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PART I  - BACKGROUND & JURISDICTION  

The Macomb County Public Works Office (MCPWO) has previously operated under its 1967 Rules and 
Regulations for Internal and External Drainage for Subdivisions, as required by Public Act 288 of 1967.  Due 
to new regulations affecting the MCPWO, specifically Phase II National Pollutant Discharge Elimination 
System (NPDES) Stormwater Regulations, and more available information for better stormwater 
conveyance, the MCPWO has updated its design standards.  The most recent ǊŜǾƛǎƛƻƴ ƻŦ ΨProcedures and 
Design Standards for Stormwater ManagementΩ will supersede all previously adopted rules and regulations.  
 
The updated MCPWOΩǎ tǊƻŎŜŘǳǊŜǎ ŀƴŘ 5ŜǎƛƎƴ {ǘŀƴŘŀǊŘǎ ŦƻǊ {ǘƻǊƳǿŀǘŜǊ aŀƴŀƎŜƳŜƴǘ draws its authority 
from the following State and/or Federal laws: 
 

¶ The Land Division Act Public Act No. 288 of 1967, as amended; M.C.L. §§ 560.101 ς 560.293 

¶ The Michigan Drain Code Public Act No. 40 of 1956, as amended M.C.L. §§ 280.1 ς 280.630  

¶ The Mobile Home Commission Act Public Act No. 96 of 1987, as amended; M.C.L. §§ 125.2301 ς 
125.2350 

¶ The Condominium Act Public Act No. 59 of 1978, as amended; M.C.L. §§ 559.101 ς 559.276 

¶ Part 91, Soil Erosion and Sedimentation Control, Natural Resources and Environmental Protection 
Act, Act 451 of the Public Acts of 1994  

¶ Part 17 of the Michigan Administrative Code Being Sections R 323.1701 to R 323.1714. 

¶ Code of Federal Regulations Title 40, Chapter 1, Subchapter D, Part 122 (NPDES MS4 Program 
Requirements). 

¶ Part 31 Water Resource Protection, Natural Resources and Environmental Protection Act, Act 451 
of the Public Acts of 1994  

¶ Part 41 Sewerage Systems, Natural Resources and Environmental Protection Act, Act 451 of the 
Public Acts of 1994 

 
As previously mentioned, tƘŜ /ƻǳƴǘȅΩǎ Procedures and 
Design Standards for Stormwater Management were 
updated to address stormwater management and 
stormwater impacts on county drains and county assets 
as necessary to comply with the requirements of the 
Phase II National Pollutant Discharge Elimination System 
(NPDES) Stormwater Regulations.  The County and the 
Public Works Office have a joint NPDES stormwater 
discharge permit which is managed by the Macomb 
County Public Works Office. MCPWO is working with local 
communities, school districts and other stakeholders to 
implement several watershed management plans.  As a 
result, the new requirements were developed to meet many sets of goals and objectives.  This stormwater 
management approach includes design criteria for water quality, channel protection, flood protection, and 
long-term maintenance to ensure the long-term effectiveness of stormwater management facilities. 
 

¢Ƙƛǎ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ 

ŀǇǇǊƻŀŎƘ ƛƴŎƭǳŘŜǎ ŘŜǎƛƎƴ 

ŎǊƛǘŜǊƛŀ ŦƻǊ ǿŀǘŜǊ ǉǳŀƭƛǘȅΣ 

ŎƘŀƴƴŜƭ ǇǊƻǘŜŎǘƛƻƴΣ ŦƭƻƻŘ 

ǇǊƻǘŜŎǘƛƻƴΣ ŀƴŘ ƭƻƴƎπǘŜǊƳ 

ƳŀƛƴǘŜƴŀƴŎŜΦ 
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The types of development covered by the Procedures and Design Standards for Stormwater Management 
include, but are not limited to, plats, subdivision condominiums, manufactured (mobile) home parks and 
any other project requiring the Macomb County Public Works Commissioner approval. Public Acts and local 
ordinances give the Macomb County Public Works Commissioner the authority to review these projects to 
ensure compliance with MCPWO standards. The "Land Division Act" (PA 288 of 1967) requires final 
preliminary plat approval and final plat approval by the Macomb County Public Works Commissioner. 
Subdivision condominiums, land divisions, and other developments may require the Macomb County Public 
Works Commissioner approval if the local municipality requires it.  
 
The MCPWO will review these types of developments to help minimize any possibility of adverse effects to 
the development, adjacent property, and the environment due to stormwater runoff.  
 
The MCPWO exercises authority over the design of stormwater management practices that convey, store, 
and treat stormwater runoff from a construction project or earth change that discharges to a County drain 
or other county stormwater asset. The MCPWOΩǎ Procedures and Design Standards for Stormwater 
Management regulate the design of such management facilities with the following objectives: 
 

¶ Protect public health, safety, and welfare. 

¶ Promote uniform drainage procedures for development of all lands within Macomb County. 

¶ Provide a comprehensive framework for managing stormwater that effectively achieves multiple 
objectives ς water quality, channel protection and flood control. 

¶ Incorporate design standards that control both water quantity and quality. 

¶ Encourage innovative stormwater management practices that meet the criteria contained within 
these rules.  

¶ Provide guidelines on the selection of effective structural and non-structural stormwater 
management practices for development sites. 

¶ Improve the quality of stormwater management practices in Macomb County including: 
performance, longevity, safety, ease of maintenance, community acceptance, and environmental 
benefits. 

¶ Emphasize maintenance of the facilities. 

¶ Strengthen the protection of natural features. 

¶ Encourage more effective soil erosion and sedimentation control measures. 
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I.1 - MCPWO Stormwater Standards Applicability  

This manual sets design and construction standards to be used by the MCPWO stormwater division in 
review of proposed construction projects within its jurisdiction.  These standards are the minimum 
requirements of the MCPWO stormwater division and should not be construed as all-inclusive.  The 
design engineer must also consider other requirements for entities at the federal, state, and local 
levels when developing stormwater management facilities.  Exceptions will be considered and require 
approval by MCPWO. 
 
Standards concerning stormwater drainage systems are the primary focus of this manual and may 
consist of open ditches, swales, closed conduits or a combination of methods to convey stormwater.  
Drainage facilities shall be constructed in accordance with these minimum specifications for Macomb 
County. Other standards may apply such as the Michigan Department of Transportation (MDOT), 
Macomb County Department of Roads (MCDR), or local governments, which may be more stringent 
and shall be adhered to when applicable. 
 

 
 
These standards apply to projects involving new development, redevelopment, and any other project 
types that meet any of the conditions specified in Table I-1. 

Table I -1 - Projects subject to MCPWO requirements 

Project Condition Description 

Disturbed Area / Earth Change Area Projects that disturb and/or make an earth change to one (1) or more acres 

Project involving a large common 
plan of development or sale  

Projects disturbing less than one (1) acre but are also part of a larger 
common plan of development or sale that would disturb one acre or more 
in total  (e.g., staged developments, or multiple small disturbances in quick 
secession can trigger MCPWO standards). 

Projects impacting or discharging to 
County Assets 

County Assets may include but are not limited to county drains, 
property/buildings owned by Macomb County, and/or storm sewer systems 
owned/managed by the Macomb County Department of Roads. 

When Macomb County manages the 
first MS4 district encountered by the 
site discharge 

Macomb County is subject to the MS4 requirements set by the State of 
Michigan.  The County is responsible to manage the runoff volume, rate, 
water quality, and reporting requirements set by the MS4 program.  As 
such, when Macomb County represents the first MS4 district encountered 
by the site discharge MCPWO standards apply to the project to ensure 
compliance with the MS4 program. 

The MCPWO recognizes that it is difficult to develop one set of uniform standards that can 
accommodate all variables and unique site circumstances.  Waivers or variances from specific provisions 
of these standards may be requested, and alternatives consistent with the overall intent of stormwater 
quantity and quality management may be proposed, subject to the approval of the MCPWO.  
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 - Past and Future MCPWO Standards Revisions 

The MCPWO stormwater standards should be considered a living document that will be revised 
periodically to reflect changes to engineering standards, federal & state law, and to support both 
environmental quality, economic development, and overall quality of life in Macomb County.   
In some cases, development projects are studied and designed over several years, within that 
timeframe stormwater regulations may be revised.  In these cases, MCPWO reserves the right to 
choose which set of standards or combination of standards are required to receive a permit.  Table 
I-2 provides information regarding previous versions of the MCPWO standards. 

Table I -2 - Previous Versions of the MCPWO Design Standards 

Document Title Published Date Brief Description of Select Features 

Procedures and 
Design Standards for 
Stormwater 
Management 

May 28, 2021 
& 

October 1, 2020 

¶ NOAA Atlas 14 Rainfall 

¶ Standard MCPWO Drain Cross-section 

¶ Water Quality Control Volume and Water Quality 
Control Rate 

¶ /t±/ мΦнέǊŀƛƴŦŀƭƭ ǊǳƴƻŦŦ ƛƴŦƛƭǘǊŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ 

¶ /tw/ мΦфέ ǊŀƛƴŦŀƭƭ ǊǳƴƻŦŦ пу-hour release 

¶ Variable 100-yr release rate 

Procedures and 
Design Standards for 
Stormwater 
Management 

July 30, 2008 

¶ Bulletin 71 Rainfall Depths 

¶ CN based Channel Protection Volume 

¶ Overbank Flood Protection; 100-year max release 
of 0.2 cfs/acre 

¶ 100-year basin volume was the greater of either 
2IN of runoff/acre, or the Oakland County 
calculation method. 

¶ 2-year rain event to be release over 24 hours. 

 - Conflicts Between Review Agency Design Standards 

If a conflict between regulatory agency requirements is discovered, it is recommended that the 
designer takes the following actions: 

 

¶ Contact both agencies to resolve the conflict 

¶ Default to the stricter of the two standards 

¶ If the conflict involves calculation methods; show multiple versions of calculations using both 
standards 
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I.2 - When is a MCPWO Permit or Stormwater Approval Required? 

 
Table I -3 - MCPWO permit requirement likelihood by storm water discharge location 

Storm water Discharge 

Location 1 

Likelihood of requiring 

MCPWO Stormwater 

Division Permit/Approval?1 

Likelihood of requiring 

MCPWO SESC Division 

Permit?1,2 

Local municipality 
requires/requests MCPWO 
Stormwater Review  

Highly Likely Highly Likely 

Constructing A New Tap Or Outfall 
To A County Drain Or County Road 
Sewer/Ditch  

Highly Likely Highly Likely 

Directly Discharging to an Existing 
Drain Tap Or Outfall 

Highly Likely Highly Likely 

Directly Discharging to an Existing 
or Proposed Macomb County Road 
Sewer 

Highly Likely Highly Likely 

Directly Discharge to a Regional 
Detention/Retention Basin  

Highly Likely Highly Likely 

Directly Discharge to a wetland or 
floodplain that connects to a 
County Drain Or County Road 
Sewer/Ditch 

Possibly Highly Likely 

Directly Discharge to Lake St. Clair Un-likely Highly Likely 

Directly Discharge to Waterways 
Under The Jurisdiction Of EGLE 

Un-likely Highly Likely 

Situation not listed or have 
questions?  

Contact MCPWO to schedule a Pre-Application meeting 

1 = The details of each project may impact whether a permit is required please contact MCPWO for confirmation. 

2 = MCPWO manages SESC permits for many communities within the County, however, some municipalities operate their own SESC 
program.  Contact MCPWO and the local municipality for more information. 
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 - Typical Permit Application Review Process 

 
Figure I -1 - Typical Permit Application Review Process  

Recommend Pre-application 

meetings with other agencies  
(e.g., EGLE, MDOT, MCDR, 

Municipality, and/or others) 

Applicant Pays All SESC Fees and 

Signs Permit.   

The SESC Permit is now óActiveô 

¶Finalize Design & óApplication 

Materialsô                                           
(e.g. Plans, Stormwater Narrative, Soil 

boring & infiltration testing docs., GIS 

files, O&M Agreement and Others)  

¶Submit Application and 

Application Fee to MCPWO 

Pre-Application Meeting with 

MCPWO 

(Highly Recommended) 

Conduct soil borings and soil infiltration tests.  

Stormwater Division Intake 

Check:  

An intake check for all critical 

materials & fees  

See Section III.1.A 

MCPWO (Stormwater Division) 

responds with any óRevisions 

Requiredô via a óReview Letterô 

MCPWO (SEEC Division) 

responds to Applicant with 

observed óRevisions Requiredô 

Applicant re-submits revised 

materials and/or response to 

MCPWO 

¶Applicant submits all MCPWO 

Stormwater Division Fees and 

signs permit  

¶Stormwater Division Permit is 

now óActiveô 

Applicant Develops Rough 

Concept Level Site Plan 

MCPWO (SESC Division) 

determines if application contains 

sufficient materials and fees  

Applicant re-submits revised 

materials and/or response to 

MCPWO 

¶ Develop Schematic Level Site Plan 

¶ Second Pre-Application meeting with 

MCPWO 

¶ Discuss site constrains and/or questions 

(Not Required) 

MCPWO (Stormwater Division)  

prepares inactive óDraft Permitô 

Comments remain: 

return to review 

letters 

OR  

All revisions/ 

comments addressed: 

Permit process 

continues 
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 - Application/Review/Permit/Contract  Status Terminology 

 

Table I -4 - Typical MCPWO Application & Permit/Stormwater Review Status Terminology 

Document: Status1  Description 

ΨtǊŜ-!ǇǇƭƛŎŀǘƛƻƴΩ ¶ Applicant has not yet submitted a permit application to MCPWO to communicate project 
intent.  

¶ Applicant prepares rough concept level design. 

¶ IƛƎƘƭȅ ǊŜŎƻƳƳŜƴŘ ǘƘŜ !ǇǇƭƛŎŀƴǘ ŎƻƴǘŀŎǘ a/t²h ŀƴŘ ǎǳōƳƛǘ ŀ ΨtǊŜ-Application Meeting 
wŜǉǳŜǎǘΩΦ 

Ψ!ǇǇƭƛŎŀǘƛƻƴΥ 
²ƛǘƘŘǊŀǿƴΩ 

MCPWO or the applicant has withdrawn application from any further review process.  A new 
Application and Review Fee must be submitted to restart the Application process. 

Ψ!ǇǇƭƛŎŀǘƛƻƴΥ CŜŜǎ 
wŜǉǳƛǊŜŘΩ 

MCPWO requires that review fees are paid before the Application Review can begin. 

Ψ!ǇǇƭƛŎŀǘƛƻƴΥ ¦ƴŘŜǊ 
wŜǾƛŜǿΩ 

MCPWO is determining if the application contains sufficient materials to begin detailed review 
or MCPWO is currently performing a detailed review 

Ψ!ǇǇƭƛŎŀǘƛƻƴΥ wŜǾƛŜǿ 
Letter - Revisions 
wŜǉǳƛǊŜŘΩ 

MCPWO has reviewed submitted application materials and requires that revisions and/or 
questions are adequately addressed. 

Ψ5ǊŀŦǘ tŜǊƳƛǘΩ  
or 
Ψ5ǊŀŦǘ 5Ǌŀƛƴ /ƻƴǘǊŀŎǘΩ  
or 
ΨStormwater Review: 
ApprovedΩ 
or 
Ψ[ŜǘǘŜǊ ƻŦ bƻ-
hōƧŜŎǘƛƻƴ LǎǎǳŜŘΩ 

¶ Draft Permit or Drain Contract ς Documents have been reviewed by MCPWO and requires no 
further revisions unless the design/plan changes. The Draft Permit or Drain Contract has 
been prepared by MCPWO but will remain inactive until final payment, signature, and/or 
other items from applicant are received by MCPWO. 

¶ Stormwater Review: Approved ς MCPWO has completed its review of the project and has 
approved the submitted materials.   

¶ ! Ψ[ŜǘǘŜǊ ƻŦ bƻ-hōƧŜŎǘƛƻƴΩ ƛǎ ƛǎǎǳŜŘ ǿƘŜƴ a/t²h Ƙŀǎ ǊŜǾƛŜǿŜŘ ǘƘŜ ǇǊƻƧŜŎǘ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ 
ŦƛƴŘǎ ǘƘŀǘ ΨōŀǎŜŘ ƻƴ a/t²hΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜŘΩ ŀ a/t²h 5Ǌŀƛƴ 
Permit or review is not required. 

Ψ!ŎǘƛǾŜ tŜǊƳƛǘ ƻǊ 
5Ǌŀƛƴ /ƻƴǘǊŀŎǘΩ 

The MCPWO permit application process is complete.  If active permits have also been obtained 
from all other applicable reviewing agencies the project may perform the permitted work. 

Ψ9ȄǇƛǊŜŘ tŜǊƳƛǘΩ Based on the conditions of the prepared or active permit; the permit is expired and, per 
MCPWO decision, the applicant must request an extension or submit a new application. 

ΨtŜǊƳƛǘ ƻǊ 5Ǌŀƛƴ 
/ƻƴǘǊŀŎǘ ±ƛƻƭŀǘƛƻƴΩ 

The project is considered in violation of its permit and must comply with directions provided in 
the violation notice. 

Ψ/ƭƻǎŜŘ tŜǊƳƛǘ ƻǊ 
5Ǌŀƛƴ /ƻƴǘǊŀŎǘΩ 

Permitted work has been performed and has been accepted by MCPWO.  Typically, no 
additional work may be performed under this permit. 

1 = MCPWO is not limited to the provided list of typical document: status combinations 
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 ï Project Components Reviewed by MCPWO 

Table I -5 - List of Typical Project Components Reviewed & Not Reviewed by MCPWO 

Project Components Typically Reviewed by MCPWO Stormwater Division 
(A non-comprehensive list) 

Project Components  Description 

Water Quality Control (WQC) of 
stormwater  

¶ Review system of BMPs used and aspects of their design that may impact infiltration 
performance, TSS capture performance, and/or potential contaminate release. 

Volume of stormwater 
(CPVC) 

¶ Size/volume of detention basin. 

¶ Volume of stormwater infiltrated. 

Flow rate of stormwater  
(CPRC/VED) 

¶ Rate of release of the Extended Detention Volume. 

¶ Reliability of the outlet control system to resist clogging and tempering. 

Design reliability to achieve MS4 & 
Detention Flood Control (DFC) goals 

¶ Ability of the system to continue infiltrate, discharge, and remove sediment for decades.  
This may impact BMP design, Outlet control structure design, & material selection. 

Hydrologic and Hydraulic aspects of 
crossings and/or structures 
proposed on county assets 

¶ Hydraulic calculations of drain crossings. 

¶ Hydrologic flow estimates of drain crossings. 

¶ Review of select hydrologic and hydraulic computer programs. 

Natural Channel Design and/or 
stream stability 

¶ Channel dimensions, erodibility/stability, and flooding potential. 

¶ Instream habitat structures (e.g. Rock vanes, J-Hooks, Cross-Vanes, Riffles) 

Drain Easement documentation ¶ Drain easements are reviewed for size, usability, and documentation status.  

Ability of the local drain to accept 
flow 

¶ MCPWO may inspect and/or review historic drain information to determine the ability of 
the drain to accept flow. 

 

Project Components NOT Typically Reviewed by MCPWO Stormwater Division 
(A non-comprehensive list) 

Project Components  Description 

On-Site storm sewer collection 
and conveyance network 

¶ The on-site storm sewer collection system (including pipe flow capacity upstream of the 
detention system).  MCPWO will work with local municipalities to resolve issues regarding 
the interaction of a detention system and/or drain on the on-site storm sewer network. 

Detention/Retention facility 
aspects not affecting MS4 goals 

¶ Aspects that do not generally affect MS4 goal such as side slopes, safety shelves, basin 
planting plans, forebay configuration, fences, and others. 

Site grading 
¶ Generally, MCPWO does not review site grading unless associated with floodplains, channel 

cross-sections, and/or basin freeboard 

Structural design aspects of the 
project 

¶ MCPWO does not typically review structural components of the project such as rebar design, 
concrete mixtures, footing designs, bridge abutments and/or superstructures, structure 
buoyancy, and/or other similar topics. 

Geotechnical stability of 
structures 

¶ Geotechnical information submitted to MCPWO is primarily evaluated ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǎƛǘŜΩǎ 
ability to infiltrate water only.  A structural analysis (foundation and pavement design 
recommendations) is insufficient for drainage design.  

Electrical/Data service and/or 
sensor/remote operation  

¶ The design, setup, installation, and integration of electrical, sensor, or data systems is not 
typically reviewed by MCPWO.  MCPWO will review the proposed start, stop, and trigging 
levels needed for automatic operations of installations such as pump stations. 

Wetland determinations, 
threatened and endangered 
species, SHPO requirements 

¶ MCPWO does not typically independently verify the location, size, and type of wetlands 
associated with a project.  Nor does the office typically independently verify the potential 
presence of threatened and endangered species, or SHPO qualifying sites. 

MCPWO reserves the right to review and comment on all aspects of the project.  If required, MCPWO may also contact and relay aspects of our 

review to other reviewing agencies and await an agency response. 
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PART II  - GOALS TO REDUCE IMPACTS OF DEVELOPMENT 

ON WATER RESOURCES 

Every development site is part of a drainage system or watershed.  In Macomb County, each drainage 
system is comprised of a network of streams, drains, storm sewers, and ditches that comprise one of several 
subwatersheds.  Most of the water that runs off the land in Macomb County ends up in the Clinton River 
and Lake St. Clair.  A map in Appendix C (Figure Appendix C-1) illustrates the subwatersheds located within 
Macomb County. 

II.1  - Altered Watershed Hydrology 

The health of any river system is largely based on how the land in the watershed is managed.  
Management at the subwatershed and catchment scale is the most effective in achieving measurable 
protection and restoration (CWP, 1998).  Current research indicates that, as directly connected 
impervious surface area increases (with storm sewers), there is a detrimental impact on water 
quality, channel erosion, and stream ecology.  An impervious surface is any area that no longer allows 
rainfall to soak into the ground.  Impervious areas include, but are not limited to, roads, sidewalks, 
patios, rooftops, and driveways.  When a site is developed, it loses its natural storage potential for 
rainfall.  Consequently, rain that previously infiltrated into the ground, evaporated or transpired, or 
was temporarily stored in depressions and tree canopies, now rapidly runs off of the site.  This 
increased runoff causes a number of changes in watershed hydrology (Figure II-1).  These changes in 
hydrology include: 

i. Increased volume of runoff, which raises the magnitude and frequency of severe flood events. 

ii. DǊŜŀǘŜǊ ŦǊŜǉǳŜƴŎȅ ƻŦ άōŀƴƪŦǳƭƭέ ŦƭƻƻŘǎ - those that fill the stream channel to the top of its 
banks, but do not spill over into the floodplain.  Increased bankfull-flooding subjects the stream 
channel to continual disturbance and scour. 

iii. Higher velocities due to the combined effect of greater discharge, reduced time of 
concentration, and smoother hydraulic surfaces. 

iv. Increased stream flow fluctuations as runoff is concentrated into peaks that are sharper, faster, 
and higher, followed by equally abrupt returns to pre-storm level discharges.  Increased flow 
fluctuations disrupt habitats and reduce the diversity of aquatic species regardless of water 
quality.  

v. Reduced infiltration into the underlying water table, which in turn lowers the level of water 
supply aquifers and surface water bodies dependent on groundwater to maintain base flows 
during dry periods. 
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II.2  - Changes in Stream Morphology 

Increased runoff and flow fluctuations change the dimensions of streams by widening and 
downcutting the stream channel.  Other consequences include: 

1. Accelerated streambank erosion occurs as channels are severely disturbed by undercutting, tree-
fall, and slumping. 

2. Sediment loads may increase due to construction site runoff and streambank erosion.  Excessive 
sediment loads settle out and form shifting bars that often accelerate the erosion process by 
deflecting runoff into sensitive streambank areas.  Sediment deposition may also adversely affect 
hydraulic capacity and increase maintenance requirements. 

3. Modification of aquatic habitats begins as the pools and riffles that characterize natural streams are 
eliminated as the gradient of the stream adjusts to accommodate frequent floods.  The voids 
between stones on the streambed are filled with sediment, destroying the habitat of fish and 
aquatic insects.  

 
Figure II -1 - Stream Hydrology Changes as Runoff Rates Increase (Schueler, 1987) 
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II.3  - Changes in Water Quality 

Stormwater runoff collects various pollutants and contaminants as it moves across urbanized surfaces, 
ultimately affecting the quality of water in nearby streams, rivers, lakes, and other water bodies. Here's 
how urban stormwater runoff can impact water quality: 
 

1. Surface Contaminants: As stormwater flows over paved surfaces, it picks up pollutants like oil, 
grease, heavy metals (such as lead, zinc, and copper), fertilizers, pesticides, and litter. These 
substances are commonly found in urban areas and are washed into storm drains or directly 
enter nearby water bodies. They can have detrimental effects on water quality, leading to 
increased toxicity and harming aquatic life. 
 

2. Sedimentation: Urban areas are often characterized by extensive construction and land 
development. During rainstorms, stormwater runoff erodes soil and sediment from construction 
sites, bare land, and eroded areas. Excessive sedimentation in water bodies can decrease water 
clarity, disrupt aquatic habitats, and suffocate aquatic organisms by clogging their gills. 

 

3. Nutrient Load: Stormwater runoff can carry high levels of nutrients, such as nitrogen and 
phosphorus, from various sources like lawn fertilizers, pet waste, and sewage leaks. These 
nutrients can cause eutrophication, an excessive growth of algae and aquatic plants, when they 
enter water bodies. Eutrophication depletes oxygen levels in the water, leading to the death of 
fish and other organisms that depend on oxygen. 

 

4. Thermal Pollution: Urban surfaces, such as asphalt and concrete, absorb and retain heat, 
elevating the temperature of stormwater runoff. When heated stormwater is discharged into 
water bodies, it can increase the water temperature, which negatively impacts aquatic 
ecosystems. Higher temperatures can reduce dissolved oxygen levels, alter species composition, 
and disrupt the reproductive cycles of aquatic organisms. 

 

5. Bacterial and Chemical Contamination: Urban stormwater runoff can carry harmful bacteria, 
viruses, and chemicals from various sources, including pet waste, faulty sewage systems, 
industrial areas, and agricultural operations. This contamination poses risks to both human health 
and aquatic life. Bacteria like E. coli can cause waterborne diseases, while chemicals can have 
toxic effects on aquatic organisms and disrupt ecological balance. 
 

To mitigate the adverse effects of urban stormwater runoff on water quality, various stormwater 
management practices must be employed. These include the use of green stormwater infrastructure 
(such as rain gardens and permeable pavements) to promote natural infiltration and filtration, 
construction of detention ponds and wetlands to capture and treat runoff, implementation of best 
management practices to minimize pollution sources, and public education on responsible stormwater 
management practices.  These measures aim to reduce pollutants and improve overall water quality. 
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PART III  - GENERAL REQUIREMENTS FOR MCPWO 

PERMIT/APPROVAL APPLICATIONS  

The following section outlines the general requirements that shall be met when performing any work on a 
county drain or its appurtenances.  Once the MCPWO Engineering Division has approved the engineering 
plans, a permit must be applied for with the MCPWO, Soil Erosion and Sedimentation Control (SESC) 
Division.   

III.1  ï Permit/Approval  Requirements  

A permit shall be required from the MCPWO prior to performing any work on a county drain or its 
appurtenances.  The purpose of the permit process is to protect the drainage district(s) from 
activities that could be a detriment to the county drain and add cost to that district in the future.  A 
drain permit issued by the MCPWO will not relieve the applicant and/or his/her contractor of the 
responsibility of obtaining permits, approvals or clearances as may be required from federal, state or 
local authorities, the public utilities and private property owners.   

The types of work requiring a permit from the MCPWO include, but are not limited to, the following 
(also see Table I-3): 

¶ Connecting/tapping to any part of a county drain, whether it is an open ditch, enclosed drain, 
manhole or drainage structure.  A tap can be a direct connection or a pipe outlet and can also 
include altering the flow of an existing tap. 

¶ Connecting/tapping to any part of a Macomb County Department of Roads drainage network, 
whether it is an open ditch, enclosed drain, manhole or drainage structure.  A tap can be a 
direct connection or a pipe outlet and can also include altering the flow of an existing tap. 

¶ Crossing over or under any part of an open ditch or enclosed pipe.  Examples of crossings 
include but are not limited to utility lines, driveways, culverts, sidewalks, and bridges.   

¶ Performing work within a County Drain Easement.  

Approval by both the MCPWO Stormwater Division and 
SESC Division may be required prior to permit issuance and 
commencing work.   Depending on the extent of work 
proposed, a contract with the MCPWO may be required.  
Plan submittals should conform to the engineering plan 
requirements listed in Appendix P, Section Part IV, as 
appropriate.  A soil erosion permit under the guidelines of 
the Macomb County SESC Ordinance and the Michigan Soil 
Erosion and Sedimentation Control Act, P.A. 451, Part 91 
Public Acts of 1994, as amended, must be obtained from 
the MCPWO, or other appropriate agency, prior to any 
construction.   

!ǇǇǊƻǾŀƭ ōȅ ǘƘŜ a/t²h ƛǎ 

ǊŜǉǳƛǊŜŘ ǇǊƛƻǊ ǘƻ ǇŜǊƳƛǘ ƛǎǎǳŀƴŎŜ 

ŀƴŘ ŎƻƳƳŜƴŎƛƴƎ ǿƻǊƪΦ  tƭŀƴ 

ǎǳōƳƛǘǘŀƭǎ ǎƘƻǳƭŘ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ 

ŜƴƎƛƴŜŜǊƛƴƎ Ǉƭŀƴ ǊŜǉǳƛǊŜƳŜƴǘǎ 

ƭƛǎǘŜŘ ƛƴ Appendix PΣ ϧ Part IVΣ ŀǎ 

ŀǇǇǊƻǇǊƛŀǘŜΦ   
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 ï Permit/Approval  Application Submittal: Required Documents 

The MCPWO will review permit/approval applications to assure that the project meets MCPWO 
standard and that the receiving County asset is not adversely impacted by the project.  The 
permit/approval application must include the following information (if applicable): 

1. Construction Plans (Required for Application Acceptance at Intake Check): The proprietor will submit 
to the project portal (see Section III.1.B) a complete set of the engineering construction plans, drawn 
ǘƻ ŀ ǎŎŀƭŜ ƴƻ ǎƳŀƭƭŜǊ ǘƘŀƴ мέ Ґ плΩΣ ŀƴŘ ƻƴ нпέ Ȅ осέ ǎƘŜŜǘǎΦ  The plans shall be sealed and signed by a 
professional engineer, drawn to standard engineering scales, and include MCPWO standard detail 
sheets.  The submittal shall include all required information listed in Section Part IV - Engineering Plan 
Set Submittal & Approval Procedures and may also require items shown in  Appendix P.  

2. Stormwater Narrative (Required for Application Acceptance at Intake Check): A site stormwater 
narrative that includes a summary of the proposed stormwater management system is required for 
each site plan submittal (see Appendix K- Stormwater Narrative: Template and Details).  This narrative 
must also include (at a minimum): 

o All storage volume calculations, assumptions, drainage area illustrations, collection 
system hydraulic calculations, downstream boundary condition, 

o Landuse Summary Table ς As part of aŀŎƻƳō /ƻǳƴǘȅΩǎ a{п ǇŜǊƳƛǘΤ ǘƘŜ ŀǇǇƭƛŎŀƴǘ Ƴǳǎǘ 
complete and submit the landuse summary table provided in Table Appendix K-1, 

o Geotechnical Reports ς these shall include soil borings and infiltration testing results used 

to establish the infiltration capabilities for the site. (see requirements provided in Part 
VI.2.B.2 ς Soil Infiltration Testing), 

o Operations & maintenance summary, and 

o OǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎƘƻǿ Ƙƻǿ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǿƛƭƭ ƳŜŜǘ aŀŎƻƳō /ƻǳƴǘȅΩǎ 
design and long-term performance standards. 

3. Soil Erosion and Sedimentation Control Plan (Required for Application Acceptance at Intake Check):  A 
soil erosion and sedimentation control plan must be provided as part of the overall plan set plan set, 
the MCPWO SESC Division will conduct a SESC permit review process that is predominatly 
independent from the MCPWO Stormwater Division.  Before construction can begine a SESC permit 
will likely be required under the guidelines of the Macomb County SESC Ordinance and the Michigan 
Soil Erosion and Sedimentation Control Act, P.A. 451, Part 91 Public Acts of 1994, as amended, will be 
obtained from the MCPWO, or other appropriate agency, prior to any construction.  

4. Easement Dedication ς The applicant must submit to MCPWO any required materials needed to 
dedicate the proper easements for review and recordation.  MCPWO (not the applicant) will finalize 
the recordation of the easments. The easement must be dedicated to the County drain drainage 
district (see Section III.5).  If an easement does not exist or a new easement is required proper 
easements must be secured before commencing work.  Prior to construction or work within a County 
Drain, a dedicated and recorded easement must be in place.   
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5. A Stormwater Facility Operation and Maintenance (O&M) Agreement shall be submitted by the 
landowner to ensure stormwater measures continue to function as designed. See Appendix M - 
Agreement for Maintenance of Stormwater Management Practices for example agreement. The O&M 
plan should include a plan for all proposed stormwater components (collection system, water quality 
treatment, infiltration, extended detention, and flood control). This should also include the Recorded 
Memorandum of Stormwater Management O&M Agreement when available.   

6. Draft Master Deed ς If applicable, a draft master deed including the following language must be 
ǎǳōƳƛǘǘŜŘΦ  άNOTE: THE CHANGING OF GRADE, PLACEMENT OF FILL OR PERMANENT STRUCTURES (I.E. 
thh[{Σ C9b/9{Σ {I95{Σ 9¢/Φύ Lb ¢I9 Ψ5w!Lb b!a9Ω 5w!Lb!D9 9!{9a9b¢ L{ twhIL.L¢95Φέ 

7. GIS Data - !ǎ ǇŀǊǘ ƻŦ aŀŎƻƳō /ƻǳƴǘȅΩǎ a{п ǇŜǊƳƛǘ ǿƛǘƘ ǘƘŜ {ǘŀǘŜ ŀƴŘ EGLE, projects that modify or 
discharge to a portion of the County system must be recorded in GIS format.  The applicant must supply 
GIS data that depicts the type, location, shape, and size of stormwater features.  Contact MCPWO of 
GIS submission details. 

8. Other Agencies Permit, Approvals, or Statements ς MCPWO may require additional documentation 
from other agencies that may or may not have an interest in the project. 

 ï Permit/Approval  Application Submittal Method 

The Macomb County Public Works Online Project Portal is now the perfered method used to 
submit permit application documents and recive updates throughout the plan review submittals. 
A password protected account is provided, where you can complete all required information as 
fore mentioned.  Using the Online Portal the applicant can download/upload all plan sets, pay 
review and permit fees, stay up to date on the current status of your review and approval 
process.  Contractor Information should be uploaded/updated in the project portal system once a 
this information is known. 

Subject to normal website maintenance practices and occassional downtimes, the portal is 
available via the MCPWO website 24 hours a day 365 days a year for your convenience. 

 ï Post Permit Requirements 

1. Permits and Right-of-way - A permit application must be completed and accompanied by any 
necessary fee and release of rights-of-way in recordable form, executed by all owners of interest.   

2. SESC Notification - A notice of 72 hours must be given to the MCPWO, Soil Erosion and 
Sedimentation Control Division prior to any construction affecting the drain.   

3. Stormwater Division Notification ς A notice of 24 hours must be given to MCPWO Construction 
Division prior to any construction affecting.  

4. Work in accordance with permit - work must be completed in accordance with the plans and 
specifications submitted by the proprietor and permitted by this office. 

5. Work to follow MCPWO Standards - Work performed on the County drain or its appurtenances 
must be ǇŜǊŦƻǊƳŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ a/t²hΩǎ {ǘƻǊƳ 5Ǌŀƛƴ bƻǘŜǎ ŀƴŘ 5Ŝǘŀƛƭǎ {ƘŜŜǘΦ 
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6. Completion Notification - The MCPWO shall be notified in writing within ten (10) days of the 
completion of a project. 

7. Final Inspection - A final inspection will be performed, and a letter of permit closure may be 
issued. 

8. As-Built Info - The applicant must submit GPS locations (sub-meter accuracy) of all constructed 
manholes, taps and crossings, in addition GIS data that depicts the type, location, shape, and size 
of stormwater features as well as other information presented in Section III.1.A. 

9. Permit Expiration - A stormwater permit shall expire when work has not commenced within one 
(1) year of the date of issuance or has significantly exceeded the originally anticipated 
construction completion date.  The MCPWO may extend the permit upon the request of the 
applicant in writing. 

10. Permit Rescindment - The MCPWO may rescind or revoke a permit if there is a violation of the 
conditions of the permit, if new information is found, or if there is a misrepresentation or failure 
to disclose relevant facts in the application. 

11. Application Withdrawal - MCPWO or the application has withdrawn application from any further 
review process.  A new Application and Review Fee must be submitted to restart the Application 
process.  MCPWO may withdraw an application after 90-days if no new materials are received 
and/or the applicant in non-responsive to communication. 

III.2  ï Drain Activities Not Requiring a Permit or Approval  

The following activities do not require a permit from the MCPWO.  There may be exceptions so 
always contact the MCPWO to verify whether a permit is required prior to performing any work on a 
county drain or its appurtenances. 

1. MCPWO Contracts - Work being performed under a MCPWO Contract. 

2. Tree Trimming - The trimming of trees and brush in the County drain.  However, a permit may 
be required if there is any tree removal or earthwork associated with the trimming. 

3. Aerial Utility Lines ς Utility lines that cross county drains above ground. 
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III.3  - Drain Contract Requirements 

A drain project agreement and separate contract shall be required from the MCPWO prior to 
performing any extensive work on a County drain or its appurtenances.  A drain contract issued by 
the MCPWO will not relieve the applicant and/or his/her contractor of the responsibility of obtaining 
permits, approvals or clearances as may be required from federal, state or local authorities, the 
public utilities and private property owners.  The types of work requiring a contract from the MCPWO 
include, but are not limited to: 

¶ Relocating any portion of a county drain. 

¶ Enclosing any portion of an existing open county drain. 

¶ Performing work within a county drain easement.  

The following list of items must be accomplished and/or received prior to the execution of a drain 
contract: 

1. A petition, along with the appropriate filing fee, from the proprietor to make improvements to 
a county drain. 

2. A County drain board will determine if a drain improvement is necessary with the type of 
improvement being selected by MCPWO. 

3. Engineering construction plans must be approved by MCPWO. 

4. Company Representative signing contract:  The company name, address and phone number of 
ǘƘŜ ǇǊƻǇǊƛŜǘƻǊΩǎ ǎŜƭŜŎǘŜŘ ŎƻƴǘǊŀŎǘƻǊ ŀƴŘ ǘƘŜ ƴŀƳŜ ŀƴŘ ǘƛǘƭŜ ƻŦ ŀ representative for said company 
who will sign the contract. The MCPWO must approve the selected contractor as qualified and 
in good standing. 

5. The bid prices from the selected contractor for all drain construction items. Bid prices shall be 
from the items and quantities as listed on the approved engineering plans for the County drain.  
Items and prices must be based on the Standard Specifications of the MCPWO. 

6. Contractor insurance and bonds as required by the contract. 

7. A Soil Erosion and Sedimentation Control plan developed under the guidelines of the Michigan 
Soil Erosion and Sedimentation Control Act, P.A. 451, Part 91 Public Acts of 1994, as amended, 
must be approved by the MCPWO, or other appropriate agency, prior to any construction.   
Upon execution of the contract and prior to commencing work, the contractor must schedule a 
preconstruction meeting at the MCPWO. 
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III.4  - Plot Plan Requirements 

If a county drain is located on the property, the following information must be included on the plot 
plan when applying for a permit: 

1. Show and label the County drain and its associated easement. Liber & Page number for this 
information should be included if available. 

2. Include a drain cross-section and profile, drawn to scale.  If an open County drain, field verify 
the drain elevations.   

3. Add the following note:  άbh¢9Υ ¢I9 /I!bDLbD hC Dw!59Σ t[!/9a9b¢ hC CL[[ hw 
t9wa!b9b¢ {¢w¦/¢¦w9{ όLΦ9Φ thh[{Σ C9b/9{Σ {I95{Σ 9¢/Φύ Lb ¢I9 Ψ5w!Lb b!a9Ω 5w!Lb!D9 
9!{9a9b¢ L{ twhIL.L¢95Φέ   

4. Show any water bodies and wetlands including natural and artificial watercourses, regulated 
wetlands, and wetland boundaries, floodplains, lakes and lagoons. 

III.5  - Easement Requirements 

1. Retention/detention basins or other stormwater management facilities easements:  
Retention/detention basins or other stormwater management facilities easements will have 
sufficient easements for maintenance purposes.  Easements will be sized and located to 
accommodate access and operation of equipment, deposition of spoils, and other activities 
ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΩǎ ǎǘƻǊƳǿŀǘŜǊ ǎȅǎǘŜƳ ƳŀƛƴǘŜƴŀƴŎŜ ǇƭŀƴΦ 

2. Easement widths will be determined by the Public Works Commissioner and be situated in 
such a way as to allow for maintenance access.  In general, easement widths will conform to 
the information provided in Table III-1. 

Table III -1 - Country Drain Easement Width Requirements by Type 

Drain Type Easement Requirements 

a) Open County 
Drains 

The easement width will vary by the width of the bankfull channel, the Shelfway 
width, the terrace slope angle, and the Maintenance Access Width (see 
 for definitions).  (Round up to the nearest 5 ft multiple) 

b) Enclosed County 
Drains 

The easement required by the MCPWO will vary based on pipe size, depth, and 
soil types.  The following equation should be used as a guideline for estimating 
the easement required by the MCPWO.  
(Round up to the nearest 5 ft multiple) 

¶ Enclosed Drain Easement Width = Pipe diameter + 2xDepth to pipe bottom + 2 feet 

¶ MCPWO reserves the right to require additional easement width of both open and enclosed county drains. 
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 - Easements to be Platted 

1. If a County drain easement is to be platted, the easement on final plat shall read as follows:  

άΨ··Ω ŦŜŜǘ ǿƛŘŜ ŜŀǎŜƳŜƴǘ ǘƻ ǘƘŜ Ψ5w!Lb b!a9Ω 5ǊŀƛƴŀƎŜ 5ƛǎǘǊƛŎǘ ŦƻǊ ŘǊŀƛƴŀƎŜέ 

2. The location and purpose of drainage easements should be clearly described in subdivision deed 
restrictions or condominium master deeds.  Language will be included within the subdivision deed 
restrictions or condominium master deed that clearly notifies property owners of the presence of 
stormwater management facilities and accompanying easements, as well as restrictions on use or 
modification of these areas.  A copy of the draft Master Deed and easement restrictions must be 
submitted during the project permit/review process. 

 - Drain Easement: New or Existing Dedication 

Prior to construction or work within a County Drain, a dedicated easement must be in place.  If an 
easement does not exist or a new easement is required, the proprietor must secure the proper 
easements before commencing work. The easement must be dedicated to the County drain 
drainage district.  The following requirements must be submitted to dedicate a County drain 
easement: 

1. Metes & bounds and Legal Description: descriptions of both the property and the 
proposed easement, along with a sketch on 8 ½ x 11-inch paper. 

2. Authorized Persons, Deeds, & Consent Resolutions: The name(s) of the person(s) 
authorized to sign the easement document.  A property deed will be required for proof of 
ownership.  A Consent Resolution is needed if the applicant organization is an LLC or Inc. 

3. Payment of the recording fee.  The fee shall be made payable to the Macomb County 
Register of Deeds and submitted when the executed easement is returned to the 
MCPWO.  MCPWO will submit easement documentation prepared by the applicant in 
order to record the easement.  

 

 - Drain Easement Encroachment 

In general, encroachments are not to be allowed in County drain easements unless a hardship is 
demonstrated.  All encroachment requests will be reviewed on a case by case basis.  A LTU must 
be executed if an encroachment is approved.  If an encroachment is discovered in a County drain 
that was not approved by the MCPWO, it must be removed at the expense of the owner.   

License-to-Use (LTU): If a utility or other permanent feature is to be located within the right-of-
way of any County drain or drainage easement, it shall be approved by the MCPWO.  If approved, 
a License-to-Use (LTU) Agreement must be executed by MCPWO prior to construction.  Approved 
utilities & features will be located such that it will not increase the expense of maintaining the 
drainage facility. 
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 ï Drain Easement: Relinquishment / Abandonment / 

Amendment / Adding Lands 

In order to relinquish a County drain easement, the MCPWO must approve the request.  Once 
approved by MCPWO, the following procedure must be completed: 

1. The property owner must submit a letter requesting the relinquishment and the 
associated deposit to cover administrative and legal publication costs. 

2. Submit an exhibit showing the parcel, the easement to be relinquished across the parcel, 
and the legal description of both the parcel and the easement.  The exhibit shall also 
include the Liber and Page(s) of the easement, if available. A Legal Description of the 
property is also needed. 

Note: Relinquishing platted drain easements will also require circuit court action. 

In order to process a Drain Easement Relinquishment/Abandonment/Amendment/Adding Lands 
please Submit the Following Items to the MCPWO Property Specialist: 

¶ Ownership Information: Legal Owner of Property, Including Name and Address.  A copy 
of the property deed is required for ownership verification. 

¶ If LLC or Corporation: Consent Resolution or Similar to Verify Signers Authority IE: 
Manager, President, ETC. 

¶ Exhibit of the Site with Legal Description 

¶ Exhibit of Existing Easement with Legal Description 

¶ Exhibit of the Proposed Amended/Abandoned /Relinquished Easement with the Legal 
Description 

¶ Metes and Bounds are Required in Sketch and Legal Description 

¶ Liber and Page information shall be included on the Exhibit, if available 

¶ 9ƴƎƛƴŜŜǊΩǎ /ŜǊǘƛŦƛŎŀǘŜ ς !ƴ 9ƴƎƛƴŜŜǊΩǎ /ŜǊǘƛŦƛŎŀǘŜ όǎŜŜ Appendix I) along with supporting 
hydraulic & hydrologic information must be provided ŦƻǊ ǊŜǾƛŜǿ ǘƻ a/t²h ƛƴ ŀ Ψ[ŜǘǘŜǊ ƻŦ 
5ŜǘŜǊƳƛƴŀǘƛƻƴΩ.   

¶ Letter of Determination ς The letter of determination must include relevant hydraulic & 
hydrologic information needed to prove that a proposed project will not result in a 
detriment to the drains or surrounding properties both upstream or downstream of the 
project. 
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PART IV  - ENGINEERING PLAN SET  SUBMITTAL  & 

APPROVAL PROCEDURES  

All site developments or projects subject to MCPWO standards require engineering construction plan 
review and permitting from the MCPWO.  These rules provide minimum standards to be complied with by 
proprietors, and in no way limit the authority of the local municipality in which the development is situated 
to adopt and enforce higher standards as a condition of approval of the site plan.  The following section 
outlines the requirements that shall be met when submitting plans for unplatted developments.  The 
review of the engineering construction plans may not be as extensive as plat reviews but involves similar 
requirements.  Upon the request of a municipality, the MCPWO may review and offer comments on a site 
development or construction project.    

IV.1 ï Plan Set Requirements - Overall 

The MCPWO will review the submitted plan set to assure that adequate stormwater drainage will 
be provided and that the proposed stormwater management system adequately provides for 
water quantity and quality management to ensure protection of property owners, lands, and 
watercourses both within the proposed development and downstream.  Approval of construction 
plans by the MCPWO is valid for one (1) calendar year.  If an extension beyond this period is 
needed, the proprietor will submit a written request to the Public Works Commissioner for an 
extension.  The Public Works Commissioner may grant one-year extensions of the approval, and 
may require updated or additional information, if needed.  Should modifications be made to the 
plans, a new set of plans must be submitted for review and approval.  A cover letter shall be 
included with the plans which states the changes made to the plans. 

 

 

If applicable, all construction plans sets shall include the items provided in section IV.2 ς ά- Plan Set 

Requirements - Drainage Informationέ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ following items: 

a) Signed and Sealed - The plan set shall be sealed and signed by a professional engineer.  

b) Contact Information - The names of the proprietor and engineering firm, with mailing and e-
mailing addresses, and telephone numbers for each shall be included with the transmittal.  
Plans will be prepared under the direction of, and sealed and signed by, a professional 

/ƻƴǎǘǊǳŎǘƛƻƴ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ a/t²h ǇŜǊƳƛǘǘŜŘ Ǉƭŀƴ ǎŜǘΦ  LŦ 

ŀŘŘƛǘƛƻƴŀƭ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ Ǉƭŀƴ ǎŜǘ ŀǊŜ ƴŜŜŘŜŘ ŀŦǘŜǊ ŀ ǇŜǊƳƛǘ Ƙŀǎ ōŜŜƴ 

ŘǊŀŦǘŜŘ ƻǊ ŀŎǘƛǾŀǘŜŘΣ ǘƘŜ ŀǇǇƭƛŎŀƴǘ Ƴǳǎǘ ǎǳōƳƛǘ ǘƘŜ ǊŜǾƛǎŜŘ Ǉƭŀƴ ǎŜǘ ŦƻǊ 

ŀŘŘƛǘƛƻƴŀƭ ǊŜǾƛŜǿ ŀƴŘ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ōŜƎƛƴǎΦ 
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engineer registered in the State of Michigan and will be in accordance with these Procedures 
and Design Standards for Stormwater Management. 

c) Plan scale ς Plans shall be ŘǊŀǿƴ ǘƻ ŀ ǎŎŀƭŜ ƴƻ ǎƳŀƭƭŜǊ ǘƘŀƴ мέ Ґ плΩΣ ŀƴŘ ƻƴ нпέ Ȅ осέ ǎƘŜŜǘǎΦ 

d) Dimensioning - The proposed project layout with all dimensions, including the proposed 
drainage system for the project.  Show all utility crossings and taps. 

e) Topography - Topographic maps, at two-foot contour intervals or less on NAVD 88 datum, 
showing existing and proposed grades, as well as off-site topography over at least 100 feet 
of the adjoining property.  Plans must list the date the site topographic survey was 
performed.  Where existing conditions, at the time of plan submittal, differ from conditions 
at the time of survey, the MCPWO may require an updated topographic survey. 

f) Water & Wetlands - Maps will also show all existing watercourses, lakes and wetlands, and 
the extent of all off-site drainage areas contributing flow to the development.  

g) Open drains and watercourses cross-sections - shall be shown with a typical ditch cross-
section and matching contours.  Proposed cross-sections shall be shown with existing and 
proposed elevations and labeled with appropriate stations. 

h) Easements, Drains, & Drainage Structures - Plans, profiles, names, easements, and details of 
all open drains, drainage swales, and drainage structures.   

i) Drainage Areas - A drainage area map, overlaid onto a copy of the site grading plan, which 
clearly shows the areas tributary to each inlet and/or storage basin.  Any off-site drainage 
area boundaries tributary to a specific inlet and/or storage basin must be clearly mapped. 
Show design data and criteria used for designing detention/retention basins and sizing all 
drainage structures and channels including weighted runoff coefficient calculations(also see 
Section IV.2). 

j) Storm System Overview - A single sheet showing all proposed storm drainage facilities with 
drainage easements shall be submitted.  This sheet shall be overlaid on the overall road and 
ǳǘƛƭƛǘȅ Ǉƭŀƴ ŀƴŘ ŘǊŀǿƴ ǘƻ ŀ ǎŎŀƭŜ ƴƻ ǎƳŀƭƭŜǊ ǘƘŀƴ мέ Ґ мллΩ (also see Section IV.2). 

k) Storm sewer calculations - Storm sewer calculations indicating the number of acres, 
calculated to the nearest tenth of an acre, contributing to each specific inlet/outlet, the 
calculated hydraulic gradient elevation, maximum flow in cubic feet per second (cfs), and 
the flow velocities for enclosed systems.  Show design data and criteria used for designing 
detention/retention basins and sizing all drainage structures and channels including 
weighted runoff coefficient calculations. Refer to Part V. for calculation requirements (also 
see Section IV.2). 

l) Storm sewer information - Plan views, profiles and details of all roads and storm sewers.  
The storm sewer plans will include type, size, and class of pipe, length of run, percent of 
slope, invert elevations, rim elevations, locations of utility crossings, cover depth, backfill 
type, depth and compaction, and profile of the hydraulic gradient, as specified in these 
Procedures and Design Standards for Stormwater Management (also see Section IV.2). 

m) Retention/detention facilities - Plans and details of proposed detention/retention facilities.  
Soil borings are required at the sites of these facilities. Show design data and criteria used 
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for designing detention/retention basins and sizing all drainage structures and channels 
including weighted runoff coefficient calculations (also see Section IV.2). 

n) SESC measures - Plans and details of the proposed soil erosion and sedimentation control 
(SESC) measures, both temporary (during construction) and permanent, as required by, P.A. 
451, Part 91 Public Acts of 1994, as amended and the Macomb County SESC ordinance.  

o) Construction specifications ς Construction specifications for the stormwater management 
facilities shall be shown. Show design data and criteria used for designing 
detention/retention basins and sizing all drainage structures and channels including 
weighted runoff coefficient calculations. 

p) Drain fields / Septic Systems - Locations of all septic/drain fields as approved by the Macomb 
County Health Department and of all reserve areas.  Septic/drain fields and reserve areas 
shall not be located within County drain drainage easements. 

q) Road crossing signage - !ǇǇǊƻǾŜŘ ΨhǳǊǎ ǘƻ tǊƻǘŜŎǘΩ ŀƴŘ ΨwŜǇƻǊǘ ŀ tƻƭƭǳǘŜǊΩ ǎƛƎƴŀƎŜ ǎƘŀƭƭ ōŜ 
required for the development at road crossings for open county drains (see Appendix D for 
sign information). 

r) Reference Sections - The submittal may require pieces of information listed throughout this 
manual. 

IV.2 - Plan Set Requirements - Drainage Information 

Development projects are required to provide access 
and capacity for any existing drainage tributary to the 
site.  The increased volume of water discharged due 
to development of the site must not create adverse 
impacts to downstream property owners and 
watercourses.  These adverse impacts may include, 
but are not limited to, flooding, excessive soil 
saturation, crop damage, erosion, and/or degradation 
in water quality or habitat.  Proposed drainage for the 
development will conform to any established county 
drainage districts.   
 
The proposed drainage plan will, in every way feasible, respect and conform to the natural drainage 
patterns within the site and the watershed in which it is located or conform to drainage patterns 
approved by the MCPWO.   

¢ƘŜ ƛƴŎǊŜŀǎŜŘ ǾƻƭǳƳŜ ƻŦ 

ǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜŘ ŘǳŜ ǘƻ 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǎƛǘŜ Ƴǳǎǘ 

ƴƻǘ ŎǊŜŀǘŜ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎ ǘƻ 

ŘƻǿƴǎǘǊŜŀƳ ǇǊƻǇŜǊǘȅ 

ƻǿƴŜǊǎ ŀƴŘ ǿŀǘŜǊŎƻǳǊǎŜǎΦ 
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All plan sets will include the following required stormwater management information: 

1. Calculations Shown - All calculations used to design components of stormwater management 
systems. 

2. Show Overall System - The overall stormwater management system for the proposed 
development, indicating how stormwater management will be provided and where the 
drainage will outlet. 

3. Stormwater Facilities & Easements - The location of any on-site and/or off-site stormwater 
management facilities and appropriate easements (typical 1лΩ minimum) that will be dedicated 
to the entity responsible for future maintenance.  Easement information will be consistent with 
Section III.5.  Provided liber and page number for easement if known. 

4. Downstream Receiving Outlet Feature & Capacity - A description of the off-site outlet and 
evidence of its adequacy.  Estimation of the water surface elevation within receiving 
waterway/storm sewer system for various design events should be considered.  
Additional/adequate off-site easement may be required. 

5. Site Drainage Boundaries - A map, at the USGS scale, showing the drainage area boundaries of 
the proposed development and its relationship with existing drainage patterns. 

6. Natural Watercourse or Drain Drainage Area ς Show and label any natural watercourses 
and/or county drains  (including: natural and artificial watercourses, regulated wetlands, and 
wetland boundaries, floodplains, lakes and lagoons)  passing through or alongside the 
proposed development along with area of upstream watershed and current zoning.   

7. Natural Watercourse or Drain Hydrology Calculations ς For any natural watercourses and/or 
county drains passing through or alongside the proposed development provide calculations 
of runoff from upstream areas for storm events including but not limited to the 100-year (24-
hour) and 10-year (24-hour) design storms. Calculations shall consider future developed 
conditions according to the current land use plan for the area.   

8. Natural Watercourse or County Drain Cross-sections and Profiles - Provide cross-sections and 
profiles, drawn to scale, of the existing drain with existing and proposed elevations. Drain 
elevations should be field verified. 

9. Special Conditions and Floodplains - If development is proposed in an area where special 
drainage problems exist or are anticipated at the site, on adjacent properties, or downstream, 
more stringent design requirements than those contained in these Procedures and Design 
Standards for Stormwater Management may be required.  If any part of the site lies within a 
floodplain, then it shall satisfy local, state, and federal requirements for the appropriate 
project type within a floodplain.   

10. Add the following note to the plan set and Master Deed: άNOTE: THE CHANGING OF GRADE, 
PLACEMENT OF FILL OR PERMANENT STRUCTURES (I.E. POOLS, FENCES, SHEDS, ETC.) IN THE 
ΨDRAIN NAMEΩ 5w!Lb!D9 9!{9a9b¢ L{ twhIL.L¢95Φέ  
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PART V  - DESIGN CRITERIA AND ENGINEERING 

STANDARDS FOR COUNTY DRAINS 

The following section outlines the design criteria that shall be used on projects that require MCPWO review 
and/or permit.  The requirements reflect the MCPWOΩǎ ƴŜŜŘ ǘƻ ǇǊƻǘŜŎǘ ǇǳōƭƛŎ ƘŜŀƭǘƘΣ convenience, and 
welfare per the Michigan Drain Code, as well as meet its NPDES Phase 2 permit requirements. 

V.1 - Determination of Culvert or Pipe Size 

All culvert & pipe design calculations must be submitted to 
the MCPWO for review. Calculations must be signed and 
sealed by a Professional Engineer and must include: 

1. Delineation on a topographic map of the area 
contributing to the culvert or pipe. 

2. Hydrologic calculations to determine the amount of 
flow from surface runoff. 

3. Hydraulic calculations used to determine the size of 
the culvert or pipe. 

4. Calculations for height of cover, gauge size, and expected loads. The designer should consider 
if pipe/structure buoyancy calculations are necessary. 

5. Backwater calculations - When an existing culvert or pipe is proposed to be modified, 
backwater calculations and/ or downstream calculations shall be considered.  Backwater 
calculations and/ or downstream calculations must be submitted upon MCPWO request see 
Table V-8 for guidance. 

a. ¢Ƙƛǎ ƻŦŦƛŎŜ ǿƛƭƭ ǳǎŜ ǘƘŜ άwŀǘƛƻƴŀƭ aŜǘƘƻŘέ, the SCS (NRCS) Method, or other prior 
approved method, to determine the flow contributing to the culvert or pipe.  Culverts 
or pipes shall be sized to pass a design flow event specified by MCPWO (typically the 
10-year or 100-year storm event) or the governing design storm of the watercourse, 
which may be higher. 

b. The flow velocity within the culvert or pipe when flowing full shall be neither siltative 
nor erosive. Therefore, flow velocity shall not exceed 5 fps when outletting to an open 
drain, and shall not exceed 10 fps within an enclosed pipe.  In addition, flow velocities 
must be greater then 2.5 fps. 

c. For culverts, the CI²!Ωǎ I¸у /ǳƭǾŜǊǘ !ƴŀƭȅǎƛǎ ǿƛƭƭ ōŜ ǳǎŜŘ to check the culvert design 
(See references in Appendix B).  Other methods may be acceptable if pre-approved with 
MCPWO before permit application submittal. 

 

¢ƘŜ wŀǘƛƻƴŀƭ aŜǘƘƻŘ 

Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ 

ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǇŜŀƪ Ŧƭƻǿ 

ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ ŀ ŎǳƭǾŜǊǘΦ 
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 - Hydrology Calculation Methods 

The Rational Method is more ideal for smaller drainage areas; assumes a uniform rainfall 
intensity, and is ideally used for areas less than 100 acres.  Although MCPWO staff may approve 
the use of the Rational Method for drainage areas larger than 100 acres, in no case can the 
Rational Method be used to calculate peak flows for a drainage area larger than 200 acres.  
Additional pre-approved hydrology calculation methods include (note: modifications may be 
necessary to override the default regional rainfall depths to match current local rainfall statistics): 

¶ Curve Number Method (a/k/a SCS/NRCS Curve Number Method);  

¶ WinTR-55,  

¶ WinTR-20,  

¶ HEC-HMS  

¶ EPA-SWMM  
¶ NO LONGER ACCEPTED:  άComputing Flood Discharges for Small Ungaged Watersheds ς 
Ƴŀƴǳŀƭ ŀƴŘ ǎǇǊŜŀŘǎƘŜŜǘέ by Sorrell, R. C., 2003  -  Will no longer be accepted since the 
spreadsheet does not accept NOAA Atlas 14 rainfall data. 

If these programs are used, estimated return internal event flows, pipe capacities, hydraulic 
grade lines, and other design properties shall be provided on the plan set to facilitate 
understanding of the intended design without consulting the hydrology/hydraulic model. 

Proprietary hydrology/hydraulics software programs must be pre-approved with MCPWO before 
each project submittal.  These programs may include Info-SWMM, XPSWMM, PCSWMM, 
HydroCAD, & others.  MCPWO does not necessarily have a license for these programs and 
therefore reviewing inputs, reviewing outputs, and long-term record keeping becomes an issue. 

 - Rational Method Calculations 

The MCPWO ǿƛƭƭ ǳǎŜ ǘƘŜ άwŀǘƛƻƴŀƭ aŜǘƘƻŘέΣ ǘƘŜ {/{ (NRCS) Method, or other prior approved 
method, to determine the flow contributing to the culvert or pipe.  Culverts or pipes shall be 
sized to pass a design flow event specified by MCPWO (typically the 10-year or 100-year storm 
event) or the governing design storm of the watercourse, which may be higher.¢ƘŜ άwŀǘƛƻƴŀƭ 
aŜǘƘƻŘέ ƛǎ ŘŜŦƛƴŜŘ in : 

Table V-1 ï (Qpeak) Rational Method 

 1ÐÅÁË #  z ) z ! 

Qpeak = 

#  =  

I = 
 

A = 

Peak runoff (cfs) 

Area weighted runoff coefficient during a 10-year rainfall event (see Table V-3) 

Average rainfall intensity (inches/ hour) for a storm with a 
duration equal to the time of concentration 

Drainage area (acres) (including all tributary on-site area, off-site area, developed 
areas, and undeveloped areas) 
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V.1.B.1 - Runoff Coefficients 

The runoff coefficient is based upon the potential for runoff of the contributing acreage.  The 
runoff coefficient and supporting calculations must be included with the plan submittal.   The 
runoff coefficient is calculated using Table V-2 and Table V-3: 

Table V-2  - (C) Area Weighted Runoff Coeifficent 

 #
В !  z#

В !
 

#  = 

Csub = 

n =  

Asub = 

Area weighted runoff coefficient during a 10-year rainfall event 

Runoff coefficient for each sub-area (see Table V-3) 

Total number of sub-areas 

Drainage area for each sub-area (acres) 

Note: When filling out the land use summary table (Table Appendix K-1).  The site 
will need to be grouped into impervious areas and pervious areas. 

 
Table V-3 ï Minimum Acceptable 10-Year Event Runoff Coefficients for use in Rational Method 

 
Surface Type 

Runoff Coefficient 
(10-year event) 

Water areas 
Dry/Wet Detention/Retention Basin 1.00 

Water surfaces 1.00 
   

Impervious Surfaces 

Roofs 0.95 

Asphalt or concrete pavements 0.95 

Gravel, brick, or macadam surfaces 0.85 
      

Pervious Surfaces 

Pervious Surface Type 
Hydrologic Soil Group (HSG) 

A B C D 

Lawns & open space (good condition) 0.1 0.2 0.35 0.45 

Forested (good condition) 0.1 0.15 0.30 0.40 

Meadow/No-Mow-Zone (good condition) 0.1 0.15 0.30 0.40 

Bioretention Provide Supporting Info 

Porous Pavement / Green Roof Provide Supporting Info 
¶ Source: Runoff coefficients are selected to reproduce a similar runoff volume as predicted by the NRCS CN Method for a 10-year, 24-hour, rainfall 

event and assuming Antecedent Moisture Condition II with initial abstract (Ia) = 0.2S.  /bǎ ŦƻǊ άhǇŜƴ {ǇŀŎŜǎΣ DƻƻŘ /ƻƴŘƛǘƛƻƴέ ŦƻǊ [ŀǿƴǎ ŀƴŘ hǇŜƴΣ 
and a CN of 98 for Brick, and Pavement surfaces. 

¶ Soils with dual HSG classifications (i.e. A/D, B/D, C/D) shall be considered as 50% drained conditions and 50% undrained condition. The designer 
may elect to assume a larger percentage of D soils. 

¶ C-factors often vary between different municipalities and review agencies.  The designer should select the largest required C-factors amongst all 
potential review agencies. 

¶ A modifier should be added onto the pervious surface values provided based on slope.  For slopes <4% add 0;    slopes between 4% to 8% add 0.05;   
slopes >8% add 0.1 

¶ Gravel surfaces are still considered impervious for the land use summary table (Table Appendix K-1), however, due to their potential to infiltrate 
some water, gravel surfaces are not allowed in stormwater hotspots. 

¶ All fill material placed on site will be considered HSG D unless certified otherwise by a soils engineer. 
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 - Time of Concentration 

Unless additional calculations are provided, an initial time of concentration of 20 minutes may be 
used for developments that contain Җ %40 impervious area (e.g. single-family residential 
subdivisions)  or a minimum of 15 minutes for developments that contain > %40 impervious area 
(e.g. medium density residential, commercial, institutions, and industrial sites).   

It is important to realize that rational method calculations are highly impacted by changes in time 
of concentration.  In general, expanses of vegetated lawn or open field have much longer times 
of concentration than paved areas.  There are scenarios in which a smaller impervious area (with 
a short Tc) can generate peak runoff rates larger than the full site area while using a longer Tc.  
The designer should consider this possibility during the design process. 

The design engineer may also use a calculated time of concentration, if desired.  The 
methodology and computations used to determine time of concentration must be submitted for 
review.  The time of concentration for unimproved, pre-development lands will be checked using 
the following formulas or from TR-55: 

Table V-4 ï (TC) Time of Concentration formula for unimproved, pre-developed lands 

 4Ã  ,ÅÎÇÔÈ Ⱦ 6 z φπ 

Tc = 

Length =  

V = 

60 

Time of concentration (minutes) 

Distance from most distant point in the watershed (ft) 

Velocity (ft/sec) (see Table V-5) 

Converts seconds to minutes 

MCPWO may require a shorter time of concentration based on special site 
conditions. 

 

The velocity of the flood flow is determined from an empirical formula depending on the channel 
type as shown in Table V-5: 

Table V-5 ï (V) Velocity Equations for various flood flow types 

Small tributary V = 2.1 x S0.5 

Waterway V = 1.2 x S0.5 

Sheet Flow V = 0.48 x S0.5 

S = slope (%) 

When more than one type of flow exists, the individual flows should be summed up to find the 
total time of concentration. The maximum allowable length for sheet flow is 300 feet.  Any 
change or breaks in slope should be considered a new segment and velocity for that segment 
computed.  
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 - Rainfall Intensity  Calculation 

The average rainfall intensity (I) shall be determined from the following equations. For drainage 
areas with a Tc > 60 minutes, consult the NOAA Atlas 14 Point Precipitation Frequency Estimates 
for the location of the project (link below and see Table Appendix H-1):   

Table V-6 - (I)  Design rainfall intensity 

 )  
σπzώȢ  

ὝὧωȢρχȢ
 

I  = 

 ώ = 

Tc = 

Design rainfall intensity (inches/hour) 

Design storm return period (years) 

Time of concentration (minutes) 

                                       NOAA Atlas 14 Hyperlink:  PF Map: Contiguous US (noaa.gov) 

V.2 - Design Criteria for Enclosed Drains 

An enclosed storm drain system must be designed to accommodate the stormwater runoff from a 10-
year, 24-hr storm from the entire contributing watershed.  If located within a regulated 100-yr 
floodplain, then the enclosed storm drain system must be designed to accommodate the stormwater 
runoff from a 100-yr, 24-hr storm from the entire contributing watershed.  ¢ƘŜ άaŀƴƴƛƴƎέ ŦƻǊƳǳƭŀ 
shown in Table V-7 will be used to check the pipe size: 

Table V-7 - Manning Pipe Flow Capacity Formula 

 1
ρȢτψφ

Î
 z!  z2Ⱦ  z3Ⱦ 

Q =  

n =  

AX = 

R = 

PW = 

S = 

Flow capacity (ft3/s) 

Manning coefficient of roughness 

Cross-sectional area of flow through pipe (ft2)  

Hydraulic radius of pipe, A/PW (ft) 

Wetted perimeter of pipe (ft) 

Hydraulic Grade Slope (ft/ft) 
 
Calculations should consider potential backwater conditions and adjust 
starting hydraulic grade elevation accordingly (see guidelines in Table V-8) 

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html
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The following applies to the design of an enclosed drainage feature including storm sewer and culverts: 

1. Provide all calculations in a format similar to the Storm Drain Design Chart in Appendix O.  When using 
a stormwater software program (e.g., HEC-RAS, SWMM, HY-8) the computer files must also be 
submitted. 

2. Starting Hydraulic Grade / Downstream Hydraulic Grade:  the downstream hydraulic grade for a 
closed conduit should follow the guidelines presented in Table V-8.   

3. Calculate and show in profile, the hydraulic grade line (either 10-year or 100-year) for the entire 
system.  The hydraulic gradient for the design event should be designed to be within the pipe, but in 
adverse conditions should be no higher than one (1) foot below the rim elevation of any drainage 
structure (see Table V-8) unless pre-approved by MCPWO.  

4. Pipe surcharging ς Where site conditions allow, closed conduits should be designed to flow without 
surcharging the upstream end of the conduit, however, surcharging may be allowed for situations 
with problematic site conditions. 

5. Minimum pipe size: The minimum pipe size for storm drains accepting surface runoff 12-inches in 
diameter (concrete). Rear yard pipes are allowed a minimum size of 8ó Sch 40 PVC, but must be used 
in conjunction with a drainage swale that directs runoff to a minimum 12-inch diameter pipe 
(concrete). 

6. Premium pipe joints must be used to prevent infiltration. 

7. Max/Min Flow Velocities - Storm drains shall be designed to have a minimum velocity flowing full of 
2.5 ft/sec and a maximum velocity of 10 ft/sec.  The velocity at a pipe outfall into an enclosed or open 
drainage network should be less than 5.0 ft/sec to prevent scouring at the outlet. If higher velocities 
at a pipe outfall cannot be avoided, additional scour protection measures will be required.  

8. ¢ƘŜ aŀƴƴƛƴƎΩǎ ΨƴΩ ǾŀƭǳŜ for concrete pipes is 0.013 and 0.024 for corrugated metal pipe.   

9. Energy dissipaters shall be installed at all outlets according to the Macomb County Public Works 
/ƻƳƳƛǎǎƛƻƴŜǊΩǎ ǎǘƻǊƳ ŘǊŀƛƴ ƴƻǘŜǎ ŀƴŘ ŘŜǘŀƛƭǎ ǎƘŜŜǘΦ  Energy dissipaters shall be designed in 
accordance with FHWA standards (HEC14 or HY8Energy) and shall be submitted to the MCPWO. 

10. Riprap may consist of fragmented limestone or other suitable rock underlain with geotextile fabric.  
Broken concrete is not allowed.  Riprap sizing shall be based on acceptable calculations methods 
based on estimated flow velocities or shear stress. 
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Table V-8 - Starting Hydraulic Grade Line Scenario Guideline 

Scenario 
Number 

Contributing 
Drainage Feature 

Receiving Drainage 
Feature 

Hydraulic Grade Line Guideline 
 

1. Enclosed Conduit 

Enclosed Conduit when 
the conduit is more than 
1,000 feet from a 
downstream waterway 

Top of crown of pipe of the receiving conduit 

2. Enclosed Conduit 
Enclosed Conduit within 
1,000 feet from a 
downstream waterway 

5ŜǎƛƎƴŜǊΩǎ Discretion: 
Top of crown of pipe of the receiving conduit 
OR 
FEMA estimated or designer calculated design event elevation for nearby 
watercourse 
OR 
Calculated water elevation corresponding with the receiving system (nearby 
watercourse) event specified in Table V-9 

3. 
Outlet Control 
Structure 

Any receiving drainage 
feature 

The designer should consider if the downstream hydraulic grade line could 
reduce the head pressure acting on the outlet control structure.  Backwater 
effects may reduce the release rate through orifices potentially reducing 
Q100allowable and causing water elevations to rise higher than intended.  

4. Enclosed Conduit 

Detention Basin/ 
Retention Basin/ 
Underground Storage/ 
Forebay 

MCPWO recommends the greater of: 
Local Municipal Engineering Rule 
OR 
For Open Basins and underground basins: An elevation corresponding to 3/4 
of the depth of the effective 100-year detention volume storage area.   
OR 
The VED Elevation 

5. Enclosed Conduit Bioretention/Bioswale Top of ponded water elevation within the Bioretention/Bioswale 

6. 

Enclosed Conduit 

OR 

Culvert 

Open Drain/Ditch/ 
Waterway/swale 

5ŜǎƛƎƴŜǊΩǎ Discretion of: 
FEMA estimated or designer calculated design event elevation within the 
receiving drainage feature 
OR 
Calculated water elevation corresponding with the receiving system event 
specified in Table V-9 

7. 
Open Drain/Ditch/ 
Waterway/swale 

Long reach of the same 
Open Drain/Ditch/ 
Waterway/swale without 
a nearby confluence to 
another drainage feature 

FEMA estimated or designer calculated design event elevation.  Designer 
should investigate the receiving waterway downstream of the design to 
account for any constructions (e.g. culverts, bridges, changes in channel 
capacity) that may control the starting hydraulic grade for the design. 

8. 
Open Drain/Ditch/ 
Waterway/ swale 

Nearby confluence with 
another Open 
Drain/Ditch/ 
Waterway/swale/ 
Impoundment 
OR 
Enclosed Conduit 

5ŜǎƛƎƴŜǊΩǎ Discretion of: 
FEMA estimated or designer calculated design event elevation within the 
receiving drainage feature 
OR 
Calculated water elevation corresponding with the receiving system event 
specified in Table V-9 

¶ The starting hydraulic grade line guidelines provided here should be considered relative to the circumstances of each drainage system.  Other scenarios or 
factors exist beyond those presented here.  Contact the MCPWO if you have questions regarding choosing an appropriate starting hydraulic grade line. 

¶ MCPWO reserves the right to require the use of a particular starting hydraulic grade line on any project 
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Table V-9 - Frequencies for Coincidental Occurrence 

Area Ratio 

Receiving 
To 

Contributing 

Frequencies for Coincidental Occurrence 
10-Year Storm  
Design Event 

50-Year Storm  
Design Event 

100-Year Storm  
Design Event 

Receiving 
System 

Contributing 
System 

Receiving 
System 

Contributing 
System 

Receiving 
System 

Contributing 
System 

10,000 to 1 1-yr 10-yr 2-yr 50-yr 10-yr 100-yr 

1,000 to 1 2-yr 10-yr 5-yr 50-yr 10-yr 100-yr 

100 to 1 5-yr 10-yr 10-yr 50-yr 25-yr 100-yr 

10 to 1 10-yr 10-yr 25-yr 50-yr 50-yr 100-yr 

1 to 1 10-yr 10-yr 50-yr 50-yr 100-yr 100-yr 
For the case of a tributary stream or a storm sewer, its relative independence may be qualitatively 
evaluated by a comparison of its drainage area with that of the receiving stream.  A short duration storm 
which causes peak discharges on a small watershed may not be critical for a larger watershed. Also, it may 
safely be assumed that if the same storm causes peak discharges on both watershed, the peaks will be out 
of phase. To aid in the evaluation of joint probabilities, refer to the information provided in this table.   
 
MCPWO may require alternative assumptions based on the site conditions within the contributing 
watershed and/or the receiving watershed. 
 
Original Source: USACE Norfolk District, 1974 
(Adapted from MDOT Drainage Manual Table 7-7) 

V.3 - Design Criteria for Open Drains 

The following considerations must be made during the design of an open County drain: 

1. Minimize water quality impacts from construction and nonpoint source pollution need to be 
minimized to the maximum extent practicable. 

2. When a County asset is the proposed outlet ŦƻǊ ŀ ǎƛǘŜΩǎ ǎǘƻǊƳ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳΣ ǘƘŜ ǎǘŀƴŘŀǊŘǎ 
regarding stormwater detention (Section V.3 and others) shall apply.   

3. Permanent structures and detention basins may not be constructed within the permanent 
County drain easement. Unless approved by MCPWO. 

4. Limited downstream hydraulic conditions may affect receiving flow capacity of a drainage 
system. In this situation, the discharge from the site shall be limited to conform to the 
governing downstream conditions or an increase in the downstream capacity may be 
required. 

5. The allowable outflow from the proposed site will be limited to the pro-rata share of the 
ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ ŘǊŀƛƴΦ  ¢ƘŜ ǎƛǘŜΩǎ ǇǊƻ-rata equitable share of the outlet capacity should be 
calculated and shown on the construction plans.  In cases where the drain outlet has already 
reached capacity, the burden is on the proprietor to design and construct, at his expense, 
any necessary improvements to the capacity of the Drain or downstream outlet.   
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 - Standard Open County Drain Design 

The standard cross-section for an open County drain is a multi-stage design (Figure V-1).  The 
cross-section shall have multiple stages consisting of an active bankfull channel within a larger 
shelf width.  The construction of a low-flow channel may also be required. Table I-2 describes the 
primary features of the standard drain cross-section. 

Table V-10 ï Primary Multi-Stage Channel Features 

 
 

Low Flow Channel

ωThe low flow (or thalweg) channel will increase channel velocity and depth during periods of low 
discharge to improve sediment conveyance and thereby improve channel stability.

Bankfull Channel

ωIn stable/natural alluvial stream channels with a hydraulically-connected floodplain, the point where the 
flow just begins to overtop the banks of a stable channel into its shelf width. 

ωBankfull discharge typically correlates with a return interval flow event ranging between 1.2 year to 1.8 
years (generally assumed to be a 1.5-year return interval event). 

ωFor streams with developed/impacted watersheds or for streams that have been mechanically dredged, 
bankfull discharge elevation may be completely contained within channel banks. 

ωThe shelfway elevation should be designed to correspond with bankfull flow estimates or based on 
bankfull indicators observed on-site.

Shelfway

ωThe area contained within terrace side slopes or setback levees which includes the bankfull channel and 
area adjacent to the channel that will carry moving water during times of flooding.  This may or may not 
conform to the NFIP floodway. The shelfway width will be the greater of 4X the design bankfull width 
(Wbkf), or will match the existing shelfway width of the surrounding existing channel.
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Notes: 
¶ Cross-section is shown Looking Downstream. Cross-sections shall be represented looking 

downstream unless special circumstances apply. 

¶ If the permit applicant owns only one side of the drain, one maintenance access route must be 
provided. The route must be provided regardless of whether an existing maintenance access route 
exists on the other side of the drain. 

¶ If the permit applicant owns both sides of the drain, maintenance access routes are required on both 
side of the drain. 

¶ The range of shelf widths are provided to allow for steam sinuosity.  Generally, streams should be 
centered in their shelfway while allowing for an intentional stream sinuosity. 

References: 

 VIII.2 - Native Plantings 

 V.3.A.1 - Bankfull Discharge 

 V.3.B ς Standard Drain aŀƴƴƛƴƎΩǎ wƻǳƎƘƴŜǎǎ /ƻŜŦŦƛŎƛŜƴǘ 

 V.3 - Design Criteria for Open Drains 

 III.5 - Easement Requirements 

 V.3.A.2 -Standard Drain Cross-section 

Figure V-1 - Standard Multi-Stage Channel Riffle Cross-Section 



    

   

   

   
  Macomb County Public Works Office  
 Part V-11 Procedures and Design Standards 

 

V.3.A.1 - Bankfull Discharge 

The bankfull discharge Qbkf, (aka, channel-forming discharge) is a general term that is 
considered to be a single discharge equivalent in its effect to the range of discharges that 
govern the shape and size of a stable, natural channel.     
 
The following method should be used to determine Qbkf: 
 
Recurrence Interval:  
The actual recurrence interval that 
corresponds to the channel-forming discharge 
in a stream based on statistical analysis. 
Studies have shown determined that the 
bankfull discharge (determined in the field at 
USGS gauging stations) corresponded to the 
1.2-year to 1.8-year (average 1.5-year) 
recurrence interval on a flood frequency curve 
developed from long-term data at a gauge 
station.  The recurrence interval of bankfull 
discharge can vary depending on the local 
conditions; however, it is less than the 2-year 
flood. 
 
Determining bankfull within a stream: 
Appropriate analog approaches (field verified measurements of bankfull dimensions from 
ǎǘŀōƭŜ ΨǊŜŦŜǊŜƴŎŜΩ ǊŜŀŎƘŜǎύ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ŦƻǊ ōŀƴƪŦǳƭƭ ŎƘŀƴƴŜƭ ŘŜǎƛƎƴ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ǎƘƻǳƭŘ 
be checked with empirical equations, hydraulic geometry relationships, return width interval 
hydrology estimates and/or permissible velocity and shear stress methods.  USDA-NRCS 
National Engineering Handbook, NEH-654 (referenced in Appendix B) discusses the principles 
of channel design and provides guidance on various design methods.  The threshold design 
method should only be used for very laterally confined or below in-line ponds or other 
sediment-free channel reaches. 
 
If another method is proposed, it is recommended that the designer obtain approval from 
MCPWO prior to proceeding with the design. 

V.3.A.2 -Standard Drain Cross-section 

Figure V-1 depicts the standard drain cross-section intended to be used over riffle stream 
facets.  Cross-sections over other stream facets such as runs, pools, and glides should follow a 
similar format while adjusting within the bankfull channel according to natural channel design 
as appropriate.   
 

¢ƘŜ ǊŜŎǳǊǊŜƴŎŜ ƛƴǘŜǊǾŀƭ ƻŦ 

ōŀƴƪŦǳƭƭ ŘƛǎŎƘŀǊƎŜ Ŏŀƴ ǾŀǊȅ 

ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƭƻŎŀƭ 

ŎƻƴŘƛǘƛƻƴǎΤ ƘƻǿŜǾŜǊΣ ƛǘ ƛǎ 

ǘȅǇƛŎŀƭƭȅ ŀōƻǳǘ ŀ мΦрπȅŜŀǊ 

ŜǾŜƴǘΦ 
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The following list applies to the design of open County drains: 

1. Hydrology for the overall channel capacity may be determined from USGS gauge station data, EGLE 
Discharge Request, TR-55, the Rational Method or with appropriate models such as HEC-HMS or 
EPA SWMM (Other methods may be used with prior approval from MCPWO).  Hydraulics for the 
ŘǊŀƛƴ Ƴǳǎǘ ōŜ ŘŜǘŜǊƳƛƴŜŘ ǳǎƛƴƎ aŀƴƴƛƴƎΩǎ Ŝǉǳŀǘƛƻƴ ƻǊ ǿƛǘƘ a/t²h ǇǊŜ-approved models such 
as HEC-RAS or EPA SWMM (Appendix H).  Verify the appropriate design event with MCPWO staff 
prior to commencing design. 

2. Size the overall drain to convey the design discharge specified by MCPWO (typically 10-year / 24-
hour storm event or 100-year / 24-hour storm event) with a minimum 0.5 ft of freeboard. MCPWO 
staff reserve the right to require a 100-year design storm; this may include larger drainage areas, 
areas adjacent to critical facilities, and/or other scenarios.  

3. aŀƴƴƛƴƎΩǎ ƴ ǊƻǳƎƘƴŜǎǎ ŎƻŜŦŦƛŎƛŜƴǘ for a MCPWO drain cross-section within the bankfull channel 
and shelfway will be the minimum value specified in section V.3.B. 

4. Vegetation and channel roughness - The drain shall be designed to carry an overall design storm 
capacity as determined by MCPWO with minimum 0.5 ft of freeboard.  Design roughness 
coefficients of the channel shall be based on the fully-vegetated condition.  The minimum 
aŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ Ŏoefficient used to design the overall drain capacity, including the bankfull 
channel and shelfway, is specified in section V.3.B (also see Figure V-1 & Section V.3.B).  

5. The bankfull channel shall be designed to provide long-term vertical stability such that the 
channel gradient and dimensions are maintained and the bed will not undergo excessive erosion 
or deposition.  Design of the bankfull channel shall conform to permissible shear stress design 
methods and channel stability checks, at a minimum.  Sediment entrainment (or competence), 
defined as the ability to move the largest sized sediment (typically during a bankfull event), shall 
be determined for gravel bed channels (average bed material >2mm).  If critical shear stress is too 
low, then the slope should be adjusted and/or the W:D ratio may be adjusted (see Figure V-1). 

6. A low flow channel must be constructed within the bankfull channel if the drainage area exceeds 
2 square miles and sediment transport capacity has not been determined (see Figure V-1). The 
use of a properly designed low flow channel can increase the sediment transport capacity by 18-
20% (Rosgen, 2008). 

7. Bankfull near crossings ς The bankfull channel width may widen to accommodate a reasonable 
transition into or out of a culvert/bridge/structure as determined by MCPWO.  Additional capacity 
may be required at the bankfull elevation to provide floodplain drainage at bridges or culverts. 

8. Sediment Transport - Adequate sediment transport capacity, defined as the ability to convey the 
incoming sediment load (tons/yr), should be verified for construction of channel reaches longer 
than 15 times the bankfull channel width using HEC-6, FLOWSED/POWERSED, or various other 
sediment transport equations. 

9. Provide or maintain floodplain form ς provide a minimum shelf way of four times the width of the 
bankfull channel (see Figure V-1)or match the existing surround shelf with (whichever is greater).  
If constructing the required floodplain width is not possible due to site constraints, the maximum 
width practicable shall be provided.  This may require steeper side slopes along one or both sides 
of the flood conveyance channel with appropriate fencing. 
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 ï Standard Drain Manningôs Roughness Coefficient 

Flow capcity of a Drain is partially dependant on the releative roughness or resistance to flow 
created by the surface lining the cross-section.  MCPWO will use Manning's Roughness Coeffient 
(n) to represent the relative roughness of drain vegetation and soils under full leaf-out vegetation 
conditions.   

MCPWO requires a minimum MŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ ŎƻŜŦŦƛŎƛŜƴǘ of 0.05 be applied to the proposed 
bankfull channel, shelfway, and terrace slopes when determining the overall drain capacity. As 
seen in Table V-11, a value of 0.05 represents a dredged channel with a clean bottom and uncut 
weeds/brush along the sides. Higher roughness coeffients shall be used if a higher value better 
represents existing and/or proposed conditions.  The existing channel may be represented with a 
MŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ ŎƻŜŦŦƛŎƛŜƴǘ ƭŜǎǎ ǘƘŀƴ лΦлр if needed to represent true site conditions. 

 - Open Drain Construction 

Construction means and methods will vary with each county drain construction project.  When 
constructing any portion of a new or existing county drain, the following requirements and 
considerations will apply: 

1. Minimize vegetation disturbance: The methods of construction should minimize the area and 
duration of land and vegetation disturbance, where possible.  All disturbed/earth change 
areas within the County easement shall be promptly stabilized. 

2. The riffle/pool topography of the bankfull channel bed should be retained or enhanced and 
not graded flat and uniform.  Figure V-1 is a conceptual drawing of the standard (riffle) cross 
section.  A trapezoidal cross-section may be assumed for design purposes, but constructed 
cross-sections should be more parabolic-shaped. 

3. Cross-sections within pool facets should have dimensions similar to Figure V-1 but with 

asymmetrical cross sections. 

4. The proposed channel gradient must consider the elevation of road culverts and other 
permanent grade controls. 

5. Landscaping shall follow the appropriate requirements of Part VIII. 
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6. Back slope of the bankfull channel shall not be steeper than 3:1 (H:V) when vegetated. 

The banks of the bankfull channel shall be predominantly deformable (unarmored) 
vegetated banks.  Armoring banks of the bankfull channel with riprap and other structural 
revetments should be minimized.  Bank armoring should generally be used only to protect 
infrastructure or where required due to a narrow shelf width which may occur due to 
existing infrastructure (Figure V-2). If eroded or disturbed during construction, banks 
should be stabilized with vegetative approaches combined with rolled erosion control 
products as a first consideration.  See Appendix I for guidelines on rolled erosion control 
products (Washington, 2003) and referenced in Appendix B for more detailed streambank 
protection guidelines.  

7. Riprap ς When riprap is used, it shall be sized to resist the velocity, shear force, ice forces, 
scour potential, potential for debris impact, and wave impact forces that are present at the 
installation location.  Riprap shall be angular limestone.  Rip rap must be installed using either 
geotextile filter fabric or a stone bedding filter layer. 

Figure V-2 - Concept of Deformable (Vegetated) Bank Treatment 
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Table V-11 - Manning's n for Channels (adapted from Chow, 1959)-Coefficients for Channels and Floodplains 

Type of Channel and Description Minimum  Normal Maximum  

Natural streams - minor streams (top width at floodstage < 100 ft) 

Main Channels       

  a. clean, straight, full stage, no rifts or deep pools 0.025 0.030 0.033 

  b. same as above, but more stones and weeds 0.030 0.035 0.040 

  c. clean, winding, some pools and shoals 0.033 0.040 0.045 

  d. same as above, but some weeds and stones 0.035 0.045 0.050 

  e. same as above, lower stages, more ineffective slopes and 

sections 
0.040 0.048 0.055 

  f. same as "d" with more stones 0.045 0.050 0.060 

  g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080 

  h. very weedy reaches, deep pools, or floodways 

  with heavy stand of timber and underbrush 
0.075 0.100 0.150 

Floodplains       

  a. Pasture, no brush       

  1.short grass 0.025 0.030 0.035 

  2. high grass 0.030 0.035 0.050 

    b. Brush       

  1. scattered brush, heavy weeds 0.035 0.050 0.070 

  2. light brush and trees, in summer 0.040 0.060 0.080 

  3. medium to dense brush, in summer 0.070 0.100 0.160 

    c. Trees       

  1. dense willows, summer, straight 0.110 0.150 0.200 

  2. cleared land with tree stumps, no sprouts 0.030 0.040 0.050 

  3. same as above, but with heavy growth of sprouts 0.050 0.060 0.080 

  4. heavy stand of timber, a few down trees, little 

  undergrowth, flood stage below branches 
0.080 0.100 0.120 

  5. same as 4. with flood stage reaching  branches 0.100 0.120 0.160 

4. Excavated or Dredged Channels       

Earth winding and sluggish       

 1. grass, some weeds 0.025 0.030 0.033 

 2. dense weeds or aquatic plants in deep channels 0.030 0.035 0.040 

 3. earth bottom and rubble sides 0.028 0.030 0.035 

 4. stony bottom and weedy banks 0.025 0.035 0.040 

 5. cobble bottom and clean sides 0.030 0.040 0.050 

Channels not maintained, weeds and brush uncut       

  1. dense weeds, high as flow depth 0.050 0.080 0.120 

  2. clean bottom, brush on sides 0.040 0.050 0.080 

  3. same as above, highest stage of flow 0.045 0.070 0.110 

  4. dense brush, high stage 0.080 0.100 0.140 
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PART VI  - MANAGING STORMWATER RUNOFF  

VI.1 - Stormwater Management Approach 

Thoughtful site planning reduces the negative impacts associated with development. Communities, 
regulatory agencies, and designers must evaluate the impact of each individual development project 
over the long-term and on a subwatershed scale. Stormwater Best Management Practices (BMPs) 
should be used that function together as a system to insure that the volume, rate, timing, and 
pollutant load of runoff remains similar to that which occurred under natural, pre-development 
conditions.  This can be achieved through a coordinated network of structural and nonstructural 
methods designed to provide both source and site control. 

 - Runoff Source Controls 

Source controls reduce the volume of runoff generated on-site, and eliminate initial opportunities 
for pollutants to enter the drainage system.  They are the best option for controlling stormwater 
and include the following key actions: 

a. Preserve existing natural features that perform stormwater management functions, such 
as natural depressions, wetlands, forests/trees, and vegetation along streambanks. 

b. Reduce the area of impervious surfaces through site planning. Minimize enclosed storm 
sewer systems and directly connected imperviousness by conveying stormwater through 
vegetated swales, or other MBP methods where possible.   

c. Careful design, installation, and maintenance of erosion control mechanisms throughout 
the construction period is imperative.  Effective erosion control measures include 
minimizing the area and length of time that a site is disturbed by construction phasing, 
installing, and maintaining effective erosion control measures, and promptly stabilizing 
disturbed/earth change areas. 
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 - Runoff Site Controls 

Site controls are used after the implementation of source controls to convey, pre-treat, and 
treat (i.e., detain, retain or infiltrate) the stormwater runoff generated by development.  The 
engineering and design techniques available to achieve these objectives is dictated by site 
configuration, soil type, and the receiving waterway, but some universal guidelines for 
controlling stormwater quality and quantity can be stated.  The following four categories of 
site controls are listed in order of consideration. 

a. Infiltration - The most effective stormwater quality controls are infiltration practices, 
which reduce both the peak runoff rate and volume.  Infiltration devices are most 
applicable to small drainage areas and sites with suitable soils and no potential for 
groundwater contamination.     

b. Conveyance - Excess runoff must be discharged into conveyance systems once other 
methods of reducing and treating stormwater on-site have been implemented and 
carried off-site to a suitable outlet.  For this purpose, vegetated swales are generally 
preferred to curb and gutter systems and enclosed storm drains.  Enhanced swale 
designs can increase the time of concentration, reduce volumetric requirements, and 
provide water quality benefits. 

c. Basins - The next most effective stormwater site controls are detention basins which 
reduce peak runoff rates.   

d. Filtering Systems and Manufactured Treatment Devices (MTDs) ς Filtering practices 
and MTDs are allowed, but adequate source controls that have been integrated into 
the design are preferred.  MCPWO can provide a list or pre-approved MTD devices 
upon request.  Devices that have not been pre-approved must submit laboratory 
testing data/results from review by MCPWO as part of the permit process. 

The preferred hierarchy of structural site controls provides a comprehensive framework for 
evaluating the place and function of individual practices within a stormwater management 
system. The most important practices are source controls that preserve and protect the 
natural environment.  The use of source control measures is preferred and will minimize 
required detention pond sizing on site. 

{ǘƻǊƳǿŀǘŜǊ .Ŝǎǘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎ ό.atǎύ ǎƘƻǳƭŘ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŦǳƴŎǘƛƻƴ ǘƻƎŜǘƘŜǊ ŀǎ ŀ 

ǎȅǎǘŜƳ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǾƻƭǳƳŜΣ ǊŀǘŜΣ ǘƛƳƛƴƎΣ ŀƴŘ Ǉƻƭƭǳǘŀƴǘ ƭƻŀŘ ƻŦ ǊǳƴƻŦŦ ǊŜƳŀƛƴǎ ǎƛƳƛƭŀǊ ǘƻ 

ǘƘŀǘ ǿƘƛŎƘ ƻŎŎǳǊǊŜŘ ǳƴŘŜǊ ƴŀǘǳǊŀƭΣ ǇǊŜπŘŜǾŜƭƻǇƳŜƴǘ ŎƻƴŘƛǘƛƻƴǎΦ 
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VI.2 - Stormwater Management - Unified Sizing Criteria  

¢ƘŜ a/t²hΩǎ ŎǊƛǘŜǊƛŀ ŀŘŘǊŜǎǎ a range of rainfall events that are anticipated at developed sites.  
These criteria apply to all new and re-development projects that disturb and/or create and earth 
change of one acre or more, including projects less than one acre that are part of a larger common 
plan of development or sale that would disturb one acre or more.  Certain stormwater management 
requirements may be modified by the MCPWO baseŘ ƻƴ ǘƘŜ ǊŜŎŜƛǾƛƴƎ ǿŀǘŜǊǎΣ ǘƘŜ ǎƛǘŜΩǎ ƭƻŎŀǘƛƻƴ 
within the watershed, and other site-factors.  TƘŜ a/t²hΩǎ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƎǊŀƳ ƛǎ 
divided into four management zones based on their relative rainfall frequency, as shown in Table VI-1. 

Table VI-1 - Summary of Unified Sizing Criteria 

Management Zone Description 

Water Quality Control 
(WQC) 

(See Section VI.2.A.1) 

¶ Limit post-development runoff Total Suspended Solids (TSS) concentrations to either of the 
following water quality standards: a site-specific maximum concentration of 80 mg/l, or 80% 
TSS reduction. 

¶ ¢ǊŜŀǘ ǘƘŜ ǊǳƴƻŦŦ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ǎƛǘŜ ŦƻǊ ŀ мΦлέ Ǌŀƛƴ ŜǾŜƴǘ which is the equivalent of the 
90% non-exceedance storm. For volume based WQC practices (see section VI.2.A.1).  For flow 
based WQC practices (MTDs) see section VI.2.A.2 

Channel Protection 
Volume Control 

 (CPVC) AKA (VVC) 
(See Section (VI.2.B) 

The Channel Protection Volume Control (CPVC) Volume (VVC) reduces the negative impacts of 
impaired hydrology, increased erosion, deposition, and altered sediment load of streams primarily 
by encouraging infiltration. The (VVC) is the post-development site runoff volume from a 1.20-inch 
rainfall (see Table VI-8).  

¶ Evaluate site soil infiltration (see section VI.2.B.2) 

¶ Implement source control practices promotion of naturalized area; reduced imperviousness  

¶ Reduce pavement, increase and/or maintain natural areas, provide infiltration and/or storage 
and/or water reuse BMPs 

Channel Protection 
Rate Control 

(CPRC) AKA (VED) 
[A.K.A. Extended 

Detention] 
(See Section VI.2.E) 

The Channel Protection Rate Control (CPRC) ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǎƛǘŜΩǎ Ǉƻǎǘ-development and is 
based on the runoff volume from a 1.9-inch rainfall. This CPRC Volume (VED) shall be dewatered 
over a minimum period of 48 hours.   

¶ Determine (VED) using Table VI-9.  

¶ Design a detention/outlet control system that releases the (VED) in minimum of 48-hours. 

Detention & Flood 
Control (DFC) A.K.A. 

(V100DET) 
(See Section VI.2.F) 

The DFC is intended to manage the runoff from a 100-year storm event.  The entire detention 
practice, including the DFC must drain within a maximum of 72 hours (see Section VI.2.F). 

¶ The (VED) is the minimum allowable volume for a detention system. Some BMPs, may qualify 
for a credited toward the V100DET; up to a maximum of the VVC  
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 Water Quality Control (WQC)  

Water Quality Control (WQC), also commonly referred to as the First Flush volume, is required to 
limit post-development runoff Total Suspended Solids (TSS) concentrations to either of the 
following water quality standards: maximum TSS concentration of 80 mg/l, or 80% TSS reduction. 
Table VI-5 shows the accepted TSS removal efficiencies of multiple BMPs. Water Quality Control 
requirements can be partially achieved through the following methods. 

1. Channel Protection Volume Control (CPVC) and Table VI-2 Treatment of the WQC volume 
is automatically achieved if a CPVC requirements are calculated and met for the specific 
area draining to individual BMPs or a BMP treatment train.  No portion of the 
disturbed/earth change site can drain without treatment unless specifically discussed and 
approved with MCPWO. 

2. Manufactured Treatment Devices (MTD): MTDs shall be sized to provide treatment of the 
1-year recurrence interval water quality peak flow rate (QWQ) (see Table VI-3).  Not all 
MTDs will be accepted, the designer must submit documentation of MTD TSS removal 
efficiency testing. 

3. Tributary areas that have achieved CPVC upstream, in most cases, will also meet WQC. 

4. Wet or dry detention basin with forebay (provided that the permanent pool meets the 
minimum depth and volume requirements listed in Sections VI.3 & VI.2.A.5.)  Please note 
that both wet and dry basins must incorporate forebays to receive TSS removal credit as 
shown in Table VI-4. 

5. Other (Swales, Filter Strips, etc.). 

VI.2.A.1 - Water Quality Volume (VWQ) 

The Water Quality Control Volume (VWQ) is intended to treat the first flush runoff volume 
from a site, based on post-development site conditions of a 1.0-inch rainfall. The VWQ is 
calculated using Table VI-2: 

Table VI-2 - (VWQ) Water Quality Volume 

 ὠ  σȟφσπ z 0  z#  z ! 

#  =  

A = 

VWQ  = 

P  = 

Area weighted runoff coefficient during a 10-year event 

Total contributing drainage area (acres) 

Required volume (ft3) 

Precipitation depth (1.0 inch) 

VI.2.A.2  Water Quality Peak Flows (QWQ) 

Detention basins, media filtration, infiltration, and most vegetative practices (bioretention, 
wet swales, dry swales, filter strips) are water volume based.  However, certain water quality 
treatment practices use a flow rate as the design variable (a rate-based design). The water 
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quality flow (QWC) is the peak flow rate associated with the water quality design storm, which 
is associated with a 1-year recurrence interval peak flow rate. This flow rate can be calculated 
using Table VI-3, with intensity generally limited to a maximum of 2.0 inches/hour, which is 
associated with most drainage areas small enough to be tributary to a water quality BMP. 
This flow rate can be used for the design of the following: 

¶ Manufactured Treatment Devices (MTDs) such as swirl concentrators, media 
filtration units, or multi-chamber treatment trains. 

¶ Grass-lined drainage channels (not wet or dry water quality swales which should be 
designed based on water quality volume). 

¶ Flow diversion structures for off-line stormwater treatment practices. 

o Additional products can be added to a pre-approved MTD list if laboratory 
testing of sediment removal efficiency is provided.  MCPWO will evaluate the 
quality and reliability of the provided information. 

 

Table VI-3 - (QWQ) Water Quality Peak Flow Rate for Manufactured Treatment Devices 

 1  #  z )  z ! 

QWQ = 

# =  

IMTD = 

A =  

Tc = 

1-year recurrence interval water quality peak flow rate 

Post-construction site runoff coefficient  

IMTD = 2 in/hr 

Total contributing drainage area (acres) 

CƻƴǘǊƛōǳǘƛƴƎ ŀǊŜŀΩǎ ǘƛƳŜ ƻŦ ŎƻƴŎŜƴǘǊŀǘƛƻƴ (minutes) 

VI.2.A.3 ï Sediment Forebays 

The primary purpose of a sediment forebay is to capture and settle out sediment and other 
particulate matter from stormwater runoff or other water sources before it enters a 
downstream water body.  By allowing sediment to settle out within the forebay, the water 
that continues downstream is cleaner and less likely to cause environmental harm.  Forebays 
are traditionally separated from the rest of the basin by an earthen berm.  A forebay control 
structure is required to release water from the forebay into the main body of the basin.  An 
overflow weir must be provided to allow high flow events to access the rest of the basin.  
Erosion control measures must be taken to prevent flows from scouring the forebay berm. 
 
Forebays shall be sized to be 15% of the Water Quality Volume (0.15 x VWQ) when no 
infiltration is intended downstream of the forebay.  When infiltration is intended 
downstream; the volume of the forebay shall be equal to or greater than the Water Quality 
Volume.  Please note that in order to receive TSS removal credit (see Table VI-4), both wet 
and dry basins must utilize a sediment forebay. 
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VI.2.A.4 Media Filtering Systems 

Filtering systems include sand filters, compost or peat/sand filters, and manufactured filtering 
devices.  Filtering systems should be designed off-line to treat the water quality discharge for 
sites less than 5 acres and to bypass larger flows from treatment. Pre-treatment of filtering 
systems must be provided.  Stormwater filtering systems are recommended to treat the 
ǊǳƴƻŦŦ ŦǊƻƳ ǎǘƻǊƳǿŀǘŜǊ άƘƻǘǎǇƻǘέ ǎƛǘŜǎΦ  5ŜǎƛƎƴ ƎǳƛŘŀƴŎŜ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ /ƭŀȅǘƻǊ ŀƴŘ {ŎƘǳŜƭŜǊΣ 
1996; DWSD, 2020; and SEMCOG, 2008 (Appendix B). 

VI.2.A.5 ï BMPs & Treatment Train Total Suspended Solids (TSS) Removal 

Table VI-5 provides the pollutant removal capabilities of typical stormwater best management 
practices (BMPs) based on research studies documented in the American Society of Civil 
Engineers (ASCE) International Stormwater BMP Database.  The TSS removal efficiencies for 
individual BMPs are used to demonstrate a TSS reduction of 80% or more in the water quality 
volume. 

If there is insufficient evidence or documentation that a BMP will perform as intended, then 
the MCPWO will not allow the listed TSS removal rates.  A BMP that does not achieve the 
required 80% TSS removal rate may be used as part of a treatment train to meet Water 
Quality Control criterion. MCPWO encourages the use of the SEMCOG Low Impact 
Development Manual for Michigan as a practical design guidance document that will likely 
achieve the MCPWO listed TSS removal rates. 

The designer can determine the TSS removal rate of a single BMP or an in-series BMP 
treatment train by using the procedure shown in Table VI-4. 

Table VI-4 - Treatment Train TSS Removal Efficiency 

 Ὡ  ρ ρ Ὡ ρ Ὡ ȣ ρ Ὡ  

ὩTSS = 

Ὡ = 

Treatment train removal efficiency 

Removal efficiency of the nth BMP (Table VI-5) 
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Table VI-5 - Typical Sediment Removal Rates of Stormwater Best Management Practices (BMPs) 

 BMP Type TSS Removal Rate (%)  

 Wet Detention Basin (with forebay)1, 2, 3, 4     60% 3,4  

 Dry Detention Basin (with forebay)2, 3, 4     40% 3,4  

 Pervious Pavement System 5 60%  

 Constructed Stormwater Wetland 6, 3   50%3  

 Vegetated Swale 7 30%  

 Lateral Vegetated Filter Strip 8 40%  

 Sand and Media Filter 9 80%  

 Bioretention/Bioswale 10 70%  

 Catch Basin Sump and Hooded Outlet 11 20%  

 Manufactured Treatment Devices (MTDs)12,13 / Isolator Rows 12,13,14            *12, 13, 14  

 Underground Storage (without isolator rows and/or pre-treatment)2 0%  

*  =TSS Removal Rate depends on independent testing. 

1 The permanent Pool in a wet detention basin must have a volume greater than or equal to 25% of the DFC volume of the 
basin.  The permanent pool must be at least four feet deep and have a similar shape/configuration to the rest of the basin. 
2 Wet detention basins, dry detention basins, and underground storage systems must provide extended detention and be sized 
to meet MCPWO criteria.  
3 To receive TSS removal rate credit, inlets and the outlet must be on opposite sides of the basin to allow for sediment particles 
to settle. 
4 To receive TSS removal rate credit, a properly designed sediment forebay must be included as part of the system. The 
forebay alone does not provide any additional TSS removal rate credit. (For forebay sizing see Section VI.2.A) 

5 Pervious pavement systems must be a full depth design including stone reservoir to receive TSS removal rate credit. 
6 Stormwater wetland must include vegetation and variable bottom topography and sized for at least the 1-inch storm event . 
7 Stormwater must travel along length of swale to receive credit. 
8 Stormwater must travel/traverse as sheet flow across lateral vegetated filter strips to receive TSS removal rate credit. 
9 Sand or Media Filter must be full depth for the 1-inch storm event with stormwater passing through filter to receive TSS 
removal rate credit. 
10 Bioretention/Bioswale must have a defied inlet and outlet, include appropriate plants, and have amended soils (i.e. a 
prescribed bioretention soil mixture).  It must be adequately sized to capture the 1-inch storm event from the contributing 
drainage area.  
11 Catch basin sump must be at least two feet deep and the outlet must be sized to cover entire outlet pipe. 
12 Professionally certified results of independent testing will determine the TSS removal rate of specific MTDs & isolator rows. 
13 MTD TSS removal rates are typically based on an in-flow rate basis.  Therefore, it is difficult to determine what size/model of 
MTD is needed to completely treat inflows where partial TSS removal occurs as part of a treatment train.  In order to downsize 
an MTD, the manufacturer must provide physical laboratory testing results of TSS removal rates while the MTD operates at 
various flow rates. 
14 The MTD must be able to internally or externally bypass the design event flow of the system. 
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  Channel Protection Volume Control (CPVC) 

As a result of increased imperviousness and runoff rates associated with development, the 
stability, flooding potential, and ecological health of natural watercourses are negatively 
impacted by increased erosion, increased sedimentation, and overall alteration of the magnitude, 
frequency, and intensities of flows.  These issues can be improved by incorporating a combination 
of stormwater best management practices that reducing the total site runoff volume, primarily 
via infiltration. 

To address these issues, ŀƴŘ ǘƻ ǎŀǘƛǎŦȅ ǘƘŜ aŀŎƻƳō /ƻǳƴǘȅΩǎ aǳƴƛŎƛǇŀƭ a{п ǎǘŀǘŜ ǇŜǊƳƛǘ 
requirement, we will require projects to incorporate Channel Protection Volume Control (CPVC or 
VVC).  The Channel Protection Volume Control is the targeted volume of water the development 
must manage by reducing the overall volume stormwater runoff, primarily via infiltration, which 
promotes groundwater recharge and stabilizing flow rates and baseflow in our natural 
watercourses. The MCPWO may waive or reduce the CPVC requirements for certain 
developments that pose no or minimal threat to channel stability such as those directly 
discharging to continuous enclosed drains that outlet to Lake St. Clair. 

The Channel Protection Volume Control Volume (CPVC or VVC) is the post-development site runoff 
volume from a 1.20-inch rainfall.  Table VI-6 provides a summary of the CPVC implementation 
process.  

Table VI-6 - Summary of CPVC Design Process 

Item Reference Section  

Consider if the site is eligible for infiltration and is not άŀ 
ǎǘƻǊƳǿŀǘŜǊ ƘƻǘǎǇƻǘέ 

VI.2.B.1 

Preliminary Review of Soil Infiltration  VI.2.B.2 

Determine Channel Protection Volume Control (CPVC) VI.2.B 

Consider likely locations and design depths of infiltration BMPs VI.2.B.3  
VI.2.B.4 

Conduct infiltration testing at locations and appropriate depths 
relative to the bottom of proposed infiltration BMPs 

VI.2.B.2 

Consider a pre-application meeting with MCPWO to discuss 
questions regarding testing and design alternatives. 

I.2 

If testing supports infiltration; finalize BMP design to provide the 
full CPVC 

VI.2.B.2 
VI.2.B.3 
VI.2.B.4 

If infiltration tests show low infiltration rate and/or capacity 
provide the CPVC to the MEP  

VI.2.B.3 

Summarize the CPVC design process or MEP process in 
stormwater narrative.  Submit geotechnical and/or infiltration 
testing reports to MCPWO for review. 

III.1.A 
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VI.2.B.1 - Infiltration Site Constraints Stormwater Hotspots 

Infiltration BMPs are prohibited in areas containing contaminated soils/groundwater, 
wellhead protection areas, high groundwater (less than 2 feet from bottom of infiltration bed 
to the seasonally high groundwater table) and in areas with hotspot activities and setback 
restrictions (foundations, property lines, drinking wells, septic fields, pavement, etc.) as 
defined in the standards. Design in these areas shall include the use of non-infiltrating runoff 
volume reducing BMPs to the MEP. An Environmental Site Assessment is required to 
demonstrate the presence of contaminated soils. 
 
{ƛǘŜǎ ǳƴŘŜǊ a/t²h ǊŜǾƛŜǿ ǘƘŀǘ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ǎǘƻǊƳǿŀǘŜǊ άƘƻǘǎǇƻǘǎέ Ƴŀȅ ǊŜǉǳƛǊŜ ŀ 
greater level of stormwater treatment.  Stormwater filtration systems combined with pre-
ǘǊŜŀǘƳŜƴǘ ǇǊŀŎǘƛŎŜǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘΣ ŀǘ ǘƘŜ a/t²hΩǎ ŘƛǎŎǊŜǘƛƻƴΣ ǘƻ ǘǊŜŀǘ ƘŜŀǾȅ ƳŜtals, 
nutrients, dissolved pollutants, and total petroleum hydrocarbons.   
A stormwater hotspot is a land use or activity that generates higher than average 
concentrations of pollutants and may include, but is not limited to, the following: 

1. Vehicle salvage yards and recycling facilities 
2. Vehicle fueling stations 
3. Vehicle service and maintenance facilities 
4. Vehicle and equipment cleaning facilities 
5. Fleet storage areas 
6. Industrial sites (based on SIC codes) 
7. Marinas with service and maintenance  
8. Outdoor liquid container storage 
9. Outdoor loading/unloading facilities 

10. Public works storage areas 
11. Facilities that generate or store hazardous materials 
12. Commercial nursery 
13. Auto dealer lots 
14. DOT storage areas 
15. On-site sewage disposal systems (OSDS) 
16. Other land uses and activities as determined by the MCPWO 

General site infiltration should also be limited for stormwater hotspot sites.   
 
Open detention basins and underground detention basins also represent a potential to 
introduce hotspot contaminates into the groundwater.  With this in mind,  
underground detention systems constructed on hotspots shall be fully enclosed.  Open 
detention systems constructed on hotspots with measured soil infiltration rates equal to or 
faster than 0.24 inches per hour will require the installation of an impermeable liner.  When 
soil infiltration rates are less than 0.24 inches per hour, an impermeable liner is not required 
if a professional engineer specializing in geotechnical engineering certifies that existing soils 
do not present a potential for introducing contaminates to the groundwater. 
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EGLE industrial stormwater permit warning:  Please Note - Stormwater hotspots may also 
require an EGLE industrial permit.  These permits are intended to regulate various industrial 
activities to ensure they comply with environmental laws and protect air, water, and land 
resources. The specific activities that require an EGLE industrial permit may vary depending 
on the type of industry and the potential environmental impact.  MCPWO may require the 
applicant to provide confirmation from EGLE that an industrial permit has been received or in 
not required. 

VI.2.B.2 ï Soil Infiltration Testing 

MCPWO accepts the results of 3 different infiltration testing procedures.  A qualified 
professional must exercise judgment in the selection of the infiltration test method. The 
three infiltration testing methods used to determine a design infiltration rate are:  

ω hǇŜƴ Ǉƛǘ ŦŀƭƭƛƴƎ ƘŜŀŘΦ  
ω 9ƴŎŀǎŜŘ ŦŀƭƭƛƴƎ ƘŜŀŘΦ  
ω 5ƻǳōƭŜ-ring infiltrometer. 
 

Factors of Safety  
To account for the unpredictable and uncertain nature of infiltration testing; field Ψmeasured 
infiltration ratesΩ shall be divided by a minimum of 2.  The result shall be referred to as the 
Ψdesign infiltration rateΩ.  MCPWO will accept a maximum design infiltration of 4 inches per 
hour even if measured infiltration rates report higher values. 
{ŜŜ άAppendix Qς Infiltration Testing Methodologyέ ŦƻǊ ǘŜǎǘƛƴƎ ǇǊƻŎŜŘǳǊŜ ŘŜǘŀƛƭǎ. 
 

Minimum Number of Required Tests 
The number of required infiltration tests may vary by type of development proposal 
or by design approach. The following list describes how many tests are required for a typical 
project. 
 
ω When infiltration testing is required by MCPWO, a minimum of  two  infiltration tests are 

required for a site. The ultimate number of tests will depend on the anticipated soil 
conditions across the site and the size of the site.  For larger sites with variable soils, 
contact MCPWO to review the infiltration testing plan. 

ω Infiltration tests shall be located within 25 ft or less of a BMP footprint in order to be 
considered representative of the BMP area. Each individual BMP needs to have 
documented infiltration rates.  

ω BMPs with unusually long, large, or unusual site characteristics may require additional 
infiltration testing. 

ω MCPWO may require additional testing for any reason. 

 

General Testing Criteria 
ω Testing must be conducted or overseen by a qualified professional. This professional 

must be a Professional Engineer (PE) licensed in the State of Michigan. 
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ω The depth of the test must correspond to the facility depth. If a confining layer, or soil 
with a greater percentage of fines, is observed during the subsurface investigation to be 
within 2 feet of the bottom of the planned infiltration system, the testing should be 
conducted within that confining layer.  

ω Based on EGLE requirements and conformance with any required Depth to Groundwater 
Investigation Requirements, the boring log must be continued to a depth adequate to 
show separation between the bottom of the infiltration facility and the seasonal high 
groundwater level. The boring depth will vary, based on facility depth. 

ω Tests must be performed in the immediate vicinity of the proposed facility. Exceptions 
can be made to the test location provided the qualified professional can support that the 
strata are consistent from the proposed facility to the test location. The test must be 
conducted in the twenty-four months prior to the MCPWO plan review submission.  

ω Infiltration testing should not be conducted in engineered or undocumented fill. 

 

Infiltration Test Report Requirements 
TƘŜ LƴŦƛƭǘǊŀǘƛƻƴ ¢Ŝǎǘ wŜǇƻǊǘ Ƴǳǎǘ ōŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ {ǘƻǊƳǿŀǘŜǊ Narrative as part of 
the plan review submission. The following must be included in the Infiltration Testing Report:  
ω Statement of project understanding (proposed stormwater system).  

ω Name, contact information, professional license information and qualifications of the 
person conducting the infiltration test.  

ω Summary of subsurface conditions encountered, including soil textures and the 
depth that they were found. 

ω Summary of pre-saturation timing.  

ω Summary of infiltration testing including location and number of tests and testing 
method used. Discussion of how the tests were performed (i.e. pipe type or 
diameter or test pit dimensions).  

ω Infiltration testing results in inches per hour for each interval as well as the average 
for the entire testing period  

ω Recommended design infiltration rate.  

ω Groundwater observations within exploration and an estimate of the depth to 
seasonal high groundwater.  

ω Site plan showing location of infiltration tests.  

ω Boring or test pit logs. .ƻǊƛƴƎ ƻǊ ǘŜǎǘ Ǉƛǘ ƭƻƎǎ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ǿƘŜƴ ŀƴ ŀǇǇƭƛŎŀƴǘΩǎ 
proposal relies on the presence of specific subsurface strata that allows infiltration. 
The logs must include an associated soil classification consistent with ASTM D2488-
00, Standard Practice for Classification for Description and Identification of Soils 
(Visual-Manual Procedure). The logs must also include any additional pertinent 
subsurface information, such as soil moisture conditions, depth and description of 
undocumented or engineered fill, soil color and mottling conditions, soil stiffness or 
density, and approximate depth of contact between soil types.  

ω A summary of the Infiltration Test Data Tables (see Table VI-7 for example) 
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Table VI-7. Example Infiltration Test Date Table 

(An infiltration testing report must be submitted as part of the plan review application package) 

 

VI.2.B.3 Applying Measured Infiltration Test Results 

1. The CPVC is commonly achieved by providing adequate infiltration and/or storage/reuse BMPs. 
This may include (but is not limited to) bioretention, rain gardens, bio-swales, pervious pavement, 
cisterns, green roofs, infiltration trenches, and/or infiltrating underground detention systems. 
Non-structural BMPs, such as impervious area reduction, natural vegetation (as opposed to turf 
grass), and disconnected impervious surfaces (roofs and pavement areas that drain onto 
vegetated surfaces) are good design alternatives to reduce runoff volume, with thereby reduces 
the required size of any structural BMP. 

2. Geotechnical investigations to demonstrate whether infiltration can be achieved on a given site is 
a required component of a site permit/review submittal. As part of the stormwater narrative, the 
ŀǇǇƭƛŎŀƴǘ Ƴǳǎǘ ǎǳōƳƛǘ ŀ ǿǊƛǘǘŜƴ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜΩǎ ŀōƛƭƛǘȅ ƻǊ ƛƴŀōƛƭƛǘȅ to meet the 
full CPVC goals (see Section III.1.A) along with a detailed discussion of the CPVC features used.  
Any site plan submittal that does not include a geotechnical investigation is considered 
incomplete and will be returned without a full technical review. 
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3. Site suitability for infiltration BMPs is ultimately determined by geotechnical investigations & 
infiltration testing.  Soil and groundwater characteristics must be verified using geotechnical 
investigations (see Section VI.2.B.2ς Soil Infiltration Testing). USDA/NRCS soil maps (Web Soil 
Survey) should be evaluated as an initial site planning tool to predict the location of the best drain 
soils on site, however, USDA/NRCS soil maps will not be adequate to establish soil infiltration 
capacity.   

a. When in-situ measured infiltration rates are at or below 0.24 in/hr., infiltration may not 
be a practical alternative for volume control, and the CPVC requirement should then be 
implemented to the MEP as determined by MCPWO.  Alternatively, the project design 
may provide other improvements (structural and non-structural BMPs) to the site and/or 
downstream waterways that improve and support the hydrologic, hydraulic, and/or 
water quality goals discussed as part of the Macomb County MS4 permit.  

b. When in-situ measured infiltration rates are between 0.24 in/hr. and 0.5 in/hr., soils are 
marginally suitable for infiltration BMPs, and supplemental measures are required. 
Supplemental measures may include subsoil amendment, or an underdrain located at 
the top of the aggregate storage bed layer to maximize infiltration.  

c. When the in-situ measured infiltration rate is at or above 0.5 in/hr., supplemental 
measures are not required.  Unless extraordinary site conditions exist; projects with 
measured soil infiltration rates equal to or above 0.5 in/hr will be required to infiltrate 
the full CPVC volume.  

d. If full infiltration of the CPVC requirement is not practical, the volume shall always be 
provided to the Maximum Extent Practicable (MEP).  Other beneficial LID practices must 
be implemented to the MEP.  If the project intends to claim that the full calculated CPVC 
cannot be addressed, then the stormwater narrative must explain the associated site 
constraints, that limit CPVC to the MEP. The narrative should also describe considered 
design alternatives, why these alternatives are not practicable and describe how the 
proposed design supports the goals of Macomb CountyΩǎ a{п ǇŜǊƳƛǘ.   

e. Measured Infiltration Rate Vs Design Infiltration Rate:  The above listed items refer to the 
measured infiltration rate obtained during infiltration testing.  The design infiltration rate 
shall have an applied factor of safety as described in Section VI.2.B.2. 

f. BMP Drain Time: Infiltration BMPs shall completely dewater in less than 72 hours. The 
combined storage volume of the surface water and the effective soil layer void space 
must be drained in 48-hours.  Soil layers shall be considered to have 20% effective void 
space.  Stone layers shall be considered to have 30% void space. 

g. Maximum Allowable Design Infiltration Rate: A maximum design infiltration rate of 4 
inches per hour can be used in stormwater system and/or BMP design. 
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4. The value of Channel Protection Volume Control Volume provided by BMPs (VVC provided) may be 
credited towards the V100DET, however, the final detention volume must be the greater of V100DET 
or the VED..  

5. Pretreatment is required if any infiltration BMP / Facility that provides DFC volume: To preserve 
the longevity and function of infiltration BMPs; pretreatment is required to removing fine 
sediment, trash, and debris.  Common methods of BMP pretreatment include mechanical 
separators, forebays, vegetated filter strips, vegetated swales, constructed filters, curb cuts with 
sediment traps and bioretention (when not used for DFC volume credit).  

VI.2.B.4 - Calculating the Channel Protection Volume Control Volume (VVC) 

The Channel Protection Volume Control Volume is the post-development site runoff volume 
from a 1.20-inch rainfall and shall be calculated using Table VI-8: 

Table VI -8- (VVC) Calculated Channel Protection Volume Control Volume 

 6  σȟφσπ z 0 z #  z! 

VVC = 

P = 

# =  

A = 

Calculated Channel Protection Volume Control (FT3) 

Precipitation depth (1.2 inches) 

Area weighted post-development runoff coefficient for a 10-year rain event. 

Total contributing drainage area (acres) 

 - Infiltration BMPs / Facilities 

Infiltration facilities such as infiltration basins, infiltration trenches, dry wells, and permeable 
pavements may be considered where site conditions allow.  Infiltration facilities temporarily store 
and infiltrate the water quality volume within 72 hours and bypass larger flows.  Design guidance 
for infiltration facilities and other stormwater BMPs is provided in the Detroit Water and 
Sewerage Department (DWSD) Stormwater Management Design Manual and the Southeast 
Michigan Council of Government (SEMCOG) Low Impact Development (LID) Manual for Michigan 
(SEMCOG LID Manual) (DWSD, 2020 and SEMCOG, 2008 as referenced in Appendix B). The 
following requirements apply: 

1. Initial USDA-NRCS soil classifications (from Web Soil Survey) can be used as an initial 
planning tool to assess the feasibility of infiltration practices and to eliminate unsuitable 
areas, although geotechnical investigations must be performed before final design.  The 
MCPWO minimum measured infiltration rate recommended to facilitate the proper 
functioning of infiltration practices is 0.24 in/hr.  The measured infiltration rate must be 
verified by field infiltration testing.  See section VI.2.B.2 for testing and reporting 
requirements.  

2. Maximum Allowable Design Infiltration Rate: A maximum design infiltration rate of 4 
inches per hour can be used in stormwater system and/or BMP design. 



    

   

   

   
  Macomb County Public Works Office  
 Part VI-15 Procedures and Design Standards 

3. Structural infiltration devices such as basins and, to a lesser degree, trenches may suffer 
high failure rates due to clogging.  Therefore, an aggressive maintenance program and 
upstream pre-treatment measures (such as sumps, swirl concentrators, sedimentation 
basins and grass filter strips) shall be incorporated into any stormwater management 
system that employs infiltration devices (except dry wells receiving rooftop runoff).  In 
general, pre-treatment is more important for a structural infiltration device that has a 
tributary impervious area that exceeds 10 times the footprint of the infiltration device 
(e.g., a 1,000 square foot bioretention cell treating a drainage area 10,000 square feet or 
larger should have an upstream pre-treatment measure (an oversized sump structure at 
the bioretention inlet is a common practice). 

4. The seasonal high water table The bottom of infiltration facilities shall be a minimum of 2 
feet above the bottom of an infiltration BMP where stormwater would infiltrate into 
native sub-soil. 

5. {ǘƻǊƳǿŀǘŜǊ άƘƻǘǎǇƻǘέ ǎƛǘŜǎΥ  Infiltration practices shall not be used at stormwater 
άƘƻǘǎǇƻǘέ ǎƛǘŜǎ (see section VI.2.B.1), including areas with documented subsurface 
contamination.  

If the proposed use of the site does would not qualify as a stormwater hotspot but 
existing/previous land use may be considered a stormwater hotspot; then an 
Environmental Site Assessment is required to demonstrate if on-site infiltration would be 
potentially hazardous. 

6. Heavy equipment shall not be allowed in contact with the bottom of infiltration practices 
during construction and must be noted thus on the grading plan. 

VI.2.C.1 Bioretention Unit Design Guidelines 

Bioretention areas are landscaped depressions that accept sheetflow from a grass filter strip 
and remove pollutants with mechanisms similar to a forested area.  Design guidance is 
provided in USEPA, 2004 (Appendix B).  Additional MCPWO bioretention requirements are 
provided in the following list: 

¶ Surface ponding depth shall not exceed 24 inches 

¶ Setbacks from a bioretention unit shall be as follows:  

o Adjacent property line: 10 feet  
o Building foundation: 10 feet  
o Private well: 50 feet  
o Public well: 200 feet from Type I or Type IIa wells, 75 feet from Type IIb or Type 

III wells (Safe Drinking Water Act, Act 399, PA 1976)  
o Septic system drain field: 50 feet 

¶ Clean outs: All underground pipes shall have clean-outs accessible from the surface. 
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¶ Amended soil media shall be considered to have a soil texture class of sandy loam 
and a minimum as-built saturated hydraulic conductivity / infiltration rate of 0.5 
inches per hour.   

o The maximum design infiltration rate of the amended soil shall be 0.5 inches 
per hour.  

o The soil media mix shall be called out on the construction plans as:  Compost: 
minimum 20%;   Sand: 20-80%;   Topsoil: maximum 30% (with less than 5% clay 
content) 

o The minimum allowable soil thickness is 18 inches 

o An effective porosity of 20% within the soil media shall be used for storage 
volume design calculations. 

¶ Aggregate layers shall use a porosity of 30% for storage volume design calculations. 

¶ BMP drain time: see Section VI.2.B.3 

¶ Inflows: Flows may not be introduced to a bioretention unit via stormsewer pipes or 
underdrain pipes that directly connect into the aggregate layer or soil layer.  Inflows 
should be introduced to the unit through non erosive pipe connections to the top of 
the planted soil layer, sheet flows, and/or curb cuts. 
 

 

Figure VI-1.  Vegetated Bioretention (Source: Macomb 

County) 




















































































































































































