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PART | - BACKGROUND & JURISDICTION

The Macomb County Public Works Offig¢CPWQ has previouslyoperaked under its 1967 Rules and
Regulations for Internal and External Drainage for Subdivisions, as required by Public Act 288®0ie1967.

to new regulations affecting the MCPWO, specifically Phase Il National Pollutant Discharge Eliminatio
System (NPDES) Stormwater Regulations, and more available information for better stormwater
conveyance, the MCPWO has updated its design standahgsnostrecentNB @ A & Fvagbiures Bnd W
Design Standards for Stormwater Managerfiiit supersedall previously adoptedules and regulations.

The updatedlCPW@ & t NRE OSRdzNBa 'y R 5Saiady { (drayshslamiordty 2 NJ {
from thefollowingStateand/or Federalaws:

i The Land Division Act Public Act No. 288 of 1967, as achévide.L. 88 560.1@1560.293

1 The Michigan Drain Code Public Act No. 40 of 1956, as amended M.C.L. §228@%30

1 The Mobile Home Commission Act Public Act No. 96 of 1987, as amended; M.C.L. 88 £25.2301

125.2350

The Condominium Act Public Act N@.db 1978, as amended; M.C.L. 88 559d6%9.276

Part 91, Soil Erosion and Sedimentation Caortiatural Resources and Environmental Protection

Act, Act 451 of the Public Acts of 1994

Part 17 of the Michigan Administrative Code Being Secti888.R701 to R 323.1714.

Code of Federal Regulations Title 40, Chapter 1, Subchapter D, PAPTIRS MS4 Program

Requirements)

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

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

=a =

= =

As previously mentionedkKtS / 2 @rgoedui@siand
Design Standard$or Stormwater Managementvere CKAA aGd2NXNgI
updated to address stormwater managemerdand = -
stormwaterimpacs on county drainsandcountyasses /b NS @RS @)
as necessary teomply with the requirements of the A :

Phase Il National Pollutant Discharge Elimination Sys ? NRA U S IEU\ I T2 NJA
(NPDES) Stormwater Regulatiorhe Countyand the — @1 - 808 S LINR (0 S
Public Works Office hava joint NPDESstormwater oA = A
dischargepermit which is managed by the Macomtk LINZ G SOU A WS:N‘N: :
County Public Worksfize. MCPWGsiworking with local = 2 & ¢ y' i gw' | y' 0S
communities school district&ind other stakeholdero
implement several watershemianagemenplans. As a
result, the new requirements were developed to meet many sets of goals and objethisssormwater
managemehapproachincludesdesign criteridor water quality channel protection, flood protectioand
longterm maintenance to ensure tHengterm effectiveness atormwater management facilities
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Thetypes ofdevelopmentovered by thé’rocedures and Design Standards for Stormwater Management
include but are not limited toplats, subdivision condominiums, manufactured (mobile) home parks and
any other project requirinthe Macomb Counti?ublic Works Commissioner appriovaublic Acts and local
ordinances give thlacomb CountyPublic Works Commissioner the authority to review these prdjects
ensure compliance with MCPW&Dendards The "Land Division Act" (PA 288 of 1967) reqtinas
preliminary plat approval and &hplat approval by thd&lacomb CountyPublic Works Commissioner.
Subdivision condominiums, land divisions, and other developments may teguitacomb Countiublic
Works Commissioner approval if the local municipality reqitires

TheMCPWQuill 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.

TheMCPWG@exercises authority over the design of stormwater managemeatices that conveystore,

and treatstormwater runoff from aonstruction project or earth change tt@ischargeso aCounty drain

or other county stormwater assetThe MCPW@ &rocedures and Design Standards for Stormwater
Managementegulate the design auch management facilities with the following objectives:

1 Protect publithealth,safety, andvelfare.
1 Promote uniform drainage procedures for development of all lands within Macomb County.

1 Provide a comprehensive framework for managing stormwaterettfettively achieves multiple
objectives; water quality, channgprotection and flood control

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

1 Encourage innovative stormwater management practices that meet the cdteriained within
these rules.

1 Provide guidelines on the selection of effective structural and-stroctural stormwater
management practicefer development sites.

1 Improve the quality ofstormwater management practicem Macomb County including:
performance, longevity, safety, ease of maintenance, community acceptance, and environmental
benefits.

1 BEmphastemaintenanceof the facilities.
1 Strengthen the protection of natural features.
1 Encourage more effective soil erosion and sedimentation control measures.
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[.1 - MCPWO Stormwater Standards Applicability

Thismanualsets design and construction standards to be used by the MGRMW@wvater divisionn
review of proposedonstruction projectsvithin its jurisdiction.These standards are the minimum
requirements of the MCPW&ormwater divisiorand should not be construed asialtlusive. The
design engineer must also consider other requirements for entities at the federal, state, and local
levels when developing stormwater management facilitieseiions will be considered and require
approval by MCPWO.

Standards concerningosmwater drainage systen@methe primary focus of tis manualand 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 governmahitis,may be more stringent

and shall be adhered to when applicable.

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 pr

of these standards may be requested, and alternatives censisith the overall intent of stormwater
guantity and quality management may be proposed, subject to the approval of the MCPWO.

These standards apply poojects involvingew developmentredevelopmentandany other project
types thatmeetany ofthe conditions specified ifablel-1.

Tablel-1 - Pro'iects sub'iect to MCPWO reiuirements

Disturbed Area / Earth Change Arei Projects that tsturb and/or make an earth changedne (L) or more acres

Projects disturbing less than ofig acrebut are also part of a larger
Project involving atge common common plan of development or sale that would disturb one acre or m
plan of development or sale in total (e.g.,staged developments, or multiple small disturbaniceguick
secessiorcan trigger MCPWO standa).

County Assets may include but are not limitedounty drains,
property/buildings owned by Macomb County, andtorm seweisystems
owned/managed by the Macomb County Department of Roads

Projects impacting or discharging t
County Assets

Macomb County is subject to the MS4 requirements set by the State o
Michigan. The County is responsible to manage the runoff volume, raf
water quality, and reporting requirements set by the MS4 program. Ag
such, when Macomb Countgpresentghe first MS4 districencountered
by the site dischargRlCPWO standards apply to the projecensure
compliance with the MS4 program.

When Macomb Countypanages the
first MS4 district encountered by th
site discharge
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I.1.A - Past and FutureMCPWO Standards Revisions

The MCPWO stormwater standards should be considered a living document thateviltbe
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 angmesiover several years, within that
timeframe stormwater regulations may be reviséa thesecasesMCPWQeserveshe right to
choose which set of standards or combination of standalsegjuired to receive a permifable

I-2 provides information regardingreviousversions of the MCPWO standards.

Tablel-2 - Previous Versions of the MCPWO Design Standards
Document Tie PublishedDate Brief Descpition of SelectFeatures

1 NOAA Atlas 14 Rainfall
M Standard MCPWO Drain Crgsstion
Procedures and May 28, 2021 1 Water Quality Control Volume and Waguality
Design Standards fol & Control Rate
Stormwater October 1, 2020 T /t+x/ MO®H 8 NI Ay FLEEtf Ndzy
Management T /tw/ mMdPpE NIhduyrdldafef NIz
1 Variable 10§ release rate

Bulletin 71 Rainfall Depths

CNbased Channel Protection Volume
Overbank Flood Protectiph00-year max release
of 0.2 cfs/acre

100-year basin volume was the greater of either
2IN of runoff/acreor the Oakland County
calculation nethod.

1 2-year rain event to be release over 24 hours.

= =4 =

Procedures and
Design Standards foj 341y 30, 2008 | §
Stormwater

Management

I.1.B - Conflicts Between Review Agency Design Standards

If a conflict betweemegulatoryagency requirements @iscoveredit isrecommendedhat the
designer takes the following actions:

1 Contact both agencids resolve the conflict

91 Default to thestricter of the two standards

9 If the conflict involves calculation methodsow multiple versions of calculations using both
standards
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[.2 - Whenis aMCPWO Permit or Stormwater Approval Required?

Tablel-3 - MCPWO permit requirement likelihood by storm water discharge location

Local municipality
requires/requests MCPWO Highly Likely Highly Likely
Stormwater Review

Constructing A New Tap Or Outf;
To A County Drain Or County Ro Highly Likely Highly Likely
Sewer/Ditch

Directly Dischargint an Existing

Drain Tap O@utfall Highly Likely Highly Likely

Directly Discharginp an Existing
or Proposed Macomb County Ro Highly Likely Highly Likely
Sewer

Directly Dischargm a Regional

Detention/Retention Basin Highly Likely Highly Likely

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

Possibly Highly Likely

Directly Discharge Lake St. Clair UrHikely Highly Likely

Directly Discharge Waterways

Under The Jurisdiction Of EGLE Urrlikely HighlyLikely

Situation not listed or have

questions? Contact MCPWO to schedule a-Rmplication meeting

1 = The details of each project may impakéthera 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 S
program. Contact MCPWO and the local municipality for mémemation.
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1.2.A - Typical Permit Application Review Process

Applicant Develops Rough Recommend Preapplication

Concept Level Site Plan meetings with other agencie:
(e.g..EGLE, MDOT, MCDR,

Pre-Application Meeting with Municipality, and/or others)
MCPWO
(Highly Recommended)

Conduct soil borings and soil infiltration tests.

DevelopSchematic Level Site Plan
Second PreApplication meeting with
MCPWO

Discuss site constrains and/or questions

fFinali ze Design
Mat erial sé

Stormwater Division Intake (.g. Plans, Stormwater Narrative Soil
Check e i o and G TR (=Sl el
An intake check for all critical : determines if application contains
materials & fees 1 Submit Application and sufficient materials and fees

See Sectiodll.L.A Application Feeto MCPWO

— Comments remain: MCPWO (SEEC Division)
MCPWO (Stormwater Division) return to review responds to Applicant with

L R letters observed ORevi
RequiredRBevi awal OR
All revisiond/
comments addressed Applicant re-submits revised
Applicant re-submits revised Permit process materials and/or response to
materials and/or response to continues MCPWO
MCPWO

MCPWO (Stormwater Division)
preparesi nact i vPee ront

T Applicant submits all MCPWO Applicant Pays All SESC Fees an
Stormwater Division Fees and Signs Permit.

signs permit The SESC Permit

9 Stormwater Division Permit is
now O6Activebod

Figure |-1 - Typical Permit Application Review Process
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1.2.B - Application/ReviewPermit/Contract Status Terminology

Tablel-4 - Typical MCPWO Application & PermitStormwater Revievtatus Terminology

Document: Status

Description

Wt-NBILX A Ol {

1 Applicant has not yet submitted a permit application to MCRSW@mmunicate project
intent.

1 Applicantpreparesroughconceptleveldesign
f1 A3Kfe& NBO2YYSYyR GKS
wSljdzSadaQo

I LILJX A O t-Applicatiod Meeting (i

Wi LILIKE A O G2
2 AGKRNI 6y (

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

Wi LILKE A O G2
wSlj dzA NBRQ

MCPWO requires that review fees are paid before the Application Review @an beg

Wi LILXE A O G2
wSgASsQ

MCPWQs determining ithe application contains sufficient materiatsbegin detailed review
or MCPWO isurrently performing a detailed review

Wi LILX A OI G2
Letter- Revisions
wSlj dzZA NBRQ

MCPWO has reviewetlbmitted application materials and requires that revisions and/or
guestions are adequately addressed.

1 Draft Permit oiDrainContractq Documents have been reviewed by MCPWO and require

WENF Fd t S|

o further revisionainless the design/placthangesTheDraft Permit or Drain Contract has
W5NF T 5N been prepared by MCPWiDt will remain inactive untfinal payment, signature, and/or
o other items from applicardre received by MCPWO

Btormwater Review:| T Stormwater ReviewApprovedc MCPWO has completétd review of the project and has
Approved approved the submitted materials.

or 9! W Sih RSHDEARYQ A& AaadsSR 6KSy al/tzh
WESGASNI 27 FxayRa (KOt 2Wo0 s SBY RYNEIF YRAYI 2F GKS Ay
ho2S8SO0GA2Y | permitorreview is not required.

WY1 OGAGS t § The MCPWO permit application process is complete. If active permits have also been o
5N} Ay [/ 2y ( from all other applicable reviéng agencies the project may perform the permitted work.
W9 E LJA NB R t 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 submitappéeation

WYt SNX¥YA G 2N The project is considered in violation of its permit and must comply with directions provid
| 2y G NI O 4 the violation notice.

WY/ £ 24 SR t § Permitted work has been performed and has baecepted by MCPWO. Typically, no
5N} Ay [/ 2y { 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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1.2.C T Project Components Reviewedy MCPWO

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

Project Component§ypicallyReviewed by MCPWO Stormwater Divigio

(Anon-comprehensive list)

Project Components

Description

Water QualityControl (WQC)Hf

stormwater

1 Reviewsystem of BMPs usethd aspects of their design that may impact infiltration
performance, TSS capture performarened/or potentialcontaminaterelease

Volumeof stormwater

9 Size/volume of etention basin

(CPVC) 9 Volumeof stormwater ifiltrated.
Flowrate ofstormwater 1 Rate of releasef the Extended Detention Volume
(CPRCAH 1 Reliability of the outlet control system to resist clogging and tempering

Design eliabilityto achieve MS&
Detention Flood ContrdDFCypoals

1 Ability of the system to continugfiltrate, discharge, and remove sediment for decade
This may impact BMP design, Outlet control structure design, & material selection.

Hydrologic and Hydraulic aspects ¢

crossngsand/or structures
proposedon countyassets

9 Hydraulic calculations of draimssings
9 Hydrologic flow estimates of drainossings.
1 Review of select hydrologic and hydraatimputer programs.

Natural Channel Design and/or
stream stability

9 Channetlimensions, erodibility/stability, and flooding potential
1 Instreamhabitat structures (e.g. Rock vaneblabks, Cros¥anesRiffles)

DrainEasement documentation

9 Draineasementsare reviewedor size, usability, and documentatistatus

Ability of thelocal drain to accept
flow

1 MCPWOQnay inspect andr review historic drain information to determine the ability o
the drain to accept flow.

ProjectComponentsNOT TypicallyReviewed byMCPWO Stormwater Division

(A noncomprehensive list)

Project Components

Description

OnsSitestorm sewercollection
and conveyancaetwork

9 The onsite storm sewer collection systgmcluding pipe flow capacity upstream of the
detention systeh MCPWO will work with local migipalities to resolve issues regarding
the interaction of a detention system and/or drain on thesite storm sewemetwork.

Detention/Retentionfaclity
aspectsot affectingMS4 goals

9 Aspects that do not generally affect MS4 goal sudidasslopes, safetyelvesbasin
planting plansforebayconfiguration fencesandothers.

Sitegrading

9 GenerallyMCPWO does not review site gradimdessassociated with floodplains, channg
crosssections, antbr basinfreeboard

Stiucturaldesign aspects of the
project

1 MCPWO does not typically review structw@inponentsof the projectsuch as rebar desig
concrete mixtures, footing desigrisjdgeabutments and/or superstructurestructure
buoyancyandor other similar topics.

Geotechnicastability of
structures

1 Geotechnical informatiosubmitted to MCPWO is primarily evaluate@ I & aSa &
ability to infiltrate wateronly. Astructuralanalysis (foundation and pavement design
recommendations) is insufficient for drainage design.

ElectricalDataserviceand/or
sensor/remote operation

1 Thedesign, setup, installation, and integration of electrisahsor, or data systems is not
typically reviewed by MCPW®ICPWO will review the proposed start, stop, and trigging
levelsneeded for automatic operations of installations such as pump stations.

Wetlanddeterminations
threatened andndangered
species SHPO requirements

1 MCPWO does not typically independently verify the location, size, and type of wetland
associated with a projectNor does the office typically independentlyifsethe potential
presence of threatened and endangergesies, or SHP@Qualifying sites.

MCPWO reserves the right to reviemnd comment oall aspects of the projectf required, MCPWO may alsmontact and relay aspects of our
review to other reviewing agenciasd await amgency response.
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PART Il - GOALS TO REDUCE IMPACTS OF DEVELOPMENT

ON WATER RESOURCES

Everydevelopmentsite is part of a drainage system watershed InMacombCounty, eacldrainage
systemis compriseaf a network of streamslrains, storm sewers, and ditchédsat compriseone ofseveral
subwatersheds Most of the water that runs off the land in Macomb County ends theiclinton River
and Lake St. ClaiA map inAppendix GFigure Appendi&-1) illustrates the subwatersheds located within
Macomb County.

[I.1 - Altered Watershed Hydrology

The health of any river systeniasgelybased on how the land in theatersheds managed
Management at the subwatershed and catchment scale is the most effectehieving measurable
protection and restoratioflCWP, 1998)Current research indicates thaisdirectly connected
impervioussurfaceareaincreasegwith storm sewers)here is aletrimentalimpact onwater

guality, channel erosion, argtream ecology An imperviousurfaceis any area that no longer allows
rainfall to soak into the ground. Impervious areas inglbdeare not limited toroads, sidewalks,
patios,rooftops, and driveways. When a site is developed, it loses its retareaje potential for
rainfall Consequently, rain that previously infiltrated into the groendporated or transpired, or
was temporarily stored in depressions and tree canopims rapidly runs ofdf the site. This
increased runoff causes a numlaérchanges imnvatershedhydrology(Figurell-1). These changes in
hydrology include:

i. Increased volume of runoff, which raises the magnitudefiampiency of severe flood events.

i. DNB I G SNJ TNEBI dzSy O&hose that fil thé sfrda datining to thd ta@ DfRs
banks, but do not spill over into the floodplain. Increased baskfating subjects the stream
channel to continual disturlb@e 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 higherfollowed by equally abrupt returns to pstorm 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 tuwels the level of water
supply aquifers and surface water bodies dependent on groundwater to maintain base flows
during dry periods.
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[I.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 loadmayincrease due to construction site runafid streambank erosiorExcessive
sedimentloads settle out and form shifting bars that often accelerate the erosion process by
deflecting runoff into sensitivetreanbank areas Sediment deposition may also adversely affect
hydraulic capacity and increase maintenance requirgme

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 sedimdastroying the habitat of fish and
aguatic insects.

;o o
Small
/ \ Storm
/ \
\ , More Runoff Volume
/ A
! \ Lower and Less /
/ \ / Rapid Peak / \
f \
bw [ Gradual \
/Fiecession /
!
~ . p ~ —_

TIME - =

Figure 1l -1 - Stream Hydrology Changes as Runoff Rates Increase (Schueler, 1987)
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[1.3 - Changes in Water Quality

Sormwater runoff collects various pollutants and contaminants as it moves achasgzedsurfaces,
ultimately affecting the quality of water in nearby streams, rivers, lakes, and other water bodies. Here's
how urban stormwater runoff can impact water ¢tya

1. SurfaceContaminants: 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 areasamadvashed 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 construatitanen
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 aquaticrsyas 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 causeutrophication, 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¢k 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 tempeuaies can reduce dissolved oxygen levels, alter species compaosition,
and disrupt the reproductive cycles of aquatic organisms.

5. Bacterial and Chemical Contamination: Urban stormwater runoff can carry harmful bacteria,
viruses, and chemicals from variousrses, 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 effe¢s on aquatic organisms and disrupt ecological balance.

To mitigate the adverse effects of urban stormwater runoff on water quality, various stormwater
management practiceamustbe employed These include the use of gresrmwaterinfrastructure
(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 puhlica¢idn on responsible stormwater
management practicesThese measures aim to reduce pollutants and impovegall water quality.
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PART Illl - 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 MCPW®@|, Erosion and Sedimentation Control (SESC)
Division.

1.1 7 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 protectréieade district(s) from

activities that could be a detriment to the county drain and add cost to that district in the féture.
drain permit issued by the MCPWO will not relieve the applicant and/or his/her contractor of the
responsibility of obtaininggsmits, 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 sedablel-3):

1 Connecting/tapping to any part of a county draimether it is an open ditch, enclosed drain,
manhole or drainage structure. A tap can be a direct connection or a pipeasutleain also
includealtering the flow of an existing tap.

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

1 Crossing over or under any part of an open ditch or enclosed gipg@mples of crossings
include but are not limited to utility lines, driveways, culvesittewalksand bridges.

1 Performng work within a Countyrain Easement.

Approval bypoth the MCPWCRormwater Divisionand
SESOivision may beequired prior to permitssuanceand I LIILINRP GO o0& GGKS
commencing work.Depending on the extent of work A L A v
proposed, a contract with the MCPWO may be required. N lJv dz)& MRS - LJISiUﬁ S
Plan submittalshould conform to the engineering plan FYR O2YYSYOAyYy3 ¢
requirements listed imppendix PSectiorPart IV as Adze YAGGOF T A &K2dz
appropriate A soil erosion permit under the guidelines of =~ A a2

the Macomb County SESC Ordinance and the Michigan Sy 3 7‘ ¥ ? SNAy3 Lt Iy
Erosion and Sedimentation Control Act, P.A. 451, Part 91 & ' =0 0SS fanaiia o o)
Public Acts of 1994, as amended, must be obtained from =7 E TR e

the MCPWO, or other appropriate agenayor to any
construction.
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III.1.A 7 Permit/Approval Application Submittal: Required Documents

The MCPWO will reviggermit/approvalapplicationdo assure that th@roject meets MCPWO
standard and that theeceiving Countgissetis not adversely impactday the project. The
permit/approvalapplication must include the following information (if applicable):

1. Construction Plangequired forApplication Acceptance attakeCheck)The proprietor will submit
to the project portal (see Sectidihl.B acomplete set of the engineering construction plans, drawn
G2 + aldrtsS y2 avlff SN {KITye pmns shill beisedkd antl sigRed Byya H n €
professional engineer, drawn to standard engineering scatesinclude MCPWO standatetail
sheets The submittal shall include all required information listeskictionPart IV- Engineering Plan
SetSubmital & Approval Procedureand may also requirigems shown inAppendix P

2. Stormwater NarrativéRequired forApplication Acceptance aitake Check)A site stormwater
narrative that includes a summary of the proposed stormwater management system is required for
each site plan submittal (se@pendix KStormwater NarrativeTemplate and Deta)lsThis narrative
must also include (at a minimum)

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

0o Landuse Summary Talgés partofa  O2 Yo [/ 2dzy e Q& a{n LI SNXYAGT
complete and submit the landuse summary table providddbie Appendik-1,

0 Geotetnical Reportg these shall includsoil borings anéhfiltration testing resultsised
to establish the infiltration cagbilitiesfor the site.(see requirements provided iRart
V1.2.B.Z; Soil InfiltrationTesting,

0 Operations & maintenance summasand

z

0 OOKSNI AYTF2NXIF(GA2y ySOSaalNeE (2 akKz2¢ K2g GKS
design and lorgerm performance standards.

3. SvilBosionand Sedimentation ContrBlan (Required forApplication Acceptance aitake Check)A
soil erosiorand sedimentation contrgdlan must be provided as part of the overall plan set plan set,
the MCPWO SE®Wisionwill conduct a SESC permit revignocess that is predominatly
independent from the MCPWO Stormwalvision Before construction can begine a SESC permit
will likely be required undehe guidelines of the Macomb County SESC Ordinance and the Michigan
Soil Erosion and Sedimentation @ohAct, 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 DedicationThe applicanmust submit to MCPWO any required matendeded to
dedicatethe proper easementfor review and recordation. MCPWji@t the applicantyvill finalize
the recordation of the easment§he easement must be dedicated to the County drain drainage
district(see Sectiofil.5). If an easement does not exist or a new easement is reqoiicguer
easementsnust be secured beforeommencing workPrior to construction or work within a County
Drain, a dedicatednd recordedeasement must be in place.
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. A Sormwater Facility Operation and Mintenance(O&M) Agreementshall be submitted by the
landowner to ensure stormwater measures continue to function as designedAppendix M-
Agreement for Maintenance of Stormwater Management Prachicesxample agreementhe O&M

plan should include plan for all proposed stormwater components (collection system, water quality
treatment, infiltration, extended detention, and flood controhhis should also include tiecorded
Memorandum of Stormwater Management O&M Agreement when available.

Draft Master Deed; If applicablea draft master deed including the following laage must be
4 dzo Y A NOTERTHE CHANGING OF GRADE, PLACEMENT OF FILL OR PERMANENT STRUCTURES
thh[{X C9b/9{ZX {195{% 9¢/ d0 Lb ¢19 W5w!Lb b!agQ

GSData! & LJ NI 2F al O2Y0 [/ 2dzy @& (ESLEadroectstiaiNa6diffior 4 A (i K
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 fea@wagact MCPWO of

GIS submission details.

Other Agencies Permit, Approvals, or Statement&CPWO may requirdditional documentation
from other agenciethat may or may not have an interest in the project.

II1.1.B T Permit/Approval Application Submittal Method

The Macomb County Publi¢orks Online Project Portalnowthe perferedmethodused to
submitpermit application documen@ndrecive updates throughout thglan 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 feestay up to date on the current status of your review and approval
process.Contractor Informatiorshould be uploaded/updated in the project farsystem once a
this information is known.

Subject to normal website maintenance practices and occassional downtimesrtal is
available ia the MCPWQ@ebsite24 hours a day 365 dayyearfor your convenience.

111.1.C 7 Post PermitRequirements

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

2. SESC NatificatiorA notice of 72 hours must be given to the MCPWOESmsion and
Sedimentation Control Division prior to any construction affecting the drain.

3. Stormwater Division NotificationA notice o24 hours must be giveto MCPWGQCConstruction
Divisionprior to any constructioaffecting

4. Work inaccordance with permitwork must be completed in accordance with the plans and
specifications submitted by the proprietor apermitted by this office.

5. Work tofollow MCPWO Standard8Vork performed on the County drain or its appurtenances
mustbeLISNF 2 NYSR Ay | OO2NRIYyOS gAGK GKS a/t2hQa {i
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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 InspectionA final inspection will bperformed,and a letter of permit closure may be
issued.

8. AsBuilt Info- The applicant must submit GPS locations-(eater accuracy) of all constructed
manholes, taps and crossings additionGIS data that depicts the type, location, shape, and size
of stormwater fatures as well as other information presented in SedtidnA

9. Permit Expiration A stormwaterpermit shallexpire when work has not commenced within one
(1) yearof thedate of issuancer has significantly exceeded the originally anticipated
construction completion dateThe MCPWO may extend the permit upon the request of the
applicant in writing.

10. Permit Rescindment The MCPWO maescind orrevoke a permit if there is a violation thie
conditions of the permitif new information is foundyr if there is a misrepresentation or failure
to disclose relevant facts in the application.

11. ApplicationWithdrawal- MCPWO or the application has withdrawn application from any further
review proess. A new Application and Review Fee must be submitted to restart the Application
process. MCPWO may withdraw aapplicationafter 90-daysif no new materials are received
and/or the applicant in nonesponsive to communication.

1.2 T 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 th#ICPWO to verify whether a permit is required prior to performing any work on a
county drain or its appurtenances.

1. MCPWQContracts Work being performed underMCPWQContract

2. Tree Trimming The trimming of trees and brush in the County drain. Howav@grmit may
be required if there is any tree removal or earthwork associated with the trimming
3. Aerial Utility Lineg Utility lines that cross county drains above ground.
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[1.3 - 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 contradttmeoresponsibility of obtaining
permits, approvals or clearances as may be required from federal, state or local authorities, the

public utilities and private property ownershe types of work requiring a contract from the MCPWO
include, but & not Imited to:

1 Relocating any portion ofcuntydrain.
1 Enclosing any portion of an existing opgeanty drain.
1 Performing work within aountydrain easement.

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

1. A petition, along with the appropriate filing féeom the proprietor to make improvements to
acountydrain.

2. A County drain boardiill determineif a drain improvements necessary with thg/pe of
improvement beingelected by MCPWO.

3. Engineering construction plamsustbe approvel byMCPWO

4. Company Representative signing contrddie company name, address and phone number of
GKS LINPLINASG2NDa asSt SO SR reprasgriiahde forisadddmpanr G K S
who will sign the contract. The MCPWO must approve the selected contractor as qualified and

in good standing.

5. The bid pricesrom the selected contractor for all drain construction items. Bid prices shall be
from the items ad 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 required by the contract.

7. ASoil Bosion andSedimentationControl plandeveloped 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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1.4 - Plot Plan Requirements

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

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

2. Include a drain crossection and profiledrawn to scalelf an open County draifield verify
the drain elevations.

3. Add the followingnotes bh¢9Y ¢1 9 /1! bD
t9wa! b9b¢ {¢w] /¢ wo9{ OLDPIOD
91 {9a9b¢ L{ twhilL.LCO95®E¢

4. Show anyvater bodies and wedhds includingatural and artificial watercourses, regulated
wetlands, and wetland boundaries, floodplains, lakes and lagoons.

LbD hC Dw! 593 t[!/9
thh[{ZX C9b/9{3Z {19

1.5 - Easement Requirements

1. Retention/detention basins or other stormwater management facilgisements:
Retention/detention bagss or other stormwater management facilities easemaeirilishave
sufficient easements for maintenance purposes. Easements will be sized and located to
accommodate access and operation of equipment, deposition of spoils, andctikéies
ARSYGAFASR Ay (KS RS@OSt2LIYSyiQa ad2NNgl SN ae
2. Easement widths will be determined by the Public Works Commissiotidre situated in
such a way as to allow for maintenance access. In general, easement widths will conform t
the information provided imablellk-1.

Tablelll -1 - Country Drain Easement Width Requirements by Type
Drain Type Easement Requirements

a) Open County The easement width will vary by the width of the bankfull channeBiedfway
Drains width, theterraceslope anglgand the Maintenance Accedédth (see

for definitiong. (Round up to the nearestft multiple)

b) EnclosedCounty | The easement required by the MCPWO will vary based on pipdepie,and
Drains soil types. The following equation should be used as a guideline for estin

the easement required by the MCPWO

(Round up to the nearest 5rftultiple)

1 Enclosed Drain Easentéflidth =Pipe diameter + #Depth to pipe bottom+ 2 feet
1 MCPWO reserves the right to require additional easement widbloth open and enclosed county drains
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I11.5.A - Easementgo be Platted
1. If a County drain easement is to be plattdte easement on final plat shall read as follows:
GW. - Q FSSG 6ARS SrHaSySyld G2 GKS Ws5w!Lb b!a

2. The location and purpose of drainage easements should be clearly described in subdivision deed
restrictions or condominium mees deeds. Language will be included within the subdivision deed
restrictions orcondominium master deed that clearly notifies property owners of the presence of
stormwater management facilities and accompanying easements, as well as restrictionsron use o
modification of these areasA copy of the draft Master Deeohd easement restrictionmust be
submitted duringhe projectpermit/reviewprocess.

IT1.5.B - 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 dedtoatesl County drain

drainage district. The following requirements must be submitted to dedicate a County drain
easement:

1. Metes& boundsand Legal Descriptiodescriptiors of both the property and the
proposed easement, along with a sketch on 81%irch paper.

2. Authorized Person®eeds, & Consent Resolutiohke name(s) of the person(s)
authorized to sign the easement documeAtproperty deed will be required for proof of
ownership A Consent Resolution is needed if the applicaganization is an LLC or Inc.

3. Payment of the recording fe€lhe fee shall be made payable to the Macomb County
Register of Deeds and submitted when the executed easemssturned to the
MCPWO.MCPWO wikubmit easement documentatigmepared by the applicant in
order torecord the easemdn

I11.5.C - 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 encroachndistavered in a County drain

that was not approved by the MCPWO, it must be removed at the expense of the owner.

Licenseto-Use (LTU)f a utilityor other permanent featurés to be located within the righdf-

wayof any County drain or drainage eass) it shall be approved by the MCPWO. If approved,

a Licensdo-Use (LTU) Agreement must be executed by MCPWO prior to construction. Approved
utilities & featureswill be located such that it will not increase the expense of maintaining the
drainage faility.
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111.5.D 7 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 propertyowner must submit a letterequesting the relinquishment and the
associated deposit to cover administrative and legal publication costs.

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

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

In order to process a Drain EasamnRelingushment/Abandonment/Amendmerfdding Lands
please Submit the Following Itetasthe MCPWO Property Specialist

1 Ownership Informatiorni_egal Owner of Property, Including Name and Addiesapy
of the property @ed isrequired forownershipverification.

1 If LLC or Corporatio:onsent Resolution or Similar to Verify Signers Authority IE:
Manager, President, ETC.

1 Exhibit of the Sitevith Legal Description
1 Exhibit of Existing Easememith Legal Description

1 Exhibit of the Proposeimended/Abandoned /Relinquished Easement with the Legal
Description

1 Metes and Boundsre Requiredn Sketch and Legal Description
1 Liber and Pageformation shdlbe included on th&xhibit, if available

A M A

T 9y 3AAYSSNRA Yy SONIOIAAFYASH: NIBéppehdS()\hImngvmq@lmenngo ass
hydraullc & hydrologlc information must be provide@ NJ NE@ASg (2 alt?
5SGSNXYAYIGAZ2YQ

1 Letter of Determinatiom The letter of determination must inae relevant hydraulic &
hydrologic information needed to prove that a proposed project will not result in a
detrimentto the drains or surrounding properties batpstream or downstream of the
project.

h A
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PART IV - ENGINEERING PLAN SET SUBMITTAL &
APPROVAL PROCEDURES

All site developments or projecssibjectto MCPWO standardequire engineeringonstructionplan
review and permitng 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 siteThlafollowing section
outlines the requirements that shall be met when submitting plans for unplatted developments. The
review of the engineering construction plangay not beas extensive as plat revielst involves similar
requirements. Upon the requetsof a municipality, th&CPWQnayreview and offer comments on a site
developmenbr construction project

V.17 Plan Set Requirements Overall

The MCPWO will review tebmitted plan seto assure that adequate stormwater drainage will
be provided andhat the proposed stormwater management system adequately provides for
water guantity and quality management to ensure protection of property owners, lands, and
watercourses both within the proposed development and downstreapproval of construction
plarns by the MCPWO is valid fore (1) calendar yearlf 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 grarjeareextensions of the approval, and
may require updated or additiohmformation, if needed. Should modifications be made to the
plans, a new set of plans must be submitted for review and appracdver letter shall be
included with the plans which states the changes made to the plans.

/'t 2 h LJSNJ
I1KS LX Iy

I K SLJF L3It & S
LILINE O f

If applicable, Bconstruction plansetsshallinclude theitems provided in sectiolv.2¢ & Plan Set
Requirements Drainagenformatioré | & & $oflofvingiteins G K S

a) Signed and Sealed heplan setshall 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
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engireer registered in the State of Michigan and will be in accordance withPinesedures
and Design Standards for Stormwater Management.

c) Panscalec PlansshallbBNY ¢y G2 | a0FtS y2 avlfftSNI GKIy

d) Dimensioning The proposed project layout with all dimensions, including the proposed
drainage system for the project. Show all utility crossingsaps

e) Topography Topographic maps, at twioot contour intervals or less on NAVD 88 datum,
showing exdting and proposed grades, as well assitéf topography over at least 100 feet
of the adjoining propertyPlans must list thdate the site topographic survey was
performed. Where existing conditions, at the time of plan submittal, differ from camlitio
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 ofkite drainage areas contributing flow to the development.

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

h) Easements, Drains, & Dragre StructuresPlans, profiles, names, easements, and details of
all open drains, drainage swales, and drainage structures.

i) Drainage AreasA drainage area map, overlaid onto a copy of the site grading plan, which
clearly shows the areasbutary to each inlet and/or storage basin. Anysitié drainage
area boundaries tributary to a specific inlet and/or storage basin must be clearly mapped.
Show dsign data and criteria used for designing detention/retention basins and sizing all
drainage structures and channels including weighted runoff coefficient calcu(atemsee
Sectionv2).

j) Storm System OverviewA single sheet showgrall proposed storm drainage facilities with
drainage easements shall be submitted. This sheet shall be overlaid on the overall road and
dziAfAGe LXFY YR RNI gy (asodee SecidndS y2 avYlrfft SN

k) Storm sewer calculationsStorm sewer calculations indicatitige number of acres,
calculated to the nearest tenth of an acre, contributing to each specific uliet/othe
calculated hydraulic gradient elevation, maximum flow in cubic feet per second (cfs), and
the flow velocities for enclosed systen&how dsign data and criteria used for designing
detention/retention basins and sizing all drainage structunelschannels including
weighted runoff coefficient calculatiorRefer toPart V for calculation requirementglso
see Sectioiv.2.

[) Storm sewer informationPlan views, profiles and details of all roads and ssemvers.
The storm sewer planill include type, size, and class of pipe, length of run, percent of
slope, invert elevations, rim elevatiofa;ations of utility crossingspver depth, backfill
type, depth and compaction, and profile of the hydraulic gradient, as specified in these
Procedures and Design Standards for Stormwater Managéatemsee Sectidn'.2).

m) Retention/detention facilitiesPlans and details of proposdetention/retention facilities.
Soil boringsrerequired at the sites of these faciliti€thow deign data and criteria used
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for designingletention/retention basins and sizing all drainage structures and channels
including weighted runoff coefficient calculatiqatso see Sectidw.2.

n) SESC measureBlans 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 @f&SCer

0) Qonstruction specifications Construction specificatiorier the ormwater management
facilities shall be shown. Showsiin data and criteria used for designing
detention/retention basins and sizing all drainage structures and channelsngcludi
weighted runoff coefficient calculations.

p) Drain fields / Septic Systenisocations of alepticdrain fields as approved by the Macomb
County Health Department and of all reserve ar&eptic/dain fields and reserve areas
shall not be located withiCounty drain drainage easements.

q) Road crossingghage-! LILINE SR WhdzNE (G2 tNRGSOGQ YR WwWwS|
required for the development at road crossings for open county drageg\ppendix Oor
sign information)

r) Reference Sections he submittamayrequirepieces ofnformation listedthroughout this
manual

IV.2 - Plan Set Requirements Drainage Information

Development projects are required to provide access
and capacity for any existing drainage tributary to t
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 degradatio
in water quality or habitat. Proposed drainage for t
development will conform to any established count
drainage districts.

The proposed drainage plan will, in every way feasible, respect and conform téutta drainage
patterns within the site and the watershed in which it is located or conform to drainage patterns
approved by the MCPWO.
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Allplan setswill include the following required stormwater management information:

1.

Calculations ShowAll calculations used tesign components of stormwater management
systems.

. Show Overall System The overall stormwater management system for the proposed

development, indicating how stormwater management will be provided and where the
drainage will atlet.

. Stormwater Facilities & EasementShe location of any esite and/or offsite stormwater

management facilities and appropriate easemétyical In Qinimum) that will be dedicated
to the entity responsible for future maintenance. Easementrmdtion will be consistent with
Sectionll.5 Provided liber and page number for easement if known.

. DownstreamReceiving Outlet Featu® Capacity A description of the offite outlet and

evidence of its adagcy. Estimation of the water surface elevatigithin receiving
waterway/storm sewer systemfor various degn events should be considered.
Additional/adequate offite easement may be required.

. Site Drainage Boundaried map, at the USGS scale, showing the dram@agdoundaiesof

the proposed development and its relationship with existing drainage patterns.

. Natural Watercourse or Draidrainage Areg Showand labelny natural watercourse

and/or county draingincludingnatural and artificial watercourses, regulated wetlands, and
wetland boundaries, floodplains, lakes and lagpgassing througlbr alongsidehe
proposed development along withea of upstream watershed armdrrent zoning.

. Natural Watercourse or Draiydrology CalculationsForany naturalvatercourses and/or

county drains passing through alongsideghe proposed developmemrovidecalculations
of runoff from upstream aresafor storm events including but not limitedttee 100year(24-
hour) and 10-year(24-hour) design stormsCalculations shall considature developed
conditions according to the current land use plan for the area.

. Natural Watercourse dCountyDrain @osssectiors and Profiles Provide crossectiors and

profiles drawn to scaleof the existing drain with existing and proposed elevati@ngin
elevatims should befield verifed.

Special Conditions and Floodplairi§ 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 Stormwer 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 notéo the plan seind Master DeeddNOTE: THE CHANGING OF GRADE,

PLACEMENT OF FILL OR PERMANENT STRUCTURES (I.E. POOLS, FENCES, SHEDS, ETC.) |
PRAINNAME 5w! Lb! D9 9! {9a9b¢ L{ twhlL.LC95dE
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PART V - DESIGN CRITERIAAND ENGINEERING
STANDARDS FOR COUNTY DRAINS
The following section outlines the design criteria thatl&le usedon projects that require MCPWO review

and/or permit The requirementseflect theMCPW®@ & Yy SSR (2 LINRdn®ddncedidizo f A O K
welfare per the Michigan DraCode, as well as meet its NPDES Phase 2 permit requirements.

V.1 - Determination of Culvert or Pipe Size

All culvert& pipedesign calculations must be submitted to
the MCPWO for reviewCalculations must be signed and
sealed by a Professional Engineer and must include:

1. Delineation on a topographic mapf the area
contributing to the culveror pipe

2. Hydrologic calculation® determine the amount of
flow from surface runoff

3. Hydraulic calculationssed to determine the size of
the culvertor pipe

4. Calculations for height of cover, gauge size, and expected addesigner should consider
if pipe/structure buoyancy calculatie are necessary.

5. Backwater calculations When an existing culvexr pipe is proposed to be modified,
backwater calculations and/ or downstream calculatishall be considered Backwater
calculations and/ or downstream calculatianast be submittedupon MCPWO requestee
TableV-8 for guidance.

atKAad 2FFAOS ghti aheRSCRNRSSMéthoU, DrAcEher prior
approved method, to determine the flow contributing to the cuh@rpipe Culverts
or pipesshall be sized to passdasign flow event specified by MCPWO (typically the
10-yearor 100yearstorm evenj or the governing design storm of the watercourse,
which may be higher.

b. Theflow velocity within the culverbr pipewhen flowing fulkhall be neither siltative
nor erosiveTherefore, flow velocity shall not exceed 5vpen outletting toan open
drain,and shall not exceed 10 fps within an enclosed pipeddition, flow velocities
must be greater then 2.5 fps.

c. Forculverts, the€1 2 ! Q& | |y / dzt @S NIb checK thd ciiliek desighA £ £ 0
(See references iwpendix B Other methods may be acceptable if fmgproved with
MCPWO before permit application submittal.
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V.1.A - Hydrology Calculation Methods

The Rational Method is more ideal for smaller drainage agisagmes a uniform rainfall

intensity, and iddeallyusedfor areas less than 100 acres. Although MCPWO staff may approve
the use of the Rational Method for drainage areas larger than 100 &crescase can the

Rational Method be used to calculate peak flows for a drainage area larger than 200 acres
Additional preapproved hydrology calculation methods inclga®e: modifications may be
necessary to override the default regional rainfapttis to match current local rainfall statistics)

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

WInTR55,

WInTR20,

HEGHMS

EPASWMM

NO LONGER ACCEPTEDmputing Flood Discharges for Small Ungaged Watersheds
YIydz f Yy R by 8NSIIRRG, REBAIlNo longer be accepted since the
spreadsheet does not accept NOAA Atlas 14 rainfall data.

=2 4 -4 -8 -8 -9

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

Proprietary hydrology/hydraulics softwgreograms must be prapproved with MCPWO before
each project submittalTheseprograns may includdnfo-SWMM, XPSWMM, PCSWMM
HydroCAD& others. MCPW@loes not necessarily have a license for these programs and
thereforereviewing inputs, reviewing outputs, and lelegm record keeping becomes an issue.

V.1.B - Rational Method Calculations

The MCPW@ A f f dzAS G KS & wl (NR@IétHod, ar StileKpRidR approvédk S { / {
method, to determine the flow contributing to the culvertpipe Culvertor pipesshall be

sized to pass design flow event specified by MCPWO ¢gity thelO-yearor 100yearstorm

even or the governing design storm of the watercourse, which may be higke& dawl G A 2 y I §
aSiK2Ré¢ ma RSFTAYSR

TableV-17 (Qpear) Rational Method

(oW Peak runoff ¢fs)
# Sl Area weightedunoff coefficientduring a 16year rainfall evenfseeTableV-3)

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

A= Drainage area (acre@pcludingall tributaryon-site area, ofite area, developed
areas, and undeveloped areas)

m———
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V.1.B.1 - Runoff Coefficients

The runoff coefficient is based upon thetential for runoffof the contributing acreage. The
runoff coefficient and supporting calculations must be included with the plan submittal. The
runoff mefficient is alculated usinJableV-2 and TableV-3:

TableV-2 - (C) Area Weighted Runoff Coeifficent

Area weighted runoff coefficienluring a 16year rainfall event

Runoff coefficient for each sutirea(seeTableV-3)
Total number of sukareas
Drainage area for each swvea(acres)

Note: When filling out the land use summary talffelie Appendik-1). The site
will need to be grouped into impervious areas and pervious areas.

TableV-31 Minimum Acceptablel0-Year EventRunoff Coefficients for use in Rational Method

Surface Type Runoff Coefficient
(10-year event)
Water areas Dry/Wet Detention/Retention Basin 1.00
Watersurfaces 1.00
Roofs 0.95
Impervious Surfaces| Asphalt or concrete pavements 0.95
Gravel, brick, or macadam surfaces 0.85
. Hydrologic Soil Group (HSG)
PerviousSurface Type A B C D
Lawns& open spacggood condition) 0.1 0.2 | 0.35 0.45
Pervious Surfaces | Forested (good condition) 01 | 0.5 | 0.30 040
Meadow/NaeMow-Zone (good condition) 0.1 | 0.5 | 0.30 040
Bioretention Provide Supporting Info
Porous Pavement / Green Roof Provide Supporting Info

I Source: Runoffoefficients areselected tareproduce a similamunoff volume & predictedby the NRCS CN Methéat a 10-year,24-hour, rainfall
eventand assumingntecedentMoisture Condition llwith initial abstract (la) =0.28 b a F2 NJ & h LISy2 y{ RA iOAS2y>é DR2M
and a CN of®for Brick and Pavemensurfaces

9 Soils with dual HSG classifications (i.e. A/D, B/D, C/D) shall be considered as 50% drained conditions and 50% uiiibairiétkatesigner
may elect to assume a largemrpentage of D soils.

I Gfactors often vary between different municipalities and review agencies. The designer should select the largestfagtdrecdi@ongst all
potential review agencies.

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

I Gravekurfacearestill considered imperviodsr theland use summary tabl@gble Appendik-1), however, due to their potential to infiltrate
some water, gravel surfacaee not allowed irstormwater hotspots.

Allfill materiaplaced on site will be considered HSG D unless certified otherwise by a soils engineer.
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V.1.C - Time of Concentration

Unless additional calcdlans are provided,rainitial time of concentration of 20 minutes may be
usedfor developmentghat contain X¢640 imperviouarea(e.g.singlefamily residential
subdivision or a minimum of 1Bninutes fordevelopmentghat contain> %40 imperviouarea
(e.g.medium density residential, commergiistitutions,and industrial sit§s

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 rdsegerthan the full sié 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 dé$iesd.
methodology and computationssed to determine time of concentian must be submitted for
review. The time of concentration for unimproved,-geelopment lands will be checked using
the following formulasr from TR55:

TableV-41 (T¢) Time of Concentration formula founimproved, predeveloped lands

Time of concentratiorfminutes)

Distance from most distant point in the watershed (ft)
Velocity (ft/sec)seeTableV-5)
CGonverts seconds to minutes

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

The velocity of the flood flow is determined from an empifmahula depending on the channel
type as shown iTableV-5:

TableV-51 (V) Velocity Equations fowvarious flood flow types
Small tributary  RYAERFREPE]

Waterway VENWAE:]

Sheet Flow V =0.48 xS
S= slope %9

When more than one type of flow exists, the individual flows should be summed up to find the
total time ofconcentration. The maximum allowable length for sheet flow is 300 Aest.

change or breaks in slope should be considered a new segmewlandy for that segment
computed.

Macomb County Publorks Office
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V.1.D - Rainfall Intensity Calculation

The average rainfall intensity (1) shalde¢ermined from the following equationsor drainage
areas with a Tc > 60 minutes, consult the NOAA Atlas 14 Point Precipitation Frequency Estimates
for the location of the project (link below asdeTable Appendik-1):

TableV-6 - (I) Design rainfall intensity

Design rainfall intensiinches/hour)
Design storm return period (years)
Time of concentratiorfiminutes)
NOAA Atlas 14 HyperlinRF Map: Contiguous US (noaa.gov)

V.2 - Design Criteria for Enclosed Drains

An enclosed storm drain system must be designed to accommodageothewvater runoff from a 1.0

year, 24hr stormfrom the entire contributing watershedf located within a regulated 166

floodplain, then the enclosed storm drain system must be designed to accommodate the stormwater

runoff from a 106yr, 24hr storm from the entire contributing watershed. K S dal Yy Ay 3¢ F2 NJ
shown inTableV-7 will be used to check the pipe size:

TableV-7 - Manning Pipe Flow Capacity Formula

(o1l How capacity(ft®/s)

n= Manning coefficient of roughness

NIl (rosssectional area dfow throughpipe (ff)
I Hydraulic radius of pipeyPw (ft)

SWERN \Wetted perimeter of pipéft)

SEMN HydraulicGradeSlope (ft/ft)

Calculationshould consider potentidiackwaterconditions and adjust
starting hydraulic grade elevatiaacordinglyseeguidelines irTableV-8)



https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html
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The following applies to the design of an enclaiihage feature including storsewer and culverts

1. Provideall calculationsn a format similar tthe Storm Drain Design CharAppendix O When using
a stormwater software program (e.g., HRBS, SWMM, FBJ the computer files must also be
submitted.

2. StartingHydraulicGrade / Downstream Hydraulic Gradehe downstream hydraulic grade for a
closed conduit should follow the guidelines presentethhiev-8.

3. Calculateand show in profilethe hydraulic grade lingeither 10year or 106year) for the entire
system. The hydraulic gradient for the design event shouli@$igned to be within the pipe, but in
adverse conditions should m® higher tharone (1) foot below the rim elevation of any drainage
structure(see TableV-8) unlesspre-approved by MCPWO

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

5. Minimum pipe sizeThe minimum pipe size fatorm drains accepting surface rundfg-inches in
diameter(concrete) Rear yard pipeare allowed a minimum size®® Sc h , but mest ke used
in conjunction with a drainage swale that directs runoff to a minimuandi2diameter pipe
(concrete)

6. Premium pipe jointsnust be used to prevent infiltration.

7. Max/Min Flow VelocitiesStorm 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 outfalh enclosed or open
drainage networlshould bdess tharb.0 ft/sec to prevent scouring at the outl#fthigher velocities
at a pipe outfall cannot be avoided, additional scour protection measures will be required.

¢ KS al yyA yfaredncréieyifes i 0.d18z8d 0.024 for corrugated metal pipe.

. Energydissipatersshall be installed at all outlets according to the Macomb County Public Works
/ 2YYAaaAr2y SNDa &ad2NY RNEnerdy digstitsishall eRdesRred inA £ &
accordance with FHWA standards (HEC14 or HY8Energy) and shall be submitted t&\tbe MCP

10. Riprapmay consist of fragmented limestone or other suitable rock underlain with geotextile fabric
Broken concrete is not allowedRiprap sizing shall be based on acceptable calculations methods
based on estimated flow velocities or shear stress.

ca—auE - Macomb County Publorks Office
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TableV-8 - Starting Hydraulic Grade Line Scenario Guideline

Scenario
Number

Contributing
Drainage Feature

Receiving Drainage
Feature

Hydraulic Grade Line Guideline

Enclosed Conduit when
the conduit is more than

Top of crown of pipe of the receiving conduit

1. Enclosed Conduit 1,000 feet from a
downstream waterway
5 S a A DsQdidana
Top of crown of pip of the receiving conduit
Enclosed Conduit within | OR _ _ _ _
2. Enclosed Conduit 1,000 feet from a FEMA estimated or designer calculated design event eleatiorarby
downstream waterway gatemourse
R
Calculated water elevation corresponding with the receiving systeanby
watercours@ event specified iTableV-9
The designer should consider if the downstream hydraulic grade line col
Outlet Control Any receiving drainage | reducethe head pressure acting on the outlet control structure. Backwat
3. . . .
Structure feature effects may reduce the release rate through orifices potentiadlycing
Q100allowable andausing water elevations to rise higher than intended.
MCPWO recommends the greater of
DetentionBasin/ Local Municipal Engineering Rule
| : Retention Basin/ OR
4. Enclosed Conduit Underground Storade For Open Basirand undergroundhasins Anelevation corresponding t8/4
Forebay of the depthof the effectivel00-yeardetention volumestoragearea.
OR
The ¥pElevation
5. Enclosed Conduit Bioretention/Bioswale Top of ponded water elevation within the Bioretention/Bioswale
5 S a A DiESadpGt:
Enclosed Conduit o FEMA estimated or designer calculated design event elevation within the
6 OR Open Drain/Ditch/ receiving drainage feature
) Waterway/swale OR
Culvert Calculated water elevation corresponding with the receiving system eve
specified inTableV-9
Long reach of the same | FEMA estimated or designer calculated design eslemtition. Designer
s Open Drain/Ditch/ should investigate the receiving waterway downstream of the design to
Open Drain/Ditch/ . : . -
7. Waterway/swale without | account for any constructions (e.g. culverts, bridges, changes in channe
Waterway/swale . . . ;
anearbyconfluence to capacity) that may control the starting hydraulic grade for the design.
another drainage feature
Nearby onfluence with 5 S & A DisSatldpci:
another Open FEMA estimated or designer calculated design event elevation within the
OpenDrain/Ditch/ Drain/Ditch/ receiving drainage feature
8. Waterway/ swale Waterway/swale/ OR
Impoundment Cdculated water elevation corresponding with the receiving system even
OR specified inrableV-9

Enclosed Conduit

1  The starting hydraulic grade line guidelines provided here should be considered relative to the circumstances of eactydtamaddther scenarios
factorsexist beyond those preserttdnere. Contact the MCPWO if you have questions regarding choosing an appropriate starting hydraulic grad

 MCPWO reserves the right to require the use of a particular starting hydraulic grade line on any project

PartVv-7
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TableV-9 - Frequencies for Coincidental Occurrence

Area Ratio Frequencies for Coincidental Occurrence
. 10-Year Storm 50-Year Storm 100-Year Storm

Recening Design Event Design Event Design Event

Cont-:iguting Receiving Contributing| Receiving| Contributing| Receiving Contributing
System System System System System System

10,000 to 1 1-yr 10-yr 2-yr 50-yr 10-yr 100-yr
1,000to 1 2-yr 10-yr S-yr 50-yr 10-yr 100-yr
100to 1 5-yr 10-yr 10yr 50-yr 25yr 100-yr
10to 1 10-yr 10-yr 25yr 50-yr 50-yr 100-yr
lto1l 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 sti&aimort duration storm
which causes peak discharges on a smallralagéel may not be critical for a larger watershed. Also, it n
safely be assumed that if the same storm causes peak discharges on both watershed, the peaks w
of phase. To aid in the evaluation of joint probabilities, refer to the informatiomdaain 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 Tabrg 7

V.3 - Design Criteria for Open Drains

Thefollowing considerations must be madering the design of an open County drain:

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

2. When a Countgssefs the proposedoutlef 2 NJ | AA(0SQa adG2NXY RNIAYIl 3
regarding stormwater detention (Sectiwr8and others) shall apply.

3. Permanent structures and detention basinay not be constructed within the permanent
County drain easement. Unless approvedigPWO.

4. Limiteddownstream hydraulic conditiomsay affectreceiving flow capacityf 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 itapaay be
required.

5. The allowable outflow from the proposed sitdl be limited to the preata share of the
OF LI OAGe 27F (K S-ratR dguitabfedshare ofKhS oudlek dagicity shduldl.Be
calculated and shown on the construction plans. In cases where the drain outlet has already
reached capacity, the bbden is on the proprietor to design and construct, at his expense,
any necessary improvements to the capacity of the Drain or downstream outlet.

Macomb County Publorks Office
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V.3.A - Standard Open County Drain Design

The standard crossection for an open County drain imalti-stage desigrFigureV-1). The
crosssection shall have multiple stages consisting of an active bankfull channel within a larger
shelf width The construction of a loflow channel may also be requirdtablel-2 describes the
primary features of the standard drain cresstion.

TableV-101 Primary Multi-Stage Channel Features

Low Flow Channel

wThe 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

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

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

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

wThe shelfway elevation should be designed to correspond with bankfull flow estimates or based on
bankfull indicators observed esite.

Shelfway

wThe 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
(W), or will match the existing shelfway width of the surrounding existing channel.



Procedures and Design Standards - Revision: March 1%, 2024
Part V- Design Criteria and Engineering Standards for County Drains

) Typical Minimum Easement Width (5) .
h (Round Up to a multiple of 5ft) "
Maintenance . . Maintenance
10’ Top of Overall Design Event Capacity @ \
Access Route Consider Minimum Manning's Roughness @ Access Route ole 10° >
- W/J’%”
Tonof &
Bank % Shelfway Width Min. = (3 x W)
¥ < >
%, 1V
® Left Shelf Width X Right Shelf Width
~ 075W,,t0225W,, | Bankfull Width (W) 0.75W, 102.25 Wy 3H Max Slope
- Lagl — L
Terrace e Bankfull Channel )
T C,E ‘% Max Slope - 2H:1V
oe x|0 Preferred Slope - 3H:1V or flatter
=
= : Toe of Bank
Thalweg (Lowest Channel Point) Low Flow Channel @)
Zone 5 Zone 4 Zone 3 ~ Zone 1&2 ‘ Zone 3 Zone 4 Zone 5
Planting Zones (1)
Notes: References:
1  Crosssection is shown Looking Downstream. Crasstions shall be represented looking VIII.2- Native Pntings
downstream unless special circumstances apply. .
§  If the permit applicant owns only one side of the drain, one maintenance access route must be V.3.A.I- Bankfull Discharge
provided. The route must be providedgardlesof whetheran existing maintenance access route V.3.B¢Standard Draia I Y YAy 3Qa w2dzAKY

exists Onh? °the.r side of the dram.' : . . V.3- Design Criteria for Open Drains
1 If the permitapplicant owns both sides of the drain, maintenance access routes are required on .
side of the drain. [11.5- Easement Requirements

1 The range of shelf widthare provided to allovior steam sinuosity Generally streams should be V.3.A.2-Standard Drain Crosgction
centered in their shelfwawhile allowing foran irtentional stream sinuosity

Figure V-1 - Standard MultiStage Channel Riffle CrosSection
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V.3.A.1 - Bankfull Discharge

ThebankfulldischargeQus, (@ka channelforming dischargeis 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 determing: Q

Recurrence Interval:
The actual recurrence interval that

corresponds to the channérming discharge KS NB OdzNNB Y O¢
in astream based on statistical analysis . -
Studies have showgetermined that the 'yl Fdztt RAaOL

bankfulldischarge (determined in the field at A A » :
USGS gauging stations) corresponded to the S LJ? )/ R A )f 3 2 )/ l
1.2-year to 1.8year (average 1.5ea) 2YRAUAZ2YAT K:
recurrence interval on a flood frequencyroel S = s & LA

developed from longerm data at a gauge e LA OF t f e I oNIc

sz, A e

station. The recurrence interval of bankfull Sy uo®
discharge can vary depending on the local
conditions; however, it is less than theear
flood.

Determining bankfullvithin a stream

Appropriate analog approachételd verified measurements of bankfull dimensions from

aGroftS WNBFTSNBYOSQ NBIFOKSav akKz2dzZ R 0SS dzaSR T
be checked with empirical equations, hydraulic geometry relationsbipsn width interval

hydrology estimateand/or permissible velocity and shear stress methods. WSS

National Engineering Handbook, N&34 (referenced idppendix Bdiscusseshe principles

of channel design and provides guidance on various design methods. The threshold design

method should only be used for very laterally confined or beldinerponds or other

sedimentfree 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 Crosssection

FigureV-1 depicts the standard drain cressction intended to be used over riffle stream

facets. Crossections over other stream facets such as runs, pools, and glides should follow a
similar format while adjusting within the bankfull charemglordingto natural channel design

as appropriate.

Macomb County Public Works Office
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The following lishppliesto the design of open County drains:

1. Hydrologyfor the overall channel capacity may be determined from USGS gauge station data, EGLE
Discharge Request, -bR, the Rational Method or with appropriate models such asHH&E or
EPA SWMM (Other methods may be used with prior approval from MCPWO). ity fivathe
RN} Ay Ydzad ©6S RSUGSNNAYSR dza Ay J-approvgdymbdeld suéh S lj dzl i
as HEQRAS or EPA SWMR~ppendix ) Verify he appropriate design event with MCPWO staff
prior to commencing design.

2. Size the overall draiiw convey the design discharge specified by MCPWO (typicalsald 24
hour storm event or 10§ear / 24hour storm event) with a minimum 0.5 ft of freeboakdiCPWO
staff reserve the right to require a 1§@ar design storm; this may include larger drainage areas,
areas adjacent to critical facilities, and/or other scenarios.

3. alyyAy3aQa y NP dBAKWCESWE dradziSsedidn Qkh® yhé bankfuchannel
and shelfway will be the minimum value specified in seMi8rB

4. Vegetation and channel roughnesEhe 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-fidlyetated conditionThe minimum
al yYyAy3Qa oeeielzBuked ® designdhe overall drain capacity, including the bankfull
channel and shelfway, is specified in sectidhB(also sedrigureV-1 & Section V.3.B.

5. The bankfull channehall be designed to provide lotegym verical 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 chec&sa 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). [f critical shear stress is too
low, then the slope should tBljustedand/or the W:Dratio may beadjusted(seeFigureV-1).

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

7. Bankfull near crossingsThe bankfulchannelwidth may widen to accommodate a reasonable
transition into or out of a culvert/bridge/structure as determined by MCPYAMdlitional capacity
may be required at the bankfull elevation to provide floodplain drainage at bridges or culverts.

8. Sediment Transpbr Adequate sediment transport capacitiefined 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 EELOWSED/POWERSEDRanous other
sediment transport equations.

9. Provide or maintain floodplain forgprovide a minimum shelf way of four times the width of the
bankfull channelseeFigureV-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 shalldprovided. This may require steeper side slopes along one or both sides
of the flood conveyance channel with appropriate fencing.

Macomb County Public Works Office
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V.3.Bi StandardDrainManni ngo6s Roughness Coef fi

Flow capcity of a Drain is partially dependant on the releative roughnessigiance to flow
created by the surface lining the cresesction. MCPWO will use ManiéBoughness Coeffient
(n) to represent the relative roughness of drain vegetation andwalksr full leafout vegetation
conditions

MCPWO requiresminimumMl Y YAy 3 Q& NE dzdKoyoS Besppled thapropodetl S v {
bankfulichannel, shelfway, and terrace slopes whetermiringthe overall drain cageity. As

seen inTableV-11, avalue of 0.05 neresents a dredged channel with a clean bottom and uncut
weedsbrushalong the sidedigher roughness coeffientsalbe used ifa higher valubetter
representsexistingand/or proposedconditions. The existing channel may be represented with a
MEYYAY3IQa NRBdAZAKY Saa if erdedioFepreskrt tylia sitd cBriliionsi Ky ndnp

V.3.C - Open Drain Construction

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

1. Minimize vegetation disturbanc&€he methods of construction should minimize the area and
duration of land and vegetation disturbance, where possible. All distie@ed change
areas within the County easement shall be promptly stabilized.

2. The riffle/pool topography of the bankfull channel lsébuld be retained or enhanced and
not graded flat and uniformFigureV-1is a conceptual drawing of the standard (riffle) cross
section. A trapezoidal cressection may be assumed for design purposes, but constructed
crosssections should be more parabedicaped

3. Crosssections within pool facetshould have dimensions sianitto FigureV-1 but with
asymmetrical cross sections.

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

5. Landscapinghall follow the appropriate requirementsrdrt VILI

Macomb County Public Works Office
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6. Back slope dhe bankfulichannekhall not be steeper thaBil (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 sbuld be minimizedBank armoring should generally be used only to protect
infrastructure or where required due to a narrow shelf width which may occur due to
existing infrastructureRigureV-2). If eroded or disturbed during construction, banks

should be stabilized with vegetative approaches combined with rolled erosion control
products as a first consideration. 2¢pendix for guidelines on rolled erosion control
products (Washington, 200@8nhdreferenced imppendix Bor more detailed streambank
protection giidelines.

7. Riprapg When riprap is used, ghall be sized to resist the velocity, shear foia® forces,
scour potentialpotential for debris impacgndwave impact forces that are present at the
installation location. Riprap shall be angular limestone. Rip rap must be instmtpéher
geotextilefilter fabricor a stone bedding filter layer.

Figure V-2 - Concept of Deformable (Vegetated) Bank Treatment

LIE I G G T i G G S T i

s Deformable (vegetated) streambank
AR, Mon-deformable (armared) streambank

rerrrers  pperterrace slope
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TableV-11- Manning's n for Channels é&dapted fromChow, 1959

Natural streamsminor streams (top width at floodstage < 100 ft)

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
S:étsigrr]r;e as above, lower stages, more ineffestbpes and 0.040 0.048 0.055
f. same as "d" with morstones 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 r?tlaavy st)z/ind of timber aelg 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,faw down trees, little
undergr)(/)wth, flood stage below branches 0.080 0.100 0.120
5. same as 4. with flood stage reachimgnches 0.100 0.120 0.160
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, higitage 0.080 0.100 0.140

PartV-15
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PART VI - MANAGING STORMWATER RUNOFF

VI.1 - Stormwater Management Approach

Thoughtful site planning reduces the negative impacts associated with deealo@ommunities,
regulatory agencies, and designers must evaluate the impact of each individual development project
over the longterm and on a subwatershed scale. Stormwater Best Management Practices (BMPs)
should be used that function together as a sgsto insure that the volume, rate, timing, and

pollutant load of runoff remains similar to that which occurred under naturati@velopment

conditions. This can be achieved through a coordinated network of structural and nonstructural
methods designetb provide both source and site control.

VI.1.A - Runoff Source Controls

Source controls reduce the volume of runoff generatedgita and eliminate initial opportunities
for pollutants to enter the drainage system. They are the best optiaofirolling stormwater
and include the following key actions:

a. Preserve existing natural featurdmt perform stormwater management functions, such
as natural depressions, wetlanftsests/trees,and vegetation along streambanks.

b. Reduce the area of impervious surfade®ugh site planning. Minimize enclosed storm
sewer systems and directly connegttienperviousness by conveying stormwater through
vegetated swalesyr other MBP method&here possible.

c. Careful designinstallation and maintenance ofrosion control mechanismbroughout
the construction period is imperative. Effective erosion abnimeasures 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
disturbedearth changeareas.
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VI1.1.B - Runoff Site Controls

Sitecontrols are used after the implementation of source controls to conveyrgat and

treat (i.e., detain, retain or infiltrate) the stormwater runoff generated by development. The
engineering and design techniques available to achieve these objestiletsited 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 obnsideration

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 pdtantia
groundwater contamination.

b. Conveyance Excess runoff must be discharged into conveyance systems once other
methods of reducing and treating stormwater-site have been implemented and
carried offsite to a suitable outlet. For this purposegetted 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 ééctive stormwater site controls are detention basins which
reduce peak runoff rates.

d. Filtering Systems and Manufacturéteatment Devices (MTDs)Filtering practices
and MTDsare allowed, but adequate source controthat have been integrated into
the design are preferredMCPWO can provide a list or gmeproved MTD devices
upon request. Devices that have not been-gpproved must submilaboratory
testing data/results from reviey MCPWO as part of the permit pess.

The preferred hierarchy of structural site contialsvides a comprehensive framework for
evaluating the placena 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 meassrpeeferred and will minimize
required detertion pond sizing on site.

alylF3aSySyid tN»¥OGAOSa o. at
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VI.2 - Stormwater Management- Unified Sizing Criteria

¢t KS

alt2zhQa

Caahgieo riififall evenis BhbkBra anticipated at developed sites.

These criteria apply to all new anddevelopment projects that distudnd/or ceeate and earth
change obne 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 m@ertain stormwater management

requirements may be modified by the MCPWO Base? y
within the watershed, and other sifactors. TK S

GKS NBOSAGAYST
alt2hQa

divided into four management zones based on their relative rainfall frequeralyo\aa inTableVi1.

TableVI-1- Summary of Unified Sizing Criteria

Management Zone

Description

Water Quality Control

(WQC)
(SeeSectionvI.2.A.)

1 Limit postdevelopment runoff Total Suspended Solids (TSS) concentrations to either of
following water quality standarda:sitespecifiomaxmum concentration 080 mg/l, or 80%
TSS reductian

f ¢NBIFG GKS NHzy2FF 3ISy SNI i SuhictFidtRe¥quitalebt ofdhk (
90% norexceednce storm For volume based WQC practices (see sedMidhA.). For flow
based WQC practice8ITD3 see sectioVIl.2.A.2

Channel Protection
Volume Control

(CPVCAKAMQ
(See SectiofVvIl.2.B

The Channel Protection Volume Con{@PVCYolume (VJ reduces the negative impacts of
impaired hydrology, increased erosion, deposition, and altered sediment load of simésuzusly
by encouraging infiltrationThe (V9 is the posdevelopment site runoff volume fromla20inch
rainfall(seeTableVI8).

1 Evaluatesite soil infiltration (see sectioN1.2.B.2
1 Implement source contrgractices promotion of naturalized area; reduced imperviousnes

1 Reducgravement,ncrease and/or maintain natural areas, provide infiltration and/or stors
and/or water reuse BMPs

Channel Protection
Rate Control
(CPRGYKA(VeD
[A.K.AExtended
Detention]
(See SectioW1.2.B

TheChannel Protection Rate Cont(@PRC) & NI |j dzA NB R -degelpmier &hd id A
based on the runoff volume fromlad-inchrainfall This CPRC Volunved) shall be dewatered
over a minimum period of 48 hours.

1  Determine(Vep usingTableVI9.
1 Design aletention/outlet control system thateleases the\ep) in minimum of 4&ours.

Detention & Flood
Control (DFCA.K.A.

(V1oopE)
(See Sectiowl.2.§

The DFC is intended to manage the runoff from ayE20 storm event. The entire detention
practice, including the DFQust drain within a maximum of 72 hosee SectioVI1.2.F.

1 The(Vep is the minimum allowable volume for a detention syst8ome BMPs, may qualify,
for acredited toward théV/iooper Up toa maximum of th&A.c
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VIL.2.A Water Quality Control (WQC)

Water Quality Control (WQC), also commonly referred to as the First Flush volume, is required to
limit postdevelopment runoff Total Suspended Solids (TSS) concentrations to either of the
following water quality standardsiaximum TSS concentration88f ng/l, or 80% TSS reduction
TableVI5 showsthe accepted TSS remoedilicienciesof multiple BMB. Water Quality Control
requirements can be partially achieved through the following methods.

1. Channel Protection Volume Control {Chand TableVI2 Treatment of the WQC volume
is automatically achievatla CPVC requirements acalculated andnet for the specific
area draining to individual BMPs or a BMP treatment.tdsdimportion of the
disturbed/earth change site can drain without treatment unless specifically discussed and
approved with MCPWO.

2. Manufactured Treatment Devices (MTBIY Dsshallbe sized to provide treatment of the
1-yearrecurrence intervalvater quality peak flowate (Quo) (see TableVE3). Not all
MTDs will be accepted, the designer must submit documentation of MTD TSS removal
efficiency testing.

3. Tributary areas that have achieved CBp'€ream in most cases, will also meétQC.

4. Wetor drydetention basirwith forebay(provided that the permanent pool meets the
minimum depth and volume requirements listedSrectiond/1.3& VI.2.A.5) Pleasenote
that both wet and dry basins must incorpordterebays to receive TSS remostadt as
shown inTableVH4.

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

VI.2.A.1 - WaterQuality Volume (Mvg)

The Water QualitZontrolVolume (M) isintended to treatthe first flushrunoff volume
from a site, based on pedevelopment site conditions oflad-inch rainfall The \qis
calculated usinFableV2:

TableVI-2 - (Vwo) Water Quality Volume

op o O z#

Area weightedunoff coefficientduring a 16year event

Total contributing drainage area (acres)
Required volumég(ft)
Precipitation depth (1.@nch)

VI.2.A.2 Water Quality Peak Flows (®q)

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 (ébeested design)rhe water
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quality flow (Q.9 is the peak flow rate associated with the water quality design stehich

is associated with aylear recurrence interval peak flow raféis flow rate can be calculated
usingTableVE3, with intensitygenerally limited to a maximum 210 inches/hourwhich is
associated with most draiga areas small enough to be tributary to a water quality BMP.
This flow rate can be used for the design of the following:

1 ManufacturedTreatment Devices (MTDs)ch as swirl concentrators, media
filtration units, or multichamber treatment trains.

1 Grasdined drainage channe{sot wet or dry water quality swales which should be
designed based on water quality volume).

1 Flow diversion structuresr off-line stormwater treatment practices.

0 Additional products can be added to a{agproved MTD list if labai@ry
testing of sediment removal efficiency is provided. MCPWO will evaluate the
quality and reliability of the provided information.

TableVI-3 - (Quo) Water Quality Peak Flow Rate favlanufactured Treatment Devices

1-yearrecurrence intervalvater quality peak flowate

Post-construction site runoff coefficient

Imto= 2in/hr

Total contributing drainage area (acres)
QYUNAROdzGAY T | NBI @ainutdsh Y S

VI.2.A.3 7 Sediment Forebays

Theprimary purposef a sediment forebaig to capture andettle out sediment and other
particulate matter from stormwater runoff or other water sources before it enters a
downstream water bodyBy allowing sediment to settle out within the forebay, the water
that continues downstream is cleaner and less lilkebause environmental harnkorebays

are traditionally separated from threst of the basin by an earthen ber.forebay control
structure is required to release water from the forebay into the main body of the basin. An
overflow weir must be providet 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.

Forebayshall besizedto be 15% of the Water Quality Volume (0.15x)Wvhen no

infiltration is intended downstream of the forebay. When infiltration is intended
downstreamthe volume of the forebay shall be equal to or greater than the Water Quality
Volume. Please note that in order teceive TSS removal cre@ieeTableVH4), both wet

and dry basins musttilize a sediment forebay.
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VI.2.A.4 Media Filtering Systems

Filtering systems include sand filters, compost or peat/sand fittedsmnanufactured filtering
devices. Filtering systems should be designelihefto treat the water quality discharge for

sites less than 5 acres and to bypass larger flows from treatmesteBtment of filtering

systems must be provided. Stormwdiéiering systems are recommended to treat the
NHzy 2 FF FTNRBY alG2N¥gl GSNI aK20GalLlRdé¢ aridsSao 5
1996 DWSD, 2020; and SEMCOG, ZApgendix B

(Vo))
ax

VI.2.A.5 7 BMPs & TreatmentTrain Total Suspended Solid§ §S Removal

TableVI5 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) Imtational Stormwater BMP Databaskne 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 intehded,

the MCPWO will not allow the listed TSS removal rates. A BMP that does not achieve the
required 80% TSS removal rate rhayused as part of a treatment train to meet Water
Quality Control criteriofMCPWO 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 desjgner can determine the TSS removal rate single BMP @n inseries BN®
treatment train by using thprocedureshown inTableVH4.

TableVI-4 - Treatment Train TSS Removdfficienc

Treatment train removal efficiency

Removal efficiency of thé"lBMP TableVI5)
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TableVI-5 - Typical Sediment Removal Rates of Stormwater Best Management Practices (BMPs
BMP Type TSS Removal Rate (|

Wet Detention Basiffwith forebay} 2 3 4 609%0%4
Dry Detention Basifwith forebay§ 34 40%3*
Pervious Pavement Systém 60%
Constructed Stormwater Wetlafic? 5096
VegetatedSwale’ 30%
Lateral Vegetated Filter Stfip 40%
Sand and Media Filtér 80%
Bioretention/Bioswalé® 70%
Catch Basin Sump and Hooded Ouflet 20%
Manufactured Treatment Devic@elTDs)?*3/ Isolator Rowd21314 *12,13 14
Underground Storage (without isolator roasd/or pretreatmenty 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/tsiardéGf the
basin. The permanent pool must be at least four feet deep and have a similar shape/configuration to the rest of the b

2Wet detentionbasins, dry detention basins, and underground storage systemgnougle extended detentioand besized
to meet MCPWO criteria

3To receive TSS removal rate credit, inlets and the outlet must be on opposite sides of the basin to allow for sedifiesn
to settle.

4To receive TSS removal rate credit, a properly designed sedamelmaymust beincluded as part of the system. The
forebay alone does not provide any additional TSS removal rate (fFeditorebay sizingeeSectionvI.2.A
5 Pervious pavement systems must be a full depth design including stone reservoir to receive TSS removal rate credi

6 Stormwater wetland must include vegetation and variable bottom tombyrandsizedfor at least the dinch storm event
7 Stormwater must travel along length of swale to receive credit.
8 Stormwater must travéraverse as sheet flow across lateral vegetated filter strips to receive TSS removal rate credit.

9 Sand or Medi&ilter must be full deptfor the Zinch storm evenwith 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.
prescibed bioretention soil mixture)lt must beadequately sized to capture theidich 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.

2 professionally certified results of independent testing will determine the TSS removal rate of specific MTDs & isolat
B MTD TSS removaltes are typically based amin-flow rate basis Thereforeijt is difficult to determine what size/model o
MTD is needed to completely treat inflows where partial TSS removal occurs as part of a treatment train. In order &
an MTD themanufacturer must provide physical laboratory testing resoft§SS removal rateghilethe MTDoperates at
various flow rates.

¥ The MTD must be able to internadiyexternally bypass thaesign event flovef the system
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VL.2.B Channel Protection VolumeControl (CPVC)

As a result of increased imperviousness and runoff rates associated with development, t
stability, flooding potentiagndecological health of natural watercourses are negatively
impactedby increased erosion, increased sedimentation, avetall alteration of the magnitude,
frequency, and intensities of flow$hese issues can be improved by incorporating a combination
of stormwater best management practices that reducing the total site runoff volume, primarily
via infiltration.

To addres theseissueb YR (12 al dAafe GKS al O2Y0 [/ 2dzyieQa a
requirement,we will require projects to incorporat€hannel Protection Volume Control (CleWC

Wq. The Channel Protection Volume Conisdhe targeted volume of water tltevelopment

must managdoy reducing the overall volume stormwater runoff, primarily via infiltration, which
promotesgroundwater recharge and stabitig flow rates and baseflow in our natural

watercoursesThe MCPWO may waive or reduce the CPVC requitefioercertain

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 Volur@entrol Volumd&CPV@r WA,J is thepostdevelopment site runoff
volume from a 1.20nch rainfall. TableVI6 providesa summary of the CPVC implementation
process

TableVI-6 - Summary of CPV@esignProcess
Item Reference Sectior

Consider if the site is eligible for infiltratiand is notx I

AG2NXol GSNI K2GaLkRié Vi2B.1
Preliminary Review of Sail Infiltration VI1.2.B.2
Determine Channel ProtectiomMme Control (CPVC) VI1.2.B
Consider likely locations and design depths of infiltration BMF VI.2.B.3
VI.2.B.4
Conductinfiltration testing at locations arappropriate depths VI2.B.2
relative to the bottom oproposed infiltration BMPs B
Consider gre-application meeting with MCPWO to discuss 1.2

questions regarding testing and design alternatives.

If testing supports infiltratigrfinalize BAP design to provide the VI.2.B.2

full CPVC VI2B.3
VI.2.B.4

If infiltration tests show low infiltratiorate 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 | lIl.1.A
testing reports to MCPWO for review.
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VI1.2.B.1 - Infiltration Site ConstraintsStormwater Hotspots

Infiltration BMPs are prohibited in areaantainingcontaminated 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, propertyngs, drinking wells, septic fields, pavement, etc.) as
defined in the standards. Design in these areas shall include the useiofili@ting runoff
volume reducing BMPs to the MEP. An Environmental Site Assessraguired to

demonstrate the presemcof contaminated soils.

{AGS&a dzyRSNJ a/t2zh NBGASe GKIFG INBE RSGSNINAYSR
greater level of stormwater treatment. Stormwater filtration systems combined with pre
GNBFGYSyd LINF OGAOS& Yl & 0S NBIdANB®RS |G GKS
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:

Vehicle salvage yards and recycling facilities
Vehicle fueling stations

Vehicle service and maintenance facilities

Vehicle and equipment cleaning facilities

Fleet storage areas

Industrial sites (based on SIC codes)

Marinas with service and maintenance

Outdoor liquid container storage

Outdoor loading/unloading facilities

Public works storage areas

Facilities that generate or store hazardous materials
12. Commercial nursery

13. Auto dealer lots

14. DOT storage areas

15. Onsite sewage disposal systems (OSDS)

16. Otherland uses and activities as determined by the MCPWO

el
POOONOOMWNE

General site infiltration should also be limited for stormwater hotspot sites.

Open detention basingd underground detention basins also represent a potential to
introduce hotspot contaminates intbé groundwater. With this in mind,

underground detention systems constructed on hotspots shall be fully enclogech

detention systems constructed on hotspots witkasuredsoil infiltraion ratesequal to or

faster than 4 inchesper hourwill require the installation ainimpermeabldiner. 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 thag esdds

do not present a potential for introducing contaminates to the groundwater.
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EGLE industrial stormwater permit warniijease Note Stormwater hotspots may also

require anEGLE industrial permiThese permits armtended to regulate véous 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 environmentapact. MCPWO may requitbe

applicant to provide confirmation from EGLE #raindustrial permit has beearceived or in

not required.

VI.2.B.2 1 Soil Infiltration Testing

MCPWO accepts the results of 3 different infiltration testing procedukgsalified
professionamust exercise judgment in the selection of the infiltration test method. The
three infiltration testing methodssed to determine a design infiltration rate are:

w hLISy LAG FritAiy3a KSIRo®
w 9yOlFIaSR FlLtftAy3a KSIR®
w 5 2-dag ihfiirometer.

Factors of Safety

To account for the unpredictable and uncertain nature of infiltration tedigld;%heasured
infiltration rate€xshall be divided by a minimum of Bhe result shall be referred to as the

Wesign infiltration rat@ MCPWO will accept a maximum design infiltration of 4 inches per

hour even if measured infiltration rates report higher values.

{ S Bppendix Q Infiltration Testing Methodolody F2 NJ G S&A G Ay 3 LINE OSRdzNB

pul
.

Minimum Number of Required Tests

The number of required infiltration tests may vary by type of development proposal
or by design approaciihe followindist describesiow many tests are requirddr a typical
project.

w When infiltration testing isequiredby MCPWQaminimum of two infiltration testsare
required for a siteThe ultimate number of tests will depend on the anticipated soll
conditions across the site and the size of the gtar. larger sites with variable soils,
contact MCPWO to review the infiltration testing plan.

w Infiltration tests shllbe locatedwithin 25ft or lessof a BMP footprint in order to be
considered representative of the BMP aréach individual BMP neeidshave
documented infiltration rates.

w BMPs with unusually long, large, or unusual site characterisdigsequire additional
infiltration testing.

w MCPWO may require additional testfioganyreason.

General Testing Criteria
w Testing must be conducted or overseen by a qualified professional. This professional
must be a Professional Engineer (PE) liceimsdk State oMichigan
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w 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.

w Based orEGLEequirements and confornmece 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 wilrywabased on facility depth.

w 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 faciliythe test locationThe test must be
conducted in the twentfour months prior to theMCPW(plan reviewsubmission

w Infiltration testingshould notbe conducted in engineered or undocumented fill.

Infiltration Test Report Requirements
TKS LYFAEGONI GA2y ¢Sad wSLR2 NI Y daratveasartofi G I OK SR
the plan review submissiofhe following must be included in the Infiltration Testing Report:

w Statement of project understandirfgroposed stormwater system).

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

w Summary of subsurface conditiomscountered, including soil textures and the
depth that they were found.

w Summary opre-saturation timing
w Summary of infiltration testing including location and number of tests and testing

method usedDiscussion of how the tests were performed (i.e. pipe type or
diameter or test pit dimensions).

w Infiltration testing results in inchg®r hourfor each interval as well as the average
for the entire testing period

w Recommended design infiltration rate.

w Groundwater observatianwithin exploration and an estimate of the depth to
seasonal high groundwater.

w Site plan showing location ofiitration tests.

w Boringortestpitlogs. 2 NAy 3 2NJ 6Sad LAG t23a ¢gAff 0S
proposal relies on the presence of specific subsurface strata that allows infiltration.
The logs must include an associated soil classification emsisth ASTM D2488
00, Standard Practice for Classification for Description and Identification of Soils
(VisualManual Procedure). The logs must also include any additional pertinent
subsurface information, such as soil moisture conditions, depth andpt&stof
undocumented or engineered fill, soil color and mottling conditions, soil stiffness or
density, and approximate depth of contact between soil types.

w A summary of the Infiltration Test Data TalfleseTableVI7 for examplé
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TableVI-7. Example Infiltration Test Date Table
(An infiltration testing report must be submitted as part of the péew application package)

Location: Lot 105, Date: 6/28/2008 Test Hole Number: 3
Point Heights Subdivision
Depth to bottom of hole: 57 inches Dimension of hole: 0.5 feet Test Method: Encased Falling
diameter Head
Tester’s Name: C.J. Tester
Tester’s Company: Tester Company
Tester’s Contact Number: 555-1212
Depth (feet): Soil Texture:
0-0.5 Black Top Soil
0.5-1.0 Brown SM
1.0-2.2 Brown ML
2.2-5.1 Brown CL
Presaturation Start Time:
Presaturation End Time:
Time: | Time interval Measure Drop in water level, Infiltration Remarks:
(minutes): ment, (feet): rate, (inches
(feet): per hour):
9:00 0 3.75 - Filled with 6™
9:20 20 3.83 0.08
9:40 20 3.91 0.08 2.88
10:00 20 3.98 0.07 2.52
10:20 20 4.04 0.06 2.16
10:40 20 4.1 0.07 2.52
11:00 20 4.17 0.06 2.16
11:20 20 4.225 0.055 1.98
Adjusted to 6” level
for Trial #2

VI.2.B.3 Applying Measuredinfiltration Test Results

1. The CPVC is commoalshievedy providingadequate infiltation and/or storage/reuse BMPs.
This may include (but is not limited tmoretention, rain gardens, b&walespervious paveent,
cisterns, green roof&filtration trenches and/or infiltrating underground detention systems
Nonstructural BMPs, such as impervious area reduction, natural vegetation (as opposed to turf
grass), and disconnected imperviausfaces (roofs and pavemenmntas 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 investigatioms demonstrate whether infiltratioocan be achieved on a given site is
a required component of a sipermit/reviewsubmittal As part of the stormwater narrative, the
FLILX AOFydG YdzaG &dzooYAG |+ 6NARGGSYy Skhdeektyel GA2y 27F
full CPVC goalsee Sectiofil.1.A along with a detailed discussion of the CPVC features used.
Any site plan submittal that does not includgemtechnical investigation is considered
incomplete and will be returned without a full technical review.
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3. Site suitability for infiltration BMPs ultimately determined by geotechnical investigations &
infiltration testing. Soil and groundwat characteristics must be verified using geotechnical
investigationgsee Sectio1.2.B.2 Soil InfiltrationTesting. USDA/NRCS soil mépé&eb Soil
Surveyghould be evaluateds an initial site planning tool to predict the location of the best drain
soils on site, however, USDA/NRCS soil millpsot be adequate to establish soil infiltration
capacity.

a. When insitumeasurednfiltration rates areat orbelow0.24 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 pieggh
may provide other improvemen(structural and nosstructural BMPs}o the site and/or
downstream waterways that improve and support the hydrologic, hydraulic, and/or
water guality goals discussed as part of the Macomb County MS4 permit.

b. When insitumeasurednfiltration rates ardetween 0.24 in/hr. an@.5 in/hr, soils are
marginally suitable for infiltration BMPs, and supplemental measures are required.
Supplemental measur@say include subsoil amendment, or an underdrain located at
the top of theaggregatestorage bed layeio maximize infiltration.

c. When the insitumeasurednfiltration rate isat orabove 0.5 in/ht.supplemental
measuresare not required Unless extraordinary site conditions exist; projects with
measuredsoil infiltration ratesequal to orabove 0.5 in/hr will be required to infiltrate
the full CPVC volume.

d. If full infiltration of the CPVC requirement is not practibal,volume shll always$e
provided to theMaximum Extent Practicable (MER}her beneficialLID practices must
be implementedo the MEP If the project intends taclaim that thefull calculatedCPVC
cannot beaddressed then thestormwater narrativanust explairthe associatedite
constraintsthat limit CPVC to the MEP. The narrative shouldddsoribeconsidered
designalternativeswhy these alternatives are nptacticableand describénow the
proposed design supports the goals of MacddabintyQ a a { n. LIS NI A

e. Measured Infiltration Rate Vs Design Infiltration Ratee above listed items refer to the
measured infiltration rate obtained during infiltration testinthe design infiltration rate
shall have an appliddctor of safety as desbed inSectiorvi.2.B.2

f. BMP Drain Timenfiltration BMPs shall completely dewater in less than 72 hdure
combined storage volume of the surface water and the effective soil layer void space
must be drained id8-hours. Soil layers shall be considered to ha0éceffective void
space. Stone layers shall be considered to have 30% void space.

g. Maximum Allowable Design Infiltration Raéemaximundesigninfiltration rate of4
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 probidB¥R (M/cprovided may be
creditedtowards the Yoooerhowever, the final detention volume muse the greater of Moper
or the \to.

5. Pretreatmentis requiredf any infiltration BMP/ Facilitythat providesDFC volumeTo preserve
the longevity and function affiltration BMPs pretreatment is requiredo removingfine
sediment, trash, and debri€ommon methods of BMP pretreatment include mechanical
separators, forebays, vegetated filter strips, vegetated swales, constructeddiltdrguts with
sediment trapsandbioretention (whemot used foDFC volume credit)

VI.2.B.4 - Calculating theChannel Prdection Volume Control Volume (M)

The Channel Protection Volume Control Volisitee postdevelopment site runoff volume
from al.20inch rainfallind shall be calculated usihgbleVI8:

TableVI-8- (Vvc) CalculatedChannel Protection VolumeControl Volume

Calculated Channel Protection Volume Contrd) (FT
Precipitation depth (1.2 inches)

Area weightegostdevelopment runoff coefficierfor a 18year rain event.

Total contributing drainage area (acres)

VI1.2.C - 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 tke water quality volume within #ursand bypass larger flows. Design guidance

for infiltration facilities and other stormwater BMBgrovided irthe Detroit Water and

Sewerage Department (DWSD) Stormwater Management Design Mantfz Soditheast

Michigan Council of Government (SEMCOG) Low Impact Development (LID) Manual for Michigan
(SEMCOG LID Manu@WsD, 2020 and SEMCOG, 2008 as referenappendix B The

following requirements apply:

1. Initial USDANRCS soil classifications (fidrab il Survey)can be used as an initial
planning tooto assess the feasibility of infiltration practices and to eliminate unsuitable
areas although geotechnical investigations must be performed before final deEign
MCPWGQninimummeasurednfiltration raterecomnended to facilitate the proper
functioning ofinfiltration practices is 0.24 in/hiTke measurednfiltration rate must be
verified byfield infiltration testing.SeesectionV1.2.B.ZXor testingand reporting
requirements.

2. Maximum Allowable Design Infiltration Raemaximurndesigninfiltration rate of4
inches per houcan be used in stormwatsystem and/or BMP design.

m———
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3. Structural infiltration devicesuch as basins and, to a lesser degree, trenches may suffer
high failure rates due to clogging. Therefore, an aggressive maintenance program and
upstream pretreatment measures (such as sumps, kggncentrators, sedimentation
basins and grass filter strips) shall be incorporated into any stormwater management
system that employs infiltration devices (except dry wells receiving rooftop uhmoff
general, prereatment is more importat for a structural infiltration device that has a
tributary impervious area that exceeds 10 tinttes 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 havan upstream prdreatment measure (an oversized sump structure at
the bioretention inlet is a common practice).

4. The seasonal high water talilee bottom of infiltration facilities shall be a minimum of 2
feet abovethe bottom of an infiltration BMP where stormwater would infiltrate into
native subsoil.

5 { G2N¥ &I G SNJ alfigratidnlpladiices shall tioSbk ¥sed at stormwater
G K 2 (i & LiEséetsectioNI2.B.§ 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 hotspotathen
Environmental Site Assessment is required to demondfratesite infiltration would be
potentialy hazardous

6. Heavy equipmenghall 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 BioretentionUnit DesignGuidelines

Bioretention areas are landscaped depressions that acteggtflow from a grass filter strip
and remove pollutants with mechanisms similar to a forested area. Design guidance is
provided in USEPA, 20@ppendix B AdditionalMCPWO bioretention requirements are
provided in the followingjst:

1 Surface ponding deptbhall not exceed 24 inches

1 Setback$rom a bioretentiorunit shall be as follows:

0 Adjacent property line: 10 feet

0 Building foundation: 1Geet

o Private well: 50 feet

o Public well: 200 feet from Type | or Type lla wells, 75 feet from Type lIb or Type
Il wells (Safe Drinking Water Act, Act 399, PA 1976)

0 Septic system drain field: 50 feet

9 Clean outsAll underground pipes shall have cleansaccessible from the surface.
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1 Amended soil medishallbe considered to have a soildeire class ofandy dam
and a minimumasbuilt saturated hydraulic conductivity / infiltration rawé 0.5
inches per hour.

o The maximundesigninfiltration rate of the amended soil shall be M8hes
per hour.

0 Thesoil media mishall becalled out on the construction plans &ompost:
minimum 20%; Sand: 2680%; Topsoil: maximum 30% (with less tt#8a clay
content)

0 Theminimumallowablesoil thicknesss 18 inches

0 An dfective porosityof 20%within the soil media shall besed forstorage
volumedesigncalculations

1 Aggregatdayersshalluse a porosity of 30%r storage volume design calculations.
1 BMPdrain time seeSectiorvl.2.B.3

1 Inflows:Flows may not be introduced &bioretention univiastormsewerpipesor
underdrain pipes thadirectlyconnectinto the aggregate layenr soil layer. Inflows
should be introduced to the unit througiion erosivepipe connections to thtop of
the plantedsoil layersheet flows and/orcurb cuts.

Pt

Figure VI-1. Vegetated Bioretentio(Source: Macomb
County)
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