOVE ALL NON-BIODEGRADABLE 
MATERIALS COMPLETELY FROM THE 
ROOTBALL. CUT DOWN WIRE BASKET 
AND FOLD DOWN BURLAP FROM TOP 
1/2 OF THE ROOTBALL. 

TREE PIT= 3 x 

ROOTBALL WIDTH 

NOTE: 
TREE SHALL BEAR SAME RELATION 
TO FINISH GRADE AS IT BORE 
ORIGINALLY OR SLIGHTLY HIGH ER 
THAN FINISH GRADE UP TO 6" 
ABOVE GRADE, IF DIRECTED BY 
LANDSCAPE ARCHITECT FOR HEAVY 
CLAY SOIL AREAS. 

DO NOT PRUNE TERMINAL LEADER. 
PRUNE ONLY DEAD OR BROKEN 
BRANCHES. 

REMOVE ALL TAGS, STRING, 
PLASTICS AND OTHER MATERIALS 
THAT ARE UNSIGHTLY OR COULD 
CAUSE GIRDLING. 

PLANTING MIXTURE: 
AMEND SOILS PER SITE 
CONDITIONS AND 
REQUIREMENTS OF THE 
PLANT MATERIAL. 

SCARIFY SUBGRADE 
AND PLANTING PIT 
SIDES. RE COM PACT 
BASE OF TO 4" DEPTH. 

EVERGREEN TREE PLANTING DETAIL 

LANDSCAPE NOTES: 
1. ALL PLANT MATERIALS ARE TO BE INSTALLED IN A SOUND, WORKMAN-LIKE MANNER AND IN 
ACCORDANCE WITH THE CURRENT MICHIGAN DEPARTMENT OF TRANSPORTATION STANDARD 
SPECIFICATIONS FOR CONSTRUCTION . 

2. ALL PLANT MATERIALS SHALL BE INSTALLED BETWEEN MARCH 15th AND NOVEMBER 15th. 

3. ALL PLANT MATERIALS ARE TO BE NORTHERN NURSERY GROWN N0.1 GRADE AND 
INSTALLED ACCORDING TO ACCEPTED PLANTING PROCEDURES. ALL PLANT MATERIALS SHALL 
CONFORM TO THE CURRENT AAN STANDARDS FOR NURSERY STOCK. THEY SHALL BE PLANTED 
ACCORDING TO THE STANDARD LANDSCAPE DETAILS AND SPEOFICATIONS. THE CITY SHALL 
HAVE THE RIGHT TO INSPECT THE PLANT MATERIALS PRIOR TO PLANTING AND TO REJECT 
ANY PLANT MATERIALS DEEMED NOT TO MEET AAN AND MDOT STANDARDS. 

4. ALL TREES SHALL HAVE A CENTRAL LEADER AND A RADIAL BRANCHING STRUCTURE. PARK 
GRADE TREES ARE NOT ACCEPTABLE. ALL TREES SHALL BE BALLED AND BURLAPPED (B&B). 

5. ANY DECIDUOUS CANOPY TREES WITH BRANCHES THAT MIGHT TEND TO DEVELOP INTO "V" 
CROTCHES SHALL BE SUBORDINATED SO AS NOT TO BECOME DOMINANT BRANCHES. 

6. MULCH SHALL BE NATURAL COLOR, FINELY SHREDDED HARDWOOD BARK FOR ALL 
PLANTINGS. 4" THICK FOR TREES IN 4-FOOT DIAMETER CTRCLE WITH 3" PULLED AWAY FROM 
TRUNK. 3" THICK FOR SHRUBS AND SHRUB BEDS AND 2" THICK BARK FOR PERENNIALS. 

7. ALL PLANT MATERIAL SHALL BE WARRANTIED FOR TWO (2) FULL YEARS AFTER DATE OF 
ACCEPTANCE BY THE OWNER. ALL UNHEALTHY AND DEAD MATERIAL SHALL BE REPLACED 
WITHIN ONE (1) YEAR OR THE NEXT APPROPRIATE PLANTING PERIOD WHICH EVER COMES 
ARST. 

8. ALL PLANT MATERIAL SHALL BE MAINTAINED IN A HEALTHY GROWING CONDITION, 
INCLUDING WATERING, CULTIVATION, WEED CONTROL AND SOIL ENRICHMENTS AS MAY BE 
NECESSARY. 

9. A MINIMUM OF ONE WEED CONTROL CULTIVATION PER MONTH OCCURING IN JUNE, JULY 
AND AUGUST SHALL BE PERFORMED DURING THE TWO-YEAR ESTABLISHMENT PERIOD. 

10. ANY SUBSTITUTIONS OR DEVIATIONS FROM THE LANDSCAPE PLAN MUST BE APPROVED IN 
WRITING BY OWNER PRIOR TO INSTALLATION. 

11. ALL TREE WRAP, STAKES, AND GUYS MUST BE REMOVED BY JULY 1ST FOLLOWING THE 
ARST WINTER SEASON AFTER INSTALLATION. 

12. ALL LANDSCAPE AREAS ARE TO BE MAINTAINED IN HEALTHY GROWING CONDITION FREE 
OF DEBRIS AND REFUSE AND IN CONFORMANCE WITH THE APPROVED LANDSCAPE PLAN. 

13. CONTRACTOR TO REMOVE All CONSTRUCTION DEBRIS AND EXCESS MATERIALS FROM THE 
SITE PRIOR TO FINAL ACCEPTANCE. 

14. PLANT MATERIALS, EXCEPT SOD, GROUND COVERS, AND CREEPING VINE TYPE PLANTINGS, 
SHALL NOT BE LOCATED WITHIN FOUR (4) FEET OF THE PROPERTY LINE. 

15. ALL BERMS MUST BE PLANTED WITH A COMBINATION OF TREES, SHRUBS, SOD OR OTHER 
EVERGREEN GROUND COVERS. 

16. THE CONTRACTOR IS RESPONSIBLE FOR REQUEST OF FINAL INSPECTION AND 
ACCEPTANCE OF THE LANDSCAPE AT THE END OF THE 2-YEAR GUARANTEE PERIOD. 

THE DETAILS AND NOTES SHOWN ON THIS PAGE ARE STANDARDS, THESE DETAILS 
ARE NOT ALL INCLUSIVE AND ARE NOT MEANT TO SUBSTITUTE FOR ANY TOWNSHIP, 
MOOT, OR CODE REQUIREMENT. 
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• • • STANDARD METHOD RUNOFF 
• 

Determining Post-Development 
Cover Types, Areas, Curve 
'Numbers, and Runoff VOLUME WORK SHEETS 

" 0 
J:: • - "' " " :a;:c 
- "' "'·-C: ~ 

2~ 
"' O'.'. 

u 

"' rJl Q) 

u :c 
O'.'. "' z " 
~ 

(fJ u[fl 
u :c 
O'.'. "' z ·;:: 

~ 

Coefficient.s 
Total Site Area= 1.187 all 

Total Site hoo EXCiuding "Se~- Crediting" BMPa = ______ ,ac' 

Cover Type S011 Type 

BUILDING, SIDEWALK & 
AND PAVEMENT 

LANDSCAPE 

Perv1ous Cover 
T e 

LAWN 

Impervious Cover 
T 

BUILDING, 
SIDEWALK & 
PAVEMENT 

S0 11 Type 

B 

S0 11 Type 

B 

Area (ft2) Area(ac) 

22,969 0.527 

28,734 0.660 
51,703 

Runoff 
Coefficient c 

0,95 

0,25 

(C) (Area) 

0.501 

0.165 

Total. I:(C)(haa) = -~0-.6~6=6 __ 
hea Total • Isc or Isl = - -~1-~1 "°87~-

Walghted C • I(C)(Area)/Isc or Isl =--~P~.5~6~--

Area(ac) Curve Number (CN)IArea) 

28,734 0.660 61 40.26 

TO'lal • f(CN)(Araa) = __ 4~0=. 2=6~-
hea Total• i)o or Isf = 0.660 

W•IQhl&d CN • I(CN)(Area)/fao or Isf =---=-,6"1~ --

Area (ft2) Area(ac) Curve Number (CN)IArea) 

22,969 0.527 98 51.65 

• ueelhb area forlhe ~malnderoflhe ,runoff calll'JlaUoM 
• Required lorflrst n..i, rur,oil celoulallons 

To!al -,I{CN)(Area)= __ .,.5 ...,1 .,..6.,.5 __ 
Area Total • I•o or Isl 9 __ .,.n_5,..2..,_7 __ 

Weighted CN. I(CN)(Ar"•VI•o or Isl=----'-"---c R-equlred for bankfull urd 100-yaar runoff tal:eu lalioliS 

Standard Method Runoff Volume Calculations 

Impervious Cover !Post-Development Benkl'ulll Runoff Calculations (Vb., • ...,,) 

A. 

B. 

C. 

D. 

E. 

F. 

2 year/24 hour storm event 

Impervious Cover CN From Worksheet 1 

S = l.llil.O. • 10 
CN 

- <e- a.2s)' 
ll - (P •O.SS) 

Impervious Cover Area from Worksheet 1 

P = 2.35in 

lll.Q.Q 
S = .9ll._ - 10 

S= ,204 in 

~Q = (2,35-(0,_ 
(2,35+ (O ,S)L)) 

,204 

Q • 2.122 In 

Area= 22,969 s/ 

2.122 (l ; ,iz_ 969 
Vr;,,~rifl1)01t = (_) !1'2J-J 

31 

Standard Method Runoff Volume Calculations 

First Flush Runoff Cslculstlons (V.) 

A 

V =(l"J (..!:.'..) ( 4356oft' )Ac 
ff 12" lac 

Vtt= 2.413 ft3 

A= Tota1 Site Areas (ac) excluding "Self-Crediting" BMPs from Worksheet 1 
C= Weighted Runoff Coefficient from Worksheet 1 

Standard Method Runoff Volume Calculations 

Pervious Cover Post-Development 100-year Storm Runoff Calculations {V,00 . .,,_) 

A 

B. 

C. 

D. 

E. 

F, 

100-year Storm Event 

Pervious Covet CN From Wonksheet 1 

S= lQM - 10 
CN 

_ (P- 0.2S)2 

Qw<>oer - (P+0.8S) 

Pervious Cover Area from Worksheet 1 

P = 5.11in 

CN•.6L 

s = lllllil. 10 
6! 

S = 6.39 in 

,Q,oo,.., = (S,11-(0,2~(.:.J) 
2 

(s.11+ o.s L)) 
6.39 

,Qooo.,.r• 1.437 Jn 

Area = 28,734 sf 

1.437 (1/ ) 28,734 v,_,_ = w 12 W 

Standaird Method Runoff Volume Calculations 

Pre-development Bankfull Runoff Calculations (V.,,..) 

A. 

B. 

C. 

2 year/24 hour storm event 

The pre-development land cover will be Good Cover Woods 
or Meadow, Detennlne the associated soil hydrologlc group 
for the entire site and choose the curve number. 

P = 2.35in 

CN= 58 

1ill!.Q 
S = CN • 10 

1000 
S = 58 - 10 

S = 7.24 in 

D .. 2 
!J = (P-0.2S) 

(P+O.BS) 
!J = (2.35- (0,27{~

2 

(2,3S+ (0,8) ( )) 
7:24 

Q • 0.100 In 

E. 

Total Site Area (sf) excluding "Self- Crediting" BMPs 
Area = _5J.,20_3_sf 

F. 

0.100 51,703 
v,,.,. = u(l/12)(-) 

Standard Method Runoff Volume Calculations 

Impervious Cover IPost-Developmen1 100-year Storm Runoff Cslculattons (V,oo.~,,.") 

A. 

B. 

C. 

D, 

E. 

F. 

100-year Storm Event 

Impervious Cover CN From Worksheet 1 

S = 1000 - 10 
CN 

2 
n <e-o.2sl 
"'100-1mo = (P +O.SS) 

Impervious Cover CN From Worksheet 1 

P = 5.11in 

CN = .fill_ 

S = 1fill.Q • 10 
98 

S = .204 in 

Q _ (S.11-(0._eff-))2 

....,,,_ (s.11+ o.s U) 
.204 

/2 tro<o, • 4. 87 3 In 

Area = 22,969 sf 

32 

4,8,73 ( ) 22,969 
V11,o.,..,... = W 1/12 W 

Standard Method Runoff Volume Calculations 

Pervious Cover Post-Development Bankfull Runoff Calculations (V0,._,) 

A. 

33 

8. 

C. 

D. 

E. 

F. 

2 year/24 hour storm event 

Pervlous Cover CN From Worksheet 1 

s = 1000 - 10 
CN 

!J = (P-o,;z4)2 

(/21-0,8,S) 

Pervious Cover Area from Worksheet 1 

Standard Method Runoff Volume Calculations 

P = 2.35in 

CN = .fil_ 

5= 1000 . 10 
_6 

s = 6.39 in 

Q • 0.154 In 

Area= 28,734 sf 

0.154 (! _"\18,734 
v bJ .. , ...... = U li2J'-' 

369 ft3 

Determine TI me of Concentration for Appllcabl!! Flow Types {T .. ,.) 

Flow Type -■li!IFFH:IIM·F---- Tc=Ll(V-3600) 

sheet Flow· 0.48 3.44 297 1.16 1.07 0.52 0.160 

Waterway 

Waterway 

Waterway 

Waterway 

Waterway 

Waterway 

Waterway 

Wate1VJay 

Waterway 

Waterway 

Waterway 

Waterway 

Waterway 

Waterway 

Waterway 

Waterway 

Small Tributary 

Small Tributary 

Small Tributary 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

2.1 

2.1 

2.1 

Small Tributary 2.1 

Small Tributary 2.1 

Small Tributary 2.1 

Small Tributary 2.1 

Small Tributary 2.1 
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VITINS ENGINEERING 
4427!5 BRANCYWYNE 
CANTON, MICHIGAN 48187 
TELEPHONE: (734) 45.3-3460 
EMAIL: vltlnsAJmlch.edu 
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PROJECT NUMBER 
Small Tributary 2.1 !i! 
Small Tributary 2.1 24010 zffi 
Small Tributary 2.1 

Small Tributary 2.1 ill 
Small Tributary 2.1 ~~ 

SHEET NUMBER 

• sn.,111oweonnotoxcood:JDD1,toJ,An)1ttlngbeyon<lthi•Jo Total Time of Concentration (T,.,...) = 0.161 
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Standard Method Runoff Volume Calculations 

Runoff Summary & Onsite Infiltration Requireme11t 

A. Runoff Summary from Previous Worksheets 

First Flush Volume {V,) 

Pre-De'iillopmen! Bankfull Runoff Volume (V.,.,) 

Pervious Cover Post•Oevelopmenl Banl<fullVOlume (V..,,._) 

Impervious Cover IPos!-Development BankfUII Volume (V"'"""'") 

2,413 ft ' 

431 ft' 

369 ft' 

4,062 ft' 

Tctal BF Volume (V.......,) 

4 431 fl" 

Pervious Cover Post-Development 100-year Volume (V,'"-,..,..,) 

Impervious Cover Post-Development 100-year Volume (V,,,..,..,,) 

3,441 ft' 

9,327 ft' 

'TQ!-1 100-;;e,r Volume (V1.,) 

12 768 W 

a. Determine Onsite Infiltration Requirement 

Subtract the Pr&-Oavetopment SanKIIJll ·from the Post-Dev&lopment Bankfull volume 

Total Post-Development BankfUII Volume (V.,.,.) 

Pre-Development Bankfufl Runoff Volume (V., .• ,) 

Bankfull Volume Difference 

4,431 fl' 

431 ft' 

4,000 fl' 

Compare the Bankfull Volume Difference with the First Flush Volume. The 9tH(•rorl~e 1wo is tile Onsite Infiltration 
Requirement. 

OMtte Infiltration Requirement (Vw) 4 000 fl" 

38 

Natural Features Inventory 

1, Provide Natural Resources Map. This map should identify wateroodies, floodplains, riparian areas, 
wetlands, woodlands, natural drainage ways, steep slopes and other natural fealures, 

2, Summarize the exisUng extent of each natural resource in the Existing Natural RNources Table. 

s, Summarize total proposed Protected/Undisturbed Area. 

4, Do not count any area twice. For example, an area that is both a floodplain and a weuand may only 
be considered once (Include as either 11.oodplaln or wetland, not both). 

Existing Natural Resources 

Waterbodies 

Flood plains 

Riparian Areas 

Wetlands 

Woodlands 

Natural Drainage Area 

Steep Slopes, 15%-25% 

Steep Slopes, over 25% 

Special Habitat Areas 

Other 

TOTAL EXISTING (ac) 

41 

Mapped 
(yes, no, n/a) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Tota l Area (ac) 
Protected/Undisturbed 

Area (ac) 

Standard Method Runoff Volume Calculations 

DetenUon/Retention Requirement 

Detention 

39 

A 

B, 

C. 

D. 

E, 

F. 

Qp = 238.6 T /·112 
.160 

Qp a 238,6(_ )'082 

Peak of t he Un it Hydrograph 

To tal Site Area /ac) excluding "Seif-Crediting• BMP, Area• 1.187 ac 

Q 100 = Q100-per + Q 100.1mp Q 100= 1.437 + 4.873 

Note: Q 100-per and Q 100.imp from W6 and W7, respectively Q100= 6,310 in 

!l ( •f•I \. 
'P :tn- mf2.P'.lOO( i11).Ar1a (o.c] 

Peal< Flow (PF)• 640 

,!, = PF lcfs) - 0,15 Arealac) 

V • Calculated Detention (ft' ), not 
1181 including volume reduction credit for 

infiltration or penalty 

(1.0~5oc2J 87) 

PF= 640 

PF• 12.54 er. 

~ = 11.2.54 l -o.1s 11 • 1 87i 
~ = _ 12,3§_ cfs 

12.36 J2 76R 
V _<__.., , I l 

ott i__j C,., _ __, 

12.54 
y,.,. 12,585 tt• 

Note: Projects/sites where the required infi ltration volume 
cannot be achieved must increase the required detention 
volume by up to an additional 20%. 

Retention 

A Vrat c.:c 2(V100} Vret = 2~--~ 

Vrel = ____ ft' 

Summary 
SIie Summary of lnflll ratlon & Delentlon 

A, Stormwater Management Summary 

Minimum Onslte Infiltration Requirement, Y1n1 4,000 ft> 
----'---

Designed/Provided lnfiltralion Volurme 4139 tt• 

% Minimum Required Infiltration Provided 103 % 

Total Calculated Detention Volume, v • ., 12,585 

Net Required Detention Volume 
(V.,.,,, - Designed/Provided Infiltration Volume) 8,446 tt• 

B, Detention Volume Increase for sites\ here the required infiltration volume cannot be 
achieved 

% Required lnflltraUon NOT provided 
( 100% - % Minimum Rsqui!1id lnflltra!io.n Provided) % 

Net % Penalty 
(20% x % Rsql//n;c/ lnflltratfon NOT Provldscl) % 

-----

Total Required Dete.ntion Volume, inclucling penalty 
[(100% + Nst % Penalty) x Net Requlrs-d Detention Volume)] -----

42 

Standard Method Runoff Volume Calculations 

Oetemnine Applicable BMPs and Associated Volume Credits 

Proposed BMP" 

Pervious Pavement w/lnfiltration 
Bed 

Area (ft2) 

Storage 
Volume' (ft3) 

Surface I Soll 

Ave. Design 
lnf1ltrat1on Rate 

(1n/hr) 

Infiltration 
Volume During 

Storm' (ft3) 

Infiltration Basin 
DETENTION VOLUME PROVIDED IN INDUSTRIAL 
SUBDIVISION DETENTION BASIN 

Subsurtace Infiltration Bed 

Infiltration Trench 

Bioretention Systems 

Rain Gardens 

Dry Well 

Bioswale 

Vegetated Filter Strip 

Green Roof 

SOUTH BIORETENTION AREA 
5,307 2,653 1.56 4,139 

6A STONE VOID RA TIO (0.30) 

Total Volume Reducdon Credit by Proposed Slrucrural BMPs {ft') 

Runoff Volume Infiltration Requirement 0/.,) from Worksheet 9 

Runoff Volume Credit {W) ,. 

' Complete ohee~l,t from S.Olon VI for sacll Structurol BMP typo 
8 Storage volume es daflned In lndMdu.ml 1BMP' wrlta•ups 
'Approximotod ao lho avsrage doo;g, infiltration rate ovsr6 houra mulli"ied by1'e BMP area: 

lnrllb'atlon RQ x e hours x. BMP Ar&& >C Unit Conversions• lm1ttr.atlon Voliu~ (ftt) 
0 Total Volume Reduction Credtt Is the sum of the Sto~• Volume end lh• lnfil~allon Volume During Storm 

Total Volume 
Reduction° (ftJ) 

9,000 

6,792 

647 

16,439 

4,000 

12,439 -----
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F:::::---::-------,---=:::::-,;i:""" _______ ::::::--~~-;:---------------------------------------------------------------------------------------------------------------7 """ 
1999 STORMWATER MANAGEMENT DESIGN BASIS 
HURON CENiER PHASE 2 DElENl EXPANSION 
DESIGN CRITERIA AS RECORDED 

1 

5 

6 

7 

9 

8 

4 

3 

2 

10 
CONTRIBUTING PREAS: 
Phase 1 Areas 

Pbnse 2 Areas 

Detention vo1ume ReqUired (contir,Uedr. 

B) First Flush Volume Calculation: 

Vol. = 1815 • Area • C 
= 1815 • 34.67 * 0.66 
= 41,535 cft 

C) Bank Full Volume Calculation: 

outlet Design (use 12-hour outflow for Paint creek): 
The outlet will consist of a 4-ft diameter concrete 
mainhole with perforations. Toe drain holes will be sized 
to detain and discharge the first flush, bank full storm 
volume, The 100-year storm volume will discharge though 
an open grated manhole cover at design Elev. 743.8, 

Orifice Sizing For First Flush Storm 
Depth: (742.0 - 740.25)/134,900 = (Yff - 740.25)/41,535 

Y11 = 740.80 Q
11 

= 41535 cfs (1/12 hrs) {1/3600) = 0,961 els 

8 

C 

D 

E 

~ 
u 
g 
> ~' 
~ • -<:1 ... F -i,; 
~ g 
(; 
~ 
.--
,ii 

i 
~ 

!, 
or, 

i 
~ 
0 
0 

:i .--
0 

"' 
~ 
~ 

~ 
6 g 
0 ... 
"' .--
0 

~ 
"" 

-- --- ---

I 

I 

G 

H 

• T R 

/ 
/ 

,/' 

J 
l 

~------

~----

CB-19 \ 

!£ 740,66 

IE 738.58 

'\ ' 
\ 

<J_ -26' ,. 
~ 

' , ' 

/ ~ see MCI as-lJUi/tS for extent of detention pond _ _,,.. 

5.28 Whittaker Rood 
3.30 Joe Holl Pork 
1.72 Lot 12 

Old Lot 25 (Lot 2) 
Old lot 24 (Lot 1) 

Vol. = 5160 • Area • C 
= 5160 • 34.67 * 0.66 
= 118,100 cft 

h.,. = 2/3 (7 40.80 - 7 40.25) = 0.37 ft 
A = 0.961 cfs / (0.62 • (64.4 • 0.37t0.5) = 0.317 sit 

o 3-inch diameter hole has on area of 0.049 sft 

2.04 Lot 11 
2.58 Lot 10 
7.07 Lot 1 
1. 71 J, I , Hart Pkw'l, 

40% Old Lot 23 (Lot 10) 

2.66 
1.77 
2.00 
4 54 ,Joe Hal! oriv~ 
10,97 acres 

Pond Vo\Ume Provided (per 9/98 topo survey'r. 

V = (At + Ao + (At • A0)''0.5) H/3 

Therefore, 0.317 / 0.049 "' 6.47 holes 
use six (6) 3-inch diameter holes at Elev. 740.25 

Orifice Sizing For Bankfllll Storm Oepth: (742.0 - 740.25)/134,900 = (Ybf - 740.25)/118,100 DeMattia 23.70 acres 
Total Pond Drainage Area = 34,67 acres @ •c• = 0.66 

Detention Volume Required: 
A) 100-year detention with tree outilow: 

Q
0 

= 0.15 cfs/ocre X 34.67 acres = 5.2 els/acre-imp. 
Q

0 
= Q

0 
/ A • C = 5.2/34.67 • 0.66 = 0.227 cfs 

T = -25 + (10312.5/0.227r0.5 = 188.14 v. = ((16500 * 188.14)/(188.14 + 25)) - (40 • 0.227 • 188.14) 

= 12,860 cit 
Vt = 12860 * 34.67 • 0.66 = 294,300 cft 

\ . . \ 
\ 

\ 
\ 

\ \ 
\ \ 

\ \ 
\ 

,-,J } ,\';,,. 

J, 
1~?: 
I 
i 

,/ 15,. STOR 

ce-2( 

\ 
' 
\ 

\ 
\ 

/ 
I J 

\ 

/ / 

JOE HALL DRIVE 

\ 

25' WIDE PRlVAl'E 
roR PU8LIC UTIUTIES7 

(ASPHALT WITH CONC CURBS - - _ _ • - 86 FEET WIDE PUBLIC) 

GUY 
e-

-L 
j 

PRIVATE EA T 
SA.NITA WER 

UBER 2 • A 319 

Elevation 
737.40 
738.00 
739.00 
740.00 
740.25 
742.00 

Area (sft) 
37,100 
42,000 
48,500 
69,200 
71,300 
83,000 

Volume ( clt) Accum. Vol ( cft) 

134,900 
160,300 

134,900 
295,200 

743,80 
744.00 

95,300 
96,700 

V.,.o,1<1ed from Elev. 740.25 to Elev. 743.8 = 295,200 cft 

Additional storage provided, below 1 oo-yr storage 
elevation of 743.8, within existing 42" pipe to 
remain is 115 ft x 9.62 sft = 1106 cft 

Viotopro~dad = 295,200 + 1106 =\296,306 cft} 

Yb! = 741.80 Q
01 

= 118,100 cfs (1/12 hrs) (1/3600) = 2.73 cfs 
how = 2/3 (741.80 - 740.25) = 1.03 ft 
Q74<>.6 = (6 holes){0.049)(0.62)(64.4 • 1.03r0.5 = 1.48 els 
T 

7
..,_

6 
= (1 sec/1.48 cfs) (118,100 cfs)(1 hr /3600) "' 22.2 hours 

Since 1
7

..,_
6 

is less than 40 hours, additional orifices not required 

Orifice Sizing For 100-year Flood 
Depth: (743.8 - 740,25)/295,200 = (Y100 - 740.25)/294,300 

Y1oo = 743.8 
Q

0 
= 5.20 cfs/ocre-imp. Q

11 
+ Q

01 
= (0.62)(6)(0.049)(64.4(743.8 - 740.25))AQ_5 "' 2.76 cfs 

Q
0

- (0
11 

+ Qb
1
) = 5.20 cfs - 2.76 els = 2.44 cfs 

A = (2.44 cfs) / (0.62)(64.4(743.8 - 741.80)t0.5 = 0.35 sft 
a 3-inch diameter hole hos on area of 0.049 sft 

where, 0.35 / 0.046 = 7.14 holes Therefore, use seven (7) 3-inch diameter holes at Elev. 741.80 

oeMattia Associates 
45501 Helm St- Plymouth Mi. 48170 
Tel. (734) 453 -2000 fax (734) 453-2947 

Ayres, LewiS, Norris & May. Inc. 
Enetneer• • PlaJlner• • survevot• 
3959 Reaeareh Part Ortve 
AAA ,Mb,Or, filichlgaP A8 \08 
(7341 761--1010, FIX (734) 76'1-1200 

2005 STORMWATER MANAGEMENT DESIGN BASIS 
Revise the tributary oreos to reflect the newly combined parcel (portions 
of Lot 10, Lot 11 and Lot 2) and the previous development of Phase 2, 
Lot 10 (west of the detention basin). Toe remainder of Lot 10 will be 
combined with Lot 9. The remainder of Lot 2 will be combined with Lot 3. 
The west 75' of Lot 10 (Phase 2) will be combined with Lot 11. 

CONTRIBUTING MEAS: 
1999 Pha§e 1 Areas 

2901 RfV\SED AREAS 
A=1.42, C=0,67 Old Lot 23 (Lot 10) 

A=5.28 , C=0.66 Whittaker Road 
A=3.30 , C=0,66 Joe Hall Park 
A=7,07 , C=0.66 Lot 1 , zno5 REVISFQ AREAS 
A=1.71 , C=0.66 J. L. Hart Pkwy. ,,1u=1.843, c,,,0.82 Lot 12 
l 999 Phg§e 2 Areas '· • A .. 2.172, c,=o.82 Lot 11 
A=1.77 , C=0.66 Old lot 24 (Lot 1) A=1.423, e=0.82 Lot 10 
A=4.54 , C=0.66 Joe Hall Drive A0 2,010, c,,.0.82 Old Lot 25 (Lot 2) 

1999 Estimated Pond Drainage Area = 23.67 acres @ •c• = 0.66 
2001 Phase 2, Lot 10 Drainage Area = 1.42 acres @ •c• = 0.67 
2005 Revlsed Pond Oraina e Area - 7.448 acres @ •c• = 0.82 
Total Revised Pond Drainage Area = 32.538 acres @ •c• = 0.70 

Revised 100-year Detention Volume ReqUired: 
Q

0 

= 0.15 cfs/ocre X 32.54 acres = 4.88 cfs/acre-imp. 
Q

0 
= Q

0 
/ A • C = 4.88/32.54 • 0.70 = 0.2143 els 

T = -25 + (10312.5/0.2143f0.5 = 194.37 v. = ({16500 • 194.37)/(194.37 + 25)) - (40 • 0.2143 • 194.37) 

= 12,954 cit 
Vt= 12,954 • 32.54 • 0.70 = 295,057 cft 

Storage Required = 296,306 - 295,057 = 1,249 cit excess capacity 

MDEO PERMIT 
MOEQ PERMIT ISSUED FOR PHASE II IMPROVEMENTS 
PERMIT 1/98 13 04~ WITH MODIFICATIONS (5/5/1999) • 

SO\L NOTES 

VICINIT'!' MAe 
NOT TO SCALE 

WASHTENAW 
BUSINESS 
PARK 
PROPOSED RETAIL 
YPSILANTI TOWNSHIP, MICHIGAN 

ORA\NAGE AREA MAP 
and STORM WATER 
DETENTION 
CALCULATIONS 

THE EXISTING SOILS FOR THIS PROJECT ARE SISSION FINE SANDY 
LOAM (SnC) ANO SPINKS LOAMY SANO (SpB). PER THE u.s.o.A. 
SOIL SURVEY MAP FOR WASHTENAW COUNTY, iHE HYOROLOGIC 
CLASSIFICATION USED TO DETERMINE INFILTRATION RA TES FOR 
THESE SOILS ARE GROUP A ANO B (HIGH TO MODERATE) AS 
OEFINEO BY THE "RULES OF THE \/IASHTENA\/1 COUNTY ORAIN 
COMMISSIONER" (MAY, 2000), APPENDIX "K". THE MEDIAN 

ENGINEERING COMMENTS 
07-05-05 

ERAL NOTES 
TH STORM WATER MANAGEMENT PLAN AS CONTAINED IN THE HURON 
CE TER COMMERCIAL ANO INDUSTRIAL PARK, PHASE 2 ENGINEERING 
PLANS IS HEREIN MODIFIED TO INCLUDE 'THE FOLL0\/1\NG CHANGES: 

1. THE REMAINDER PORTION OF LOT 2-PHASE II (0.65 AC) 
SHALL BE GRAOEO TO ORAIN WESTERLY TO LOT 3-PHASE II. 
DRAINAGE SHALL BE COMBINED \/1\TH LOT 3 AND STORM 
WATER DETENTION PROVIDED CONCURRENT WITH FUTURE 

OEvELOPMENT. 2. THE REMAINDER PORTION OF LOT 10-PHASE I (1.16 AC) 
SHALL BE GRAOEO TO ORAIN \/IESTERL Y TO LOT 9-PHASE I. 
CONCURRENT \/1\TH FUTURE DEVELOPMENT OF 'THIS AREA, 
DRAINAGE SHALL BE COMBINED WITH LOT 9 ANO STORM 
\/IA TER PRETREATMENT (FIRST FLUSH) PROVIDED EITHER 
THROUGH MOOIFICA TION OF 'THE EXISTING DETENTION 
BASIN CONTROL STRUCTURE OR BY AN QNSITE PRE-

TREATMENT FACILITY, 
3. AS AN OPTION, DRAINAGE FROM LOT 2-PHASE II CAN 

BE DIRECTED TO LOT 9-PHASE I. IN ADDITION TO 
STORM \/IA TER PRETREATMENT ADDITIONAL STORM \/IA TER 
DETENTION VOLUME MAY BE REQUIRED. A FINAL 
OETERMINA TION WILL BE MADE CONCURRENT WlTH FUTURE 
DEVELOPMENT OF THIS AREA ANO SUBSEQUENT DETAIL 
STUDY OF EXISTING VERSUS PROPOSED DETENTION 

VOLUMES. 

EXISTING SLOPE RANGE IS 4%-8%. 
THE RUNOFF COEFFICIENTS FOR THESE SOILS, PER THE "RULES OF 
T\-lE WASHTENAW COUNTY ORAIN COMMISSIONER" (MAY, 2000), 
PART II, TABLE 1, ENTITLED, "MINIMUM ACCEPTABLE RUNOFF 
COEFFICIENTS FOR USE IN THE RATIONAL MEiHOO" ANO APPENDIX 
"K"; RANGES BETWEEN 0.25 TO 0.35 FOR SLOPES GREATER THAN 
8%. THE AVERAGE VALUE OF 0.30 HAS BEEN UTIUZEO FOR 
THESE STORM \/IA TER RUNOFF CAL CU LA TIONS. 

REFERENCES 
WASH1ENA\/I BUSINESS PARK, PLAT RECORDED IN WASHTENAW 
COUNTY RECORDS ON 09/20/2001, UBER 33, PAGES 19-27, 
PREPARED BY MIDWESTERN CONSULTING, INC. 

HURON CENTER COMMERCIAL AND INDUSTRIAL PARK, PLAT 
RECORDED IN WASHTENAW COUNTY RECORDS ON , UBER 26, 
PAGES 66-68. PREPARED BY JAMES L. HART 

HURON CENTER COMMERCIAL ANO INDUSTRIAL PARK, PHASE 2 
ENGINEERING PLANS, OHM FILE i/0099-99-0183, BY MIDWESTERN 
CONSULTING, INC., FILE /196101; AS REVISED ON 5/5/1999, ANO 
AS-BUILT ORA\/1\NGS RECORDED ON 10/23/2000. 

ENGINEERING REVIEW 
06-15-05 

-ENGINEERING APPROVAL 
04-27-05 

AOD GENERAL NOTE 
04-18-05 

SITE PLAN APPROVAL 
04-11-05 

SITE PLAN APPROVAL 
02-25-05 

SITE PlAN APPROVAL 
01-07-05 

YPSI TWP PRELIMINARY REVIEW 
12-11-04 

issued For 

orawnB:i CGW 

SM.el J\O. 

C5.0 ()HM JOB NO: 0099-itJl•JUl.llll 
JEKABSON & ASSOCIATES, INC. TOPOGRAPHICAL SURVEY, FILE 

NO. 03-12-026, OATEO SEPT. 13, 2004, 
ALNM Project# 230764.00 

----------------
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LOT 

PHASE I 
1 

1 REMAINDER 
2 
3 
4 
5 
6 
7 
8 
9 

10 

10 REMAINDER 

11 

12 

DRAINAGE SUMMARY TABLE 
OUTLET DETENTION 

NO 
TO PH-I OPEN DRAIN NO 

TO PH I DETENTION POND NO 
TO PH-I OPEN DRAIN NO 
TO PH-I OPEN DRAIN NO 

TO CREEK NO 
TO PH-I OPEN DRAIN NO 
TO PH-I OPEN DRAIN NO 
TO PH-I OPEN DRAIN NO 
TO PH-I OPEN DRAIN NO 

TO PH I DETENTION POND NO 

SEE GENERAL NOTE 2 YES-FF ONLY 

TO PH I DETENTION POND NO 

TO PH I DETENTION POND NO 

LOT OUTLET DETENTION 

PHASE II 
1 TO PH I DETENTION POND NO 
2 TO PH I DETENTION POND NO 

2REMAINDER SEE GENERAL NOTE 1 YES 
3 TO PH-I OPEN DRAIN YES 
4 TO PH-I OPEN DRAIN YES 
5 TO PH-I OPEN DRAIN YES 
6 TO PH-I OPEN DRAIN YES 
7 TO PH-I OPEN DRAIN YES 
8 TO PH-I OPEN DRAIN YES 
g TO PH-I OPEN DRAIN YES 

10 TO PH I DETENTION POND NO 
TO PH I DETENTION POND 

11 OUTLET PIPE YES 
TO PH I DETENTION POND 

12 OUTLET PIPE YES 
TO PH I DETENTION POND 

13 OUTLET PIPE YES 
. TO PH I DETENTION POND 

14 OUTLET PIPE YES 
TO PH I DETENTION POND 

15 OUTLET PIPE YES 
TO PH I DETENTION POND 

16 OUTLET PIPE YES 

I 
I 

I 
I 

GENERAL NOTES (FROU PLANS FOR 1}1£ WASHlENAW 
- - BUSINCSS PARK, .R.JNE 2005) 

I 
I 

I 

THE STORM WATER MANAGEMENT PlAN AS CONTAINED IN TI-i£ HURON 
CENTER COMMERCW.. AND lNDUSlRIAL PARK, PHASE 2 ENGINEERING 
PtANS IS HEREIN MODIAED TO INCLUDE lHE FOtLO'MNG CHANCES: 

N01 

1, TI-IE REMAINDER PORTION OF LOT 2-PHASE D (0.65 AC) 
SHALL BE GRADED TO DRAIN lflESTERLY TO LOT 3-PHASE II. 
DRAINAGE SHALL BE COMBINED Willi LOT 3 AND STORM 
WA1£R DETEN110N PROIJIOEO CONCURRENT WITI-1 FUTURE 
DEVELOPMENT. 

2. lHE REMAINDER PORTION Of LOT 10-PHASE I (1. 16 AC) 
SHALL 8£ GRADED TO DRAIN ~y TO LOT 9-PHASE I. 
CONCURRDfT YIITH FUTIJRE: CEVE:LOPIIEHT Of' THIS AREA, 
DRAINAGE SHALL. BE OOMBIN£D WllH LOT 9 ANO STORM 
WATER PRETREATMENT (FIRST FUJSH) PRO\ffiED EITHER 
lHROUGH MODIF1CA110N Of THE EXISllNG DElENTION 
BASIN CONlROI.. STRUClURE OR BY AN ONSllE PRE
lREATMENT FACIUlY. 

3. AS AN CPTIOH, DRAIN.AGE FROM LOT 2-PHASE U CAN 
BE DIRECTED TO LOT SI-PHASE I. IN ADDtTION TO 
STORM WATER PR[TR[AlMENT AOOITlONAI.. STORM WAlER 
DETENTION Wl..UME MAY BE REQUIRED. A FlNAL 
DETERMINAllON 'MU.. BE MADE CONCURRENT YAlH flJTURE 
DEVELOPMENT OF THIS AREA AND SUBSEQUENT DETAIL 
S1UDY OF EXISTING VERSUS PROPOSED DElENTION 

_VOLUMES. 

I, Ql'/-SITc oe-rEN-rtoN SY5TEt,f OE{;IG-1\/ 
FOR LOT.'" OeVEt,,OPMEII/T IS teEQu,;eeo 
-ro HC40P1m///t>Rre IU>l>ITIONl'II., f,50 
RC.et! DllRtNRGe R,ee,t/ (. ;,r,e. N4u. • 
Oll!IIE F(,0.1,(. F/CONI STR. /7-,.00 TO 
STR. ~00) PIU!SEIIITL'/ l>JtRtlt/111/G- n, 
Flit.ST FLUSH ~RSI/I/# 3 • • 

11. WT f1•f/d ro P,eo11,oe Fae DN-s,ns • 
DaTBNTI0/11 PR.IOI! n> t)qrt.eT. /ArTO • 
Pl/RSI: I PO/IIP ourlBT s.we.e $YSTl!;IU, 

~. U>T ~-!l W P/1!.&H' lie ,:01e. DN-SMI! 
Dl!-TBIIJ'f'tDAI PJllQ/l TO DUTU!'T Ill/TO 
l'HIISE I OPl!N Dlf!I/NJ. 

4. t-OT / - 8 DJ;Rllt/ Pll/.l!JC-r1.,y 7b PN/11$8 I ,r,AJD 

Seal 

5: ·:r _-

.- ,,t_ 
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Drawing Note

THIS DRAWING WAS GENERATED FROM AN ELECTRONIC

IMAGE FOR ESTIMATION PURPOSE ONLY. LAYOUT TO BE

VERIFIED IN FIELD BY OTHERS.
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Statistics

Description Symbol Avg Max Min Max/Min Avg/Min Avg/Max

PARKING LOT & CIRCULATION 1.5 fc 4.4 fc 0.2 fc 22.0:1 7.5:1 0.3:1

PROPERTY LINE 0.1 fc 0.5 fc 0.0 fc N/A N/A 0.2:1

OVERALL 0.4 fc 10.9 fc 0.0 fc N/A N/A 0.0:1

Ordering Note

FOR INQUIRIES CONTACT GASSER BUSH AT

QUOTES@GASSERBUSH.COM OR 734-266-

6705.

Schedule

Symbol Label QTY Manufacturer Catalog Number Description Lamp
Number

Lamps

Lumens

per Lamp
LLF Wattage

Mounting

Height

A
6 Lithonia Lighting KAXW LED P1 40K R4

EGS MVOLT PER SF

DBLXF

KAXW LED, PERFORMANCE PACKAGE 1, 4000K, TYPE

4, 120-277V, HOUSE-SIDE SHIELD

LED 1 3501 0.9 29 9'-0" & 15'-0"

B
3 Lithonia Lighting KAXW LED P1 40K R3

EGS MVOLT PER SF

DBLXF

KAXW LED, PERFORMANCE PACKAGE 1, 3000K, TYPE

3, 120-277V, HOUSE-SIDE SHIELD

LED 1 3170 0.9 29 15'-0"

C
1 Lithonia Lighting DSX0 LED P1 40K 70CRI

RCCO

D-Series Size 0 Area Luminaire P1 Performance

Package 4000K CCT 70 CRI Right Corner Cutoff

Extreme Backlight Control

LED 1 3516 0.9 33.21 20'-0"

D
2 Lithonia Lighting DSX0 LED P1 40K 70CRI

T3M

D-Series Size 0 Area Luminaire P1 Performance

Package 4000K CCT 70 CRI Type 3 Medium

LED 1 4791 0.9 33.21 20'-0"

General Note

1. SEE SCHEDULE FOR LUMINAIRE MOUNTING HEIGHT.

2. SEE LUMINAIRE SCHEDULE FOR LIGHT LOSS FACTOR.

3. CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 0' - 0"

4. ALL OUTDOOR LIGHTING SHALL BE REDUCED TO AT LEAST FIFTY PERCENT (50%) OF THE LIGHT LEVEL AT FULL

ILLUMINATION ONE (1) HOUR AFTER CLOSING. LIGHING REDUCTIONS SHALL NOT BE REQUIRED UNDER

THEFOLLOWING CIRCUMSTANCES:

1) WHERE A BUSINESS OPERATES TWENTY-FOUR (24) HOURS;

2) WHERE LIGHTING IS INTENDED TO REDUCE REAL OR PERCEIVED; AND,

3) WHERE LIGHTING IS INTENDED TO DISCOURAGE INTRUDERS, VANDALS, OR BURGLARS, AND TO PROTECT  

    MERCHANDISE AND PROPERTY.

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING / FUTURE FIELD

CONDITIONS. THIS LIGHTING LAYOUT REPRESENTS ILLUMINATION LEVELS CALCULATED FROM LABORATORY DATA

TAKEN UNDER CONTROLLED CONDITIONS IN ACCORDANCE WITH ILLUMINATING ENGINEERING SOCIETY APPROVED

METHODS. ACTUAL PERFORMANCE OF ANY MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN

ELECTRICAL VOLTAGE, TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS. MOUNTING HEIGHTS

INDICATED ARE FROM GRADE AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING ANALYSIS OF LIGHTING

SYSTEM SUITABILITY AND SAFETY. THE ENGINEER AND/OR ARCHITECT IS RESPONSIBLE TO REVIEW FOR MICHIGAN

ENERGY CODE AND LIGHTING QUALITY COMPLIANCE.

UNLESS EXEMPT, PROJECT MUST COMPLY WITH LIGHTING CONTROLS REQUIRMENTS DEFINED IN ASHRAE 90.1 2013.

FOR SPECIFIC INFORMATION CONTACT GBA CONTROLS GROUP AT CONTROLS@GASSERBUSH.COM OR 734-266-6705.

Alternates Note

ALTERNATE LIGHTING FIXTURES WILL NOT MEET CITY ORDINANCE
COMPLIANCE DUE TO THE PRECISE OPTICAL AND OUTPUT
PERFORMANCE SELECTED FOR THESE FIXTURES. ALTERNATE LIGHTING
PROPOSALS MUST BE RECALCULATED AND RESUBMITTED TO THE CITY
FOR APPROVAL. CONTACT LAYOUTS@GASSERBUSH.COM FOR
ASSISTANCE WITH ALTERNATE OPTIONSIF NEEDED.

Dark Sky Note

ALL FIXTURES INCLUDED ON THIS
DESIGN ARE IN COMPLIANCE WITH
INTERNATIONAL DARK SKY ASSOCIATION
REGULATIONS FOR DARK SKY FRIENDLY
FIXTURE(S).
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