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OVERVIEW AND PURPOSE

This Engineering Design Standards Guidebook has been prepared for
informational purposes to assist property Owners, designers, the development
community, and general public. It is intended to be a user-friendly tool to assist in
navigating through Shelby Township's Development Design and Review Process.

Our Department of Public Works (DPW) and Engineering team have prepared this
Engineering Design Standards Guidebook to provide a general understanding of
the development design process in the Township. In this guidebook you will find
design standards, submittal checklists, reference guides and easy-to-follow review
process requirements and answers to commonly asked questions.

This document is not an Ordinance. It is important to note that the Ordinances of
the Township must be thoroughly researched before reaching any conclusions on
questions related to development in Shelby Township. This document can be the
source to begin your search for information.

A complete copy of the Engineering Review Guidebook can be downloaded
from the Shelby Township website at www.shelbytwp.org.

PLAN SUBMITTAL PROCEDURES

The plan review and approval process consist of two separate review submittals:

A. Site Plan Submittal

A complete site plan package shall be submitted to the Planning and
Zoning Department for review. This site plan must conform to current
Township regulations for the type of development being proposed and
those of any other agency having jurisdiction.

1. All Township departments including the consulting engineer will
review the site plan package and will provide comments to the
Planning Department. Once the Planning Department determines
the package is complete and can be presented to the Planning
Commission and Township Board, if required, the site plan will be
placed on the Planning Commission Agenda. The Applicant shall
present the project to the Planning Commission and Township Board,
if required, for approval.

2. Following receipt of site plan approval from the Planning
Commission and, if required, the Township Board, signed and sealed
engineering plans and a preliminary cost estimate for the site
improvements are to be submitted to the DPW to start the
engineering review process.
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3.

Any changes from the approved site plan shall require approval
from the Planning and Zoning Director and/or the Planning
Commission and/or Township Board, as appropriate.

B. Engineering Plan Submittal

1.

The engineering plan must address the same concerns as the site
plan but shall include the required information in greater detail.
Additionally, the applicant and their design professional are
responsible for submitting and receiving approval from all
appropriate jurisdictional authorities and providing them to the
Township Engineer during the review process.

A cost estimate for all site work including ufilities, paving, earthwork,
retaining walls, and landscaping shall be provided to the DPW along
with two hard copies and one digital copy of all the engineering sets
of plans. If additional information is needed, the Township Engineer
will request from the Design Engineer.

The applicant shall pay the DPW a fee for review of such plans, as
adopted by board resolution, based on the estimate of cost of the
improvements. The estimate shall be based on current market
pricing for the various types of work and will be reviewed and
approved by the Township Engineer.

The DPW shall collect the review fee and refer the plan to the
Township Engineer who shall check the estimate, review the plans
for conformity to standards set forth in the ordinance, site plan
approval and this guidebook, and confirm that they are consistent
with the overall Township utility plans, after which they will return a
digital copy of the reviewed set with review letter to the Owner,
Design Engineer and Township Staff.

If the Township Engineer determines the water and sanitary sewer
plans are acceptable, the Design Engineer can submit the permit
applications with the appropriate sheets of the construction plan to
Township for submission of the water and sanitary sewer approvals
and permits prior to final approval of the engineering plans. The
Township Engineer and DPW will submit the plans to appropriate
agencies to solicit approval of the water and sanitary sewer permits.

The applicant, after making any changes requested on the
Reviewed set of plans, returned to them, shall resubmit a digital copy
of the revised plans to the Township Engineer for additional review.

Upon making all necessary changes requested by the Township
Engineer and other jurisdictional authorities, the applicant shall
submit the appropriate number of construction plans for final
approval. Approved plans will be forwarded to the applicant and to
various departments of the Township.
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10.

11.

12.

Revisions to an approved consfruction plan must be submitted to
the Township Engineer for additional reviews and approvals. The
applicant is responsible for the additional review fees incurred by the
engineer.

The applicant is responsible for obtaining approvals, where
applicable, from various governmental agencies, which include but
are not limited to the Township Fire Marshal, Macomb County
Department of Roads (MCDR), Macomb County Office of Public
Works (MCOPW), Michigan Department of Transportation (MDOT)
and the Michigan Department of Environment, Great Lakes, and
Energy (EGLE).

Upon final plan approval and receipt of all permits, but prior to
commencing construction, a Pre-Construction Meeting shall be
held. The Developer or Developer's representative shall contact the
DPW to schedule the pre-construction meeting. The following
aftendees are required, at a minimum, from the Developer’s team:
The Developer or Developer's Representative, the Design Engineer,
the General Confractor and/or the Underground Contractor and
the Paving Contractor.

Prior to scheduling the Pre-Construction Meeting, proof of payment
of the required construction escrows, and proof of general liability
insurance (if required) and required bonds shall be submitted to the
DPW. Additionally, the Design Engineer shall submit plans to the
various utility companies from which service is required or
construction may impact their utility.

If the Owner or Contractor propose any changes to approved
improvements (ie. pump stations, structures, detention, controls,
etc.) the Design Engineer shall review and approve the changes
and shop drawings prior to submission to the Township Engineer for
final approval.

C. Project Final Acceptance

1.

Following construction, a Record Plan, for site improvements,
exclusive of detention/retention ponds, shall be prepared by
Township Engineer. The Township Engineer will review the as-built
information and compare to the original plan. If adjustment to site
utilities is required, the Township Engineer will send a letter to the
Developer requesting the adjustment. Once the adjustment is
complete, the Developer shall notify the Township Engineer so it can
be field verified. Once Record Plan is complete, it will be sent to DPW
for their records.
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2. Record Plans provided by the Township Engineer are not intended
for Owner/Contractor payment purposes. Measurement of installed
quantities and related work are the responsibly of the Owner,
Contractor and Design Engineer, as appropriate.

3. Developer's engineer shall prepare for detention/retention ponds
and certify that they were built consistent with the design, in alll
respects; inclusive of slopes, volumes, inlet and discharge
pipes/structures.

4, Final occupancy permit will require DPW and Building Department
final inspection and approvals prior to issuance.

lll. PLAN REQUIREMENTS

A. General

1. Plans submitted shall be on 24" x 36" white prints having blue or black
lines, and shall be neatly and accurately prepared. Judgment
should be exercised in the design, layout and presentation of alll
proposed improvements.

2. A cover sheet including project name, location map showing major
thoroughfares and section number, proprietor, engineer and
architect contact information (necessary for forwarding review
comments), and Professional Engineer (State of Michigan) stamp and
original signature shall be submitted with the plan set.

3. A ftitle block, identifying purpose of sheet, shall be used for each
sheet.
4, For projects having more than one sheet of plans, a general plan

having a scale of 1-inch equals 100-feet, or less, shall be provided.

5. Detail plans shall have a scale of not greater than 1-inch equals 50-
feet horizontal and 1-inch equals 5-feet vertical on profile sheets.

6. The general plan shall show the overall project and indicate the
location of all improvements shown on the detailed plans.

7. All general and detailed construction plans shall identify the project
area with location maps and indicate all existing and proposed
street names, lot lines, lot numbers, parcel identification numbers
and proposed utility information.
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10.

1.

12.

13.

14.

An approved site plan shall be submitted as part of the engineering
plan set. The engineering plans shall match the approved site plan.
Setbacks and building separations shall be noted in accordance
with the approved site plan. Any changes from the approved site
plan shall require approval from the Planning and Zoning Director
and/or the Planning Commission and/or Township Board, as
appropriate.

A plan sheet that shows landscaping in accordance with zoning
requirements and the approved site plan shall be provided. All
utilities shall be shown on the landscaping plan.

The project’s tree survey information shall also be provided (it should
not differ from information submitted to the Planning Commission for
site plan review). Tree removals shown on plan shall match the
approved site plan.

Wetland limits and size shall be clearly shown, regardless of size or
regulation status.

All Floodplain limits; per Flood Insurance Rate Map (FIRM), and
based on actual topographical survey and proposed conditions,
shall be clearly shown on plan set. Floodplain limits based on FIRM
and existing conditions shall be shown on topographic survey, based
on FIRM and proposed condition shall be shown on utility and
grading plan.

Recorded utility easements, temporary grading agreement, offsite
utility easement, offsite drainage easement, etc. must be submitted
prior to construction. Appropriate notes shall be provided on the
plan sets for these easements.

Any known environmental concern or property encumbrance shall
clearly be identified on the plans along with the appropriate
treatment and impacted jurisdictional authorities.

IV. TOPOGRAPHIC SURVEY

A. General

All plans submitted shall include a boundary survey and topographic survey
containing the following minimum information:

1.

Boundary surveys shall include a written legal description, a sketch
of survey showing all dimensions and bearings, all existing easements
and right-of-way (ROW) of record. Dimensions and bearings shown
on plan shall match the legal description and it shall be able to be
tfraced on the plan.
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V.

10.

UTILITIES

Topographic surveys shall include all existing improvements on the
project site and within 100 feet of the site including all underground
uftilities. All elevations shall be on the NAVD 88 datum.

A minimum of 2 benchmarks for the project site are required and
shall be shown on all construction sheets.

Topographical survey shall be no older than 3 years and shall
accurately reflect existing topographic conditions.

The survey shall provide spot elevations in such a manner that the
existing drainage patterns can be determined. Spot elevations shall
be taken on a fifty-foot or smaller grid over the project area including
the area at least 100 feet around the perimeter of the project.

In addition to the spot elevations, contour lines shall be shown as
required to determine drainage patterns for on and off site.

Show all existing conditions, including but not limited to: ditches,
culverts, retaining walls, utilities (invert and casting elevation),
sidewalks, power poles, easements, building footfprint and finish
grade, finish grade of adjacent buildings, existing building sewer
lead and water services within the site limits, wetlands and
woodlands, flood plains, environmental, etc.

Show existing adjacent roads with ROW. Elevations must be shown
at ditch centerline, top of bank, edge of shoulder, edge of
pavement or top of curb and pavement centerline.

Show the locations of all existing gas, electric, cable and phone
lines.

Show existing water main locations and topographic survey shall
extend, as required, to show any offsite fire hydrants and line-valves
that may need to be operated while working on this site.

A. General

1.
2.

Provide a location map.

Structures shall be identified by numbers assigned consecutively and
increasing in direction opposite to direction of flow within each utfility.

The plan portion of sheet shall include, at a minimum:

a Street names, street and utility easement widths, subdivision
name, lot numbers, lot dimensions, parcel numbers and
frontage dimensions for all un-platted parcels.
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b. All utilities, utility locations, including franchise ufilities, shall be
shown with dimensions from the ROW line. All utility crossings
shall specify top of pipe, botftom of pipe elevations and
clearance on the profile with each crossing noted on plan

view.

C. Franchise utilities and their easements shall not be located
within Township public utility easements.

d Location, length, size, slope of each section of proposed utility
between manholes.

e Natural or man-made features such as drainage courses,
county drains, lakes, wetlands and floodplains.

f. Locations of proposed buildings and any existing buildings
that will remain.

o Existing structures with sizes and pipe inverts included in the
project.

h. Locations of house leads, wye, branches, bends, tees, and

other appurtenances to be constructed with the proposed
utility, with locations at easement and/or property lines.

If adjustments to existing structures are required, a note with
existing and proposed elevations shall be shown on the plan.

4, The profile portion of sheet shall appear below the companion plan
portion, generally projected vertically, and shall show at least the
following:

Q. Size, length, slope, type and class of pipe, and bedding for
each section.

b. Limits of special backfil, material, compaction and
treatment.

C. Provide existing and proposed ground profiles over the
centerline over the water main, storm sewer and sanitary
sewer.

d Location of existing and proposed utilities crossing. All utility

crossings shall specify top and bottom of pipe elevations with
clearance between each utility.

e A note stating that the Contractor shall verify the location and
elevation of existing utilities prior to construction.

5. No new utilities shall be placed underneath building footprints. For
existing utilities to be abandoned within the influence of the
foundation, the following criteria shall apply:
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10.

a. Abandoned utility less than 5' below footing - Remove existing
utility. Perform soil testing to confirm that suitable and
compacted backfill material was utilized, following removal.

b. Abandoned utility more than 5' below footing - Grout existing ufility
full as directed, using standpipe to prevent air voids. Provide
calculations showing the volume (in cubic feet) of grout required
on plans. Existing uftilities proposed to be abandoned below footings
must be approved by the building department.

C. Abandoned utility not within influence (assume 1:1 trench) of
footing---bulkhead as required by Township, unless utility is
determined by the Township to be a hazard, nuisance, or
potential maintenance problem.

Water Main, Sanitary Sewer, and Storm Sewer must be extended
across property frontage(s) or to a property line as required to
service adjacent properties and directed by the Township.

Provide a sleeve (casing pipe) when ufilities must cross retaining
walls.

No water main or sanitary sewer will be allowed within 10’, measured
horizontally, of the high-water elevation of ponds.

No trees shall be directly over the centerline of pipe for sanitary
sewer, storm sewer or water main. Provide a minimum of 3’ horizontal
separation between centerline of utility and free.

Utilities shall be placed in the greenbelt where practicable.

V-A. WATER MAIN

A. General

1.

Water main pipe and appurtenances shall conform to the current
Shelby Township Standard Details.

The current Shelby Township Standard Details must be included with
the plan set.

The testing methods and acceptance criteria are outlined in the
current Shelby Township Standard Details.

A looped water main system shall be required where possible, as
determined by DPW and Township Engineer.

A minimum of 10" horizontal separation is required between water
main and either sanitary or storm sewers. All other utilities shall be
located outside the limits of the water main easement.
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6. 18" minimum vertical clearance between water main and all utilities,
(i.e. storm, sanitary sewer, electric, gas, phone, etfc.). Top of pipe
elevation, bottom of pipe elevation and clearance shall be
indicated on the profile with each crossing noted on plan view.

7. When connecting to an existing water main, a tapping sleeve, gate
valve and well will be required unless connection to the existing
water main can be made without interrupting service.

8. All new connections to the water system shall be inspected by the
Township DPW.
9. A minimum 12' wide easement must be shown on the plans and must

extend to the property lines where future connections are
anticipated. Additional easement width may be required based on
water main depth.

A written description and drawing of the easement shall be
prepared by the Design Engineer and be presented to the Township
for review and approval before recording.

10. A minimum 5.5’ of cover is required from finish grade to top of water
main pipe. Any cover less than 5.5" must be approved by DPW and
Township Engineer.

11. A minimum 5.5’ of horizontal and vertical clearance at all open drain
crossing is required between the bottom of the drain and the top of
water main. Any cover less than 5.5" must be approved by DPW and
Township Engineer.

12. Taps for domestic water service from the fire service lead are not
permitted.

B. Mains

1. Quantity List and Basis of Design shall be provided on utility sheet of
the plans (for permitting purposes).

2. Water mains within residential districts shall be a minimum 8" in
diameter, or larger ,as the design dictates or as directed by the
Master Plan or DPW.

3. Water mains within commercial, office, and industrial developments
shall be a minimum 12" in diameter, or larger, as the design dictates
or as directed by the Master Plan or DPW.

4, Transmission mains shall be sized according to Master Water Main
Plan.

5. Water mains located within a 60-foot public road ROW shall be
placed 8 from the ROW line. Alternative locations must be
approved by DPW or Township Engineer.

6. The location of the water mains not in a public ROW must be
approved by DPW or Township Engineer.
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7. At least 10’ separation must be maintained between the water main
and any portion of building, including roof overhangs and
foundations.

8. Isolating valves are required where site conditions or utility crossings
require deep water mains:

a. Water main with 8’ cover crossing another underground utility
that is 24" in diameter, or larger, will require gate valve and
well on both sides of the crossing for isolation purposes during
future repairs.

b. Water main with 10" cover crossing another underground
utility that is 21" in diameter will require gate valve and well
on both sides of the crossing for isolation purposes during
future repairs.

9. A minimum of one pipe length of water main is required where the
water main crosses underneath proposed/existing underground
utility or drain, and shall be centered at the conflict.

10. Profiles are required on all water main. The profile of the water main
shall indicate stationing and elevations of all fittings, valves and
hydrants as well as exterior top of pipe, bottom of pipe and vertical
clearance for all utility crossings. Hydrants shall be located at high
points along the main.

11. Pipe size, length and type shall be shown in plan-view for each run
of pipe. The plan shall also indicate the proposed finish grade
elevations of all hydrants and gate wells.

12. Use of 90-degree bends shall not be permitted unless approved, in
writing, by the Township DPW. Minimum length between bends shalll
be 2'. Maximum bend angle is 45-degree.

13. Domestic and fire protection services shall be allowed on 8" to 16"
water mains only. All water services must be connected directly to
the water main. All valves shall be located in a public right of way or
easement, and in the greenbelt where practicable.

14. Length, size, and invert of casing and pipe shall be shown at all bore
locations. Casing pipe is required when a water main must pass
under or through a structural retaining wall, and must extend beyond
the angle of repose of the retaining wall. Every attempt must be
made to direct the water main around any structural retaining wall.

C. Valves
1. Valve spacing: 800" maximum inline, or less, based on requirements
of item #2.
2. The following requirements need to be met in the event of a
breakage:
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a. A maximum of 4 valves shall be used to isolate a break.
b. No more than 2 hydrants can be out of service.
C. No more than 30 dwelling units can be out of service.

Subject to modification based on Fire Department review.

Valves shall be located outside of sidewalk/pathway. If site
conditions require that a valve be placed within a
sidewalk/pathway Township DPW approval is required.

Gate wells are required for all valves that are 8" diameter and larger,
exclusive of fire hydrant connections. Valves that are 6" and smaller
only require a box. Connection to existing water main shall be with
Tapping Sleeve Valve and Well (TSVandW), unless approved by
Township Engineer

D. Hydrants

1.

E. Wells

Hydrants shall be spaced at 500’ intervals (or less) along tfransmission
lines and 350’ intervals or less within industrial district.

All hydrant locations shall be reviewed and approved by the fire
marshal.

All dead-end water mains shall end with a hydrant blow-off.

If future expansion is anticipated, the dead-end water main shall
end with a hydrant blow off, gate valve and well and minimum 10’
of stub and plug.

All single hydrant leads longer than 50’ shall be 8" minimum
diameter. Hydrant leads less than 50" may be 6" diameter.

Hydrants located in parking areas shall be protected by installing a
6" high concrete curb or standard guard posts.

Hydrants shall be located within the road right of way, 10" from the
right of way line and at least 5’ from the nearest driveway. Within all
new subdivisions, hydrants shall be located near the side lot line.

Generally, hydrants shall be spaced so that the furthest portion of a
building is within 250" of a fire hydrant.

Gate wells should not be used for hydrants valves; all hydrant valves
shall be installed in boxes in accordance with current Shelby
Township Standard Details.

All wells, pumps and pump housings shall be permitted and
constructed as required by current Macomb County and Michigan
Department of Public Health requirements, standards, and
specifications.
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Private wells must be separate and independent of the Township
water system.

Where a well is to be abandoned, it shall be capped as required by
the current Macomb County and Michigan Department of Public
Health requirements, standards, and specifications.

Service Lines

1.

For new developments, the Township DPW will make the tap for
water services 2" or less in diameter. The Contractor will be
responsible for installing the service lead.

All water service connections shall include corporation stops, service
pipe, and either curb stops and boxes (for 2" and smaller), valve and
box (for 3" to "), or gate valve and well (for larger than 6"). Where
possible, the curb stops and boxes shall be set in the road right of
way, 6" from the property line. Otherwise, all curb stops and boxes
shall be located within a dedicated water main easement.

Service lines, curb stops and boxes shall not be placed within existing
or proposed pavement (including driveways and sidewalks), unless
there is no alternative, or if otherwise approved by the Township
DPW. Stops and boxes shall be placed within the water main
easement unless otherwise authorized by the DPW or Township
Engineer.

All new water service size shall be 1" minimum.

All water service pipe material shall meet the current Shelby
Township Standard Details.

V-B SANITARY SEWER

A.

General

1.

Sewer pipe, appurtenances and bedding material shall conform to
the current Shelby Township Standard Details.

Sanitary sewer main lines shall be constructed in accordance with
the size indicated on the Master Plan or as determined by the DPW.
The Design Engineer shall schedule a meeting with DPW and
Township Engineer to determine the Master Plan requirements.

Sanitary sewer main lines shall be sized to accommodate all fributary
upstream flow in addition fo the on-site flows. Size, slope and depth
of the main lines shall be adequate to serve the fributary service
district outlined in the Master Plan of the Charter Township of Shelby.
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4, The current Shelby Township Standard Details must be included with
the plan set.

5. The testing methods and acceptance criteria are outlined in the
current Shelby Township Standard Details.

6. All sewer construction is required to maintain a minimum 10’
horizontal separation between the sewer and water main.
Additionally, an 18" minimum vertical clearance is required between
the sewer and water main. Top of pipe elevation, bottom of pipe
elevation and clearance shall be indicated on the profile with each
crossing noted on plan view.

7. Sanitary sewers shall be located so as to provide unrestricted access
for maintenance and inspection purposes.

8. Easement shall be provided for all public sewer and where required
by the Township Engineer or DPW. The easement width shall be
calculated as two times depth of utility plus two feet plus diameter
of pipe.

A written description and drawing of the easement shall be
prepared by the Design Engineer and be presented to the Township.
The Township shall approve all easements prior to recording.

9. Sewers shall be constructed outside of paved parking areas, streets,
drives and rear yard areas. If site conditions require that a sewer be
placed within a sidewalk, pathway or parking area, Township DPW
approval is required.

10. Casing pipe is required when a sanitary sewer must pass under a
structural retaining wall, and must extend beyond the angle of
repose of the retaining wall. Every attempt must be made to direct
the sanitary sewer around any structural retaining wall.

B. Design Criteria

1. A Quantity List shall be included on utility sheet of the plans (for
permitting purposes).

2. The Basis of Design, sewer sizing calculations and a sewer service
district map shall be included on the construction plans. Separate
calculations shall be shown for on-site and off-site flows.

3. The sanitary sewer Basis of Design for residential use shall be based
on 3 person per unit for single-family developments and 2.5 person
per unit for multi-unit developments. Residential average flow shall
be calculated using a flow rate of 100 gallons per person per day.
Peak flow shall be determined as shown in item 4.
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4, For industrial/commercial average flow, equivalent residential unit
shall be determined using the current Oakland County, Water
Resources Commissioner, Residential Equivalent Unit table. Then the
average and peak flows shall be calculated following residential use
Basis of Design.

5. Peak flow equates to peaking factor times the average flow.
Peaking Factor = {[18 + SQRT (P)] / [4+SQRT (P)1}
P = Design population expressed in thousands
Peak flow = Peaking Factor * Average Flow

6. Lateral sewers shall generally have a minimum pipe diameter of 10".

An 8" diameter sewer may only be utilized at the most upstream
end-of-the-line run.

7. The design velocities shall not be less than 2 feet per second and
shall not exceed 8 feet persecond. The velocities shall be calculated
with the Manning's equation using a roughness coefficient of n =
0.013. The following are minimum slopes for each pipe size:

Sewer Size (inches)  Minimum Slopes (percent)

8 0.40
10 0.28
12 0.22
15 0.15
18 0.12
21 0.10
8. The following must be shown on the sanitary sewer plan view
sheets:
a. Pipe size, slope and material
b. Length between structures
C. Easement (where required)
d. Progressive numbering system for all structures
e. All utility crossings
f. Special backfill areas, i.e., compacted sand, stone, etc.
9. Profiles must be shown with the following information for sanitary
sewer plans:
Q. Length, type, class, size and slope of pipe between
structures
b. Casting elevations and all sewer inverts at all structures
C. Existing and proposed ground elevations
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10.

1.

12.

13.

14.

d. All utility crossings

e. Special backfill areas, i.e., compacted sand, stone, etc.
f. Provisions for infiltration testing (sanitary sewer only)

g. Progressive numbering system

In general, gravity sanitary sewers shall have a minimum depth of 9’
from top of curb (or centerline if uncurbed) to the top of the sewer.
The sewer shall have sufficient depth to serve a standard depth
basement by gravity.

Where possible, when a directional change occurs in the sewer, an
allowance of 0.10" in vertical grade shall be made between the
elevation of the inlet and outlet sewers of the manhole.

Where possible, when a size change occurs in a sewer, the vertical
elevations shall be adjusted to match the 0.8 depth points of the inlet
and outlet sewers.

Pressure sewers and/or force mains shall have a minimum depth of
5.5 feet to the top of pipe.

Siphons shall not be allowed, unless specifically approved by the
Township DPW and Township Engineer.

C. Manholes

1.

Manholes shall be placed at every change of grade, direction, pipe
size, and at the end of each sewer line.

No “blind” taps of mainline sewer shall be allowed. Taps for sewer
leads do not require a structure.

The maximum distance between manholes shall be 400’ for sewers
less than 24" in diameter. The DPW Director may allow manhole
spacing up to 500’ for sewers 24 inches and larger.

All sanitary manholes shall be a minimum 4’ diameter.

An interior drop connection shall be used whenever a sewer enters
the manhole more than 18" above the invert of the outlet sewer. A
minimum 5’ diameter manhole will be required to construct an
interior drop connection. (Exterior drop connections are not allowed,
unless approved by the DPW Director)

The minimum inside diameter of a manhole shall be as follows:

Pipe Size(inches) Minimum Manhole Diameter(inches)
15 orless 48
18 - 36 60
4?2 and greater 72
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7. The minimum inside diometer of a manhole shall be 60" when:
a. Drop connections are utilized.

b. The manhole is located in an area where a future sewer
system extension is possible.

8. A grease interceptor will be required for all food service operations.
No connections for domestic waste will be allowed to the grease
interceptor. The size, type and materials of the grease interceptor
requires approval from the DPW and Building Department with a
minimum size of 1000 gallon as specified on the Shelby Township
Standard Details.

9. The maximum depth to invert of any sanitary sewer pipe shall not
exceed 80% of the manufacturer's recommendation for the
specified pipe.

D. Sewer Lead

1. Leads shall not be connected to manholes unless specifically
approved by the DPW or Township Engineer.

2. Where possible, a minimum clearance of 1.5 is required between
the bottom of the building footing and the top of the sewer lead
pipe.

2. Indicate building lead size, locations and invert elevation at building

or finish grade of building. (Minimum 6" diameter at 1% slope.) Verify
and indicate elevations at crossings with all other utilities.

3. Where construction of building sewer leads to the property line is not
required, a wye branch (tees not allowed) shall be installed for each
lot or potential building site.

4" minimum cover required over mains and leads.

5. An inspection manhole on sewer lead is required for all non-
residential uses.

6. Cleanouts are required at all deflections, every 100° and in
compliance with the plumbing code.

E. Septic System

1. All septic fields shall be permitted and constructed as required by
current Macomb County and Michigan Department of Public Health
or EGLE requirements, standards, and specifications, as appropriate
for the size and type of use.

2. Private septic system must be separate and independent of the
Township sanitary system.
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3.

Where a septic system is to be abandoned, it shall be abandoned
in accordance with the current Macomb County and Michigan
Department of Public Health requirements, standards, and
specifications.

F. Drop Connections

1.

Drop connections shall be constructed according to the Shelby
Township Standard Details. A drop connection is required when
there is an 18" vertical difference between inverts on outlet and inlet
pipes. Drop connections are to meet the following requirements:

a. If the drop manhole is to be part of the new construction, then
a pre-cast base with interior drop connection shall be used.

b. If the existing manhole is deemed large enough to
accommodate aninterior drop by the system Owner, then an
interior drop per the current Township standards can be
constructed. A minimum 5’ diameter manhole will be
required to construct an interior drop connection. No external
drop connections will be permitted unless approved by the
Township DPW.

G. Infiltration

1.

The infiliration rate for all sanitary sewers shall comply with current
Shelby Township Standard Details.

H. Pump Stations

1.

Lift stations will not be allowed unless there is no other alternative for
sewer service. If a lift station is required, the Design Engineer shall
provide the Township with all design details, calculations, soil borings
and related information. Design shall be in accordance with all
current local, county and state requirements.

V-C. STORM SEWER

A. General

1.

Sewer pipe, appurtenances and bedding material shall conform to
the current Shelby Township Standard Details.

It shall be unlawful for any person to interfere with or obstruct flow of
surface water over easements for public utilities or to impede the
flow of surface water across private property in a manner different
from the approved grading plan and drainage pattern.

A storm district drainage map shall be provided for all plan
submittals, showing the storm system, sub-areas contributing to each
structure and/or system, along with the overall drainage district limits.
Areas and structures with structure numbers should be labeled and
correspond with the calculations.

Charter Township of Shelby Engineering Design Standards Guidebook Page 17



10.

1.

12.

13.

14.

15.

16.

Upstream (pass through) drainage shall also be accommodated.
The limits of the offsite drainage district shall be shown on the district
map.

Where detention / retention is required, storage volume must be
provided for entire site limit including all acreage noncontributing to
the pond, to accommodate for future improvement / expansion
within the site.

Storm water runoff or discharge shall not be diverted onto adjoining
properties.

Where storm sewers carry offsite drainage, a storm sewer easement,
identifying path of drainage to an approved outlet, between the
proposed development and offsite development will be required.

Outlet to County Drains will require Macomb County Drain Office
approval.

Outlet to County road ROW wil require Macomb County
Department of Roads approval.

Roof drains may flow overland or be connected at a structure. No
direct tap connection to storm pipe are allowed.

Roof drain shall be at least piped to a point 5’ away from the outside
walls of the buildings.

If sump discharge is connected to storm sewer, 3-inch is the minimum
diameter pipe to be utilized. Sump lead pipe shall conform to the
requirements of the building and plumbing codes or other
applicable rules and regulations of the Township. No direct tap to
storm sewer lines will be allowed.

Size the pipe downstream of outlet to carry the flow from all on-site
and off-site conftributing area for a 10-year storm event.

A note shall be added to the plans stating that the Owner will
regularly clean and maintain all storm sewer and detention ponds.

Casing pipe is required in the event a storm sewer must pass under
a structural retaining wall, and must extend beyond the angle of
repose of the retaining wall. Every attempt must be made to direct
the storm sewer around any structural retaining wall.

Side slopes of all open channels and/or ditches shall be no steeper
than 1 vertical to 4’ horizontal.

B. Maintenance Requirements

1.

An executed Stormwater Facilities Maintenance Agreement for the
proposed stormwater system shall be submitted prior to receiving
final approval. Charter Township of Shelby will not accept the
responsibility for the maintenance of any stormwater system.
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A template of the Stormwater Facilities Maintenance Agreement is
included for Applicant to use. Any revisions to the template will
require the Township atftorney to review. The agreement must allow
the local government the right to access, inspect, and maintain.

A copy of the agreement, prior to recording, must be submitted to
Township for review and approval prior to recording the document

A copy of the Stormwater Facilities Maintenance Agreement shall
be recorded at the Macomb County Register of Deeds.

C. Design Criteria

1.

Design calculations shall be submitted with hydraulic grade line
computed.

At no time shall hydraulic grade line (HGL) be within 1" of the top of
casting elevation.

The starting HGL shall be set at the higher of the inside top of the inlet
pipe at the pond or 2/3< of the storage height of the detention
pond.

Design shall minimize standing water in all storm sewers, existing and
proposed, i.e. the inlet pipe invert at the pond shall be above the
normal water level of the pond.

Storm drainage systems shall be designed for a 10-year storm. The
rational method (Q = CIA) for arriving at stormwater runoff shall be
used. The formula for rainfall intensity shall be:

| = 175/(T+25) with an initial T = 15 minute, in which “T" is the initial
fime of concentration.

Accepted C values for the rational method

C Valve Cover

0.20 Agricultural / Undeveloped
0.35 Single Family Residential

0.55 Multiple Family Residential
0.90 Commercial, Industrial, Office
1.00 Open Water

Composite runoff coefficients are proposed minimums and may not
be sufficient based on Township review - use surface runoff
coefficients shown below for each sub-area.
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10.

1.

12.

C Valuve Cover

0.20 Lawn

0.90 Roof

0.65 Aggregate
0.90 Pavement
1.00 Open Water

NOTE: Surface area of detention/retention ponds shall be
considered to be open water. Calculations shall consider the
pond area at the peak (100-year) storage elevation.

Velocity: Minimum = 2.5 fps; Maximum = 10.0 fps. Discharge
velocities exceeding 5 fps (or less depending on soils) will require
erosion protection at outfall. The velocities shall be calculated with
the Manning's equation. The following are minimum slopes for each
pipe size:

Sewer Size (inches)  Minimum Slopes (percent)

12 0.30
15 0.22
18 0.18
21 0.14, etc.

The storm calculations for the sizing the storm pipe shall
accommodate both on-site and off-site contributing area.

Use the "Manning” equation to calculate the flow capacity.
All storm sewer shall be shown in profile.

If possible, when a directional change occurs in the storm drain, an
allowance of 0.10 foot in vertical grade shall be made between the
elevation of the inlet and outlet sewers of the manhole.

If possible, when a size change occurs in a storm drain, the vertical
elevations shall be adjusted to match the 0.8 depth points of the inlet
and outlet sewers.

The minimum diameter for the most upstream run of storm pipe is 8",
for all other runs 12" is the minimum diameter.
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13. For water course/drain traverses the proposed site without
established 100-year flood elevation, the Design Engineer shall
determine the 100-year flood elevation. It is the responsibility of the
Design Engineer to determine the best method to use for the site to
determine the 100-year flood elevation. The calculations shall be
reviewed by the Township Engineer prior to final approval of the site.

D. Structures
1. 4’ diameter minimum for manholes and catch basins.

2. A 3’ structure may be allowable for use when only one 12" pipe is
connected to the structure (discharge pipe) and when preceding a
structure with a sump.

3. Low Head structure is required when cover is less than 3 feet. Plan
and profile shall specify "low head" structure where necessary, and
shall be constructed according to the standard details. If the
requirement on the standard details cannot be met, a special detail
shall be provided.

4, Drainage inlets and catch basins shall be located as follows:
a. At all low points.
b. At the radius return of street intersections, 150 feet maximum

distance along the street between a high point and PC. A
corner catch basin is required when drainage is required to
go around the corner.

C. At infermediate points along the street such that there is
maximum of 400’ feet of drainage draining to a catch basin.

d. High points to be set along streets such that not more 3
intercepting catch basins are allowed. Highpoint shall be at
least 1" above the downstream intercepting catch basin.

e. As required in parking lots and grass areas. Generally, a
maximum tributary area of 25,000 square feet shall drain to
catch basins.

f. At any change in the pipe direction or grade.

g. As necessary to meet the following maximum spacing criteria;
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Pipe Diameter Manhole Spacing
(inches) (feeft)

8 to 30 350

36 and 42 400

48 450

54 and 60 500

66 or larger 600

Locate field catch basins in rear lot swale when such swale
changed direction by more than 45°, where lot size greater
than 1 acre

Rear yard storm sewers shall be required in all residential
districts. Catch basins shall be placed at every other property
corner so that every lot directly abuts a catch basin in at least

one corner.

5. All catch basins shall have lateral underdrain constructed as shown
on the current Shelby Township Standard Deftails.

6. A minimum of 1’ separation is required between outside walls of

connecting pipes at structures.

The Design Engineer may be required to provide details showing 1’
separation for all manholes with mulfiple pipe connections not

meeting the requirements below:

MANHOLE INSIDE

MAX. PIPE SIZE FOR

DIAMETER STRAIGHT-THROUGH RIGHT-ANGLE
INSTALLATION INSTALLATION
48" 24" 18”
60" 36" 24"
72" 42" 36"
96" 60" 42"

MAX. PIPE SIZE FOR

Charter Township of Shelby Engineering Design Standards Guidebook
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VL.

DETENTION/RETENTION POND/BMPs

A.

General

1.

Water Quality Confrol (WQC) shall be provided for all new
development and redeveloped sites to limit post-development
runoff Total Suspended Solids (TSS) concentration to either 80 mg/L,
or 80% TSS reduction for the post-development site conditions of al-
inch rainfall event. The WQC shall be designed to conform with the
current Macomb County Procedure and Design Standards for
Stormwater Management.

In the event that a sediment forebay is proposed, the forebay shall
be designed to conform with the current Macomb County
Procedure and Design Standards for Stormwater Management and
the formulas provided therein.

A mechanical treatment system (pre-tfreatment device) may be
used in lieu of a sediment forebay. Treatment systems shall be
provided at each inlet point to the pond or underground detention
and shall achieve 80 mg/L, or 80% TSS reduction for 1-inch rain event.

If infiltration basin is proposed or required, provide at least two soil
borings in the location of the proposed infiltration basin and shall
extend at least 5' below the bottom of the infiltration basin. Provide
a report from a geotechnical engineer certifying the existing soil
conditions and infiltration rate to ensure the infilirating basin will drain
sufficiently. A safety factor of 2 shall be applied to the final infiltfration
value used to determine the infiltration basin requirements.
Additionally, the geotechnical engineer shall determine the
seasonally highest water table level and the bottom of the basin
shall be 2-feet above the water table. An overflow of the infiliration
basin shall be provided.

The detention pond shall be designed to contain a volume equal to
2" of water over the entire site or to the 1-100-year-frequency storm
using the current Macomb County Procedure and Design Standards
for Stormwater Management, whichever is greater.

The detention pond that discharges info County Drain jurisdiction
shall be designed to conform with the current Macomb County
Procedure and Design Standards for Stormwater Management.
Detention required volume and discharge rate shall conform to
current Macomb County Procedure and Design Standards for
Stormwater Management or Shelby Township Standards, whichever
is more restricted.

Detention volume with a gravity outlet detention pond is defined as
the volume of detention provided above the invert of the outlet
pipe. Any volume provided below the invert of the outlet pipe will
not be considered detention.

Charter Township of Shelby Engineering Design Standards Guidebook Page 23



10.

1.

12.

13.

14.

15.

Detention pond must “pass thru” off-site drainage. Drainage area
map shall include all off-site areas per storm sewer requirements.

When over 1 acre of ftributary offsite drainage flows into a
development at any location, the developer’s Design Engineer shall
design a conveyance system that allows it to pass through without
going through the detention pond, if possible. If offsite drainage is
passed directly through the pond, the Design Engineer shall
determine the offsite drainage will not impact the required storage
and allowable discharge of the proposed development.

Developments with multiple detention ponds shall not be allowed to
be designed such that multiple ponds discharge into downstream
ponds and the outlet is sized in the downstream ponds to pass the
full discharge of the previous pond(s) plus the allowable from that
pond. This could result in minimal to no effective storage in the
downstream pond.

The entire detention pond area must be seeded or sodded, and the
turf shall be fully established before the Township approves the
detention pond for operation. The developer shall be responsible for
dewatering the pond until it is accepted by the Township.

Due to the potential capacity restrictions within Natural Water
Courses and the lack of easements and approvals to perform
maintenance and improvements, the required detention that
discharges into Natural Water Courses will be 0.3 feet per acre or
Macomb County Standard, whichever is greater. Unless the
applicant acquires all required downstream easements and makes
necessary improvements to water course to convey discharge.

The Design Engineer shall establish the 100-year floodplain elevation
for all unstudied drains and watercourses unless prior approval is
obtained from Township Building, DPW and Engineer.

Detention ponds shall not be within Wetlands or Conservation
Easement, since it could limit the future maintenance of the pond.

Prior to Engineering Review approval all EGLE permit requirements
and approvals shall be certified by the Design Engineer to be
consistent with the Township Ordinances and the design intent of the
developmental plans. For developments or improvements within
Shelby Township no capacity restrictions shall be placed within
drains or natural water courses, based on granting of a Wetland
Permit or Conservation Easement, without prior review and approval
of the Township Engineer. The requirements of the EGLE permit shall
be reviewed by the Township Engineer to confirm the Design
Engineer’s certification.
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16.

17.

Detention ponds and conveyance systems shall be constructed
prior to any other work on the site. Outlet pipes and overflow devices
shall be protected to prevent damage and avoid both on and off-
site sedimentation in the event of major storms during the
construction of the development.

Provisions for the perpetual operation and maintenance of the
detention/retention pond and the storm sewer system shall be
established, in a recorded form that runs with the land, A template
of the Stormwater Facilities Maintenance Agreement is included for
Applicant to use. The Township will not accept the responsibility for
the maintenance of any pond or other site drainage feature. All
ponds must be subject to the provisions of the Stormwater Facilities
Maintenance Agreement.

B. Design Criteria

1.

Side slopes shall not be steeper than 1’ vertical on 5’ horizontal for
totally drained (dry) ponds. Permanent ponds or lakes which are to
be utilized as detention ponds shall conform to same requirement.

Ponds which do not meet the minimum side slope requirements will
require fencing and may require pumping. In no case shall pond side
slopes exceed a slope of 1’ vertical to 4’ feet horizontal. Fences shall
be secured and lockable, shall have a minimum height of 6’ and
shall be constructed of material approved by the Planning
Commission.

The bottom of a dry detention pond shall have a minimum grade of
1%, sloping toward the pond outlet structure.

The wet detention pond shall have a minimum water depth of 3’
from the normal water level to the bottom of the pond.

The detention volume "V" of the pond will be determined as follows:
Provided volume =h/3 (A1T+A2+ (A1 A2)%)
where:

A 1 and A 2 are the water surface areas at
elevations 1 and 2, and his the difference
between elevations 1 and 2.

The detention ponds shall be designed with a maximum water
storage depth of 4'. Storage depth greater than 4' may be
considered if deemed necessary by the DPW Director and the
Township Engineer

A minimum 12" freeboard provided (at overflow) above 100-year
storm elevation.
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14.

A proposed non-erodible overflow route must be shown on the plans
and must be able to contain a 100-year storm event. Acceptable
methods would include a conftrol structure, overflow weir and swale,
etc. Downstream drainage easements may be required for the
overflow route.

A 16" wide access roadway shall run from a hard-surfaced roadway
to an access gate in the detention pond. The access gate shall be
a double opening gate at least 14’ in total width and shall be
provided with proper locks. The top of the fence shall extend af least
6' above the grade adjacent to the pond.

Detention in parking lots may be considered with approval from the
Township Engineer and Developer. The maximum depth of parking
lot storage is 1'. Credit for storage will only be given up to the gutter
line; no credit will be given above that point. The curb will act as
freeboard. In no case shall pipe storage be considered detention.

Underground storage facilities will be considered where traditional
storm water management measures are not feasible. The use of
underground storage will require the installation of pre-treatment
structure for the inlet pipes and control structure at the outlet pipe
that meet the requirements mentioned above.

The maximum allowable discharge is 0.2 cfs/acre. More restrictive
discharge limits may be required if deemed appropriate by the
Township Engineer or other jurisdictional authority.

Provide calculations showing the required restrictor size to control
the rate of outflow. For single pipe discharges, the minimum restrictor
size is 4” in diameter.

Under special circumstances when no drainage or overflow outlet is
available Retention ponds may be considered, only with DPW
Director and Township approval. Retention ponds shall be sized to
handle the runoff generated by all improved site area and tributary
off-site area for 2- consecutive 100-year storm events. If retention is
proposed, infiltration tests must be performed by a licensed
geotechnical engineer to ensure the pond will drain sufficiently.
Additionally, the geotechnical engineer shall determine the
seasonally highest water table level and the bottom of the pond
shall be 2-feet above the water table. Where possible, an overflow
of the retention pond shall be provided.

VII. SPECIAL DRAINAGE DISTRICTS

A. Certain areas of the Township have been identified as special drainage
districts. The Southeast Consolidated Drainage District encompasses all or
part of sections 22—27 and 34—36.
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B. All drains within the special districts are under the jurisdiction of the MCOPW
(Drain Office). All proposed drainage improvements must meet the drain
office requirements and the master drainage plan for the special districts.

C. Construction in the designated sections shall meet at 100-year storm
frequency requirements and are subject to drainage fees established
jointly by the County Drain Office and the Township. The County Drain
Office and the Township shall jointly agree on the fees and construction
costs associated with each project within the special drainage district.

D. All construction costs will be collected by the drain office for actual
improvements. Cash confributions will be collected by the Township.
Moneys collected by the Township shall be used for engineering and/or
districtwide construction costs within each of the designated districts.

E. Drainage fees in the Southeast District shall be paid prior to the final
engineering approval.

VIIl. FLOOD PLAIN DEVELOPMENT

A. General

1. When considering development in the floodplain developers and
their Design Engineers shall communicate with EGLE, MCOPW,
Township Engineer, DPW, FEMA and all other appropriate
jurisdictional authorities.

2. Working within established floodplain limits requires an EGLE permit,
Township approval and, if necessary, revision to the FIRM mapping
through FEMA review and approval.

3. All Floodplain limits; per Flood Insurance Rate Map (FIRM), and
based on actual topographical survey and proposed condition,
shall be clearly shown on plan. Floodplain limits based on FIRM and
existing condition shall be shown on topographic survey, based on
FIRM and proposed condition shall be shown on utility and grading
plan.

4, Development in the floodplain may result in adverse effects to the
floodplain and adjacent properties. Designs shall consider impacts
to the natural features as well as to off-site properties.

5. Designs shall not increase water surface levels nor increase
downstream discharge rates or increase widths of established
floodplains. Designs shall consider potential effects on the waterway
and avoid or minimize potential degradation or adverse effects on
the quantity and quality of floodplain habitat and conveyance.
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6. Established 100-year flood plain as shown on the FIRM, per FEMA,
must be shown on all plans. Additionally, the field measured
floodplain established by the topographical survey shall be shown
on the topographical survey plans. If no flood plain exists, so note on
the plans.

IX. SITE GRADING

A. General
1. Sufficient proposed grades indicated to ensure that:

a. All on-site drainage shall be maintained within the boundary
of the site or off-site easement agreements are required

b. No upstream drainage is restricted.

Paving slopes are adequate and in compliance with Street
and Parking Lot section requirements.

d. All lawn areas and swales are properly sloped.
e. The site generally drains without standing water.
2. Elevations representing the finished grade and the first floor grade

must be indicated for both proposed buildings and existing buildings
on adjacent property.

3. In residential district, building front yard finish grade elevations shall
be a minimum 1" and maximum 1.5 feet higher than front lot grades,
and a minimum of 0.5" and a maximum of 1" higher than side yard
swale grades.

Side building finish grade elevations shall be a minimum 0.5' above
the adjacent side yard swale elevation unless the distance between
the side yard swale and building exceeds 10'. If the distance
exceeds 10’ then the minimum slopes between points shall be 5% for
the first 10’ from the building and 1% thereafter.

Minimum slope for rear yards shall be 1% with a maximum slope of
6% and a minimum 1’ grade differential from the building finish
grade at the rear yard setback to the rear yard swale or catch basin.
The Building Official, DPW Director, and Township Engineer may
allow steeper slopes based on existing site topography.

4, Proposed elevations along the perimeter of the property line shall
match existing elevations. Easements from adjacent property
Owners will be required for any off-site grading.

S. Where possible, perimeter swales along property lines shall be set a
minimum 0.5’ below property line grades.
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The steepest permissible slope is 1'vertical on 4’ horizontal. Township
Engineer approval is required to confirm flatter slopes cannot
achieved.

A minimum 0.5% slope is required for all residential swales.

For developments with Wetlands within their boundaries the finish
grade of all buildings and minimum grade for improvements such as
swimming pools shall be set based on a hydraulic analysis performed
by the Design Engineer. Grades shall be 1" minimum above the
established 100-year water level within the wetland area. Whenever
the 100-year water level is not established, the grades shall be a
minimum 2" above the Wetland grades for swimming pools and 3’
minimum for building finish grades and garage floors.

Walls or berms, as required by Zoning, must be shown in cross-section
and included in the engineering plan set. Walls separating a grade
differential of more than 48" are considered retaining walls and
require a structural engineering design and review. A structural
engineering design is also required for walls that are subject to
vehicle load. Design Engineer must supply calculations and include
allretaining walls in the Engineer's estimate. Walls shall be inspected.

Railing is required for walls exceeding 30" in height or as required by
building code.

The maximum allowable slope for berms shall be 1’ vertical and 3’
horizontal.

Any alteration of existing grades, or previously approved grades, by
the fill or redistribution of earthen materials shall first be approved by
the Township Engineer. In the event the Township Engineer
determines that the fill or redistribution of earthen materials may
impede, obstruct or accelerate the natural flow of surface waters,
engineering approval shall be required.

Building Department requirement for first 10’ from the building to be
0.5 lower than building finish grade, shall be met, unless otherwise
approved.

X.  RETAINING WALLS

A. General

1.

Design details and computations (sealed by a registered engineer)
shall be submitted and approved for all walls not attached to a
building, which are greater than 48" in height and/or subject to
vehicle load. Cost of wall shall be included in engineer’s estimate
submitted with Engineering Plan Review application.
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2. Any portions of a retaining wall including footings shall not encroach
onto neighboring properties. Design shall consider required
perimeter swales to direct drainage around the wall, the required
distance shall be provided and listed on plan.

3. A permanent easement from abutting parcels will be required for
any retaining wall footing that encroaches on said parcel.

4, Typically, utilities shall not be proposed under a retaining wall. If it is
unavoidable, then all proposed utilities shall be installed in properly
sized steel casing pipe. refer to current Shelby Township Standard
Details.

Wall details shall be included in the overall plan set.

Additional surface drainage shall not be placed directly behind the
wall upon completion of construction for this may compromise the
structural integrity of the wall. In addition, surface drainage shall not
be directed over top of a wall.

7. The following items shall be included in all retaining wall submittals
for review:

a. Plan View
i. Clearly identify location of the structure in plan view.

i. Indicate the top of wall and bottom of wall elevations
at a maximum interval of 25" along the wall.

ii. Provide finished grade elevations adjacent to the
structure at a maximum interval of 25°.

iv. Show location of protective guardrail and/or fencing.
The necessity for guardrail will be reviewed on a case-
by-case basis. Typically, a guard, fence or guardrail is
required on structures greater than 30" in height. The
typical guard, fence or guardrail is 42" high with
openings less than 4" in diameter.

V. The proposed drainage system shall be shown on the
plans as well as its ultimate discharge point, i.e. storm
structure, ditch or swale, etc.

b. Cross-section View
i. Provide minimum and maximum heights of the wall.

ii. Identify the material type and all manufacturers’
specifications.

iii. State the proposed structural dimensions, including
wall thickness, and the depth and thickness of the
footing.
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iv. Geo-grid length shall be provided, dimensioned and
lobeled, as well as the embedment depth. Any
changes in layout shall be shown on the plans.

V. Fence, guard, or guardrail post footings or connections
to walls shall be detailed. Installation of the post or post
footing shall be specified so as not fo damage any
geo-grid, if applicable. Prior to final approval and
when a fence is required, a fence design shall be
completed.

Vi. Edge drain or a different type of drainage system of he
proposed wall shall be shown.

Vil. The location of ufility crossings shall be noted.
Additionally, the manner in which these crossings will
be constructed so as not to diminish the integrity of the
wall shall be noted.

C. Calculations

i. Design loads including vehicular impact and
surcharge loadings where applicable. Loads due to
aftached structures (fences, guardrails, guards, etc.)
shall be considered in the design of the walll.

i. Note the grade of reinforcing steel, as well as the cover
depth and the horizontal spacing.

iii. Provide the bearing pressures (noted or referenced)
and the soil bearing capacities.

iv. Provide soil boring information and geotechnical
analysis, if required.

Xl. STREET AND PARKING LOTS

A.

General

1.

The design of streets and parking lots shall be in accordance with
the most current AASHTO guidelines, MCDR guidelines and general
accepted practice.

Pavement cross-section must be shown on the site plan as well as
the site improvement plan.

Private Roads will only be allowed with Planning Commission
approval.

Developers of Private Roads shall provide easements and
maintenance agreements as required by the Township.
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5. All Private Roads shall have a minimum easement of 60’ in width,
with any additional width as required by the Township. Minimum
ROW for business and Industrial Private Roads (all non-residential
zoning) shall be a minimum of 70" ROW, with any residential
collectors to be a minimum of 86’ of ROW.

6. All Private Roads shall have pavement sections equivalent to those
currently established in the MCDR standards.
7. All public/ private roads shall have 6" edge drain with pea stone and

filter fabric provided on both sides of the road for its entire length.

8. Where Township maintained utilities are placed within Private Roads,
public utility easements shall be granted to the Township. Recorded
documents shall be provided prior to final approval of the
engineering plan.

B. Design Criteria

1. For all private developments (residential, commercial and industrial
sites), the following minimum pavement widths must be provided:

a. Drive lane in parking lot: 24",
b. Residential collector street: 28" back of curb to back of curb.
C. Boulevard: 20’ traffic lanes with 10’ landscape islands.
d. Industrial street: 36’ back of curb to back of curb.
2. Pavement section of public roads, in residential, commercial and

industrial development, shall be constructed in accordance with the
current MCDR standards

3. Pavement section of private roads shall be constructed in
accordance with the current MCDR standards.

4, Pavement section of private drive lanes in parking lot shall be as
follow:

a Concrete pavement
i. Service lanes: 8" of concrete on 6" aggregate base
i. Loading zones: 8" of concrete on 6" aggregate base
ii. Parking: 7" of concrete on 6" aggregate base.

b. Asphalt Pavement
i. Service lanes: 6" of asphalt on 10" aggregate base

ii. Loading zones: 6" of asphalt on 10" aggregate base
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ii. Parking: 4” of asphalt on 6" aggregate base.

Alternate pavement thicknesses will be considered
provided that design calculations are submitted to
determine the alternate pavement section s
adequate to Township pavement section standards.
Design methods shall be in accordance with the most
current edition of the "AASHTO Guide for Design of
Pavement Structures." with a minimum of 4" asphailt.

5. Minimum allowable pavement grades shall be as follows:
a. Concrete pavement gutter grades—0.40 percent.
b. Concrete curb return at intersections—1.00 percent.
C. Concrete pavement grade to gutter line—0.50 percent.
d. Asphalt pavement surface to gutter line—1.0 percent.
6. Maximum allowable pavement grade shall be as follows:
a. Streets—7.00 percent.

b. Parking lots—5.00 percent.

7. Driveway slopes shall not exceed 8% from back of curb to the
garage floor elevation, excluding sidewalk area, sidewalk cross
slope shall not exceed 2%.

8. Drainage curb cuts are not allowed to provide drainage outlet to
roads or parking lofts.

9. Accessible parking spaces (per ADA requirements and MDOT,
where applicable) and access aisles shall be level with surface
slopes not exceeding 2.0% in all directions.

10. Horizontal centerline curve data (radius, deflection angle, degree of
curvature, total arc length and stationing) for all street pavement
curves shall be indicated on the plans. All streets with 28" width from
back of curb to back of curb shall have a minimum centerline radius
of 250" with a minimum of 50’-foot tangent between reverse curves.
For streets with 36’ width from back of curb to back of curb shall
have a minimum centerline radius of 350" with a minimum of 100’-
foot tangent between reverse curves. Horizontal curves shall be
designed in accordance with the current MCDR and AASHTO
standards.

11. Vertical curves shall be designed in accordance with the current
MCDR and AASHTO standards. Vertical curves will be required where
the grade change exceeds 2%.
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12.  The centerline of construction shall generally coincide with the right-
of-way

13. For all proposed roadways to be constructed within a floodplain, the
top of road shall be constructed at or above the 100- year floodplain
elevation.

14. Road profiles shall show center line curve data (radius, defalcation
angle, and total arc length). Top of curb elevations shall also be
shown every 50" with road slope.

15. Where curb and gutter is proposed it shall be concrete and it shall
be constructed in accordance with Michigan Department of
Transportation Standard (MDOT) R-30 — G Series.

16. All paved areas shall have 6" concrete curbs around the perimeter
of paved areas. Curbs abutting residential roads/ drive lane shall be
4" mountable curb. Curbs for boulevard islands shall be 7" straight
faced. Curbs abutting sidewalks shall provide barrier free access.

17. All sidewalks abutting parking area curbs, where car overhangs
occur, shall be a minimum of 7’ in width.

18. A minimum clearance of 12" shall be maintained between the edge
of the sidewalk and any object, such as utility pole, hydrant, etfc.

19. A minimum of 2" of flat area is required behind the curb to prevent
exposed curb and undermining.

20. At the end of a street that will be extended in the future, a 1’ header,
a temporary cul-de-sac, and a standard road end barricade sign
must be installed. The temporary cul-de-sac shall be hard surfaced
with a minimum radius of 48 feet.

21. No dead-end private road shall be longer than 600 feet.

XIl. SIDEWALK AND BIKE PATH

A.

All sidewalks shall be constructed of concrete or other materials approved
by the Township Board and shall be a minimum of 5’ feet in width unless it
is along a designated road or is on a bike path shown in the Township
Master Plan.

Unless otherwise approved by the Board of Trustees, a sidewalk that is along
a designated road shall be a minimum of 7' in width.

Unless otherwise approved by the Board of Trustees, a sidewalk that is on
the bike path shall be a minimum of 10’ in width. However, the building
department is authorized to permit variations of the sidewalk dimensions if
the Township Engineer certifies a different width is consistent with the
alignment of sidewalks in the area. The Building Department shall notify the
Township Board of administrative variances that are granted for more than
10" in sidewalk length.
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D. The sidewalk shall be minimum 4" in thickness, except any portion of a
sidewalk traversing a driveway or driveway approach shall be not less than
6" inches in thickness. For commercial driveway shall be not less than 8"
inches in thickness.

E. There shall be a minimum 4" MDOT Class Il sand fully compacted base
under all sidewalks. A 4" aggregate base (stone) may be required where
the sidewalk grade exceeds a 3% slope or when required by the Township
Building Department or Township Engineer. Aggregate base materials shall
meet the requirements of MDOT series 21AA. All bike paths shall have a
minimum 6" aggregate base.

F. All fill material required below the base material shall consist of sand or
MDOT class Il granular materials. All fill and base material shall be thoroughly
compacted to 95 % of maximum density as determined by the modified
proctor test.

A maximum of 2% cross slope shall be provided for proposed walk.

H. Sidewalk is typically located 1' from ultimate ROW line unless otherwise
approved. sidewalk / Path can be constructed on private property if
easement is dedicated to the Township.

Proposed grades shall be given at property corners, driveways and
intermittent locations between approximately every 50 feet.

J. The front face of sidewalks shall be set at a minimum grade of 3/8 inch per
foot above the adjacent top of street pavement curb. If no curb exists, the
Township Engineer shall review the Design Engineer proposed sidewalk
grade shown on the plans to determine the proposed grades will not cause
standing water on the walk.

K. Handicapped ramps shall be noted and detailed on the engineering plan
and shall meet ADA requirements. All areas where the pathway/sidewalk
intersects the curb will require a handicapped ramp. The MDOT Sidewalk
Ramp Detail can be found on the MDOT website and attached to these
guidelines. The detectable warning shall be specified as Vitrified Polymer
Composite cast-in- place file, whose color shall be “Clay Red” (Federal
Color No. 22144). All sidewalk construction shall be in accordance with the
most current version of the Americans with Disabilities Act.

L. All structures, hydrants, poles, etc., shall be noted and moved or adjusted
as necessary. Clearance between the walk and fixed object shall be listed
on plan.
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* ENGINEERING REVIEW CHECKLIST
; SHELBY TOWNSHIP

D g
Charterea 191°

(To be completed by the Developer’s Engineer)

PROJECT NAME JOB NO. 0132-
ENGINEER DATE
Site Plan/Plat Approved: Review Fee Submitted:

Date Date
Pre-Engineering Meeting:

Date

Generated Review Items, Including General Plan (if applicable)

Design Township
Engineer Reviewer

1)

AEW Job Number on the lower right hand corner of the cover sheet

2) Plans on 24" x 36" sheets

3) Engineering plans match the approved site plan or preliminary plat

4) Plans signed and sealed by a Professional Engineer (cover sheet)

5) Title block information filled in (i.e., project name, location, purpose
of each sheet, etc.)

6) Cover sheet to include: owner /developer name, owner /developer
contact information, design engineer information, project address,
etc

7) Location map

8) North arrow

9) Legal description of all properties involved in project provided

10) | Street names and R.O.W. widths (existing or proposed)

11) | Two NAVD 88 Bench Marks

12) | Lot numbers and dimensions or fract acreage shown

13) | Location of proposed buildings on property

14) | Location and elevations of ditches, culverts, natural waterways, and
county drains

15) | All existing and proposed municipal and private ufilities shown within
influence of site

16) | Existing easements shown within influence of site

17) | Existing and proposed flood plain boundaries (contour lines) with

elevation, per FEMA, existing condition and proposed condition,
shown on grading plan, general plan and all other relevant plan
sheefs

M:\0132\0132-1557\Project Mgmt\Correspondence\Eng Plan Rev Chklst.docx
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. Generated Review Items, Including General Plan (if applicable) De.slgn Tow.nshlp
Engineer Reviewer
18) | Topo plan (existing ground contour lines and spot elevations taken
on a 50’ or smaller grid)
19) | Offsite elevations (100’ beyond each property line)
20) | Design Engineer’s cost estimate for all site improvements (excluding
buildings) submitted for review
21) | Location of Public Utility Easement on plan
22) | All Landscaping is contained within designated landscape areas
23) | Location of temporary construction access drive (from a major road)
shown on the plans
24) | Prior to final engineering approval, all required permits and approvals
are obtained
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Sanitary Sewer

Design
Engineer

Township
Reviewer

1)

Verify with DPW Master Sanitary Plan for necessary improvements to
serve adjoining property

2)

Checked existing invert at new connections

3)

Proposed Sewer Location:

a. 10" min. horizontal separation between adjacent ufilities

b. Min. 18" clearance with storm sewer and water main at crossings

c. Location dimensions shown

4)

Manholes (assign number to each):
Located at end of line and at all changes of grade, direction, or pipe
size

a. Size: minimum of 4' diameter

b. Maximum spacing: 400’ for less than 24" in diameter. DPW may
allow spacing up to 500 for sewers 24" or larger

c. Provide interior drop connections (in a 5’ manhole) when inverts
are over 18" apart

d. Manholes and stubs provided at phase lines.

5)

Minimum 10" diameter shown for public sanitary sewer

6)

Types of Pipe: Up to 15" - PVC Truss Pipe; 18" and larger - C-76, CL IV
concrete pipe (Alternative pipe materials may be allowed with
approval from the DPW)

7)

Depth: Minimum of 9' from T/C (or road centerline, if uncurbed) to top
of pipe unless limited by receiving sewer

8)

Slope: Sufficient to provide at least 2 fps velocity such as:

8" @ 0.40% 15" @ 0.15%
10" @ 0.28% 18" @ 0.12%
12" @ 0.22% 21"@0.10%

?)

For profile:

a. Where possible, match 0.8 diameter points when a size change
occurs in a sewer

b. Where possible, drop invert 0.1 when a directional change
occurs

c. All crossing underground ufilities shown (existing or proposed)

d. Show:size, slope, and type of pipe; sewer invert and rim elevations

e. Show sump-manhole and temporary bulkhead for sewer testing

10)

Building Service Connections Show

a. Location (shown in center of lot) and sizes shown

b. All except industrial: min. 6" PVC SCHD 40 or SDR 23.5

c. Show Inspection Manhole for all non-residential uses

d. One lead shown for each lot to be served by public sewer
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Design Township

Il Sanitary Sewer . .
Engineer Reviewer

e. Leads clear storm sewer and water main

11) | State Construction Permit Submittal:

a. Quantities and description of improvements of public sanitary
sewer

b. Basis of design provided with current and future service
populations and flows (Average and Peak flows) shown
separately

c. Service district map provided with current and future service
areas clearly defined and labeled with acreage (must be shown
on the engineering plans)

d. Peak flow calculated with the following formula:

Peak Flow = [(18+VTP)/(4+\TP)] x Avg. Flow where TP = (pop.)/1000
e. Permit application completed

12) | Proposed easements shown for all proposed public sanitary sewer
(calculated with the following formula: easement width = 2 x depth
+ 2' + diameter of pipe)

13) | Current Township's Standard Detail Sheet

14) | Special backfill shown and labeled on plan and profile views where
ufilities are under the influence of pavement/ driveways (including
sanitary leads)

15) | Provide casing detail with size (if applicable)
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.  Water Main Design  Township
Engineer Reviewer
1) | Verify with DPW Water Main Master Plan for necessary improvements
to serve adjoining property
2) | Water main stubbed at the end of all stub streets
3) | Min. 2 water main supplies to serve each residential development
having more than 30 living units, unless approved by DPW
4) | Connection to existing main with T.S.V. & Well unless otherwise
previously approved
5) | Proposed Water Main Location:

a. For 60’ street R.O.W.: place water main 8' from R.O.W. line

b. 10’ min. horizontal separation between adjacent utilities

c. Min. 18" clearance with storm and sanitary sewers at crossings

d. Location dimensions shown

6) | Hydrants: (Locations are subject to Fire Marshal approval)

a. Spacing: Maximum of 500" along transmission lines and 350’
intervals or less within Industrial Districts

b. Location: 10" from R.OW., min. 5 from driveways and
intersections, near the side lof line within subdivisions, and within
50'to100’ of the FDC

c. Finish grade and location dimensions shown

d. Hydrant, gate valve, stub at all stub streets and phase lines (10
spacing)

e. Hydrants shall be spaced so that the furthest portion of a building
is within 250’ from fire hydrant.

7) | Gate Valves and Wells:

a. Spacing: 800" maximum, not more than 30 units disconnected
when closing sections, not more than 4 gate valves to close off
section, not more than 2 hydrants to be out of service

b. Gate well size: Minimum 5' diameter

c. Finish grade for gate well rims and size of valve shown

8) | A gate valve and hydrant provided at the end of all water main stubs
9) | For Cul-de-Sacs:

a. Water main extended around Cul-de-Sac far enough to serve all
lots

b. Water main minimum 5’ from back of curb

10) | Water Services:

a. Min. 1" Copper Service (1.5" to 2" plastic service with 2 tracer
wires)

b. Location for each lot shown on plans

c. Min. 4’ separation between water services at connection to
public main
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.  Water Main Design  Township
Engineer Reviewer
d. Stop box location shown and to be outside sidewalks and
pavement, where possible
e. Fire suppression line shown with GV&W at connection to main (Fire
Marshal to approve size). The GV&W must be located within the
public water main easement.
11) | Public water main, other than hydrant leads, are 8" minimum
diameter CL54 DI pipe or PVC C?09. Hyd. leads longer than 50’ are
8" min. diameter. Size and material type listed
12) | Water main serving Commercial, Office, and Industrial sites are
minimum 12" min. diameter
13) | For all river and county drain crossings, a detailed section with
elevations below river and drain bottom shown. Restrained joints shall
be provided throughout crossing and for a minimum of one pipe
length at crossing
14) | Current Township's Standard Detail Sheet attached to plans
15) Public WoTer main eosemen"r shall be 12" min. Widfh, additional
easement width may be required based on water main depth.
16) | Quantities and description of improvements of public water main
shown
17) | Special backfill shown and labeled in plan view where water main is
under the influence of pavement
18) | All bends are 45° orless (no 90° bends)
19) | Casing detail with sizes shown (if applicable)
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IV. Storm Sewer / Detention System De:s 'gn Tow.nshlp
Engineer Reviewer
1) | Master Plan Review:
a. Drainage District for receiving sewer clearly defined
b. Capacity provided for upstream areas
c. Invert and HGL at connection verified
2) | Minimum 4' diameter catch basins (with 2' min. sumps) at low points
provided, except the most upstream structure can be 3’ diameter
(with 2" sump)
3) | Intercepting catch basins so there is not more than 150" of drainage
around curb returns provided
4) | Storm sewer design:
a. Design calculations provided based on 10-year storm (I = 175/ (25
+T)). Ti= 15 minutes
b. Drainage District map provided. If serving offsite areas, map must
clearly show entire limits and acreage of offsite areas
c. Q (Capacity) = Q (proposed)
d. HGL minimum 1’ below rims of all drainage structures
5) | Storm sewer size and type:
a. Minimum 12" for surface drainage, 8" allowed for the most
upstream run
b. Sized as required by calculations
c. Use class of RCP pipe necessary for depth, DPW approval is
required for alternative pipe material
d. Roof leads under the influence of pavement are SDR 23.5 or
Schedule 40
e. Premium joint pipe provided for all sewers
6) | Sump pump connections to storm sewer structures shown for each lot
(3" PYC Schedule 40 pipe).
7) | Sewer Profiles:
a. At least 3' of cover shown; Where possible, match 0.8 points at
pipe size changes and 0.1' drop at change of direction
b. Hydraulic gradient shown at least one foot below profile’s finish
grade
c. Show all crossing underground utilities (existing or proposed)
d. Provide sufficient slope to get at least 2.5 fps velocity 12" @ .30, 15"
@ .22,18" @ .18,21" @ .14, efc.
e. Show: size, slope, and type of pipe, sewer inverts and rim
elevations at manholes
8) Storm Sewer Location:
a. 10" min. horizontal separation between adjacent ufilities
b. Location dimensions shown
c. Each lot within the sub has access to a rear yard structure
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IV. Storm Sewer / Detention System De:s 'gn Tow.nshlp
Engineer Reviewer
9) Storm sewer manholes (assign number to each)

a. Location: at end of line and at all changes of grade, direction,
and/or pipe size

b. Size: Minimum 4' diameter, except the most upstream structure
can be 3’ diameter

c. Spacing: (8"- 30") max 350", (36"- 42") max. 400', 48" max 450’,
(54"-60") max 500, (66" and larger) max. 600’ spacing

10) | When influenced by floodplain, storm sewer catch basins shall be a
minimum 0.2’ above the floodplain elevation, when possible

Easement Width: 12" min for sewers and shall be calculated with the

11) | following formula

Easement Width = 2* depth + 2' + diameter of pipe

12) | Sewers located in the center of easement

13) | Current Township's Standard Detail Sheet attached to plans

14) | Special backfill shown and labeled on plan view storm sewer is under
the influence of pavement

15) | Drain enclosures extended 10'-20" beyond R.O.W. to accommodate
sidewalks

16) | Storm Water Detention Pond (If restricted outlet is required)

a. All detention pond storage requirements shall meet the Macomb
County Stormwater Standards calculations, however the
maximum allowable discharge = 0.2 cfs/acre or Shelby Township
Ordinance, whichever is greater

b. The maximum allowable discharge is 0.2 cfs/acre
A minimum 1" of freeboard shall be provided in all ponds from top
of bank to the high water storage elevation

d. Side slopes shall not be steeper than 1’ vertical on 5’ horizontal,
otherwise fence is required.

e. If steeper slope propose, the pond is completely fenced - 6’
wrought-iron style decorative fence with double-opening access
gate at least 14’ wide

f. A 16" wide access road provided

g. A cross section of the basin provided

h. Wet detention ponds shall be 3’ of well graded over dig below
storage elevation for the full footprint of the basin

i. Dry pond shall have a minimum grade of 1%, sloping foward the
pond outlet structure

j.  Concreterip-rap provided at all inlet and outlet pipes of the pond

k. Flared end sections provided at the end of all pipes
entering/leaving the basin with concrete headers for support

[.  An overflow system with a pipe invert af the design storage level
elevation or a concrete spillway with an invert set at the design
storage elevation provided
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Design Township

IV. Storm Sewer / Detention System . .
Engineer Reviewer

m. For storage in the parking lot: the maximum depth of parking lot
storage is 1'. Credit for storage will only be given up to the gutter
line; no credit will be given above that point. The curb will act as
freeboard

n. The starting HGL for storm sewer system is the greater of:

1) the 2/3 depth elevation of the design detention pond volume

2) inside top of the pond inlet pipe(s)

o. The lowest catch basin rim grade is greater than the 100-year
design water surface elevation of the retention basin and at least
1" higher than the HGL, where possible

p. For ponds serving multiple sites, easement provided for entire
pond aread including access drives and control outlet structure

g. Detention ponds shall not be within Wetlands or Conservation
Easement

r. Stormwater Facilities Maintenance Agreement provided for
detention pond and storm sewer system maintenance

s. If infiltration is proposed and required, provide at least two soil
borings in the location of the proposed infilfration and provide a
report from a geotechnical engineering certifying the existing soil
conditions and infiltration rate
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V.  Paving / Grading / Sidewalk & Path Design  Township
Engineer Reviewer
1) Existing and proposed flood plain boundaries (contour lines) with
elevation, shown on all grading plans and all other relevant plan
sheets per FEMA, existing condition and proposed condition
2) Drainage from entire site is contained on-site
3) Drainage from adjacent sites which flows onfo subject site is
accommodated for in site grading/drainage
4) Existing grades are matched at the property lines of the site or off-
site grading easements obtained
5) Entrance detail provided showing all paving, grading, drainage and
utility information
6) Profiles shown for all public and private roads
7) Edge/under drains provided along entire length of public and
private roads and/or at catch basins
8) Pavement Grading:
a. Concrete:
1) Parking lot slope: Minimum 0.5%, Maximum 5% for roads:
cross slope 2%, and longitudinal maximum slope 7%
2) Gutter: Minimum 0.4%
b. Bituminous:
1) Parking lot slope: Minimum 1%, maximum 5% for roads: cross
slope 2%, and longitudinal maximum slope 7%
c. Drainage arrows provided
9) Vertical curve provided, if grade change exceeds 2% (roads only)
10) Minimum 1% drop provided around curb returns
1) Intersection and Cul-de-Sac details provided (elevations,
dimensions and drainage scheme)
12) Centerline curve data shown (roads only)
13) Stationing left to right shown (roads only)
14) Top-of-curb elevations shown
15) Industrial /Commercial Pavement/Private:
a. Road: to meet MCDR current standards
b. Service lane / loading zone: Minimum 8" concrete over 6" of
aggregate base or 6" asphalt over 10" aggregate base
c. Parking: 7" concrete over 6" aggregate base or 4” bituminous
over 6"aggregate base
d. 6" concrete curb
16) Residential Pavement/Private:
a. Road: To meet MCDR current standards
b. Parking: 7" concrete over 6" aggregate base or 4" bituminous
over 6" aggregate base
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V.  Paving / Grading / Sidewalk & Path Design  Township
Engineer Reviewer
17) Dumpster Pads: min. 8" concrete over 6" aggregate base
18) Sidewalks:
a. 7' wide along public R.O.W.s , unless variances obtained
b. Along both sides of all proposed R.O.W.s (except section line
roads)
c. Within site as shown on site plan or tentative preliminary plat
d. Located 1’ inside of right-of-way line
e. Cross-section shown: 4" min. concrete, 6" for drive crossings
f. Location of all handicap ramps shown & curb drop detail shown
g. Drain crossing provided with buffer or bridge
19) Pathway
a. 10’ wide path, unless variances obtained
b. Ramps shown
c. Located 1" inside of right-of-way line
d. Path avoids utility poles
e. Drain crossings provided with buffer or bridge
20) Plan clearly labels and shows “Developer Responsible for installation
of the Sidewalks/Pathways within open space”
21) Standard road end treatment and signs at all dead end roads
provided
22) lot grading:
a. Building envelopes/footprints shown for each loft.
b. Fall from building FG to front lot line shall be minimum 1" and 1.5’
maximum.
c. Fall from building FG to side yard swale shall be minimum 0.5’
and 1" maximum
d. Fall from building FG to rear yard 1" minimum within min. slope of
1% and max. slope of 6% for rear yard slope. 4
e. Maximum rear yard slope from building finish grade to the rear
yard shall be 8% maximum.
f. Side yard swale slopes shall be minimum 1% (minimum 0.5' from
high point fo lof front corner)
g. Fall from building FG shall be 5% (.5') in the first 10° and 1%
minimum slope thereafter
h. Brick ledge grade between 1' - 1.5’ above the front lot grades
i. Min. 0.5% swale slopes provided
j.  Drainage arrows provided throughout grading plan
23) Commercial / Industrial grading:
a. Drainage arrows provided for all lawn areas
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Design Township

V. Paving / Grading / Sidewalk & Path Engineer Reviewer

b. Min. 0.5%, swale slope provided

c. The fall of land away from a building is a min. 0.5" in first 10" and
min. 1% slope thereafter
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	Shelby Guidelines  04242025 Revised
	I. OVERVIEW AND PURPOSE
	II. PLAN SUBMITTAL PROCEDURES
	A. Site Plan Submittal
	A complete site plan package shall be submitted to the Planning and Zoning Department for review. This site plan must conform to current Township regulations for the type of development being proposed and those of any other agency having jurisdiction.
	1. All Township departments including the consulting engineer will review the site plan package and will provide comments to the Planning Department. Once the Planning Department determines the package is complete and can be presented to the Planning ...
	2. Following receipt of site plan approval from the Planning Commission and, if required, the Township Board, signed and sealed engineering plans and a preliminary cost estimate for the site improvements are to be submitted to the DPW to start the eng...
	3. Any changes from the approved site plan shall require approval from the Planning and Zoning Director and/or the Planning Commission and/or Township Board, as appropriate.

	B. Engineering Plan Submittal
	1. The engineering plan must address the same concerns as the site plan but shall include the required information in greater detail. Additionally, the applicant and their design professional are responsible for submitting and receiving approval from ...
	2. A cost estimate for all site work including utilities, paving, earthwork, retaining walls, and landscaping shall be provided to the DPW along with two hard copies and one digital copy of all the engineering sets of plans. If additional information ...
	3. The applicant shall pay the DPW a fee for review of such plans, as adopted by board resolution, based on the estimate of cost of the improvements. The estimate shall be based on current market pricing for the various types of work and will be revie...
	4. The DPW shall collect the review fee and refer the plan to the Township Engineer who shall check the estimate, review the plans for conformity to standards set forth in the ordinance, site plan approval and this guidebook, and confirm that they are...
	5. If the Township Engineer determines the water and sanitary sewer plans are acceptable, the Design Engineer can submit the permit applications with the appropriate sheets of the construction plan to Township for submission of the water and sanitary ...
	6. The applicant, after making any changes requested on the Reviewed set of plans, returned to them, shall resubmit a digital copy of the revised plans to the Township Engineer for additional review.
	7. Upon making all necessary changes requested by the Township Engineer and other jurisdictional authorities, the applicant shall submit the appropriate number of construction plans for final approval. Approved plans will be forwarded to the applicant...
	8. Revisions to an approved construction plan must be submitted to the Township Engineer for additional reviews and approvals. The applicant is responsible for the additional review fees incurred by the engineer.
	9. The applicant is responsible for obtaining approvals, where applicable, from various governmental agencies, which include but are not limited to the Township Fire Marshal, Macomb County Department of Roads (MCDR), Macomb County Office of Public Wor...
	10. Upon final plan approval and receipt of all permits, but prior to commencing construction, a Pre-Construction Meeting shall be held. The Developer or Developer’s representative shall contact the DPW to schedule the pre-construction meeting. The fo...
	11. Prior to scheduling the Pre-Construction Meeting, proof of payment of the required construction escrows, and proof of general liability insurance (if required) and required bonds shall be submitted to the DPW. Additionally, the Design Engineer sha...
	12. If the Owner or Contractor propose any changes to approved improvements (ie. pump stations, structures, detention, controls, etc.) the Design Engineer shall review and approve the changes and shop drawings prior to submission to the Township Engin...

	C. Project Final Acceptance
	1. Following construction, a Record Plan, for site improvements, exclusive of detention/retention ponds, shall be prepared by Township Engineer. The Township Engineer will review the as-built information and compare to the original plan. If adjustment...
	2. Record Plans provided by the Township Engineer are not intended for Owner/Contractor payment purposes. Measurement of installed quantities and related work are the responsibly of the Owner, Contractor and Design Engineer, as appropriate.
	3. Developer’s engineer shall prepare for detention/retention ponds and certify that they were built consistent with the design, in all respects; inclusive of slopes, volumes, inlet and discharge pipes/structures.
	4. Final occupancy permit will require DPW and Building Department final inspection and approvals prior to issuance.


	III. PLAN REQUIREMENTS
	A. General
	1. Plans submitted shall be on 24” x 36” white prints having blue or black lines, and shall be neatly and accurately prepared. Judgment should be exercised in the design, layout and presentation of all proposed improvements.
	2. A cover sheet including project name, location map showing major thoroughfares and section number, proprietor, engineer and architect contact information (necessary for forwarding review comments), and Professional Engineer (State of Michigan) stam...
	3. A title block, identifying purpose of sheet, shall be used for each sheet.
	4. For projects having more than one sheet of plans, a general plan having a scale of 1-inch equals 100-feet, or less, shall be provided.
	5. Detail plans shall have a scale of not greater than 1-inch equals 50-feet horizontal and 1-inch equals 5-feet vertical on profile sheets.
	6. The general plan shall show the overall project and indicate the location of all improvements shown on the detailed plans.
	7. All general and detailed construction plans shall identify the project area with location maps and indicate all existing and proposed street names, lot lines, lot numbers, parcel identification numbers and proposed utility information.
	8. An approved site plan shall be submitted as part of the engineering plan set. The engineering plans shall match the approved site plan. Setbacks and building separations shall be noted in accordance with the approved site plan. Any changes from the...
	9. A plan sheet that shows landscaping in accordance with zoning requirements and the approved site plan shall be provided. All utilities shall be shown on the landscaping plan.
	10. The project’s tree survey information shall also be provided (it should not differ from information submitted to the Planning Commission for site plan review). Tree removals shown on plan shall match the approved site plan.
	11. Wetland limits and size shall be clearly shown, regardless of size or regulation status.
	12. All Floodplain limits; per Flood Insurance Rate Map (FIRM), and based on actual topographical survey and proposed conditions, shall be clearly shown on plan set. Floodplain limits based on FIRM and existing conditions shall be shown on topographic...
	13. Recorded utility easements, temporary grading agreement, offsite utility easement, offsite drainage easement, etc. must be submitted prior to construction. Appropriate notes shall be provided on the plan sets for these easements.
	14. Any known environmental concern or property encumbrance shall clearly be identified on the plans along with the appropriate treatment and impacted jurisdictional authorities.


	IV. TOPOGRAPHIC SURVEY
	A. General
	All plans submitted shall include a boundary survey and topographic survey containing the following minimum information:
	1. Boundary surveys shall include a written legal description, a sketch of survey showing all dimensions and bearings, all existing easements and right-of-way (ROW) of record. Dimensions and bearings shown on plan shall match the legal description and...
	2. Topographic surveys shall include all existing improvements on the project site and within 100 feet of the site including all underground utilities. All elevations shall be on the NAVD 88 datum.
	3. A minimum of 2 benchmarks for the project site are required and shall be shown on all construction sheets.
	4. Topographical survey shall be no older than 3 years and shall accurately reflect existing topographic conditions.
	5. The survey shall provide spot elevations in such a manner that the existing drainage patterns can be determined. Spot elevations shall be taken on a fifty-foot or smaller grid over the project area including the area at least 100 feet around the pe...
	6. In addition to the spot elevations, contour lines shall be shown as required to determine drainage patterns for on and off site.
	7. Show all existing conditions, including but not limited to: ditches, culverts, retaining walls, utilities (invert and casting elevation), sidewalks, power poles, easements, building footprint and finish grade, finish grade of adjacent buildings, ex...
	8. Show existing adjacent roads with ROW. Elevations must be shown at ditch centerline, top of bank, edge of shoulder, edge of pavement or top of curb and pavement centerline.
	9. Show the locations of all existing gas, electric, cable and phone lines.
	10. Show existing water main locations and topographic survey shall extend, as required, to show any offsite fire hydrants and line-valves that may need to be operated while working on this site.


	V. UTILITIES
	A. General
	1. Provide a location map.
	2. Structures shall be identified by numbers assigned consecutively and increasing in direction opposite to direction of flow within each utility.
	3. The plan portion of sheet shall include, at a minimum:
	4. The profile portion of sheet shall appear below the companion plan portion, generally projected vertically, and shall show at least the following:
	5. No new utilities shall be placed underneath building footprints. For existing utilities to be abandoned within the influence of the foundation, the following criteria  shall apply:
	6. Water Main, Sanitary Sewer, and Storm Sewer must be extended across property frontage(s) or to a property line as required to service adjacent properties and directed by the Township.
	7. Provide a sleeve (casing pipe) when utilities must cross retaining walls.
	8. No water main or sanitary sewer will be allowed within 10’, measured horizontally, of the high-water elevation of ponds.
	9. No trees shall be directly over the centerline of pipe for sanitary sewer, storm sewer or water main. Provide a minimum of 3’ horizontal separation between centerline of utility and tree.
	10. Utilities shall be placed in the greenbelt where practicable.


	V-A. WATER MAIN
	A. General
	B. Mains
	C. Valves
	E. Wells
	F. Service Lines

	V-B SANITARY SEWER
	A. General
	B. Design Criteria
	C. Manholes
	D. Sewer Lead
	E. Septic System
	F. Drop Connections
	G. Infiltration
	H. Pump Stations

	V-C. STORM SEWER
	A. General
	B. Maintenance Requirements
	C. Design Criteria
	D. Structures

	VI. DETENTION/RETENTION POND/BMPs
	A. General
	B. Design Criteria

	VII. SPECIAL DRAINAGE DISTRICTS
	VIII. FLOOD PLAIN DEVELOPMENT
	A. General
	3. All Floodplain limits; per Flood Insurance Rate Map (FIRM), and based on actual topographical survey and proposed condition, shall be clearly shown on plan. Floodplain limits based on FIRM and existing condition shall be shown on topographic survey...


	IX. SITE GRADING
	A. General
	3. In residential district, building front yard finish grade elevations shall be a minimum 1’ and maximum 1.5 feet higher than front lot grades, and a minimum of 0.5’ and a maximum of 1’ higher than side yard swale grades.
	Side building finish grade elevations shall be a minimum 0.5’ above the adjacent side yard swale elevation unless the distance between the side yard swale and building exceeds 10’. If the distance exceeds 10’ then the minimum slopes between points sha...
	Minimum slope for rear yards shall be 1% with a maximum slope of 6% and a minimum 1’ grade differential from the building finish grade at the rear yard setback to the rear yard swale or catch basin. The Building Official, DPW Director, and Township En...


	X. RETAINING WALLS
	A. General

	XI. STREET AND PARKING LOTS
	A. General
	B. Design Criteria

	XII. SIDEWALK AND BIKE PATH

	Eng Plan Rev Chklst 250425

