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Acronyms

BMPs 1 Best Management Practices

CN'i Curve Number

CP ChannelProtection (design criteria)

CTC i Certified True Cpy

CVT i City/Village/Township

DOT 1 Department of Transportation

DA i DrainageArea

EFC i Extreme Flood Conveyance (design criteria)
FHWA i Federal Highway Administration

GPSi Global Positioning System

HEC141 Hydrologic Engineering Center's Hydraulic Design of Energy Dissipators for Culverts
and Channels

HEC-RAS 1 Hydrologic Engineering Center's River Analysis System
HY8Energy i Windows 95/NT4 Energy Dissipator Design Software
la7 Initial abstration

IMPs T Integrated Management Practices

LTU 7 License to Use

MCPWO i Macomb County Public WorkSffice

MDEQ i Michigan Department of Environmental Quality

NEH - National Engineering Handbook, USEMRCS

NPDEST National Pollutant Dischge EliminationSystem

NRCST National Resource Conservation Service (formerly Soil Conservation Service)
OFP i Overbank Flood Protection (design criteria)

OSDSi On-Site Sewage Disposal System

Qi Channel Forming Flow

Qp1 Peak Flow

RECPsi| RolledErosion Control Roducts

SAD 1 Special Assessment District

SESCI Soil Erosion and &dimentControl

SCSi Soils Conservation Services

tcT Time of Concentration

TR-5571Technical Release 56rban Hydrology for Small Watershed®)SDA-SCS, 1986)
TSSi Total Suspnded Solids
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USDA-T United States Department of Agriculture
USGST United States Geological Survey

W:D 1 Width to Depth Ratio

WQ 17 Water Quality (design criteria)

WQV i Water Quality Volume
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Definition of Terms

Definition of Terms

100year Floodplain: The floodplain areaubject to a one percent chance of flooding in any
given year.

Afforestation: Supplements existing trees with a net increase in canopy cover.

Appurtenances:A legalterm for what belongs to and goeith something else, the accessories
or things usually conjoined with the substantive matter in question.

Bankfull Channel: The lower stage, meander channel that corresponds to the capalogy of
channefforming (dominant)pr effective discharge.

Bankfull Discharge: In stable alluvial streams with a fully connected floodplain, the point where
the flow (of a stable channel) just begins to overtop the banks into its floodplain. It is determined
in the field by surveying visual indicators along a stalielisturbed reference reach.

Best Management Practice (BMP):A practice or combination of practices that prevent or
reduce adverse affects of stormwater runoff and/or associated pollutants

Borings: Cylindrical samples of soil profile used to determineltirsftion capacity of soil types
and ground water.

Buffer Strip: A zone where plantings capable of filtering stormwater are established or preserved
and where construction, paving and chemical applications are prohibited.

Catch Basin: A collection structurdelow ground designed to collect and convey water into the
storm sewer system.

Certified True Copy: A true copy of the final plat which includessworn certification by the
surveyor pursuant to the rules promulgated by the Land Division Act 1967 PA 288,
MCL560.101293.

County Drain: An open or enclosed stormwater conveyance system that is under the legal
jurisdiction of the Public Works Commissioner for construction, operation and maintenance.

Design Storm: A rainfall event of specified size and retureduency (i.e., a storthat has the
likelihood of occurring once every 10 or 100 years) that is used to calculate the runoff volume
and peak discharge rate.

Detention: The temporary storage of storm runoff to control peak discharge rates and provide
gravity settling of pollutants.

Detention Basin: An area designated to temporarily store storm runoff so a controlled outflow
can slowly empty the area.

Detention Time: The amount of time that a volume of water will remain in a detention basin.

Discharge: The rde of flow (the volume of water passing a point in a given period of time)
leaving an area usually expressed as cubic feet per second.

Drainage Area: The total tributary area of a watershed usually expressed in square miles, acres
or square feet.

Drainage Facility: Any facility used to transport or store stormwater.

Easement( al s o k n o waf-Wa g):0 Ankhtegdt in land owned by another that entitles
its holder to a specific limited use and enjoymeftlegal right granted by a property owner to
anaher entity giving that entity limited use of the property involved for a specific purpose. The

iii Macomb County Public Works Office
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Definition of Terms

Public Works Commissioner secures temporary and permanent easements adjacent to county
drains for the purpose of construction and maintenance access.

Effective Discharge: The term effective discharge is the streamflow that does most of the work
in transporting sediment over the long term. It is determined by combining a flow duration curve
and a sediment discharge rating curve.

EmergentZone: The emergent zongf a wet pond is generally O to 18 inches deep. A wide
variety of native wetland plant species are adapted to the emergent zone.

Encroachment: Al t eri ng property so as to restrict or
property.

Erosion: The wearing way of the land surface by wind, water, ice and gravity dislodging soil
particles. Evidence of erosiamcludesgullies, rills, sediment, plumes, etc.

Fill: Added earth which changes the contour of the land.

Floodplain: For a given flood event that arealand adjoining a continuous watercourse that has
been covered temporarily by water.

Floodplain Zone: The floodplain zone is normally dry but may flood during snowmelt and after
large storms. Floodplain zones are generally flat terraces and are commgnrieéwss and
streams.

Floodway: The level area adjacent to a stream channel that is subject to frequent overflow.
Fluvial: Relating to a stream or river; produced by stream action.

Freeboard: The space from the top of an embankment to the highest wawetieh expected for
the largest design storm to be stored. The space is required as a safety margin in a pond or basin.

Geotextile: A woven fabric capable of passing water but able to hold back soil.

Global Positioning System (GPS)A system capable of pviding worldwide navigation and
positioning by pinpointing locations.

Hotspot: A land use or activity that generates higher than average concentrations of pollutants
Infiltration Rate: The absorption of water into the ground expressed in terms of iholes/
Invert: The interior surface of the bottom of any pgrdowest point of an open drainage facility

License: Permission or authority to do a particular act or series of acts on land of another without
possessing any estate or interest in the land.

Manhole: A structure that allows access into a stormwater drainage system.
On-Site Detention:Where stormwater is detained on a site verses a regional location.

One-Hundred Year Storm: A stormthat has one percent (1%) chance occurring in any given
year.

Peak Discharge:The maximum instantaneous rate of flow during a storm usually in reference to
a specific design storm event.

Permeable:Ability to absorb water.

Petition: A legal request to the Drain Commissioner to perform a maintenance improvement or
congruction project

Plat: A legal procedure whereby a larger piece of property is divided into smaller sections and is
accompanied by a full description of the original property the dimension of each lot to be

iv Macomb County Public Works Office
Procedures and Design Standards



Definition of Terms

subdivided and all relevant deed restrictiond aasements as described in the Land Division
Act.

Pollutant: Any substanc¢hat is regulated under the Clean Water Act, 42 U.S.C. 1251 et seq. or
under Part 31 of the Michigan Natural Resources an Environmental Protection Act, MCC
324.3101 et seq. or ¢ such character and in such quantities that when it reaches a body of
water, soil or air, it contributes to the degradation or impairment of its usefulness or renders it
offensive.

Proprietor: Any person, firm, association, partnership, corporation orcamybination thereof
that owns property proposed for development.

Public Works Commissioner: A statutory officer elected on a partisan basis every four years.
S/he is responsible for the administration of the Drain Code of 1956, as amended. The duties of
the Public Works Commissioner includiee construction and maintenance of County drains,
determining drainage districts, apportioning costs of drains among property owners, and receiving
bids and awarding contracts for drain construction. The Public $V@dmmissioner also
approves drainage in subdivisions.

Rational Formula: A simple technique for estimating peak discharge rates for very small
developments based on the rainfall intensity, watershed time of concentration and runoff
coefficient.

Reforestation: Involves planting trees to compensate for tree clearing during site construction.

Retention: The holding of runoff in a basin without release except by means of evaporation,
infiltration or emergency bypass.

Retention Basin: A stormwater managemenasin that captures storm water runoff and does not
discharge directly to a surface water body. The water is "discharged" by infiltration or
evaporation.

Return (Recurrence) Interval: A discharge based on statistical return intervals. Leopold
determined tht the bankfull discharge (measured in the field at USGS gauging stations)
corresponded to the 1.2 to /B(an average of a 1) return interval on a flood frequency
curve developed from loAgrm data at a gauge station. The actual return intdragl t
corresponds to the chandelming discharge in a stream can vary depending on the local
hydrology and geology.

Riffle: Shallow, steeper, section of stream with fast currents at low flow.
Right-of-Way: Al egal right of passidge over another pers

Riprap: A combination of large stone, cobbles and boulders used to line channels, stabilize
banks, reduce runoff velocities or filter out sediment.

Riparian: Of, pertaining to, or situated or dwelling on the margin of a river or other waterbody.

Riser: 1. A vertical pipe extending from the bottom of a basin that is used to control the
discharge rate from the basin for a specified design st@r.pipe rising from underground tile
to allow surface water to enter the tile in a low area.

Runoff: The exess portion of precipitation that does not infiltrate into the ground but "runs off"
and reaches a stream, water body or storm sewer.

Runoff Coefficient: The ratio of the amount of water that is NOT absorbed by the surface to the
total amount of water th&alls during a rainstorm.

v Macomb County Public Works Office
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Definition of Terms

Seasonal High Water Ground Level:The highest level of groundwater that occurs frequently
enough for the water to stain the soils.

Sediment: Soil material that is transported from its site of origin by water. May be in the form o
bed load (along the bed), suspended or dissolved.

Sheet Flow:Runoff which flows over the ground surface as a thin even layer, not concentrated in
a channel or pipe.

Soil Group, Hydrologic: A classification of soils by the Natural Resource Conservatammi&
into four runoff potential groups. The groups range from A soils, which are very permeable and
produce little runoff, to D soils which are not very permeable and produce much more runoff.

Spillway: A depression in the embankment of a pond or baséd o pass peak discharges in
excess of the design storm.

Stream: By MDNR definition; "a river, creek, or surface waterway that may or matybe
defined by Act 40, P.A.fdl956: has definite banks, a bed, and visible evidence of continued flow
or continwed occurrence of water, including the connecting water of the Great Lakes".

Submergent Zone:The submergent zone is found in areas-6ff8et of water in wet ponds.
Submergent vegetation makes up this zone because emergent vegetation generally tmes not g
deeper than 3 feet. Submergent species are important for wildlife habitat and paiukawd)
especially nitrates and phospharus

Swale: A natural depression or wide shallow ditch used to temporarily convey, store, or filter
runoff.

Tap: A storm dain connection to a County drain.

Time of Concentration: The time it takes for surface runoff to travel from the hydraulically
farthest portion of the watershed to the design point.

Tributary Area: The entire land, including adjacent property that produaasff to a given
point in the stormwater conveyance system or a storage basin.

Upland Zone: The upland zone is seldom or never inundated. A wide variety of native plant
species are well adapted to the upland zone and their selection will dependitactiraditions

Water Quality: The biological, chemical and physical conditions of a waterbody, often measured
by its ability to support life.

Wet Meadow Zone:The wet meadow zone is a constantly moist area that can become inundated.
The transition arehetween open water and the shoreline is prone to erosion. Therefore, it is an
important area for plant establishment.

Vi Macomb County Public Works Office
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Introduction

Introduction

Background

The Macomb County Public Works Offic@MCPWOQO) hasbeen operating under its 1967 Rules

and Regulations fointernal and External Drainage for Subdivisions, as required by Public Act
288 of 1967. Due to new regulations affecting the MCPWO, specifically Phase Il National
Pollutant Discharge Elimination System (NPDES) Stormwater Regulations, and more available
information for better stormwater conveyance, the MCPWO has updated its design standards.
The Procedures and Design Standards for Stormwater Managewitrgupersede the current
adopted rules and regulations of 1967.

The updatedMCPWQOS frocedures and Bsgn Standards for Stormwater Managemeraws
its authority from thdollowing State laws:

1 The Land Division Act, Act 288 of the Public Acts of Michigan of 1967, as amended.

1 The Michigan Drain Code, Public Act 40 of 1956, as amended.

1 Mobile Home Commissin Act, Act 96 of the Public Acts of Michigan of 1987, as
amended.

9 Part 91, Soil Erosion and Sedimentation Control of the Natural Resources and
Environmental Protection Act, Act 451 of the Public Acts of 1%@dng Sections
324.9101 to 324.9123 of the Migan Compiled Laws Annotated Part 17 of the
Michigan Administrative Code Being Sections R 323.1701 to R 323.1714.

As previously mentioned,hte = C o uPnotedudes and Design Standarftsr Stormwater
Managementvere updatedo address stormwater managemamd its impact on County drains
and comply with the requirements of the Phase Il National Pollutant Discharge Elimination
System (NPDES) Stormwater Regulationghe County has a watershbdsedNPDESGeneral
Permit andis working with local communitiesschool districtsand other stakeholder®
implement several watersheadanagemenplans. As a result, the new requirements were
developed to meet many sets of goals and objectiVéss integratedstormwater management
approachincludes design criteriafor water quality channel protection (from erosion due to
increased runoff), flood protectiorand longterm maintenance to ensure thengterm
effectiveness aoftormwater management facilities

The types of developments covered by tReocedures and D Standards for Stormwater
Managementnclude plats, subdivision condominiums, manufactured (mobile) home parks and
any other project requirinthe Macomb CountyPublic Works Commissioner approval. Public
Acts and local ordinances give thacomb CountyPublic Works Commissioner the authority to
review these projects for drainage concerns. The "Land Division Act" (PA 288 of 1967) requires
final preliminary platapproval and final plat approval by tihéacomb CountyPublic Works
Commissioner. Subdivision condominiums, land divisions, and other developments may require
the Macomb Counti?ublic Works Commissioner approval if the local municipakiyuiresit.

The MCPWO will review these types of developments to help minimize any possibility of
adverse effects to the development, adjacent property, and the environment due to stormwater
runoff.

The MCPWO exercises authority over the design of stormwatenagemenfracties that
convey store,and treat stormwater runoff fromdeevelopmensite am dischargeso a County

1 Macomb County Public Works Office
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Introduction

drain TheMCPWQO6 frocedures and Design Standards for Stormwater Manageragulate
the design of such management facilities withfttlewing objectives:

i. Protect public health, convenience or welfare.

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

iii. Provide a comprehensive framework for managing stormwater that effectively achieves
multiple objectvesi water quality, changrotection and flood control

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

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

vi. Provide guidehes on the selection of effective structural and-sioacturalstormwater
management practicésr development sites.

vii. Improve the quality obtormwater management practiéedMacomb County including:
performance, longevity, safety, ease of maintenammmmunity acceptance, and
environmental benefits.

viii. Emphasze mainenanceof the facilities.
ix. Strengthen the protection of natural features.

X. Encourage more effective soil erosion and sedimentation control measures.

Impacts of Development on Water Resources

Every developmentite is part of a drainage system watershed In Macomb County, each
drainage systens comprisedof a network of streamglrains, storm sewers, and ditchésat
compriseone of severalsubwatersheds Most of the water that runs offéHand in Macomb
County ends up ithe Clinton Riverand Lake St. Clair.A map in Appendix B Eigure B-1)

illustrates the subwatersheds located within Macomb County.

A. Altered Watershed Hydrology

The health of any river system largely based on how #hland in thewatersheds managed
Management at the subwatershed and catchment scale is the most effective in achieving
measurable protection and restorat{@WP, 1998) Current research indicates thasdirectly
connectedmpervioussurfaceareaincreasegwith storm sewerskhere is aletrimentaimpact on
water quality, channel erosion, and stream ecologyn impervioussurfaceis any area that no
longer allows rainfall to soak into the ground. Impervious areas inchndeare not limited to,
roads, sidewalks, rooftops, and driveways. When a site is developed, it loses its ratagel st
potential for rainfall Consequently, rain that previously infiltrated into the groemdporated or
transpired, or was temporarily stored in depressiodgi@e canopiesiow rapidly runs ofpbf the
site. This increased runoff causes a number of changeatershedydrology(Figure2). These
changes in hydrology include:

i. Increased volume of runoff, which raises the magnitude and frequency of sewedre fl
events.

2 Macomb County Public Works Office
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i. Greater fr eque n c-thosethatfilltha strkaimwcHahnél to thé topootlits
banks, but do not spill over into the floodplain. Increased barkbalding subjects the
stream channel to continual disturbance and scour.

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

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

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

B. Changes in Stream Morphology

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

i. Accelerated streambank erosion occurs as channels are severely disturbed by
undercutting, tredall, and slumping.

ii. Sediment loadmayincrease due to construction site rurarffl streambank erosion
Excessivesedimentoads settle out and form shifting bars that often accelerate the
erosion process by deflecting runoff into sensisitreanbank areasSediment
deposition may also adversely affect hydraulic capacity and increase maintenance
requirements.

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

) Pre-development
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Storm /\~* Rapid Peak Discharge — = -— Post-development
!
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Figure 2 Stream Hydrology Changes askunoff RatesIncrease(Schueler, 1987)
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Procedures for Submission & Approval of Subdivision Plats

Part 1 Procedures for Submissior& Approval of
Subdivision Plats

1.1 Purpose

All plats recorded with the Register of Deeds must conforthéd_and Division ActAct 288 of
the Public Acts of 1967, as amended. Under this Act, Mlaeomb CountyPublic Works
Commissioner is responsible for erniag that the drainage or stowater management system of
a subdivision is adequate for the developtmeand for protecting landowners amdtural
resources. The procedures, standards and ree®ndations set forth in tHeérocedures and
Design Standards for Stormwater Managenaeaidesigned for these purposes.

The Macomb CountyPublic WorksCommissionerhas the authoritythrough the subdivision
review processn accordance with the provisions of Act 288 require thatounty drainsboth
inside and outside a plat, be improved to the standards established MCBMWY/O when
necessary for the proper drage of a proposed subdivision.

Under theséProcedures and Design Standards for Stormwater Manageitierit1CPWO will
ensure that all stowater facilities necessary for a proposed subdivision have an appropriate
governmental unit responsible in perpstuior performing maintenance or for overseeing the
performance of maintenance by a private entity, such as a property owner's association.

Thesestandard®f theMCPWO applyin the review of the following:

Applications for permits to discharge to aunty drain under P.A. 40 of 1956, as amended.
Lot splits and sbdivision sites to be platted under Public Act 288.

Review of stormwater system plans in other classes of developmentslevelopments,
whenagreed upon blpcal governmentand the county

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 final plat.

1.2 Tentative Preliminary Plat Submittal and Review
A. Submittal Requirements

The submittal of a tentative preliminary plat is encouraged but not required. The submittal will
aid the site engineer armtoprietorin understanding any requiremetit&t maybe required by

the MCPWO. However, if a tentative preliminary plat is submitted for MCPWO review, certain
plat requirements must be mefThese requirements have been developed in the context of
tentativepreliminary plat submittal under the Michigan Ladibision Act.

1. A tentativepreliminary pla showing the layout of the area intended to be subdivided or
developed will be submitted to thHdCPWO by the proprietor. This pltawill be prepared
under the direction of, and sealadd signedby, a registeregrofessional engineer or a
registered land surveyor. Thientative preliminary platshall be drawn to a standard
engineering sshemtse on 240 x 360

5 Macomb County Public Works Office
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2. Two copies of thaentativepreliminary pla, prepared in accordance with the rules set forth in

B.

this sction, will be submitted together with a letter of transmittal requesting thedrtteive

preliminary plabe reviewed The names of the proprietor and engineering or surveying firm,

with mailing and emailingaddresses, fax, and telephone numbergdah, will be included
with the transmittal.

Should the proprietor plan to subdivide or develop a given area but wishes to begin with only
a portion of the total area, the origirtahtativepreliminary pla will include the proposed

general layout for theentire area. The first phase of the subdivision will be clearly
superimposed upon the overall plan in order to illustrate clearly the method of development

that the proprietor intends to followEach subsequent plat or phase will follow the same

procedue until the entire area controlled by the proprietor is subdivided.

Review and comments by the MCPV#Donly one portion or phase of the subdivision does

not ensure final acceptance of any subsequent phases or the cxezedll gplat for the entire
area,nor does it mandate that the overall general plablbewed as originally proposeid
deviations or modifications acceptable to WePWOare proposed.

General Information Requirements

The developmerghall acceptexistingdrainage originating outsid# the development limits that
flows onto or across the developmemdll tentative preliminary platwill include the following

The location of the proposed development by means of a small location map.

The township, city or village in which the parcel is situated.

Thesidwell number angarceldescription that includes tlsectionnumber, Town and Range

information:
1.
2. Date of plat desigand any revision das
3. North arrow
4.
5.
in which the parcel is situated.
6. The number of acres to be developed.

Contours, at 2oot intervals or less, witrstatedbenchmark and horizontal and vertical
NAVD 88 datum. Include contour information for 100 feet «fite on adjacent properties.

The proposed street, allegnd lot layouts and approximate dimensions.

The location nameand description of all eeite and adjacent offite features that may be

relevant in determining the overall requirements for the subdivision.

include, but are not limited to the following:

a.

b
c.
d

o

Adjoining roads, subdivisions, and other depenents

Schools, parks, and cemeteries

Drainsand drain namesewers, water mains, septic fieldad wells

High tension power lines, underground transmission lines, gas mains, pizeiohesl

other utilities

Railroads

Existing easementdncluding recordedLiber and Page if available Existing and
proposedCounty drainreasemerst shall be indicated on the pktd shall be designated as

6 X Xed Wide easemerit o

t he

6DRAI N NAMterdraibagé.i nage
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g. Natural and artificial watercoursesegulated wetlands, and wetland boundaries,
floodplains, lakeshaysand lagoons

h. Designated natural areas

i. Soils description in accordance with the USDAtnal ResourceConservatiorService
(NRCS)standard soils criteria

J- Any proposed environmental ngation features

k. Current/proposed zoning classification

C. Tentative Preliminary Plat Review

The MCPWOwill review and provide commenh a tentativepreliminary plat withinthirty (30)
days ofits submittal. If theMCPWO has comments on theoposedentdive preliminary plat as
originally submitted, thétACPWOwill notify the proprietor in writing. One copy of the tentative
preliminary plat, with commentsyill be returned to the proprietorSubmitta of the tentative
preliminary plat isnot required bedre the MCPWO will proceed with review ofthe final
preliminary plat

1.3 Final Preliminary Plat Submittal and Approval
A. Submittal Requirements

The MCPWOwWill review the final preliminary plat to assure that adequate stormwater drainage
will be provided and that 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 downstFedlowing are the

minimum submittal requirements for final preliminary plats:

1. For all projects to be reviewed by the MCPWO, the proprietor will submit two copies of the
final preliminary plat with a letter of transmittal requesting review apptroval

2. The proprietosshall ircludealongt er m mai nt enance plan for the d
management systefne. detention basirgnd asignedmaintenance agreement with eatity
to assume responsibility of the maintenangelong term maintenance plan is also required
when plats include approved Best Management Practices (BMPs) for stormwater
management creditSee Apendix J for stormwater management credit explanation

In addition to all previously describeslibmittal requirementsthe final preliminary platwill
include, at a minimum, the following information:

1. Allinformation described in Part 1, Section I tentativepreliminaryplat approval except
as modified herein.

2. The names of the proprietor and engineering firm, with madimdj emailing addresses, fax,
ard telephone numbers feachshall be included with the transmittal. ®lpreparedvill be
in accordance witlPartl of these standardender the direction of, and sealadd signedy,
a professional engineer regigtd in the State of Michigan

3. For al projects, theproprietorwill submit two complete sets dhe final preliminary plat
drawn to a scale no smallerthardo = 4aé& on 2 4 dhe platsBall be ssaleck e t s
and signedby a professional engineer, and drawn to standard enginearithgss The

7 Macomb County Public Works Office
Procedures and Design Standards



Procedures for Submission & Approval of Subdivision Plats

submittal shall include all required information listed in Part 1, Sections 1.2 and 1.3, as well
as the following, where applicable:

a. The proposed project layout with all dimensions, including the proposed drainage system
for the project. Showll utility crossings.

b. Topographic maps, at twloot contour intervals or less ddAVD 88 datum, showing
existing and proposed grades, as well assioéf topography over at least 100 feet of the
adjoining property. Maps will also show all existing waterrses, lakes and wetlands,
and the extent of all ofite drainage areas contributing flow to the development.

c. The date the site topographic surwegs performed Where existing conditions, at the
time of plan submittal, differ from conditions at thené of survey, the MCPWO may
require an updated topographic survey.

d. Plans and details of proposed retention/detention facilities. Soil borings may be required
at the sites of these facilities.

e. Planviews, profiles and details of all roads and storm sew&hg storm sewgplans will
include type, size, and class of pipe, length of run, percent of slope, invert elevations, rim
elevations, cover depth, backfill type, depth and compaction, and profile of the hydraulic
gradient, as specified in thes&rocedues and Design Standards for Stormwater
Management

f. Storm sewer calculations indicating the number of acres, calculated to the nearest tenth of
an acre, contributing to each specific inlet/outlet, the calculated hydraulic gradient
elevation, maximum flow incubic feet per second (cfs), and the flow velocities for
enclosed system$Refer to Part, Sectiord.2.A.for calculation requirements.

g. A drainage area map, overlaid onto a copy of the site grading plan, which clearly shows
the areas tributary to eacmlét and/or storage basin.Any off-site drainage area
boundaries tributary to a specific inlet and/or storage basin must be clearly mapped.

h. Plans, profiles names, easements, and details of all open drains, drainage swales, and
drainage structures. Appr@d6 Our s t anBr 6 Re p b dsignage stalbbhel ut er 6
required forthe development abad crossing$or open county drains(See AppendidxC
for sign information.)

i. Plans and details of the progaissoil erosion and sedimentation con(8ESC)measures,
both temporary (during construction) and permanastrequired hyP.A. 451, Part 91
Public Acts of 1994, as amendaad the Macomb County SESC ordinance

j- All construction specifications for the stormwater management facilities, including design
data and criteria used for designing detention/retention basins and sizing all drainage
structures and channels including weighted runoff coefficient calculations.

k. Open drains andvatercoursesshall be shown with a typical ditch cressction and
matching contours. Proposed cressctions shall be shown witkxisting and proposed
elevations and labeled with appropriate stations.

I. Locations of all drain fields as approved by the Macomb County Health Department and
of all reserveareas. Drain fieldand eserve areashall not be located withiCounty
draindrainage easements.

m. A single sheet showing all proposed storm drainage facilities with drainage easements
shall be submitted. This sheet shall be overlaid on the overall road and utility plan and
drawsnt o a scale no smaller than 10 = 1006.

8 Macomb County Public Works Office
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n. Drain easement sign locations within the county drain easement for open county drains.
See Appendix C for sign information.

B. Drainage Information Requirements

Development projectare required to provide access arapacity for any existing drainage
tributary to the site.The increased volume of water discharged due to development of the site
must not create adverse impacts to downstream property owners and watercourses. These
adverse impacts may include, but aré hmited to, flooding, excessive soil saturation, crop
damage, erosion, and/or degradation in water quality or habitat. Proposed drainage for the
development will conform to any established county drainage distridie proposed drainage

plan will, in every way feasible, respect and conform to the natural drainage patterns within the
site and the watershed in which it is loca@dconform to drainage patterns approved by the
MCPWO. All final preliminary plats will include the following required storrater management
information:

All calculations used in designing components of stormwater management systems.

2. The overall stormwater management system for the proposed development, indicating how
stormwater management will be provided and where the deiniigoutlet.

3. The location of any osite and/or offsite stormwater management facilities and appropriate
easements that will be dedicated to the entity responsible for future maintenance. Easement
information will be consistent with Pa3t Section3.6.

4. A description of the offite outlet and evidence of its adequagylditional/adequateft-site
easement may be required.

5. A map, at the USGS scale, showing the drainage boundary of the proposed development and
its relationship with existing drainage fmans.

Provide a cross section of the existing drain with exisdimgj proposedlevations.

Any natural watercourses and/or county drains passing through the proposed development,
along with the following:

a. Area of upstream watershed and current zoning.

b. Prdiminary calculations of runoff from the upstream area for both they2@® and 1.5
year, 24hour design storms, for fullproposeddeveloped conditions according to the
current land use plan for the area.

8. Any natural watercourses or county drains that adjacent tadhe development. If
discharging to andjacentwatercourse or county drain, then 7a & 7b requirements apply.

9. If development is proposed in an area where special drainage problems exist or are
anticipated at the site, on adjacent properti@s downstream, more stringent design
requirementsthan contained in thesBrocedures and Design Standards for Stormwater
Managemenmay be required.If any part of the sitdies within a floodplain then itshall
satisfylocal, state and federakquirements for subdivisions within a floodplain.

C. Final Preliminary Plat Approval

When the final preliminary plat has been approved, electronic copies of the final preliminary plat
shall be provided in an acceptable format for those items that specifidally te the storm
drainage facilities and information required in these Rules. These items include, but are not

9 Macomb County Public Works Office
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limited to, storm sewers, swales, ponds, grading plans, etc., as well as all available information
such as complete site layout, sanitary seamer water main plans, and topographic surveys.

Approval of the final preliminary plat by theICPWO is valid for two calendar yea If an
extension beyond this period is needed, the proprietor will submit a written request to the
MCPWO for an extension.The Macomb County Public Works Commissioner may grant one
year extensions of the approval, and may require updated or additional information, if needed.

Shouldmodifications be made to the plans after approval is granted from the MCPh¢@, set

of plans must be submitted for review and approval. A cover letter shall be included with the
plans which states the changes made to the pl&ased on modifications, revised electronic
copies may be requirdry the MCPWO

14 Final Plat Submission and Approval

Approval of the final plat and Certified True Copy (CTC) is requir&thal plat review will be
completed by theMCPWO within a reasonable timeframe following submission by the
proprietor. If the plat is not acceptable, written notiteegection and the reasons therefore will

be given to the proprietor. If the Commissioner approves the plat, s/he will affix his/her signature
to it and the plat will be executed. As a condition of final plat approval, the Public Works
Commissioner wilrequire the followingSee AppendiD for a Final Plat Checklist)

1. The municipal governing body in which the proposed development is located must approve
thefinal preliminary plat. Evidence of this approval will be submitted toMi@PWO with
the finalplat.

2. On sites containing aounty drain, complete subdivision agreements (including deed
restrictions) and appropriate easement language must be submitted for the Public Works
Commi ssi oner 6s r ev isebmitingimefinsdgpapr oval prior to

All provisionsand drain improvementsr County draits are required prior to approval.

A final plat, when submitted to the Public Works Commissioner for signature, will include
the Public Works Commissioner's Certificate (#ggpendix E for the Macomb County
Puh i ¢ Wor ks Commi ssionerods Certificate).

A soil erosion permiunder the guidelines adhe Macomb County SESC Ordinance ahd
Michigan Soil Erosion and Sedimentation Control Act, P.A. 451, Part 91 Public Acts of 1994, as
amended, must be obtained from tNECPWO, or other appropriate agency, prior to any
construction.

15 Final Plat Recirculation

Upon recirculation of a final plathe proprietor must provide in writing the reasori(s)the
MCPWOfor resigning The poprietor shall provide any informatido support suchrequest.

10 Macomb County Public Works Office
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Part 2 Procedures for Submission & Approval of
Engineering Plans for Unplatted Developments

2.1 Purpose

All site developments or projectdirectly impacting a county drain require engineering
constructionplan approval frmm the MCPWOQ. These rules provide minimum standards to be
complied with by proprietors, and in no way limit the authority of the local municipality in which

the development is situated to adopt and enforce higher standards as a condition of approval of
the site plan. The following section outlines the requirements that shall be met when submitting
plans for unplatted developments. Trhegiew of the engineering construction planay not be

as extensive as plat reviews, however involves similar requiresmespon the request of a
municipality, theMCPWO will review and offer comments on a site development not directly
impacting a County drain.

A. Engineering Construction Plan Requirements

The MCPWO will review engineeringconstruction plans to assure thhe receiving County
drain is not adversely impacted by the development or projébe engineeringonstruction
plansmustinclude, at a minimum, the following information:

1. The names of the proprietor and engineering firm, with mailing amaikng adiresses,
fax, and telephone numbers for each shall be included with the transmittak vitlebe
prepared under the direction of, and sealed signedy, a professional engineer registered
in the State of Michigan and will be in accordance with tHessecedures and Design
Standards for Stormwater Management

2. The proprietor will submit two complete sets of #rgineering construction plandrawn
to a scale nod0OémabhdronhaAaolr 38360 sheet s.
required ifiormation listed in Part 1, Sections 1.2 and 1.3

B. Engineering Construction Plan Approval

When plans have been approved, electronic copies of the final plan set shall be provided in an
acceptable format for those items that specifically relate to then sioainage facilities and
information required in thesBrocedures and Design Standards for Stormwater Management
These items include, but are not limited to, storm sewers, swales, ponds, grading plans, etc., as
well as all available information such aemplete site layout, sanitary sewer and water main
plans, and topographic surveys.

A stormwater facility maintenance plamd agreement shall be submitted by the landovarer
approvedBMPs used for stormwater credit

A soil erosion permitunder theguidelines of theMacomb County SESC Ordinance atiok
Michigan Soil Erosion and Sedimentation Control Act, P.A. 451, Part 91 Public Acts of 1994, as
amended, will be obtained from thdCPWO, or other appropriate agency, prior to any
construction.

11 Macomb County Public Works Office
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Approval of construction plans by tHdCPWO s valid fortwo calendar yea If an extension
beyond this period is needed, the proprietor will submit a written request to the Public Works
Commissioner for an extension. The Public Works Commissioner may gay¢ar extensions

of the approval, and may require updated or additional information, if needed. Should
modifications be made to the plans, a new set of plans must be submitted for review and
approval. A cover letter shall be included wikte tplans which states the changes made to the
plans.

12 Macomb County Public Works Office
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Part 3 General Requirements for Drains under the
Jurisdiction of the MCPWO

3.1 Purpose

The following section outlines the general requirements that shall be met when performing any
work on a county diin or its appurtenance€nce theMCPWO Engineering Division has

approved the engineering plans, a permit must be applied for wikh@R&VO, Soil Erosion and
Sedimentation Control (SESC) DivisionThe SESC Division issues all County drain permits

for the MCPWO.

3.2 Permits

A permit shall be required from tidCPWO prior to performing any work oa muntydrain or

its appurtenancesThe purpose of the permit process is to protect the drainage district(s) from
activities that could be a detriment teetountydrain and add cost to that district in the futufe.

drain permit issued by tHdCPWOwill not relieve the applicant and/or his/her contractor of the
responsibility of obtaining permits, approvals or clearances as may be required from feateral, s
or local authorities, public utilt compaies and private property ownershe types of work
requiring a permit from the MCPWO include, but are not limited to, the follawing

1 Connectingtappingto any part of a&ounty drain, whethdt is an open dich, enclosed drain,
manhole or drainage structure. A tap can be a direct connection or a pipe outlet.

1 Crossingover or underany part of an open ditch or enclosed pipe. Examplesassings
include but are not limited tatility lines, driveways, culws, and bridges.

1 Performing work within &ounty drainreasement.

Approval by theMCPWO s required prior to submitting a permit application and commencing
work. Plan submittals should conform to the engineering plan requirements listed in Part 2, 1.1,
A-C, as appropriate A soil erosion permit under the guidelines of the Macomb County SESC
Ordinance and the Michigan Soil Erosion and Sedimentation Control Act, P.A. 451, Part 91
Public Acts of 1994, as amended, must be obtained fronM®EWO, or otherappropriate
agency, prior to any constructiolMepending on the extent of work proposed, a contract with the
MCPWO may be required.

A. Connections to County Drains (Taps)

All taps to a county drain must conform to MM€PWO standards and requirementsis desired

that all connections be tapped into a manhole or catch basin. If this is not possible and
connection must be made in the main line sewer, a blind tap may be permitetbllowingtap
requirements include, but are not limited to, the foilay

1. Blind Taps

a. All taps to county drains must be connected wiimforcedconcrete pipe, unless an
alternative pipe material is approved by HEPWOQ.

b. All taps must have a concrete collar per detdil dr 2F2. (Refer to Appendi¥)
No tap is alloved at a pipe joint.

d. No jackhammer or sledge hammer shall be used for the tap until a diameter has been
established with a star drill or concrete saw per DetgB.1(Refer to Appendi¥)
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All connections must be properly sealed to prevent leakage amdiloation into the
storm system.

Global Positioning SystenGPS locations(submeter accuracydf all constructedaps
to the County drailarerequiredin an acceptable electronic format.

Manhole Taps

. All taps shall be made so tha 1 foot (minimum) wall area exists between the proposed
tap and any existing pipe inside the manhole.

. Class B concrete collar and bedding shall be a minimum of 12 inches and shall be placed
on undisturbed soil and extend to the first joint of the pregdapper detail F. (Refer
to AppendixF)

c. Taps to manholes must be pointed in the inside.

. All taps shall be cut flush with the inside wall of the manhole.

. All debris in manhole, as a result of the tap construction, shall be removed after
constructions complete.

. GPS bcations (submeter accuracypf all constructedtaps to the County draiare
requiredin an acceptable electronic format.

Open Drain Taps

. All taps shall be constructed at the drain invert and perpendicular @otlngy drainper
detail 2G. (Refer to AppendiX¥)

. All taps shall include a flared end section.

c. No bar screen will be allowed on the end section.
d. Taps shall be bedded in sand cement dry mix Grade C (256R.®PSck) for the last 2 %2

pipe plus end secti

. A manhole is required at the top of bank, just inside the Right of Way line. No sump
allowed.

. Taps shall be laid at a minimum pipe slope.

. Pipe shall not extend beyond the intersection of top of pipe and drain banRige shall
not be exposed.)

. GPS locations (submeter accuracypf all constructedtaps to the County draiare
requiredin an acceptable electronic format.

Sump Pump Leads to Pipes

. Blind taps for sump pump leads will only be allowed to a County drain pipe rsedtien
a manhole, catch basin or inlet does not exist for the area to which the lead will service per
detail 2H. (Refer to Appendi¥)

. GPS bcations (submeter accuracypf all constructedtaps to the County draiare
requiredin an aceptable electronic format.
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Crossing a County Drain

A minimum clearance of five (5) feet must be maintained between the invert of the open
County drain and any proposed underground utility or other underground crossings of the
drain. Additional deptimay be required.

A minimum clearance of eighteen (18) inches for an encld@ednty drain shall be
maintained between tlwutside diameteof the drain and any proposed underground utility or
other underground crossings of the drain. Additiahedrancenay be required.

GPS bcations(submeter accuracypf all constructedcrossingsto the County drairare
requiredin an acceptable electronic format.
Permit Requirements

A permit application must be completed and accompanied by amgsay fee and release
of rightsof-way in recordable form, executed by all owners of interest.

A notice of72 hours must be given to tMCPWO, Soil Erosion and Sedimentation Control
Division prior to any construction affecting the drain.

All work must be completed in accordance with the plans and specifications submitted by the
proprietorand approved by this office.

GPS locationg(submeter accuracypf all constructedmanholes taps and crossingsare
required

TheMCPWOshall be notified in writing within ten (10) days of the completion of a project.
A final inspection will beperformed and a letter of permit closure may be issued.

A permit shall expire when work has not commenced within one (1) year of the date of
issuance.The MCPWO may extend the permit upon the request ofajicantin writing.

The MCPWO may revoke a @rmit if there is a violation of the conditions of the permit or if
there is a misrepresentation or failure to disclose relevant facts in the application.

Activities Not Requiring a Permit

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

1.
2.

34

Work being performed under a contract with Bh€PWO.

Debris removahnd/or hetrimming of trees and brusim the Countydrain. However, if there
is anytree removal oearthwork associated with tlebris removal and/drimming, a
permit may be required.

Contract Requirements

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

1 Relocating any portion of a Qaty drain.
1 Enclosing any portion of an existing op€nuntydrain.

1 Performing work within a County drain easement.

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

1. A petition, along with the ggopriate filing fee, from the proprietor to make improvements to
a County drain.See Appendix N for example petition forms.

A County drain board must determine the necessity of the drain improvement.
The MCPWO Engineering Division must approve the ergjing construction plans.

The company name, address and phone number of
name and title of a representative for said company who will sign the contract. The
MCPWO must approve the selected contractor as celfind in good standing.

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

Reproducible mylars of all sheets requested by the MCPWO.

Contractor insurance and bonds as required by the contract.

© N o

All applicablelocal, state and federpermits
9. An executed drain project agreement with thepgetor.

A soil erosion and sedimentation control plan developed under the guidelines of the Michigan
Soil Erosion and Sedimentation Control Act, P.A. 451, Part 91 Public Acts of 1994, as amended,
must be approved by tMCPWO, or other appropriate agengyjor to any construction.Upon
execution of the contract and prior to commencing work, the contractor must schedule a
preconstruction meeting at the MCPWO.

35 Plot Plan Requirements

If a County drain is located on the property, the following inforomatust be included on the
plot plan when applying for a permit:

Show and label the County drain and its associated easement.

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

3. Show anyexisting and proposed taps, crossings or encroachments in the county drain
easement.

4. Add the following note:i NOT E : THE CHANGI NG OF GRADE, PLACE
OR PERMANENT STRUCTURES (l.EPOOLS, FENCES, SHEDS, ETCIN THE
O0DRAI N NRANAGEEASEMENTIS PROHI BI TED. 0o
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5. Showany natural and artificial watercourses, regulated wetlands, and wetland boundaries,
floodplains, lakes and lagoans

3.6 Easement Requirements

1. A proposed public utility to be located in a County drain easement will only be considered
when there is no other feasible alternatiyfea utility is to be located within the rigiaf-way
of any County drain or drainage easement, it diedipproved by the MCPWOQIf approved,
a Licenseao-Use (LTU) Agreement must be executed MZPWO prior to construction.
Approved utilities will be located such that it will not increase the expense of maintaining the
drainage facility.

2. Easement widths will be determined by the Publicr®aCommissioner and be situated in
such a way as to allofor maintenance acces#n general, easement widths will conform to
the following(round to nearest 5 ft)

a) Open County Drains
The easement width will vary by the width of the bankfull channelfldodplain width ratio,
and the sidslope angle (Figurd.l).

b) Enclosed County Drains

The easement required by tRNECPWO will vary based on pipe size, depth and soil types.
The following equation should be used as a guideline for estimating theezdsenuired by
the MCPWO:

Enclosed Drain Easement Width = pipe diameter+«d&pth + 2 feet

A. Drain Easementswithin Subdivisions or Condominium Developmens
1. If a County drain easement is to be platted, the easement on firghallatad as follows
NoXXédet wide easementDrteai ntargee OMiRALI rNi dNtA ME®Dr dr

2. The location and purpose of drainage easements should be clearly described in the
condominium master deed.

3. Language will be included within the subdivision deed restristamcondominium master
deed that clearly notifies property owners of the presence of stormwater management
facilities and accompanying easements, as well as restrictions on use or modification of these
areas.

B. Drain EasementDedication

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

1. A metes and bounds description of both the property and the proposed eaakmgntith a
sketch on 8 %2 x 11 inch paper.

2. The name(sand addressf theperson(s) authorized to sign thasemendocument Include
title(s) as appropriate (i.e. husband, wife, owpegsident of company, etc.).

17 Macomb County Public Works Office
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3. Payment of the recording fee. The fee shall be made payable to the Macomb County Register
of Deeds and submittedhen the executed easement is returned to the MCPWO.

C. Drain Easement Relinquishment

In order to relinquish a County drain easement,M@&PWO must approve the request. Once
approved byMCPWOQ, the following procedure must be completed:

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

2. Submit an exhibit showing the parcel, the easement to be relinquished across the parcel, and
the legal description of both thparcel and the easement. The exhibit shall also include the
Liber and Page(s) of the easeméiavailable.

Relinquishing fatted drain easementsll also require circuit court action.

D. Drain EasementEncroachment

In general, encroachments are nabecallowed in County drain easements unless a hardship is
demonstrated. All encroachment requests will be reviewed on a case basiasA LTU must

be executed if an encroachment is approvédn encroachment is discovered in a County drain
that wa not approved by tHdCPWO, it must be removed at the expense of the owner.

18 Macomb County Public Works Office
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Part 4 Design Criteria and Engineering Standarddor
County Drains

4.1 Purpose

The following section outlines the design criteria thadllshe used when designing a County
drain. The requirementeflect theMCPWO0 s need to protect public he
welfare per the Michigan Drain Code, as well as meet its NPDES Phase 2 permit requirements.

42 Design Criteria for Enclosed County Drains

An enclosed storm draisystem must be designed to accommodate the stormwater runoff from a
10-year, 24hr storm from the entire contributing watershdfdlocated within a regulated 160
floodplain, then the enclosed storm drain system must be designed to accommodate the
staomwater runoff from a 109r, 24hr storm from the entire contributing watershed@he

AManningo formula wild.l be used to check the pipe
Q=1.486x Ax R¥®x S/
n
Where, Q = flow capacity {t%s)

n = Manning coefficient of roughness
A = crosssectional area of pipe fjt

R = hydraulic radius of piped/P (ft)

P = wetted perimeter of pipe (ft)

S= pipe slope (ft/ft)

1. All calculations must be provided in a format similarthe Storm DrainDesign Chartin
AppendixL.

2. The hydraulic grade line must be calculated for the entire system. The hydraulic gradient
should in no case be higher than the rim elevation of any structure.

3. The minimum pipe size for storm drains accepting surface runbfischesdiameter. Rear
yard pipes may be smaller, but must be used in conjunction with a drainage swale that directs
runoff to a minimum 120 diameter pipe structur

Premium pipe joints must be used to prevent infiltration.

Storm drains shall be design&mlhave a minimum velocity flowing full of 2.5 ft/sec and a
maximumvelocity of 10 ft/sec. The velocitgt a pipe outfall should be between 2.5 to 5.0

ft/sec to prevent scouring at the outtth e Manni ngés 6éné value for c
and n=0.@4 for corrugated metal pipe.

6. Energy dissipatorsiay be requiredt outletsbased on the velocitgt the outfall Riprapmay
consist ® minimum fragmented limestone or other suitable rock underlain with geotextile
fabric. Broken concrete is not allowed.

A. County Drain Drainage Structures

Where applicable, all catch basinmanholecovers should include embossmesd appropriate
to drainage outlep f 60 Dump No WaeetRiverorDaddields t o
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B. Pipe Requirements

Contractor must suppliiCPWO with caopies of pipe certification slips matching pipe required
for contract prior to installing.

1 Reinforced Concrete PigRCP)

a. All RCP shall be premium joint (rubber gasket) unless otherwise indicated on the set of
drawings approved byICPWOQ.

b. Class of the RE shall be that indicated on the set of drawings approvétadBswO.

c. All joints in RCP having a diameter of 36 inches and larger shall be pointed up on the
inside with mortar after backfilling and/or grouting has been completed.

2. Corrugated Metal PipCMP)
a. Gauge of the CMP shall be that indicated on the approved set of drawings.

b. All CMP shall be helically corrugated, continuous seam, metal pipe withlleel end and
water tight bands (Hugger or equal).

c. All CMP shall be bedded and backfilled with sandnfpacted in 1 foot layers) or pea
stone to 1 foot above the top of the pipe.

d. When using CMP, concrete cradles shall not be allowed. An approved alternative will be
required when such conditions exist.
C. Trench Width

a. The maximum width of trench at top of pighall be the outside diameter of the pipe, plus
24 inches.

b. If the maximum trench width is exceeded, the Contractor, at his own expense, shall
construct a concrete cradle or other type of approved bedding to provide support for the
additional load.

c. When and bedding is used, the maximum trench widths shall be used to permit
compaction of the bedding around the pipe.

d. If stone bedding is used, a minimum of 6 inches clearance shall be provided on each side
of the pipe.

e. In any case, the Contractor, at his oswpense, shall be responsible for maintaining a safe
trench at all times.
D. Bedding and Cradles for RCP
1 Bedding:(See Detail B in Appendix F)

Pipe bedding is defined as that material placed from a minimum of 6 inches below the pipe to the
Y point of he pipe. If shall consist of sand, pea stone or of Portland Cement in combination with
pea stone and sand as follows:

Pipe Size Bedding Requirement
Under 48 Inches Sand or Pea Stone
48 Inches and Larger Pea Stone
Special Items Bedding Requement
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In Road R.O.W. (See Details .1 thru 2Z.5in Appendix F)
Horizontal Elliptical, Radius,
Precast Bends Conldte Chadle® ,
Increaser/Reducers (See Detail B in Appendix B
2. Concrete CradlgSee Detail B in Appendix F)

Concete Cradle is defined as that material placed from a minimum of 6 inches below the pipe to
the centerline of the pipe when required. It shall consist of sand, pea stone and Rertiant
dry mix Grade C (2500 Psi5 sack)

E. Laying of Pipe

Pipe shall bdaid from the lower end of sewer upstream, with the bell end up grade. The use of

brick, lumps of clay, wood, etc., to level the pipe will not be permitted. Pipe shall be rammed
Ahomed and i f joints do not r entedisand, bcablhand vy c| o s
winch, or other approved means, shall be used to maintain a tight joint.

All pipe shall be laid to line and grade as called for on the plans using a laser beam and target.
Each pipe as laid shall be excavated to provide equal cleacemboth sides of the pipe. After

the pipe is set, care shall be taken in backfilling so as not to disturb its line or grade. As work
progresses, the interior of the pipe shall be thoroughly cleaned.

F. Backfilling

a. Backfilling is defined as the placemeaind compactionof approved material, by an
acceptable method, in the excavation from the top of the bedding or top of cradle, to the
proposed ground surface gra@feee Detail 1B in Appendix F)

b. All backfill material shall be free from refuse, vegetable oyanic matter, boulders,
rocks or stones, or other material which is unsuitable.

c. All excavation shall be backfilled to a point 1 foot above the top of the pipe immediately
after installation.

d. Backfill density when required shall be at the expense of thelajger.
e. Note: For backfill within the ROAD ROW see DetailzZ1l thru tZ.5in Appendix F

G. Manholes, Catch Basins, and Inlets
1. In-Line Manholes{See Detag 1-C & 1-D in Appendix F)
Diameters shall be as follows:
12-inch to 30inch pipe = 4-foot dia
36-inch to 42inch pipe = 5-foot dia.

Precast AiTo

48-inch and Larger
2. Junction Manholes or Manholes at tur(ee Detail DD in Appendix F)

Shall be 8 feet diameter maximum and have a minimum of 1 foot of wall area between pipe
inside the manble. $ecial $ructures will be required for Junction Manholes and Manholes at
turns requiring a diameter greater than 8 feSpecial structures will also require approval of
sealed shop drawings prior to construction.
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3. Materials for Manholes, Catch Bias, and Inlets

a. Water for concrete and mortar shall be clean and fresh, free from oil, acids, and organic
matter.

b. Mortar for laying brick and/or block, for pointing of joints, and for plastering outside of
structures shall be composed of 1 part Portlagehéht and A/2 parts masonry sand.

H. Backfill Around Structures

All backfill placed within 3 feet of manholes, catch basins, inlets and other underground
structures shall be of approved sand, placedfoofllayers and compacted.

l. Disposal of Excavated Mégerial

Excavated material not suitable for backfill or in excess of the quantity required for backfilling
shall be disposed of by the Contractor at his own expense.

J. Maintenance of Existing Drainage

If it is necessary in the performance of the work tormig existing drainage, temporary
drainage facilities shall be provided until the existing drainage facilities are restored. Flows in
County drains must be maintained at all times during construction.

K. Method of Measurement

Sewers shall be measured ingdaas the actual horizontal length, in lineal feet, from the center
of-manhole to centesf-manhole. When structures such as junction chambers, pump stations,
etc., are constructed on sewer lines, measurement shall be tefarsid# such structure.

L. Determination of Culvert Size

All culvert design calculations must be submitted toNt@PWO for review. Calculations must
be signed and sealed by a Professional Engineer and must include:

1. Delineation on a topographic map of the area contributing to thertulve
Hydrologic calculations to determine the amount of flow.

Hydraulic calculations used to determine the size of the culvert.
Calculations for height of cover, gauge size, and expected loads.

o M w DN

When an existing culvert is proposed to be modified, backweddrulations and/ or
downstream calculations may also be submitted.

a. This office wild.l use the ARati onal Met hodo,
method, to determine the flow contributing to the culvert. Culverts shall be sized to pass
a minimum 10year storm event or the governing design storm of the watercourse, which
may be higher.

b. The velocity within the culvert shall be neither siltative nor erosive.

4.3 Design Criteria for Open County Drains
There are several elemetitstmust be considereturing the design of an open County drain:
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1. The bankfull channel must be designed to provide-teng stability and not undergo
excessive erosion or deposition.

2. The flood conveyance channel needs to congeg minimumthe 10year storm, 24r
stormevent plus 0.5 feet of freeboard.

3. The impacts on water quality from construction and nonpoint source pollution need to be
minimized to the maximum exteptacticable.

4. Additional capacity may be required at thenkfull elevation to provide floodplain dreage
at bridges or culverts.

5. When a County drain is the proposed outl et
regarding storm water detenti@art 5)shall apply.

6. There may be cases where downstream conditions limit thengxaitlet. In this situation,
the discharge from the site shall be limited to confdomthe governing downstream
conditions or an increase in the downstream capacity may be required.

7. The allowable outflow from the proposed site will be limited to therpta share of the
capacity of the drain. In cases where the drain outlet has already reached capacity, the
burden is on the proprietor to design and construct, at his expense, any necessary
improvements to the capacity of the Drain or downstream outlet

8. Permanent structures and detention basins may not be constructed within the permanent
County drain easement.

A. Channel Design Approach

The typical crosssection for an open County drain is a matage design (Figurd.1). The
crosssectian shall have multiple stages consisting of an active bankfull channel within a larger
floodway. The construction of a leflow channel may also be required.

Low Flow Channeli the low flow (or thalweg) channel will increase channel velocity and
depth duing periods of low discharge to improve sediment conveyancéhanebyimprove
channektability.

Bankfull Channel i in stable alluvial stream channels with a hydraulicatiynected
floodplain, the point where the flow just begins to overtop the banksstdble channel into

its floodway.

Floodway i the 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 ot conformto the NFIP floodway.

OVERALL DESIGN STORM CAPACITY

_‘7 / 0.5 FREEEOARD
?
FLOODWAY
TERRACE [~ SHELFWIDTH ~— 7 3
MIN. MIN. 1 MAX
—— 12w W 12W —
A

N——— MEAN DEPTH
A 4
— ~\_ INNER BERM
BANKFULL CHANNEL

LOW FLOW CHANNEL
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Figure 4.1 Standard Multi-Stage ChannelCross-Section

The following requirements apply to the desigropén County drains:

1. Size the overall drain floodway to convey at least the peak discharge of the lyistadm
event with a minimum 0.5 ft of freeboard.

2. The bankfull channel shall be designed to provide H@mm vertical stability such that the
channé gradient and dimensions are maintained and the bed will not undergo excessive
erosion or deposition. Design of the bankfull channel shall conforpermissible shear
stress design methods and channel stability checks, at a minimum.

3. A low flow channelmay be requiredvithin the bankfull channelo increase the sediment
transport capacitif the drainage area exceeds 2 square miles and sediment transport capacity
has not been determined.

4. Provide or maintain floodpin formi provide afloodwaywith a width of three to five times
the width of the bankfull channel (Figurel}t If constructing the required floodplain width
is not possible due to site constraints, the maximum width practicable shall be provided. This
may require steeper side slopes along one or both sides of the flood conveyance channel with
appropriate fencing.

B. Design Discharge

The capacity of the entire floodway shall be sized to convey at least-ffve 28hr storm event

with a minimum 0.5 ftof freeboard. The overall channel capacity may be determined from
USGS gauge station dat a, estimated with the
appropriate models such as HRAS (AppendixG). The design roughness coefficients of the
channé shall be based on the fullyegetated condition. The floodway capacity may need to
exceed the 19r storm due to the floodway width and terrace side slope requirements.

The bankfull channel shall be sized to convey the chaonging (or dominant) disharge (Qcf)

to allow for adequate entrainment and sediment transport capacity, thereby minimizitgrfong
maintenance. The chan#fetming discharge is a general term that is considered to be a single
discharge equivalent in its effect to the rangealistharges that govern the shape and size of a
stable, natural channel.

The following methoghould beused to determine Qcf:

Recurrence Interval: The actual recurrence interval that corresponds to the chfimmnehg
discharge in a stream based daatistical analysis. Leopold determined that the bankfull
discharge (determined in the field at USGS gauging stations) corresponded to-yheol.2
1.8yr (average 14r) recurrence interval on a flood frequency curve developed from long
term data at agauge station. The recurrence interval of bankfull discharge can vary
depending on the local conditig®wever, it is less than they2 flood.

If another method is proposed, it is recommended that the designer obtain approval from
MCPWO prior to proceding with the design.

C. Open Drain Construction

Construction means and methods will vary with eamimtydrain construction projectWhen
constructing any portion of a new or existing county drain, the following requirements and
considerations will gply:
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1. The methods of construction should minimize the area and duration of land and vegetation
disturbance, where possible. All disturbed areas within the County easement shall be
promptly stabilized.

2. Whenever possibléne riffle/pool topography of the bkfull channel bed should be retained
or enhanced and not graded flat and uniform.

Figure4.lis a conceptual drawing aftypical cross section.

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

Landscapingzall follow the appropriate requirementsRdrt6, Sections.3 A.
Back slopes of flood conveyance channels shall not be steeper than 3:1 (H:V)

The banks of the bankfull channel shall be predominantly deformable (unarmored) vegetated
banks. Armoring barkof the bankfull channel with riprap and other structural revetments
should be minimized. Bank armoring should generally be used only to protect infrastructure
or where required due to a narré@odway which may occur due to existing infrastructure
(Figure 4.3). If eroded or disturbed during construction, banks should be stabilized with
vegetative approaches combined with rolled erosion control products as a first consideration.
SeeAppendixH for guidelines on rolled erosion control products and (Wagan, 2003)
referenced in Appendix A for more detailed streambank protection guidelines.

FFEEFFEFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF S

N Deformahle (vegetated) streambank
A, Mon-deformable (armored) streambank

rerrsrss  |Jpperterrace slope

Figure 4.3 Concept of Deformable(Vegetated)Bank Treatments
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Part 5 Managing Stormwater Runoff
51 Purpose

This section sets forth design and constructtandards to be used by MIE€EPWOn review of
proposed stormwater management systems within its jurisdicfitnve water quality standards

and channel protection criteristandards apply to all new development and redevelopment
projectsunder MCPWQ@ surisdiction that disturb one acre or more, including projects that are
less than one acre that are part of a larger common plat of development or sale that would disturb
one acre or moreThe internal drainage for a site, as well as the downstream icosditill be
reviewed in accordance with the objectives of managing both the quality and quantity of
stormwater runoff. Every site is part of an overall watershed, and the system should be designed
within this context.

These standards are the minimoeguirements of th&CPWO and should not be construed as
all-inclusive. The design engineer must also consider other requirements for entities at the
federal,state, andocal levels when developing stormwater management facilities. Exceptions
will be consideredand requireapprowal by MCPWO.

The MCPWO recognizes that it is difficult to develop one set of uniform standards that are
capable of accommodating all variables and unique site circumstances, specifically on smaller
sites. Waivers or variancéiom specific provisions of these standards may be requested, and
alternatives consistent with the overall intent of stormwater quantity and quality management
may be proposed, subject to the approval of the MCPVB@rmwater credits may be applied
whereapplicable (Appendix J).

The MCPWO6s stor mwater ma n a g e e nThey are futtherr i a
described in Sectiod.3.J.
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Table 5.1 Summary of Stormwater Criteria

Sec. Criteria Description

The total detention vohae of the basin required is equatie OFP volumeplus 1 ft of freeboardA
staged outlet for the Qlumemust be included when CP is required.

H.1. | Water Quality (WQ) Treat the runoff generated fromthe sitedor 1 . 00 r ai n
WQVol ume is determined by Sci

WQV = (Rv)(A)(P)/12

Where Rv = site runoff volume coefficient

A = site drainage area (ft"2)

P = design rainfall depth (1.0 inches)
Design for a maximum discharge concentratioB®fng/L Total
Suspended Solids (TSS). Not required if extended detention of
CP Volume is provided.

H.2. | Channel Protection (CP] The Channel Protection (CP) Criteria was developed to prevent
minimize the channel enlargement procebse CP Volume for a 2
yr storm must be stored and released over a period of at least 2

hours.
H.3. | Overbank Flood The purpose of the Overbank Flood Protection (OFP) Criteria is
Protection (OFP) prevent the increase in the magnitude and frequency of out bf b

flooding generated by developmerithe OFP volume (1Byr o r
over developed acreagehichever is greatgshall be detained and
released at a maximum runoff rate of 0.20 cfs per acre.

H.4. | Extreme Flood Safe conveyance of tH®0year storm from the site must be
Conveyance (EFC) provided for the detention basin overflow.
A. Stormwater Management Approach

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

Source Controls

Source ontrols reduce the volume of runoff generateesid@, and eliminate initial opportunities
for pollutants to enter the drainage system. They are the best option for controlling stormwater
and include the following key actions:

a. Preserve existing naturaddtures that perform stormwater management functions, such
as natural depressions, wetlands, and vegetation along streambanks.

b. Reduce the area of impervious surfaces through site planning. Minimize enclosed storm
sewer systems and directly connected imjpeisness by conveying stormwater through
vegetated swales, where possible.
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c. Where site conditions allow, use infiltration practices to reduce the volume of stormwater
runoft.

d. Careful design and installation of erosion control mechanisms and rigoroug maaice
throughout the construction period is imperative. Effective erosion control measures
include minimizing the area and length of time that a site is disturbed by construction
phasing, installing and maintaining effective erosion control measuresprangtly
stabilizing disturbed areas.

Site Controls

Site controls areised after the implementation of source controls to conveyirpa¢, and treat

(i.e, detain, retain or infiltrate) the stormwater runoff generated by development. The
engineering ad design techniques available to achieve these objectives is dictated by site
configuration, soil type, and the receiving waterway, but some universal guidelines for
controlling stormwater quality and quantity can be stat€de following four categoriesf site
controls are listed in order of preference.

1. 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 drainageaems and sites with suitable soils and no potential for
groundwater contamination.

2. Basins- The next most effective stormwater site controls are detention basins which
reduce peak runoff rates. The following criteria apply to detention basins:

a. Wet exended detention basins are generally preferable to dry detention basins, since
they hold stormwater longer, allow more particulates to settle out, and remove some
soluble pollutants.

b. Where site conditions prohibit the use of a wet pond, basins shoudsigned to
provide extended detention of stormwater to meet the channel protection criteria and
promote settling of sediment. The use of additional water quality treatment practices
will be necessary with dry extended detention basins (see treatniesit tra

c. The discharge shall outlet within the drainage basin where flows originate and may
not be diverted to another drainage basin, unless by approval MGRAWO. A
Certification Form for Adding Lands to a Drainage District (see Appehdixust be
submitted to thiMCPWOQ.

3. Conveyance Excess runoff must be discharged into conveyance systems once other
methods of reducing and treating stormwatessive have been implementadd carried
off-site to a suitable outlet.

4. Filtering Systems and Manufactured Systeimgiltering practices and manufactured
systems such as swirl concentrators may be used where adequate source controls cannot
be integrated into the site design due to space constraints.

The preferred hierarchgf structural site controls provides a comprehensive framework for
evaluating the place and function of individual practices within a stormwater management
system. The most important practices are source controls that preserve and protect the natural
envronment. The use of source control measures will be credited accordingly (ApPgndix
Many stormwater management practices can effectively achieve the WQ Criteria if properly
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designed and constructed. A list of practices and their estimated peotainfuspended Solids
(TSS reduction is provided in Tabk2.

B. Acceptable Stormwater Management Practices

Table5.2 provides the pollutant removal capabilities recognized by the MGPBMPs that do
not achieve the required TSS removal rate may be asgart of a treatment train. Third party
testing of other BMPs may be submitted for review and acceptance.

Table 5.2 Typical Sediment Removal Rates of Stormwater Management Practices

Type TSS Removal Rate
(%)
Infiltration basin or trench* 89
Perviouspavement system 35
Dry well 89
Wet extended detention pond 80
Dry extended detention (ED) basin 49
Landscaped ED basin (no buffer) 50
Conventional dry detention 18
Constructed stormwater wetland >80
Multiple pond or pond/wetland compley >80
Retenton basin 89
Grass swale 65**
Dry swale 81**
Wet (wetland) swale 87**
Vegetative filter strip 81
Bioretention 74
Sand filter 86
Cistern 15
Manufactured BMPs*** (swirl 43
concentrators, filter systems)
Catchbasin w/sump and hooded outlet 20

*Depends on soils
** Depends on swale length and design
*** Depends on results of independent testing

C. Detention Basins

Detention basins store stormwater runoff temporarily before discharging into a waterway.
Conventional dry detention basiase typicallydesgned strictly for flood controland do not
provide adequate channel protectaomd may not provide adequatater quality treatment. If a

dry basin is proposed for a site, then it must either:

a. Havea stagd outlet structure to provide extended detentibrthe CP volume (Section
H.2),

b. Behydraulicallyconnected to a second extended detention basin, or

c. Thedesigner must demonstrate that alternative methods, such as infiltration, achieve the
CP criteria through stormwater credits.
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Detention BasinGuidelines

Stormwater management planning shduédaddressed before the design stage:

a. The developer has an obligation to contact local municipalities to determine how the
proposed development will impact the subwatershed and whether the proposed
stormwatermanagement approach is consistent with the watershed management plan
and/or community master plan

b. The designer must ensure that the risk of flooding potential is minimized upstream and
downstream of the proposed site.

c. Conduct a site evaluation. Identifpique or sensitive natural areas. Locate any springs
near the proposed basin site andoate the basin if necessary to prevent instability of
the detention berms and structures.

d. Try to integrate the basin into the site as a natural site amenity.

e. All utility lines and sanitary sewers should be located outside of the basin site. Verify
that no local private wells will be affected by the proposed basin.

f. Collect soil samples from the site if a wet pond is proposed. Determine soil permeability
and the attity to inhibit seepage and maintain a permanent pool. Determine the soils
ability to support loads and maintain its shape.

g. Determine if the selected basin location will accommodate all of the required storage
volumes.

h. All open channels that will dischge to the basin must bedequately vegeted to
minimize erosion.

i. Verify local requirements concerning basin safety and-tengp maintenance.

j.  If the basin is used to control sediment during development, then the design pool depth
and design grade shall bmstored prior to installing permanent landscaping and
stabilization measures.

D. Retention Basins

A fowt |l et 0 retent i onwherabtereis noiother availhble positve cutlets s i b | e
for the stormwater runoff from the property. Every dffihould be made to provide a means to
dewater the basin, including a pumped outlet and possible downstream improvements.

The proposed storage volume of the retention basin is calculated on the basis of total contributing
acreage, including the basin ar@ad all offsite areas that flow onto the property. Sufficient
storage and dewatering capacity must be provided for two consecutivet¢dzakk) 106year

storm events

a. The retention storage is calculated as volume provided in the basin above theg existin
groundwater elevation.

b. An overflow facility from the retention basin must be provided. Elevations of
surrounding buildings, development, or other features that would be impacted by a basin
overflow must be indicated. The overflow route may not endamaggr existing
structures or features. Downstream drainage easements are required forsitee off
overflow route.

c. One (1) foot of freeboard must be provided above the proposed storage elevation.
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Sections E. through G. discuss BMPs that may be used to méet water quality criteria if a
basin is not required:

E. Infiltration Facilities

Infiltration facilities such as infiltration basins, infiltration trenches, dry wells, and permeable
pavements may be considered where site conditions allow. Infiltratiditidadiemporarily store

and infiltrate the water quality volume within 48 hours and bypass larger flows. Design guidance
is provided in USEPA, 2004 (Appendix A). The following requirements apply:

a. Initial NRCS soil classification (from soil survey) andasibility testing should be
performed to assess the feasibility of infiltration practices and to eliminate unsuitable
areas. The minimum infiltration rate for infiltration practices is 0.5 in/hr as verified by
soils analysis or field infiltration testingSoils suitable for infiltration shall have less than
40% silt/clay and less than 20% clay. Two borings or test pits and infiltration testing
shall demonstrate an infiltration rate of > 0.5 in/hr at a depth of 18 inches to 10 feet
depending on the dep#imd type of practice proposed.

b. Structural infiltration devices such as basins and, to a lesser degree, trenches may suffer
high failure rates due to clogging. Therefore, an aggressive maintenance program and
upstream préreatment measures (such as sweimcentrators, sedimentation basins and
grass filter strips) for at least 25% of the water quality volume shall be incorporated into
any stormwater management system that employs infiltration devices (except dry wells
receiving rooftop runoff).

c. Infiltration facilities may serve the following maximum drainage areas:
i. Basinsi 10 acres
ii. Trenches and permeable pavenieBtacres
iii. Dry wellst 5,000 ft*2

d. The bottom of infiltration facilities shall be a minimum of 2 feet from the seasonal high
water table.

e. Infl tration practices shall not be used at sto

f. Heavy equipment shall not be allowed in contact with the bottom of infiltration practices
during construction.

F. Enhanced Vegetated Swales

This group of water quality control facilities inces wet and dry conveyance swakswell as
bioretention facilities. The design of traditional grass swales can be enhanced to provide
pollutant removal. The design of water quality grass channels is-hased design that uses

Ma nni n g 6 so detegrmirgetthie eelocityt and depth based on channel slope and dimensions.

The design of wet and dry swales is based on temporarily storing the water quality volume for a

24 hour period (Claytor and Schueler, 1996 as referenced in Appendix A). All thaeset

designs also safely convey they2storm at norerosive conditions and have adequate capacity

forthe 18yr,24hr st orm with at | east 60 of freeboard.

Bioretention areas are landscaped depressions that accept sheetflow from a grass fdtat strip
remove pollutants with mechanisms similar to a forested area. Design guidance is provided in
USEPA, 2004 (Appendix A).
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G. Media Filtering Systems

Filtering systems include sand filters, compost or peat/sand filters, and manufactured filtering

devices. Filtering systems should be designedlia# to treat the water quality discharge for

sites less than 5 acres and to bypass larger flows from treatmentred®nmgent of filtering

systems must be provided. Stormwater filtering systems apemraened to treat the runoff

from stormwater Ahotspoto sites. Design gui dan:¢
USEPA, 2004 (Appendix A).

H. Unified Sizing Criteria

It is important to recognize the difference in various components of a storm draiystgm.
Separate quality/quantity objectives can be met by managing various storm sizes differently with
appropriate methods and criteria. Most of the historic methods of hydrologic analysis have been
successfully used to control flooding from large ster It is now possible, however, to provide
drainage systems that also reduce other problems associated with stormwater runoff. A broader
range of drainage objectives requires different drainage design tools, assumptions, and criteria for
the study of eeh of the various rainfall classes.

The MCPWOG6s c b.1)taddress ghe énfira frdquency of rainfall events that are
anticipated at developed sites. These criteria apply to all new atele®pment projects that
disturb one acre or more, inding projects less than one acre that are part of a larger common
plan of development or sale that would disturb one acre or more. Certain stormwater
management requirements may be modifiedheMCPWO based on the receiving waters, the

si tebs ithiotbeawatershad, and other sifigecific factors. If detention is required on a
site to provide flood control and channel protectithwe, total required detention basin volume is
equal to thel00yr frequency storm using the Oakland County Drain Cossimn (OCDC)
Simple Method Appendix A or 2 inches ovethe developed acreagehichever is greaterThe

MCPWO6s integrated stormwater management progr a
based on their relative rainfall frequency, as follows:

H.1 Water Quality (WQ) Criteria

H.2 Channel Protection (CP) Criteria

H.3 Overbank Flood Protection (OFP) Criteria

H.4 Extreme Flood Conveyance (EFC)

H.1. Water Quality (WQ) Criteria

The effectiveness of a storm water quality treatment practice isciidarof how much storm
water is treated by the system and how much bypasses the pratt@gounty assumes that the
water quality criteria has been met if extended detention is providélgef@P volume For sites
without extended detention, the MCAMWVQ Criteria requires treatment of the WQ Volume to
achieve a maximum discharge concentration of 80 mg/L TSS or ®ss.valuesn Table5.3
shall be used to estimate the TSS reduction required based on land use
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Table 5.3TSS Concentrations andReduction Requirements by Land Use
from Table 3-13 of Rouge Report (RRNWWDP)RPO-MOD-TM34.00, 1994]

TSS % TSS Reduction
% Concentration* Required to Achieve

Source Area Imperviousness (mg/L) 80 mg/L
Forest/Rural Open 2 51 0

Urban Open 11 51 0
Agricultural/Pasture 2 145 45

Low Density Residential 19 70 0
Medium Density

Residential 38 70 0

High Density Residential 51 97 18
Commercial 56 77 0
Industrial 76 149 46
Highways 53 141 43

*Mean Event Mean Concentrations

EXAMPLE: For a 100 acre high dsity residential site, 18% TSS reduction is required. Select
BMP(s) from Tables.3that will achieve at least 18% TSS reduction for the WQ Volume.

The water quality treatment volume may be reduced or eliminated through the use of stormwater
credits (ApeendixJ). If extended detention is not required for the site, the WQ criteria may be
achieved by one of several ways:

1. Design acceptable neproprietary or vegetative practice such as bioretention, swales,
infiltration trenches, sand filters, or combinaigo(treatment train) to treat the WQ volume.
The WQ volume is associated on the runoff de
stor mwater runof f from the site that mu st be
Short Cut Method

Ry = 0.05 + 0.009(l), where | = site percent impervious
WQV=Px((1inf12f) x Rx Ax (43,5602 ac), where P = 1.00 and .
Therefore, WQV ft"3) = 3,630 x Rx A (in acres)

2. Design acceptable manufactured stormwater quality treatment systems suchirlas sw
concentrators, filtration units, or mutthamber treatment trains. Manufactured systems shall
be accepted on a cabg-case basis as determined by independent,-fiairty evaluations of
BMP performance which must be submitted to the MCPWO. Cororaitioilgrit
separators will not be allowed without secondary treatment. All proprietary systems shall
meet the following criteria:

a. Independent thirgbarty testing data must be submitted which demonstrates the pollutant
removal efficiency of the system.

b. Systems with no significant storage and flow rate attenuation must be based on the peak
design flow rate. The system must treat 100
remove the required percentage of the TSS load based on a 110 micrometer gaeticl
(OK-110 sand) or smaller
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c. The system must be able to remove all oil and greesevell as floatable debris during
the design rain event and during routine maintenance.

d. Rain events larger than the water quality design storm must safely bypasstdma sy
without causing resuspension of sediments or loss of oil or floatable debris.

e. The system shall not raise the hydraulic grade line beyond the top of the storm
conveyance pipe opening during the-yt0 24-hr storm event and shall not create a
backwateicondition during dry weather.

f. The system must allowomplete and unrestrictextcesdor inspectionand maintenance
from grade level. Moreover, the system must allow complete removal of sediments, oils
and floating debris with a jet/vacuum cleaner withrequiring confined space entry.

g. The system must be designed to handle, at a minink+20 loadings if proposed in
traffic areas.

h. The water quality flow (@) is the peak flow rate associated with thédl WQ
storm.

Calculating Water Quality Peak Hows

Detention basins, media filtration, infiltration, and most vegetative practices (bioretention, wet

swales, dry swales, filter strips) are water volume based. However, certain water gquality
treatment practices use a flow rate as the design variatdéef@ased design). The water quality

flow (Qp) is the peak flow rate associated with
based design may be used for the design of the following:

1 Premanufactured stormwater quality treatment systems ascéwirl concentrators, media
filtration units, or multichamber treatment trains.

1 Grasslined drainage channels (not wet or dry water quality swales which should be designed
based on water quality volume).

1 Flow diversion structures for effne stormwatetreatment practices.

H.2. Channel Protection (CP) Criteria

Channel erosion often increases due to the greater stormwater runoff volume, frequency,
duration, and energy following development. The Channel Protection (CP) Criteria was
developed to preve or minimize the channel enlargement process. Unless a site can achieve
considerable infiltration or uses multiple stormwater credits (as described in App#ndix
extended detention will be required to achieve the CP criteria.

The CP Volume must bstored and released over a period of not less than 24 hours. The
following channel protection volumeultipliers (ft*3/acre) can be used to estimate storage
requirements by interpolation based @mmve number (CN) and time of concentration (Tc) (see
Examge J3 in Appendix J)

The following additional channel protection requirements apply:

a. The extended detention release rate from the wet extended detention pond to second
order and smaller receiving streams shall be checked to verify that the dischaoge is
erosive.
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b. The MCPWO may reduce the detention time to as little as 12 hours to reduce the
potential for stream warming, depending on the applicable subwatershed management
plan goals and objectives.

c. Curve numbers shall be shifted upward by one hydiolsoils group (HSG) in areas if
the site will be cleared.

d. TheMCPWO may waive the requirements for channel protection in certain cases such as
when the site directly discharges to a lake or a fourth order river or larger.

H.3. Overbank Flood Protedion (OFP) Criteria

The purpose of the Overbank Flood Protection (OFP) Criteria is to prevent the increase in the
magnitude and frequency of out of bank flooding generated by development (flows that exceed
the capacity of the dominant discharge channellagefore spill over into the floodway area).

The OFP volumel(00-yr or 2-inches over the developed acreage, whichever is gyesfialt be
detained and released at a maximum runoff rate of 0.20 cfs per acre. However, the OFP
Detention Volume requireemts of some local authorities may be more restrictive.

H.4. Extreme Flood Conveyance (EFC)

Safe conveyance of the 1§@ar, 24hr storm must be provided from the site or through the
detention basin with 1 foot of freeboard. The stormwater conveyaystems under the
jurisdiction of theMCPWO shall have the minimum capacity of the-yiéar storm. Review of
proposed projects by other local, county, state, or federal agencies may have additional capacity
requirements such as at road crossings. W™MEPWO may waive or reduce the OFC
requirements for certain developments that pose no or minimal threat to overbank flooding such
as those directly discharging to enclosed drains near Lake St. Clair.

A flood impact analysis may be required at MEPWQ0 s crdtionsto verify that there will be

no adverse impacts on peak flow increase of thgrl@4-hr, and 1060yr, 24-hr storms upstream

or downstream of the property. The analysis shall be as determined BRAE®r other
acceptable methods. TMCPWO mayrequire more restrictive OFP Criteria based on the flood
impact analysis or where existing buildings or infrastructure are located within thgr 100
floodplain. When another authorized agency requires a model, then a copy of the approved
model must be praded to theMCPWOfor their records.

5.2 Site Drainage

Stormwater drainage systems may consist of open ditches, swales, closed conduits or a
combination of methods to convey stormwater. Drainage facilities shall be constructed in
accordance with tlse minimum specifications for Macomb County. Other standards may apply
such as the Michigan Department of Transportation (MDOT), Road Commission of Macomb
County (RCMC), or local governments, which may be more stringent and shall be adhered to
when appliable.

In no event shall the maximum design rate or volume of discharge exceed the maximum capacity

of the downstream land, channel, pipe or watercourse to accommodate the flow. It is the
proprietords obligation to mesgstem,tadbuiltsfaildot andar d.
compl vy, it is the proprietords responsibility t
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expense, any necessary additional and/or alternative stormwater management facilities. Such
additional facilities will be sulgict to theMCPWOd s r evi ew and approval

If no adequate watercourse exists to effectively receive a concentrated flow of water from the
proposed development, the discharge shall be reduced to sheet flowdatv@@ment rates
prior to exiting the site.
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Part 6 Landscaping & Maintenance Standards
6.1 Purpose

The stability and effectiveness of many stormwater BMPs is dependent oestadllished
vegetation. Proper landscaping practices, appropriate selection of the types and species of
vegetatim, and adequate shddgrm maintenance are necessary to establish vegetation and
prevent invasive plant species. Once BMPs are stabilized and functioning, periodic maintenance
will be necessary to insungroper functioning condition. If a BMP does notu@e periodic
sediment removal and maintenance, then it is not working to treat water quality.

6.2. Landscaping Requirements

A landscaping plan is required fopen County drainand any BMP used for stormwater credit
Incorporating regionally native pits into the design is required because these plants are better
adapted to local climate and soil conditions and tend to need lesgsefomgnaintenance. The
Countymayconsider waivers from specific landscapieguirements.

Disturbed areas must be siasd within 5 days of final grading per Part 91, P.A. 451.
Vegetative stabilization of all disturbed areas with slopes between 4:1 and 1:1 (H:V) should be
completed with appropriate erosion control blankets rather than seed and mulch. Disturbed areas
on flatter slopes may be stabilized with appropriate mulching or blankets. Areas exposed to
channelized flow may require the use of erosion control blankets, turf reinforcement mats, stone
revetment, or other measures to provide stabilization. Guidelmekeoapplication of Rolled
Erosion Control Products for permanent erosion control are provided in Appendix M.

1. Landscaping Plans should be developed to achieve a diverse mix of vegetation in riparian
areas. A minimum 06 species should be selected froacle applicable planting zone list
(AppendixM, TablesM-1 to M-5).

2. Seed for plant species listed in Appendix F shall be applied at a minimum rate of 10 Ib/ac in
addition to the cover crop mix. A recommended minimum seeding rate foiseeding
partially vegetated areas or to supplement existing vegetat®olb of the standard seeding
rate (5 Ib/ac).

3. A minimum 40 of c o mp o s {free ¢opsoil,r amd metessarg Isofi weed
amendments (as determined by soil testing) shall be tilled into compadiedils to a
minimum depthof 8 00 wher e vegetation is to be establi:
designer 6s responsibility to consider speci fi
practices in the development of the Landscaping Plan.

6.3. Native Plantings
A. Open County Drains

1. Riparian planting materials will generally coincide with Zone 3 up to Zone 5 depending on
the channel topography (FiguBel).

2. Vegetative buffers shall be retainedestablishedor a minimum width of 25 feet from eh
side of the waters edge aloogen County drains

3. Trees and woody shrubs should be retained to the extent practicable durinGoypen
drain construction. The priority is to maintain trees and/or shrubs on the east side -of north
south flowing chanels and on the south side of east flowing channels (or large trees on
the north side). Tree and shrobverage shall be retained or established along the channel
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easement such that-50% shade canopy of the bankfull channel is provided. Treesbshall
barerootand aminimum-1 . 50 cal i per .

4. Herbaceous understory plantings shall be established at appropriate planting and/or seeding
rates.

5. [Excessive growth of invasive woody vines and shrifgendix M, Table M6) shall be
removed by cutting and spring the stump by a licensed applicator in accordance with
applicable regulations.

6. The establishment and maintenance of vegetation along@mantydrains may vary based
on the bankfull channel width and applicable watershed management goals andesbject
The following general guidelines apply:

a. Zone 31 A diverse mix of herbaceous plants (primarily sedges) and marginal grasses
shall be established along with occasional flood tolerant trees and shrubs.

b. Zone 4i Establish and maintain canopy woodyggtation for 5670% bankfull channel
canopy. Healthy, mature floodplain trees should be protected. Woody shrubs may be
trimmed to the ground, if necessary, and then allowed-¢pae every 3 to 7 years along
open channels. Some thinning of the canomy e required to allow shrubs or
herbaceous vegetation to become established when stabilizing streambanks using
vegetative practices.

c. Zone5f A | ow growi ng, A NoorMiowgrowihg natige gfags®rdyu e mi X
mix should be established along tigpar easement. No trees or woody shrubs.

- Zone54+\ /.{e Zone 5|

Figure 6.1 Planting Zones for Open County Drains

B. SwalesUsedto Meet WQ Criteria or Stormwater Credit

Swales are broad, shallow channels that primarily remove pollutants through sedimentation.
Swales providesome control of runoff quantity and timing through infiltration and an increase in
time of concentration. If the use of swales has been approved by MCPWO and the local
municipality to meet WQ Criteria ofor stormwater credit, thewales should be vegééml
predominantly with sodorming grasses for cool humid regions such as:

1 BentgrassesAgrostis spp

1 Blue-GrassesRoa spp)

9 FescuesKestuca rubra and F. ovina
1

Perennial Ryegras&glium perenee).
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Wet Swalesi Seed mixes for wet swales should atemtain at least four (4) forb, grass, and/or
sedge plant species (no trees or shrubs) from Takgin AppendixM).

Dry Swalesi Seed mixes for dry swales should also contain at least four (4) forb, grass, and/or
sedge plant species (no trees or BRydrom TableM-3 (in AppendixM).

C. Upland Areas Used for Stormwater Credit

Upland meadows or areas offogestation may be established to obtain stormwater credits. The
planting materials for upland areas sldocoincide with Zone 5 (Table ¥ in Apperdix M).

For upland areas where a éno mowbd mix of grasse
species should be used. Several proprietary mixes are available.

D. Prohibited Plant Species

Exotic, invasive plant species shall not be introdweidin open county drains or BMPs used for
stormwater credit Invasive species can quickly take over a disturbed reach of stream and reduce
adequate conveyance. For avegetation project to control erosion, benefit water quality, and
allow proper conwance, invasive species must be restricted and controlled. Common species
that should be prohibited and should be removed from riparian areas are outliradleiM-6.
Longrange management plans shall be provided by the proprietor for the ongoingalr&ho
these plant specidsr BMPs used for stormwater credit

6.4. Vegetation Maintenancefor BMPs Used for Stormwater Credit

Thelongt er m mai ntenance plan for the devel opment 6s
systemused for stormwater credghdl include provisions for establishing and maintaining

vegetation. The first few years after planting are critical. The following periodic maintenance is

required to establish plants through this phase:

1. While watering during the first year will be impant, no supplemental watering will be
required once native plantings are established. Extensive lawn irrigation may promote
disease and lodging (breaking of stalks).

2. Access to newly seeded areas shall be limited with fencing, signage, or other agpropria
methods.

3. Appropriate signage is required to insure preservation, reduce feeding of waterfowl, or to
address safety issues.

4. The persons responsible for site maintenance shall be consulted and riparian residents should
be educated regarding appropriatewing and maintenance practices. Edging, temporary
fencing, or other methods may be required to prevent mowing during the initial period of
plant establishment. Permanent boundary markers and signage shall be installed to delineate
the easementandiden f y fANo Mowo (Bee AppehdixoCyArea®im£oises 4
and 5 may be maintained annually by mowing or electrical trimming to a minimum height of
680 in | ate fall or early spring to remove dea
mowingof riparian areas is not recommended.

5. Natural vegetation should be allowed to grow along open drains and natural streams to
control erosion and provide some shading.

6. Periodically and following storm events, stabilized areas should be inspected fon emgio
any rills or gullies repaired.
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7. Following the first two growing seasons, determine if reinforcement plantings are needed.

8. The emergency overflow spillway, side slopes, and detention pond embankments may be
trimmed once in the late fall or early sprit@a minimum height of 8 inches. Litter and
debris shall be removed from the inlet and outlet structures and the general basin area at this
time.

9. Excessive algae and ecologically invasive aquatic plant growth shall be removed to prevent
decompositionnutrient cycling, and associated nuisances.

6.5 Inspections

Prior to the approval of the final construction plans, the proprietor shall have made arrangements
acceptable to th®ICPWO for inspection during construction, including submittal of inspection
reports, and for final verification of the construction by a Michigan registered professional
engineer. These arrangements will include an inspection schedule that defines the specific
junctures during construction when-site inspection and written véidation by a professional
engineer will occur.

6.6 Maintenance Requirements

A satisfactory agreement that assures {t@rgn maintenance of all drainage improvemaerssd

for stormwater credishall be in place before submission of the final platis Tiffice will not

accept the responsibility for the maintenance of any storm water management practice unless it is
being constructed as part of a Chapter 18 County Drain. The maintenance plan must include the
following general elements:

1. The plan must low the locations and the physical limits of all the storm water
management practices and identify the party responsible for maintaining each system
component.

2. The plan must provide for periodic monitoring of the system to determine whether the
system is dinctioning properly. The plan must identify the personnel training and
inspection and preventative maintenance activities that are necessary to ensure that the
system continues to function properly. Components of the training, inspections and
preventatie maintenance shall include:

a. The owner shall retain the services of a qualified individual suchregisiered Civil
Engineer, Certified Professional in Storm Water Quality (CPSWQ), NICET Certified
Engineering Technologist in Stormwater and WastewateteBydnspection, or
MDEQ Certified Storm Water Operator (NPDESconstruction sites) to provide
inspection and maintenance services.

b. An inspection and maintenance schedule must be included and a log kept of all
inspections, maintenance activities and repairhe log must provide:

i. Date of activity
ii. Name of person performing activity
iii. Description of activity and additional maintenance and/or repair that is needed

3. The plan must include provisions for establishing and maintaining vegetation including
the vegetabn that is integral to the proper functioning of the practices.
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4. The plan must commit the entity responsible for maintenance to performing remedial
actions necessary to repair, modify, or reconstruct the system in the event that the system
does not functio properly as designed.

5. The plan must set forth a schedule for implementing the activities necessary to ensure the
proper functioning of the system.
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Open Channel and Culvert Design

Federal Highway Admintsation, HY8Energy Culvert Analysis automates the design methods
described in FHWA publicationsHDS-5) Hydraulic Design of Highway CulverttHEC-14)
Hydraulic Design of Energy Dissipators for Culverts and ChanaatifHEC-19) Hydrology

http://www.fhwa.dot.gov/engineering/hydraulics/software/softwaredetail.cfm#hy8eardyy
http://www.fhwa.dot.gov/engineering/hydraulics/pubs/06086/

Huff, F.A. and J. R. Angel, 199Bulletin 717 Rainfall Frequency Atlas of the Midwest (MCC
Research Report 923).

Sorrell, R. C., 208, Computing Flood Discharges for Small Ungaged Watersheasnual and
spreadsheehttp://www.michigan.gov/deqg/0,160718353313 3684 3728324-,00.html

USDA - NRCS, 1986Urban Hydrology for Small WatershedBechnical Radase 55,
http://www.wcc.nrcs.usda.gov/hydro/hyéimolsmodelstr55.html

USDA - NRCS, 2006National Engineering Handbook 654: NRCS Stream Restoration Design
Handbook http://policy.nrcs.usda.gov/index.aspx

BMP Monitoring

BMP monitoring should follow: USEPA and ASCE, 20Q2ban Stormwater BMP Performance

Monitoring.
http://www.bmpdatabase.org/docs/Urban%20Stormwater%c20BMP%20Performance%20Monitori

ng.pdf

Soil Erosion and Sediment Control Measures

http://macdc.net/Resources/SoilErosionManual/

Washington State, 200Bitegrated Streambank Protection Guideljnes
http://wdfw.wa.gov/hab/ahg/ispgdoc.htm

1 Michigan Department of Management and Bud§&SCGuidebook
http://mwww.michigan.gov/dmb/0,16071509152 32245-,00.html

)l
)l

Additional Resources
Additional resources ostormwater management practices be found online at:

www.lid-stormwater.net/intro/background.htm
www.lowimpactdevelopment.org/brochures.htm
http://cfpub.epa.gov/npdes/stormwdteenuofbmps/post.cfm
http://www.stormwatercenter.net/
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http://policy.nrcs.usda.gov/index.aspx
http://www.bmpdatabase.org/docs/Urban%20Stormwater%20BMP%20Performance%20Monitoring.pdf
http://www.bmpdatabase.org/docs/Urban%20Stormwater%20BMP%20Performance%20Monitoring.pdf
http://macdc.net/Resources/SoilErosionManual/
http://wdfw.wa.gov/hab/ahg/ispgdoc.htm
http://www.lid-stormwater.net/intro/background.htm
http://www.lowimpactdevelopment.org/brochures.htm
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post.cfm
http://www.stormwatercenter.net/
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Appendix B. Maps

Sub—WatershEd Boundaries Map

Macomb County, Michigan
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Figure B-1  Subwvatersheds of Macomb Couny
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AppendixC

Appendix C.  Signhage

60urs to Brotectd Sign

6 Our s t signfPedurdtecandtbiing awareness to residents and visitors of the watershed

they are | ocated within and what County drain tt}
have the County drain name on the sign. Verify with the MCPWO the correttndraie,

watershed and spelling before installati@@ontact the Road Commission of Macomb County

(RCMC) for the sign specifications and requirements for installation within a County road

easement.Please consult witthe RCMC and/our municipality for & installation, permits,

maintenance and any other additional requirements.

Lake St. Clair
Watershed

Clinton River
A \\ atershed
CLINTON RIVER

€S> NIDDLE BRANCH| S

ouns To.pRoTECT )| | | OURS TO.PROTECT

dGrow Zoned Sign

&Grow Zonésigns shll be based on the Wayne County sign, shown below, but personalized to

i ncl ude Ma c brarbNaGeif@applicablé. SGrow Zonésigns mark the boundaries

of designated grow zone areas near lakes, rivers or streams. They feature trees, grasses and a

SAVAN
DRAIN

fl owing stream, t he words: fiGrow Zoneo and the f
Habitat & WakrewZon® u & lshglthgsroadef durable metal construction and
shallmeasurenos ma |l | er t h a nlar@eotharl 2HIBH Pleasedonsuld with your

municipality for all installation, permitsnaintenance and any other additional requirements.

__
Grow Zone
To Improve
Wildlife Habitat &
Water Quality

C This area is
I | maintained as part
‘ of a nawral areas

e~ haintenance plan
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Drain Easement Sign

DRAIN EASEMENT SIGN REQUIREMENTS AND SPECIFICATIONS FOR
SUBDIVISION PLATS WITH OPEN COUNTY DRAINS

(NOIQVN TO SCALE) @ « (BoitHole)

MACOMB COUNTY
DRAIN EASEMENT

Encroachments Prohibited

Macomb County Public Works Office
DO NOT REMOVE UNDER PENALTY OF LAW

@ 4= Bolt Hole)

SIGN REQUIREMENTS

Aluminum 6" high X 11.75" wide with round corners
Thickness .063"

Non-reflective

Sign is to be screen printed or thermal printed with white
lettering and a dark green background

PN I

POST REQUIREMENTS

1. 7' long 1.12 Ib. weight per foot, U channel post
green color

2. 3' of post is to be buried, with 4' above ground

3. The signs are to be installed within the drain easement on the side
property line of every other lot. Signs are to face the street.
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Appendix D.  Final Plat Checklist

For Internal Use Only

Subdivision Name:

MCPWO Log No. CVT:

MCPWO Final Preliminary Plat Approval Date:

Final plat lot numbers match approved final preliminary plans? If no, why:

The storm easements on the final folatified true copywere checked against the approved final

preliminary plat MCPWO Log No. . Initial if easements on the final plat and/or
Certified True Copy are approvedCTC CTC&FP FP
County Drain Onsite? Yes No If Yes, selecttype: Open  Enclosed
Drain Improvement Required? Yes No If Yes, DeveloperAgreementNo.

Off-site Easement Required? Yes  No If Yes, Executed easement on file? YesNo

Is County Drain Easement labeled properly?Yes  No

Detention Requied? Yes No
Deed Restrictionsn File? Yes No
SAD Established Yes No

100year Floodplain Shown? Yes No N/A

Signhage:

Note whether required and if installed.

Type Required? Installed?
Easement Signs: Yes No Yes No
60ur st eot PB8bgiraesd :No Yes No
Permits:

MCPWO permit required? Yes No If Yes, Permit No.

Disposition of Plat

Reviewed by:
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Appendix E.  Macomb County Public Works
Commi ssioner6s Certificate

County Drain Commissioneroés Certifiqg

Approved on (a) as complying with Section 192 of Act 288, P.A. of
1967, and the applicable rules and regulations published by my office Cotimty of
Macomb.

Candice S. Miller
Macomb County Public Works Commissioneg

Certificate signing date: (b)

(a) The dte the Certified True Copy was signed
(b) The cate the mylar was signed
Note: The Certified True Copgannot have a date later than the mylar.date
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Appendix F.  Details
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