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SECTION 1  Stream Protection Regulations

1.1. Stream Protection Policy Statement

The City has determined that establishing a Str@amidor Protection Zone along streams is
necessary to protect structures from damage cdwsedtural erosion. Unless otherwise exempt, all
development and redevelopment projects that inciugertion of the Stream Corridor Protection Zone
must minimize alterations of the stream, keep neuctires out of the Stream Corridor Protection
Zone, and maintain a riparian corridor along thean to minimize stream bank erosion and to protect
stream habitat. Section 1 of the Manual providesash protection standards for all development and
redevelopment projects in the City.

With the exception of roadside ditches and appravadway crossings, all Tier | (those identified on
the United States Geologic Survey (USGS) quad mathssolid or blue dashed lines) and Tier Il
(those not classified as Tier | but having a welfuded bed and bank) streams shall remain open and
shall not be enclosed within a storm sewer or otingineered structure. A Stream Corridor Protection
Zone shall be established that allows for the @dtlateral movement of streams and to prevent
structures from being impacted by natural streank leosion. Stream relocation and/or realignment
projects are permitted through proper permittingureements (including, but not limited to,
requirements under Section 401 and 404 of the Gidater Act) and the use of appropriate stream
restoration techniques.

1.2. Stream ldentification

A stream is a surface watercourse with a well-aefibed and bank, either natural or artificial, viahic
confines and conducts continuous or periodic flguater. The Applicant shall identify and labdl al
streams within the project site and/or receivirayrsivater discharges from the project site on the
master drainage plaséction § submitted as part of the Stormwater ManagemepbRe The
Applicant shall provide information that suppotie tlassification of Tier | and Tier Il streamsuc8
information may include, but not be limited to, @gpfrom USGS Quad sheets showing a Tier |
stream, or photographs, FEMA maps, or soils mapw/sig the location of a Tier Il stream.

If the City determines that the submitted evideisdaconclusive, then they may require a site
inspection and input from other sources of infoioratncluding the U.S. Army Corps of Engineers,
Ohio EPA, ODNR, or the appropriate County Soil &ddter Conservation District. Final
determination regarding whether the watercoursghannel meets the classification of a Tier Il strea
for the purposes of the Manual shall be at therelign of the City Engineer or designee. Stream
Corridor Protection Zones are not required alongstmicted open channels that are not classified as
streams.

1.3. Stream Corridor Protection Zone

A Stream Corridor Protection Zone consists of tiheasn and the riparian area along the stream. Its
purpose is to allow the natural, lateral movemédmtp@n water courses and prevent structures from
being impacted by natural stream bank erosion.

December 2010 1
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1.3.1.Stream Corridor Setback Requirements

Zone will be extended to include slopes that aeatgr than 15 percent and begin at a point witren t
Stream Corridor Protection Zone. The maximum waftthe Stream Corridor Protection Zone
extension shall be to the top of the slope or poiat up-slope, as measured horizontally, where the
width of the Stream Corridor Protection Zone islded, whichever is less. Slope protection widths
may be extended beyond these limits at the Citigsrdtion on a case-by-case basis.

Where wetlands protected under federal or stateeta located partially within the Stream Corridor
Protection Zone, the Stream Corridor ProtectioneZsimall be extended to include the full extenthef t
wetland area plus any setback from the wetlandiredjlby a Section 404 permit (see Section 1.5).
Permanent Protection of the Stream Until such aséhe City of Marysville adopts citywide stream
corridor setbacks via codified ordinances streamdmr setbacks will be established based on the
requirements of the Construction Site General St@tar Permit as issued from Ohio EPA that is
applicable to the site.

In addition to the City of Marysville stormwatergrdations, construction stormwater in the City of
Marysville is by governed by two construction starater general permits issued by Ohio EPA. The
majority of the Marysville land area is coveredthg Ohio EPA Statewide Construction Stormwater
General Permit. Southern portions of the Citylacated in the Big Darby Creek Watershed and
construction activities in these areas are covbyetthe Construction Stormwater General Permit for
the Big Darby Watershed.

In most instances the Stream Corridor Protectiomeds located by placing its centerline over the
centerline of the watercourse. However, individsitd conditions including, but not limited to,
topography and slope must be considered when detagithe precise location of the Stream Corridor
Protection Zone.

1.3.2.The width of the Stream Corridor Protection Corridor

The Stream Corridor Protection Zone shall be kepatsi natural state as possible so that it canmerfo
its inherent function of erosion protection, flostdrage, and water quality protection. In ordert
ensure the permanent protection of the zone, thelajger shall provide for the permanent protection
of the zone.

The developer shall identify on the plat or plad a&rsibly delineate on the site the Stream Corridor
Protection Zone prior to any construction on tle 8 prevent excursions onto the zone during
construction. Such delineation must be submitbeitheé City Engineer or designee for review and
approval prior to construction.

No later than the conclusion of construction, teeadoper shall permanently delineate the Stream

Corridor Protection Zone in an aesthetically harimos manner, approved by the City Engineer, such
that the location of the zone is apparent to casiosérvers and permits access to the zone.
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Language preventing Property Owners from constigdacilities and performing activities that are
prohibited within the Stream Corridor Protectiom&pas described Bection 1.3.3shall be shown
on the plat and reflected on all deeds.

That portion of a lot or parcel reserved as the&@tr Corridor Protection Zone may be included in the
total area for computing the density permittedhmy particular underlying zoning district for that
parcel, even if ownership of the Stream Corridat&etion Zone is subsequently transferred. The
resulting increase in net density permitted on paation of the lot or parcel located outside & th
Stream Corridor Protection Zone is acceptableecettient that the gross density for the total does
not exceed the density prescribed by the underlyorgng district.

1.3.3.Prohibited Uses in the Stream Corridor Protection Hne

Table 1-1lists facilities/activities that are prohibitedttin the Stream Corridor Protection Zone. No
stormwater pipe outfalls shall be located withia 8tream Corridor Protection Zone unless it is
determined after review that no other alternatsvéeasible. Stormwater pipe outfalls shall be tieda
outside the Stream Corridor Protection Zone anchdigged into either a structural level spreadex or
constructed open channel with appropriate protedtimm erosion.

Table 1-1
Facilities and Activities Prohibited in the StreamCorridor Protection Zone

Prohibited Facilities Prohibited Activities*

Buildings/structures (except bridges) Agriculture

Swimming pools Industry/commercial business

Signs Filling

Billboards Excavation

Fences Ditching/diking

Parking Lots Removal of topsoil, sand, gravel, rock, oll, gas
Electric lines that run parallel to the stream éptdor | Any other change in topography other than what is
transmission lines) caused by natural forces

Utility lines or pipes that run parallel to theestm Herbicides/pesticides

(except for necessary public sanitary, water,
stormwater [see above] and public utility transmiss
lines as approved by the City)

Removal of native trees/vegetation except as agorgv
by the City

Telecommunication lines that run parallel to theatn
(except for transmission lines)

Cable TV lines that run parallel to the stream

Other improvements deemed unacceptable to the ity

*Unless designated a permitted use by the City
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1.3.4.Permitted Uses in the Stream Corridor Protection Zoe

Uses permitted within the Stream Corridor Protecone include, but are not limited to, the
following:

1) Passive uses including hiking, fishing, picnickiagd similar uses. Construction of paved
trails to further such passive recreation usegimfited. All trails, paved or unpaved, shall
be designed, constructed and maintained to miniamzecontrol soil erosion,

2) Vegetation removal on existing levees and dikes,

3) Activities by City personnel that are necessargngontain the function of any open
watercourse,

4) Removal of damaged or diseased trees.

5) Re-vegetation and/or reforestation with plantinfeative species,

6) Public Utility crossings (Those utilities owned the City, suburb, or any entity contracting
with the City.

7) Street Crossings

8) Excavation for providing compensatory floodplaiduwoe immediately adjacent to the
channel, with appropriate restoration provided,

9) Construction activities associated with properlynpieted stream restoration projects,

10) Disturbances resulting from permitted stream andiettand mitigation projects provided
the mitigation is to offset impacts to local prasetwetlands. (see Section 1.5), and

11) Activities related to enhancement of existing wedis

Disturbances within the Stream Corridor Protecone as a result of a permitted use must be
mitigated through re-vegetation/reforestation.

1.3.5.Applicability of Stream Corridor Protection Zones
A Stream Corridor Protection Zone is required fbpeojects subject to the Manual, except as folow

Exemption 1— Stream Corridor Protection Zones will not beuiegd along existing streams located
within the Historic Uptown District.

Exemption 2— First consideration must be given to providing tull Stream Corridor Protection Zone
width as presented in Section 1.3. Based on gaew, the City may allow the Stream Corridor
Protection Zone to be reduced if the project isdevelopment, and the existing buildings alreadstex
within the protection zone. The redevelopmentistatl encroach further into the protection zone.

1.4. Floodplain Preservation and Developments within Speal Flood Hazard
Areas

The City prohibits the filling of FEMA designateldddplains without compensation due to potential
for problems associated with flooding, erosion, andironmental impact. With the exception of fills
associated with widening an existing public roadweétyin a FEMA designated Flood Hazard Area;
fill within the FEMA delineated 100-year floodplaautside of the Stream Corridor Protection Zone
must be compensated by removing an equivalent v@binmaterial or greater. (Information on
FEMA'’s 100-year floodplains can be obtained thro@NR's Geographic Information Management
Systems metadata or directly through FEMA.) The @mhof compensatory storage shall be
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determined by the volume of material removed alibeeordinary high-water mark of the stream and
below the 100-year flood elevation establishedlierarea. The compensation area must have an
unrestricted hydraulic connection to the affectiedasn and provide the same rate of flood storage
capture and discharge over the course of the #edt as in pre-project conditions. First
consideration shall be given to expanding the stigaxisting floodplain next to the existing chahne
and within the limits of the development site.irlgatances where compensatory storage within the
limits of the development site is proven to be iagbical, the City will consider offsite compensator
storage as long as:

1) First consideration is given to performing compéosastorage by expanding the stream’s
existing floodplain next to the channel.

2) The mitigation is performed as close to the progdikarea as possible.

3) The mitigation occurs within the same hydrauliccreaf the same stream in which filling is
proposed to occur.

4) Where the Applicant proposes to provide compengaimrage on property owned by
others, the Applicant must submit a written agregnbetween such landowner and the
Applicant wherein the landowner agrees to convegamement or other property interest or
right to the Applicant allowing compensatory sta@agnd to permanently maintain such
area for flood storage purposes in the event tieaCity approves the Applicant’s proposed
project.

The same hydraulic reach is defined as the reaalstbam between the nearest features controlling
the flood water elevations upstream and downstifieam the proposed fill area.

Disturbances created within the Stream Corridotdeten Zone for the purpose of providing
compensatory floodplain storage adjacent to treastrare permitted; however, all disturbances must
be mitigated through reforestation and re-vegetatia stream bank restoration plan that incorparate
bioengineering techniques shall be prepared forpemsatory floodplain fill work that occurs
immediately adjacent to the stream bank. The stig@nk restoration plan shall be submitted as part
of the Stormwater Management Report and Construélan submission (Part 1) for the project. The
means and methods for stream restoration workydired non-vegetative and vegetative materials,
shall be shown in the plan. Stream bank restorgtians shall be designed and constructed based on
the bankfull discharge and able to withstand tlhmdation, stream velocities, and channel stresses
associated with the 100-year flood event withoutcstiral failure once vegetative cover is establish
Stream bank restoration plans shall be submittéd tve construction plans. Guidance and further
references for stream bank stabilization techniguegrovided under the Ohio Department of Natural
Resources’ Rainwater and Land Development Manual.

Embankment slopes proposed in compensatory starags must reasonably conform to the natural
slopes adjacent to the disturbed area. The ugertial retaining structures constructed of cotgre
brick, block or other like-material is specificalpyohibited. The use of crib walls with bioengirez
fascines may be approved on a case-by-case basis.
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1.5. Wetland Policy

The City of Marysville supports the preservatioregisting wetlands and values the stormwater
benefits that they provide. Wetlands have beeerdened to provide flood and storm control by the
hydrologic absorption and storage capacity; palutreatment by nutrient uptake from wetland plants
and the filtering of silt and organic matter bytlsshent; protection of subsurface water resourges b
recharging ground water supplies; and wildlife tethin nesting areas, feeding grounds, and cover fo
many species including migratory waterfowl, rareettened, or endangered wildlife species.

Jurisdictional and isolated wetlands on developmséas shall be delineated by a qualified
professional as required by the U.S. Army CorpEmjineers (Corps) and the Ohio Environmental
Protection Agency (OEPA). Wetland boundaries dhalimapped in an acceptable electronic format
and submitted to the City Engineer. Copies opafimit applications and any associated wetland
mitigation plans shall also be submitted to they Eimgineer with the Stormwater Management Report.
The City may not approve stormwater managementt&po plans prior to receipt of copies of
approved Federal (404) and State (401) permitweifermits are required.

Where wetlands protected under federal or stateal@iocated partially within the Stream Corridor
Protection Zone, the Stream Corridor ProtectioneZsimll be extended to include the full extenthef t
wetland area plus any setback from the wetlandiredjloy a Section 404 permit.

For impacted wetlands that fall outside the Str€&mridor Protection Zone, the City encourages the
mitigation of proposed impacts to occur within timeits of the development site but not outside the
sub-watershed. To encourage onsite/intra-watensletldnd mitigation, the City will consider the
location of mitigation projects within the Streamr@dor Protection Zones of properties that are
located adjacent to a tributary stream providett tha

1) Impacts to isolated wetlands and associated miiggtians are approved/permitted by the
Corps and/or OEPA, and

2) Wetlands constructed for mitigation purposes ataiged to serve as a stormwater Best
Management Practice (BMP) to treat onsite stormmateoff.

The stormwater system design for the project shadure that the predevelopment quantity and quality
of stormwater flows directed to any protected wetkis maintained. Constructed wetlands (including
bio-retention basins) shall not be considered stiltigethese requirements. Existing wetlands siall
be used for stormwater management or stormwateffrgnality treatment of the development site.
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SECTION 2 Stormwater Conveyance

This section describes the criteria and methodefothat shall be used to plan and design stormwater
conveyance systems within the City of MarysvillebSections include:

2.1 General Criteria

2.2 Hydrology Requirements

2.3 Design of Minor Stormwater Conveyance Systems
2.4 Design of Major Stormwater Routing Systems

2.1. General Criteria

The City’s stormwater management goals are to ptevazardous or detrimental flooding, stream
bank erosion, and water quality degradation that meault from stormwater runoff from development
and redevelopment projects. This section pregpgaisral criteria for meeting this goal.

2.1.1.0Offsite Tributary Area

Stormwater runoff from offsite upstream tributargas that discharge to or across a development site
shall be accommodated within the stormwater faediplanned for the development site. No
stormwater management plans will be approved iinsildemonstrated that offsite runoff will be
adequately conveyed through the development sgeni@nner that will not cause or contribute to
hazardous or detrimental upstream and downstresodifig and erosion. The estimation of the offsite
flows must be done separately from the estimatfooneite flows (i.e., separate hydrographs foritefs
areas must be determined).

2.1.2.0nsite Stormwater Conveyance

Stormwater runoff generated from the proposed og@veént site shall be accommodated, in addition
to offsite flows, within the stormwater facilitigganned for the development. Onsite stormwater
runoff shall be conveyed through the developmédattsiadequate stormwater control facilities
designed in accordance with the requirements spddaii Section 3 of this Manual. No stormwater
management plans will be approved until it is desti@ted that onsite runoff will not cause flooding
within the development site for the designatedgtestorm.

2.1.3.Adequate Drainage Outlet Analysis

Surface water runoff from a development shall kereid offsite in accordance with this document to
an adequate outlet(s). The City Engineer shall@gpthe location of the outlet(s). The outlet(syma
consist of a ditch, stream, storm sewer, reterdiet@htion basin, etc., having sufficient capaaity t
accommodate the surface water runoff in a reasemabhner.

Onsite stormwater systems must discharge to otieedbllowing offsite stormwater systems:

1) A tier | stream,

2) A tier 1l stream,

3) An open channel system (generally excluding ro&dditthes),
4) A storm sewer system adequately sized for the deerilows
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If none of the four options above are feasiblenttiee Applicant must demonstrate that only shest fl
is being discharged with adequate quantity andityuzdntrols in place, since concentrated flow may
cause offsite erosion unless it is dischargedantonveyance system. In general, sheet flow o@turs
the upstream extent of an overland flow path, yae&teeding a length of 300 feet in mildly sloped,
undeveloped areas. In developed areas, sheetdimths are typically no longer than 100 to 15@ fee
in pervious areas, and 50 to 75 feet in impervaness. Flow that has become concentrated must be
converted to sheet flow using a level spreader $&etion 2.3.§ or other similar device. Flow from
drainage areas with overland flow paths greater 8@ feet must discharge into one of the four
defined conveyance systems listed above.

If a ditch, stream, etc. is desired as an outhet,Qity Engineer shall require flow line elevatidosthe
stream, ditch, etc. to be taken a minimum of 5@@ fwnstream of the anticipated outlet point to
insure adequate fall/slope and capacity is availabhis data shall be submitted to the City Enginee
with the Preliminary Engineering Plan submittalminimum channel slope of 0.50% (1.0% preferred)
with a minimum 5 year storm velocity of 3.0 fpgégjuired. A minimum of 12" of freeboard
(measured from the outlet pipe flow line to theklitlow line) is desired at the proposed outlet
structure.

If a buried structure, pipe, etc. is being propogethe drainage outlet, it shall be cleaned, \@deand
tested for deflection at the discretion of the &Etygineer. The City Engineer shall be contacted a
minimum of two business days prior to any of thrkvbeing done. An adequate outlet is defined as
an outlet functioning as designed (e.g. able toregnhe 2-year storm with the 10-year hydraulicdgra
line not exceeding the top of grate elevation forra sewers; 10-year storm elevation not exceeding
the top of bank elevation for open channels), did @ carry the existing flows as well as the
proposed flows in the post development condition.

The Applicant shall use one of the accepted hydiiolmethods defined i8ection 2.2.1o
demonstrate that the offsite stormwater systencoaney existing offsite flows and projected onsite
flows in a manner that does not increase downstpezak water surface elevations during the 1-year
through the 100-year design storms and satisfeesdhous design criteria in this Manual.
Downstream analysis shall be performed betweepoultiet of the onsite system and one of the
following points:

1) The next increase in pipe diameter in an existiogrstream storm sewer system,

2) The downstream face of the next bridge or culversging in an open conveyance system
(generally excluding roadside ditches), or

3) A point designated by the City Engineer based dmwn drainage issues in the
downstream system.

In instances where it is determined that the exgstiownstream system(s) does not meet the criéria
the Manual, the City Engineer will require that matringent release rates from onsite detention
facilities built for the development site be regdiy and/or require the Applicant to provide the
necessary downstream improvements to satisfy thditons of this section.
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The following sources of information may be utililzev establish downstream tailwater conditions:

1) Previous studies that may be on file at the City,

2) Federal Emergency Management Agency (FEMA) Floasdrance Rate Maps (FIRM) and
data, and/or

3) Calculations prepared by a Professional Enginelegstandard engineering practice.

The Applicant must prepare a preliminary Stormwdanagement Reporgéction § that shall

clearly show, through use of drawings, calculati@ml narrative, how the proposed development
project will comply with these requirements. Oriehe hydrologic calculation methods described in
Section 2.2must be used, and design criteria specified irMhaual shall be used to evaluate the
offsite drainage systems of the same type. TheEZigineer shall review and determine the adequacy
of the drainage outlet and reserves the rightdaire the outlet(s) to be cleaned, reconstructeidoan
replaced as deemed necessary. The lack of notingesty of the requirements mentioned above shall
be cause for disapproval of the plan.

2.1.4.Agricultural Field Tile Systems

Agricultural field tiles are for agricultural drage purposes only and, in general, may not be ased
an outlet of any development or stormwater faciikgept in instances where the field tile is thiyon
available outlet of the site. Field tiles that digcovered or intercepted during construction @mchot
exhibit evidence of conveying septic effluent shlreconnected or connected into the proposed
stormwater system. Field tiles that exhibit evicenf conveying septic effluent shall not be used f
stormwater conveyance and shall be reported t€thety Health Department for resolution upon
discovery.

Designers preparing plans for development on exysgricultural lands shall, at a minimum, contact
the respective County Engineer’s office and local &d Water Conservation District to confirm the
existence and location of existing tile systems.visible field tile outlets and locations shall field
located and shown on the stormwater managemers.pday plan information for field tile systems
received from county agencies shall also be shown.

In the event that a development proposes to digehiato an existing downstream field tile system on
an adjacent property, the following requirementsd|sipply:

1) Runoff from the proposed development plus offde$ currently entering the field tile
system must be restricted to no more than the dpuednt’s “fair-share” of full-flow
hydraulic capacity of the field tile system for slbrms up to and including the critical
storm as defined iBection 3.2.2 The development’s “fair-share” of the full-flotle
capacity is defined as the ratio of the developisdnbutary area to the total area tributary
to the field tile system at the point of dischargde.no instance shall the release rate for any
storm, up to and including the critical storm, eeadt¢he 1-year predevelopment rate. Full-
flow capacity, based upon the entire tributary asball be determined through a field
survey and hydraulic evaluation of the receivig $siystem to the nearest open watercourse.

2) An easement or other written owner agreement(s)eesssary, (such as making
improvements to the downstream system) with thergongam owner is required for
discharges to “private” (i.e., non-petitioned) diglle systems.

December 2010 9



m

Stormwater Drainage Manual marysville

where the grass is greener

2.1.5.Stormwater System Diversions

The diversion of stormwater runoff from one watelor receiving stormwater system to another is
generally prohibited because such diversions Hae@obtential to cause or exacerbate flooding,
erosion, or water quality problems in receiving @vaburses. For the purposes of the manual,
stormwater diversions are defined as the relocatimtormwater discharges from original receiving
streams or stormwater systems to other systemslighabt receive such discharges prior to
construction. While it is recognized that stormsvaunoff from small, onsite, tributary areas miest
conveyed between catch basin sub-catchments, thevilllinot allow the diversion of stormwater
runoff from one major storm sewer system or opetereaurse to another without proper
documentation that includes proof of benefit andligLcomment. Stormwater system diversions
between Tier | and Tier Il watercourses shall bes@ered on a case-by-case basis under
circumstances where it can be shown that floodntyexosion will not increase and benefits to each
watercourse can be achieved as a result of divlaed. The diversion of any stormwater runoff from
one stormwater system or watercourse to anothdrishat the sole discretion of the City Engineer o
his/her designee.

2.2. Hydrology Requirements

The hydrology requirements provided in the Mantnallsbe used to determine the volume and
discharge rate of stormwater from land areas.Applicants shall satisfy the requirements of this
section.

2.2.1.Acceptable Hydrologic Methods/Models

Tables 2-1 and 2-2ndicate which method must be used to design uarammponents of the

stormwater system. In general, the peak flow dat@mn methods (the maximum runoff flow rates at a
given point as a result of a storm event) presem&ection 2.2.3hall be used for designing
conveyances serving areas less than 200 acressteegm crossings, storm sewer systems, small open
channels, swales, roadside ditches, overland #bwallow concentrated flow, roadway curbs, and

storm sewer inlets). The City allows three methimdsalculating stormwater runoff peak flows:

1) The Rational Method described$®ction 2.2.3.1

2) USGS Regression Equations (limited to analysisief Tand Il stream crossings draining
more than 17 acres) describediection 2.2.3.2and

3) The Natural Resources Conservation Service (NR@®drly the Soil Conservation
Service or SCS) Curve Number method describ&kition 2.2.3.3

4) The fundamental hydrologic components define8aation 2.2.%hall be used in each of
these methods.

Hydrograph methods better account for the timinguobff in larger watersheds and storage provided
by detention facilities and/or floodplains. Thenef the hydrograph methods presente8eantion
2.2.4may be used to size any drainage component, bsit lImeuused for downstream analysis and to
design detention facilitiesSection 2.2.4defines acceptable hydrograph methods. Informatio
regarding the water quality volume used to desigmswvater quality management facilities is
provided inSection 3.3.3
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Table 2-1
Applications of the Recommended Hydrologic Methods
. . NRCS (SCS) | Approved
SEHBIEL Regre;smn Curve Number | Hydrograph | Water Quality
Manual Method Equations
Method Section (Section (Section Method Method Volume
22.3.1) 22.32) (Section (Section (Section 3.3.2)
B B 2.2.3.3) 2.2.4)
Storm Sewers 2.3.1 N N
Curp Inlets & Catch 239 N
Basins
Culverts for
Constructed Open 2.3.3 \ \ \
Watercourses
Culverts for Tier | or 233 Nt N
Il Streams
Constructed Open 237 N N N
Watercourses
Downsj[ream 213 N
Analysis
Detention Basins for|
Quantity Control 322 v
Water Quality 339 N
Controls
Table 2-2

Constraints to Using Recommended Hydrologic Methods

Peak Flow Method

Size Limitation

Applicability

e Rational Method

» Regression Equations

e NRCS (SCS) Curve
Number Method

Up to 200 acres

Between 17 and 2600
acres with defined
channels

Peak flow for areas 200
to 640 acres

Method can be used for estimating peak flows aadigsign
of small conveyance systems.

Method can be used for estimating peak flows albieg | and
Tier Il streams. More specific size limitations arglined in
each of the USGS reports.

Method can be used for estimating peak flows aadigsign
of larger conveyance systems

Approved Hydrograph
Methods

All drainage area sizes

Method can be used for estimating peak flows and
hydrographs for all design applications

Water Quality

Structural Control Limits

Method used for calculating the Water Quality Voki(lvQv)

Y For new culvert or culvert replacements develapeder City projects only
2 Mid-Ohio Regional Planning Commission, Stormwatesign Manual, 1977, pg.30
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2.2.2.Hydrologic Components

2.2.2.1. Rainfall

Rainfall intensity-duration-frequency (IDF) curvies Central Ohid (Figure 2-1) shall be used in
conjunction with the appropriate hydrologic mettardl/or model defined i8ections 2.2.3 and 2.2.4
to determine design runoff volumes and intensitiegeneral, these curves shall be used directly
where the rational formula is appropriate to cateirunoff, or shall be used to develop a design
rainfall hyetograph for runoff calculations usingdhograph methods.

Design rainfall hyetographs shall be developedgigie 24-hour rainfall volume from Figure -1,

distributed over a 24-hour period with the SCS Thistribution (Table 2-3. The 24-hour Type Il

rainfall distribution represents design rainfateinsities over a time of concentration range typméa

small urban watershed, coupled with wet antececlemditions at the time of peak rainfall intensity.
Figure 2-1

Intensity-Duration-Frequency (IDF) Curves — Central Ohio (Section 05)
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Table 2-3
Type Il SCS Design Storm Hyetograph

Type Il 24-Hour Distribution
Rainfall (im)
Type ll Frequency: 100yr  Slyr 2Syr 10w oyr 2y Tyr
Mass Delta | Duration: 24 hour 24 hour 24 hour 24 hour 24 hour 24 hour 24 hour
Hour| Curve Rain || Depth (in): G6.06 533 464 386 3.35 27 217
0:00 (¥ 0.000 C.000 0.000 0.000 0.000 0,000 0.00C
215 | Q002 00002 0.012 0.1 0.002 0.008 2.007 02,005 0.004
030 | 0005 0002 0.o18 0018 0014 0.012 0.010 0.002 0.007
245 || 0003 0.002 0.018 L.018 0074 0.012 0.010 0002 0.007
1:00 )| 00902 0.002s 0.o17 0018 0.013 0.011 2.002 2,002 0.006
1:15 )| 0014 00032 0.01% 0.7 0.015 0012 0017 0.002 0.007
1:30 || 0017 0.D03 0.018 .08 0014 0012 0.010 0002 0.007
1:45 0.02 0.003 0.018 .08 0.014 0.012 0.010 2,002 0.007
200 || 0023 0003 0.018 0018 0014 0.o012 0.010 0.002 0.007
215 || 0025 0.003 0.o18 0.018 0014 0.o012 0.010 2.002 0.007
230 || 0022 0.003 0.018 0018 0.014 0012 0.010 0.002 0.007
245 || 0022 0003 0.018 .08 0014 0.012 0.010 0.002 0.007
300 || 0034y 00027 0.018 (BN 0.013 0.010 a.002 0,007 0.006
319 || 0023 00033 0.020 0.8 0.015 0.013 2017 2,002 0.007
330 || 0047 0003 0.018 0018 0014 0.012 0.010 0002 0.007
345 || 0044 00032 0.018 0.018 0.014 0.012 0.010 2,002 0.007
4:00 || C.0482 00043 0.028 0023 0.02D 0047 0.014 1.z 0.00%
415 || 0052 00037 0.022 0.0z0 0.017 0014 a0z 2010 0.008
4:30 || 008E  0.004 0.024 0Lo21 0.012 0.015 2013 20017 0.00%
4:45 0.08 .00 0.024 0.021 0.0128 0.015 0.0132 2.017 0.00%
500 | 0084 0004 0.024 0.0z21 0.01a 0.015 2013 0017 0.002
519 | 008z 0004 0.024 0.o21 0.012 0.015 2013 20017 0.00%
530 | 0072 0004 0.024 0Loz1 0.01a 0.015 2013 0017 0.002
545 || 0078 0,004 0.024 0.021 0.018 0.015 2013 2017 0.008
5:00 || 0.O787 00037 0.022 0.020 0.017 0014 0.0z 2010 0.008
G158 || 0025 00053 0.032 0.028 0.025 0.020 0.018 0014 0.012
8:30 Q.08 0.005 0.030 0.2y 0.023 0.01a 0.017 2,014 0.011
545 || 0085 0008 0.030 0.027 0.023 0.018 2017 2.014 0.011
700 0.1 0.005 0.030 0L0z27 0.023 0.01a 2.017 0.014 0.011
T8 || 0105 0.00% 0.030 0.027 0.023 0.01a a7 2,014 0.011
T30 0.1 0.005 0.030 L0227 0.023 0.01a 0.017 0014 0.011
745 || 0115 0.00E 0.030 0027 0.023 0.01a 2017 02.014 0.011
8:00 || 0.1202  0.0053 0.032 0.028 0.025 0.020 a0z 2,014 0.012
B:15 || 0126 00057 0.038 0.030 0.025 0.022 2012 0015 0.012
8:30 || 0123 0.007 0042 L0237 0.032 0.027 2023 2012 0.0
545 0.14 0.007 042 0037 0.032 0.027 0.023 2,012 0.018
200 || 0o1487  0.00E7 0.0 0038 0.031 0.025 002z 2013 0.018
218 || 0185 00023 0.050 CL042 0.02a 0.032 0.0Z3 0022 0.018
230 |l 0983 0008 0.4z 0.043 0.037 0.021 2027 2.022 0.017
245 || 0172 0005 0.058 0048 0042 0.035 0.020 0.024 0.020
10:00 || C.12De 00028 0.053 0L047 0.041 0.034 a.022 0.024 0.012
1095 0181 00102 0.082 .05 0.047 0.0238 0.024 0.023 0.022
10030 0202 0012 0.073 0054 0.055 0.045 2.040 0.032 0.028
1045 0212 0.01E 0.0an 0.020 0.070 0.058 2.080 0041 0,033
1200 022 0018 0.790% .08 0.024 0.08= 0.080 0.045 0,035
1115 0257  0.021 0127 0.112 0.0s7 0.081 0.070 0.057 0048
1930 0283 QU026 0.158 0.138 0121 0.100 2087 0.070 0.0588
19:45| 0337 0104 0.630 0.5 0483 0401 0343 0.281 0.228
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Table 2-3 (Continued)
Type Il SCS Design Storm Hyetograph

Type |l 24-Howr Distribution
Rainfall {in)
Type I Frequency: 100w  SOyr 25T 10y Syr 24T Tyr
Mass Delta | Duration: 24 hour 24 hour 24 hour 24 hour 24 hour 24 hour 24 hour
Houwr| Curve Rain || Depth {in): 506 5.33 4 64 386 335 27 217
12:00( 06632 02762 1.674 1472 1.282 1.068 0.925 0.7486 0523
12:15|| 0707 0.0438 0285 02332 0202 0.085
12:30( 0.735 0.023 D7D 0,142 0.130 0.051
1245( 0785 0.023 0122 0.123 0.107 0.050
13:00( 0.778 a2z 0102 0,085 0.084 0035
13:16( 0.791 2015 D.091 0.080 0,070 0.033
13:20( 0804 0,013 D.ova 0.082 0,080 0.0za
13:45( 0815 0,017 D.0a7 0.082 0.051 0.024
14:00 | 0.825 0.01 0.081 0.053 0.0eE 0.022
1418 (| 0.824 2.002 D.055 0043 0.0£2 0.020
14:30| 0842 00002 0042 0.043 0037 0.017
1445 ( 0.848 2.007 0.042 02,037 0.032 0.0158
1500 || 0.855 0.007 D.D4z 0.037 0.032 00158
15:16( 0.883 0.007 D.D4z2 0.037 0.032 0018
15:30( O.868 0.005 D.035 0.032 0.0238 00132
15:45( 0.875 0.008 0.035 0.032 0,023 0.013
1&:00 | 0881 D.00& D.035 D.032 0.022 00132
1816 ( 0.8287 D.00& D.035 D.032 0.023 0012
1830 0.883 D.00& D.035 D.032 0.023 00132
a5 (| 0885 0.005 D.030 0.027 0.023 0.011
17:00) 0803 00005 0.020 0.027  0.023 0.011
1718 (| 0.808 0.005 D.030 2.027 0.023 0011
1730 0813 0.005 D.020 0.027 0.023 0011
1745( 0815 0.005 D.030 0.027 0.023 0.011
1200 0822 0.004 0.024 0.021 o019 0.00%
18:16(| 0.8286 0.004 D.024 0.021 0.2 0.005
12:30) 0.3 0.004 0.024 00021 0.013 0.00%
1245 (| 0.824 0.004 0.024 0,027 0,012 0.005
12000 0.828 0.004 D.024 0.027 0.2 0.00%
1216 (| 0842 0.004 D.024 0.021 0.2 0.00%
19:30| 0845 00004 0.024 0.021 o.o1g 0.00%
1248 .85 0.004 0.024 0.021 0015 0.005
20:00 | 0883 0.002 D.018 2018 0.014 0.007
2018 || 0.858 0.0032 D.01& 2018 0014 0.007
2030 0.ssR 0.0032 D.018 2018 0014 0.007
2045 0882 0,002 D.013 0,016 0.014 0.007
219:00| 02653 D.0033 D.0Z0 0013 0,015 0.007
2118 0888 0.00Z7 201G 0.014 0.2 0.008
2130 0.eT 0.0032 D.018 2018 0014 0.007
2145( 0874 0,002 D.013 0,016 0.014 0.007
J200| 0877 00003 0.018 0.016  0.014 0.007
22158 0.8 0.0D3a 0013 0.01¢ 0.014 0.007
2230 0883 0.002 D.0ia 0,018 0,014 0.007
J45| D@25 00003 0.018 0.016 0014  0.012 0.008 0007
Z3:.00| 0eeez  0.0032 D.018 2,017 2015 2012 0.00% 0.007
2315 0822 0.0028 2,017 0.018 0012 0.011 0.008 0008
Z3:30| 0888 0.002 D.0ia 0,018 0,014 0.008 0.007
Z345( 0828 2.003 D.01& 2018 0014 0.008 0.007
J:00 1 0.002 0.012 2.011 0,009 0.005 0.002
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2.2.2.2. Time of Concentration

A time of concentration shall be calculated fortedrainage structure that is designed. This tifne o
concentration relates the maximum amount of flomiog from any watershed to the amount of time
it takes for the entire watershed to be contrilgufiow to the point of interest. Although somegqda

in a watershed are “hydraulically” closer to thenpof discharge than others, peak flow generation
calculations with the Rational Metho8éction 2.2.3.1shall consider only the most hydraulically
remote location in the largest drainage area dauting to the point of discharge. Time of
concentration is defined by the amount of timeltets for the first drop of water from this location
reach the discharge point

The time of concentrationtshall be calculated as the summation of overflwd time (t,), the time

of shallow concentrated flows|f and the time of pipe or open channel floyy. (The minimum time of
concentration shall be ten (10) minutes. Timearfaentration calculations shall be based on the
ultimate buildout land use for the tributary ar@de time of concentration calculations shall assum
that upstream, offsite, undeveloped areas willdrgesl by storm sewers with a design flow velocity o
3.0 feet/sec.

Overland Flow or Sheet Flow

Overland flow, or sheet flow, is defined as flovatimaintains a uniform depth across a sloping sarfa
with no discernible channel. In general, sheet fcurs at the upstream extent of an overland flow
path, rarely exceeding a length of 300 feet in Initdoped, undeveloped areas. In developed areas,
sheet flow lengths are typically no longer than i®Q50 feet in pervious areas, and 50 to 75 feet |
impervious areas. The overland flow time shall dlewated using Manning’s kinematic equation

0.007(nL§*®
to — B 0.580.4

where:
to = Time of overland flow (hr),
n = Manning’s roughness coefficient for sheet flow
L = Flow length (ft)
P, = 2-year, 24-hour rainfall (in)
s = Slope of hydraulic grade line (land slopet)ft/f

Table 2-4gives Manning’s n values for sheet flow for vasaurface conditions. These n values are
for very shallow flow depths less than or equad.ib foot.

4 Haestad Methods Engineering Staff, Computer Apfibns in Hydraulic Engineering, 2002, pg. 56

5 United States Department of Agriculture, Soil €amvation Service, Urban Hydrology for Small Watexds, Technical
Release 55, June 1986.
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Table 2-4
Roughness Coefficients (Manning’s “n”) for Sheet Fw
Surface Description n:
Smooth surfaces (concrete, asphalt, gravel, ordzabe 0.011
Fallow (no residue) 0.05
Cultivated soils:
Residue covex 20% 0.06
Residue cover > 20% 0.17
Grass:
Short grass prairie 0.15
Dense grassés 0.24
Bermuda grass 0.41
Range (natural) 0.13
Woods?
Light underbrush 0.40
Dense underbrush 0.80

1 The n values are a composite of information condgdiig Engman (1986).

ZIncludes species such as weeping lovegrass, bkgdraffalo grass, blue grama grass, and natigs gnixtures.

¥ When selecting n, consider cover to a height ofiaB.1 ft. This is the only part of the plant cotreat will obstruct
sheet flow.

Shallow Concentrated Flow

Beyond the maximum overland flow length definedhia previous section, sheet flow becomes
concentrated flow and must be conveyed by a stemeis drainage ditch, or natural channel. The
average velocity for shallow concentrated flow kbaldetermined from Figure 3-1 of SCS TR;56
which average velocity is a function of watercowlegpe and type of channel. For slopes less than
0.005 ft/ft, use equations given in Appendix F QGISSTR-55.

Pipe or Open Channel Flow

The velocity of flow in an open channel or pipelsha estimated using the Manning’s Equation. The
travel time for both shallow concentrated flow amkn channel or pipe flow is calculated as follows

6 United States Department of Agriculture, Soih€ervation Service, Urban Hydrology for Small Wsiteds, Technical
Release 55, June 1986.

7 Ohio Department of Transportation, Location Brasign Manual, Volume 2 — Drainage Design, Seciibdl.2.2.

December 2010 16



A

marysville Stormwater Drainage Manual

where the grass is greener

tsorty = L/(60V)

where:
ts = Travel time for shallow concentrated flow in mias
tq = Travel time for open channel or pipe flow in onies
L = Flow length in feet
V = Velocity in fps

2.2.2.2. Soil Variables
The hydrologic soil group (HSG) associated witHsson the project site prior to development shall b
defined by Table 23 —~Water Featdresf the latest edition of the “Soil Survey of Uni€ounty”. A
table of the HSGs for the United States soil cfassgions is also provided in Appendix A of SCS TR-
55° . Pertinent figures, tables, and infiltration pagters characterizing the soils native to the ptoje
site and the soils that will be re-graded, comghoteotherwise altered to a degree that changés the
hydrologic characteristics shall be included in termwater Management Report prepared for the
project. Designers should be aware that hydrologaracteristics of soils on a given site can cbhang
significantly as a result of grading and compactoning construction. The use of different
hydrologic soil groups that reflect the changepast construction soil hydrology shall be considere
when determining runoff estimates for post constoncconditions.

2.2.3.Peak Flow Calculation Methods/Models

In general, peak flow calculation methods shalubed to design the stormwater conveyance systems
within a development. The following sections dasenpeak flow calculation methods acceptable for
use within Marysuville.

2.2.3.1. Rational Method
The rational method shall be used to estimate furarh drainage areas smaller than 200 acres. Its
use shall be limited to the evaluation and desiggstam sewer systems, small open channels, swales,
roadside ditches, overland flow, shallow conceettdlow, roadway curbs, and storm sewer inlets.
Design discharge, “Q” is obtained from the equation

Q=clA

Q = Discharge in cubic feet per second

c = Coefficient of runoff, se€able 2-5 An average C is to be computed based on the
percentage of each land use within the drainage are

| = Average rainfall intensity in inches per hdom Figure 2-1 for a given storm
frequency and a duration equal to the time of cotraéon

A = Drainage area in acres

8 United States Department of Agriculture, NatiRasources Conservation Service; Ohio DepartmeNaairal
Resources, Division of Soil and Water Conservat{onio Agricultural Research and Development Ceraed; the Ohio
State University Extension, Soil Survey of Unionu@ty, Supplement March 2002.

9 United States Department of Agriculture, Soil €amvation Service, Urban Hydrology for Small Watexds, Technical
Release 55, June 1986.
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Table 2-5
Runoff Coefficients “c” for Typical Land Uses in Marysville
Average percent Runoff Coefficient for Hydrologic Soil
Cover Type and Hydrologic Condition . \ge p Group (6)
impervious area (5)
A [ B ] c | D
Fully Developed urban areas (vegetation establiiigd
Impervious Areas:
Paved Parking Lots, roofs, driveways, etc. (exclgdight-of-way) 0.94 0.94 0.94 0.94
Open Space (Lawns, parks, golf courses, cemetetie},
Poor Condition (grass cover, 50%) 0.29 0.48 0.63 0.70
Fair Condition (grass cover 50% to 75%) 0.07 0.30 0.48 0.58
Good Condition (grass cover >75%) N/A 0.19 0.39 0.50
Commercial and Business 85 0.70 0.77 0.83 0.85
Industrial 72 0.52 0.67 0.75 0.80
Residential Districts by Average Lot Size
Multi-family 80 0.63 0.75 0.80 0.83
1/12 to 1/6 Acre 75 0.56 0.70 0.77 0.83
1/8 Acre 65 0.44 0.60 0.72 0.77
1/4 Acre 38 0.19 0.40 0.56 0.65
1/2 Acre 25 0.11 0.32 0.50 0.60
1 Acre 20 0.08 0.29 0.48 0.58
Undeveloped or Agricultural Lands (1)
Cultivated Land:
Without Conservation Treatment 0.35 0.52 0.67 0.75
With Conservation Treatment 0.21 0.34 0.46 0.52
Pasture, grassland, or range — continuous Hygiolo
forage for grazing (2) Condition:
Poor 0.29 0.48 0.63 0.70
Fair 0.07 0.30 0.48 0.58
Good N/A 0.19 0.39 0.50
Meadow — continuous grass, protected - N/A 0.16 0.34 0.46
from grazing, and generally mowed for hay.
Brush — brush-weed-grass mixture with Poor 0.06 0.27 0.44 0.56
brush the major element. (3) Fair N/A 0.13 0.32 0.44
Good N/A 0.06 0.25 0.37
Woods (4) Poor 0.04 0.26 0.44 0.56
Fair N/A 0.18 0.37 0.48
Good N/A 0.12 0.32 0.44
Farmsteads - buildings, lanes, driveways, -- 0.17 0.39 0.54 0.63
and surrounding lots

Notes:
N/A — Method to derive value is not applicable éorve number values
less than 40.

1) Average runoff condition, and la=0.2s
2) Poor: <50% ground cover or heavily grazed with ndain
Fair: 50 to 75% ground cover, not heavily grazed
Good: >75% ground cover, lightly or only occasitnarazed
3) Poor: <50% ground cover

Fair: 50 to 75% ground cover
Good: >75% ground cover
4) Poor: Forrest litter, small trees and brush arérdgsd by heavy grazing

December 2010

Fair: Woods are grazed but not burned, and sonestfditter covers the
soil
Good: Woods are protected from grazing

5) The average percent impervious area shown wastasksl’elop the
composite CN's which were then used to derive furméfficient values.
Other assumptions are as follows: impervious aaeaslirectly connected
to the drainage system, impervious areas havedfrooefficient of 0.94
(or CN of 98), and pervious areas are considered/algnt to open space
in good hydrologic condition.
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The coefficient of runoff is expressed as a dimenisiss decimal value that estimates the perceuatage
rainfall that becomes runoff. The residential fiwoefficients inTable 2-5shall be used for runoff
projections using the rational formula. Runoff fcéents used to project onsite flows for multi-
family, commercial, and industrial type developnsemust be calculated based on the actual
impervious surface amounts planned for the devedoprsite. The estimation of offsite flows may be
determined using the appropriate runoff coefficintthe undeveloped land uses and/or the
categorical development types (residential, commakm@nd industrial) listed ifable 2-5

2.2.3.2. Regression Equations

The regression equations presented in USGS Rep«89° is an accepted method for estimating
design peak-discharge values for streams with dgairareas between 17 and 2600 acres. The
application of this method is limited to the estifoa of peak discharges for City funded culvert
installation and replacement projects. The follmyvequations shall be used for the various design
storms:

Q; = 155 (A)*®® (P-30)°° (13-BDF)°*
Qs = 200 (A)*"* (P-30)°%%(13-BDF) **
Qio = 228 (A)*"*(P-30)*°® (13-BDF)***
Qa5 = 265 (A)*"°(P-30)°"%(13-BDF) %’
Qso = 293 (A)*"¥(P-30)*"* (13-BDF)**°
Qi00= 321 (A)*"° (P-30)°"®(13-BDF) %
where:
Qn = peak discharge rate in cfs,
A = the drainage area in square miles,
P = average annual precipitation in inches = 3Aasdor Marysville, and
BDF = the basin development factor.

The basin development factor (BDF) is determineduiydividing the drainage basin into thirds
(lower, middle, and upper) with two lines drawnass the basin that are perpendicular to the main
channel and principal tributaries. Four aspectb@drainage system are then evaluated within each
third of the basin and assigned a value of 1 or O:

1) Channel improvementsiclude any straightening, enlarging, deepenind,dearing made
in the main drainage channel and principal tribegar If at least 50 percent of the upstream
channels in the basin are improved, then a valdei®fssigned.

2) Channel liningsinclude any length of the main drainage channedspaincipal tributaries
that have been lined with an impervious materiahsas concrete. A value of 1 is assigned
if at least 50 percent of the upstream channels baen lined.

10 United States Geological Survey, USGS Repot 3B Estimation of Peak-Frequency Relations, Flood
Hydrographs, and Volume-Duration-Frequency RelaiohUngaged Small Streams in Qhio
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3) Storm drains or storm seweime defined as enclosed drainage structures (ysipés)
frequently used on secondary tributaries wherendga is received directly from streets or
parking lots. A value of 1 is then assigned wha&meatthan 50 percent of the upstream
secondary tributaries consist of storm drains.

4) Curb and gutter streetfrequently empty into storm drains. If more tfdhpercent of the
upstream basin is developed with streets and higewanstructed with curbs and gutters,
then a value of 1 will be assigned.

Table 2-6 provides an example for calculating the overallBDr the entire basin that has channel

improvements throughout, no channel linings, andstdrains with curb and gutter streets in the
lower 2/3% of the basin:

Table 2-6
Example Determination of the Basin Development Faot
: Basin
Portlon of Channel C_he'mnel ST RS Curb & Development
Basin Improvements Linings Gutter Streets E
actor
Lower 1/3 1 0 1 1 3
Middle 1/3 1 0 1 1 3
Upper 1/3 1 0 0 0 1
Total: 7
2.2.3.3. The NRCS (SCS) Curve Number Method

The NRCS (SCS) Curve Number method, developed@9,18artitions the total depth of rainfall into
initial abstractions, retention, and effective falh This method shall be used for areas largant?00
acres. Worksheets 2 through 6 are available iTB&5 publication and are acceptable methods for

showing calculations described in this and othetiepble sections. The following equatibiis used
to estimate runoff:

Q = (P-b)°/ [(P-la) + S]
where:
Q = runoff depth (in)
P = rainfall (in)
S = potential maximum retention after runoff bedjing
= 1000/CN-10,
CN = runoff curve number, and

11 United States Department of Agriculture, Soih€arvation Services, Urban Hydrology for Small Wstteds,
Technical Release 55, June 1986, pgs.2-1 to 2-10

December 2010 20



A

marysville Stormwater Drainage Manual

where the grass is greener

|2 = initial abstraction (in) =0.2*S
CN values range between 0 and 100, while pradfibhlalues range from 30 to 98 where larger
values are associated with more impervious lanfhser Soil groups are classified by NRCS into four
hydrologic groups: Groups A, B, C, and D. Groupds have high infiltration rates while Group D
soils have low infiltration rate§.able 2-7 (adapted from SCS) shall be used to define curnebeus
for normal antecedent moisture conditions (Typddi)various land uses and soil classificationse Th
residential curve numbers Trable 2-7 shall be used for runoff projections using the $@&&hod.
Curve numbers used to project onsite flows for rialhnily, commercial, and industrial type
developments must be calculated based on the agtpatvious surface amounts planned for the
development site. For example, an area with atijreonnected impervious area (DCIA) of 70
percent with good grass cover on hydrologic saugrD soils would have the following curve
number:

CN = CNmpervious* % Imperviousness + Ghhvious* (1 - % imperviousness)
=98*0.7 + 80 *(1-0.7)
=93

The estimation of offsite flows may be determinsthg the appropriate curve numbers for the
undeveloped land uses and/or the categorical dev&ot types (residential, commercial, and
industrial) listed inTable 2-7. Additional information regarding the use of SC&isoff curve number
method is available in Technical Release 55 — UHbgairology for Small Watersheds.

The peak rate of runoff is then calculated as:
Op = GANQR,
where:

gp = peak discharge (cfs)

gu = unit peak discharge (csm/in) (d&gure 2-2)
A= drainage area (R)i

Q = runoff depth (in)

Fo= pond and swamp adjustment factor (Sable 2-8
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Table 2-7
Runoff Curve Numbers (CN) for Typical Land Uses inMarysville ( SCS, 1986 except as noted)
Cover Type and Hydrologic Average percent | Curve Numbers for Hydrologic Soil Group
Condition impervious area (6) A B c D

Fully Developed urban areas (vegetation establiiigd

Impervious Areas:

Paved Parking Lots, roofs, driveways, etc. (exclgdight-of-way) 98 98 98 98
Open Space (Lawns, parks, golf courses, cemetetie},
Poor Condition (grass cover, 50%) 68 79 86 89
Fair Condition (grass cover 50% to 75%) 49 69 79 84
Good Condition (grass cover >75%) 39 61 74 80
Commercial and Business 85 89 92 94 05
Industrial 72 81 88 91 93
Residential Districts by Average Lot Size
Multi-family (8) 80 86 91 93 94
1/12 to 1/6 Acre (8) 75 83 89 92 94
1/8 Acre 65 77 85 90 92
1/4 Acre 38 61 75 83 87
1/2 Acre 25 54 70 80 85
1 Acre 20 51 68 79 84
Undeveloped or Agricultural Lands (1)
Cultivated Land: (7)
Without Conservation Treatment 72 81 88 91
With Conservation Treatment 62 71 78 81
Pasture, grassland, or range — continuous
Hydrologic
forage for grazing (2) Conditior}: 68 79 86 89
Poor 49 69 79 84
Fair 39 61 74 80
Good
Meadow — continuous grass, protected - 30 58 71 78
from grazing, and generally mowed for hay.
Brush — brush-weed-grass mixture with Poor 48 67 77 83
brush the major element. (3) Fair 35 56 70 77
Good 304 48 65 73
Woods (5) Poor 45 66 77 83
Fair 36 60 73 79
Good 304 55 70 77
Farmsteads — buildings, lanes, driveways, -- 59 74 82 86
and surrounding lots
Average runoff condition, and la=0.2s Fair: Woods are grazed but not burned, and sonestftitter covers the soil
Poor: <50% ground cover or heavily grazed with ndam Good: Woods are protected from grazing, and latet brush adequately covers the sc
Fair: 50 to 75% ground cover, not heavily grazed 6) The average percent impervious area shown wastaskzl’elop the composite
Good: >75% ground cover, lightly or only occasibngrazed CN's. Other assumptions are as follows: impervarness are directly connected to the
Poor: <50% ground cover drainage system, impervious areas have a CN aii@8pervious areas are considered
Fair: 50 to 75% ground cover equivalent to open space in good hydrologic coouiti
Good: >75% ground cover 7) Source: SCS National Engineering Handbook, Sedjdtydrology, Chapter 9,
Actual curve number is less than 30; use CN=30unoff computations  August 1972
Poor: Forrest litter, small trees and brush arérdgsd by heavy grazing 8) Source: Curve numbers were calculated based upoermef impervious area
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2.2.4.Acceptable Runoff Hydrograph Development Methods

Peak flow methods are not appropriate for desigaingnwater detention basins, evaluating
downstream impacts on streams, and designing roajoreyances with drainage areas larger than 200
acres. Inthese cases, the City requires thatli@bgyaph be developed and routed through the system
to support design and/or evaluation. In additloydrograph methods may be used to design other
elements of the drainage system as part of a cdrapséve hydrologic/hydraulic evaluation supported
by computer models or other appropriate means.gnesising hydrograph methods shall be accepted
if the results are presented in the format defineithe Manual for peak flow calculations.

Several methodologies are available for definingpfihydrographs and routing them through the
drainage system. The City will accept the unit logstaph methodology presented in this section, and
may accept other equivalent methods if supportegrbger documentation and a demonstrated record
of successful application for drainage system dedtgrthermore, hydrograph methods are generally
provided by common engineering computer softwareh &s the NRCS TR-20, the US Army COE
HEC-1 models and U.S. EPA SWMM, which may be alldwehe model results are presented in the
format defined in the Manual.

2.2.4.1. Rainfall Hyetographs

All runoff hydrographs shall be based upon a destgnrm hyetograph defined using the 24 hour
design storm rainfall volumes for the City extracteom Figure 2-1, and the 24-hour SCS Type I
rainfall distribution. These design rainfall hygtaphs for the various design storms referencélden
Manual are provided ifable 2-3

2.2.4.2. Abstractions from Rainfall

For each catchment, abstractions from rainfall roestietermined for each 15-minute rainfall volunighnin
this hyetograph. Abstractions are comprised ofelgon storage and infiltration into the solil, ahdll be
based upon the soil and land cover characteristittse catchment. The initial abstraction at thgibeing of
the design storm shall be based upon average sa@turne conditions. Changes in abstractions skll b
tracked during the storm event as available defmmessorage and soil infiltration capacity is fdle The
NRCS curve number methodology presentefiention 2.2.3.3s accepted by the City for defining rainfall
abstractions. Other methods, including the Greemp®and Horton’s methodfs for determining the change
in soll infiltration during a precipitation eventay be used with appropriate documentation at thereliion
of the City.

12 Mays, LarryStormwater Collection Systems Design HandbdgGraw-Hill, 2001.

December 2010 23



m

Stormwater Drainage Manual marysville

where the grass is greener

2.2.4.3. Unit Hydrographs

A unit hydrograph is the hydrograph of direct rdrtbat results from one inch of excess
rainfall generated uniformly over a watershed ebmstant rate during a specified time. The| SCS Dimensionless
City will accept the SCS dimensionless unit hydegdr as the basis for developing runoff
hydrographs. This method uses the table at thé iiglhonjunction with the equations, to

develop a unit runoff hydrograph from each catchnfieneach 15 minute rainfall increment | t/t; Q/Qp
within the SCS Type Il distribution:

Unit Hydrograph

0.C 0.00(
0.2 0.10(¢
tp=0.666 * tand

0.4 0.31(
Q=Pe*484* A/ tp 0.€ 0.66(
where: 0.8 0.93(
tp= time to peak, hours 1.C 1.00(¢
tc= time of concentration, hours, fragection 2.2.2.2 1.2 0.93(
Qv = peak flow rate from one inch of excess rainfft, 14 0.78(
P.= excess rainfall during the 15 minute rainfallrierment, in. 1.6 0.56(
A = watershed area, mi 1.8 0.39C
2.C 0.28(
. . | 2.2 0.2(7

The total hydrograph responding to the SCS Typaiiifall hyetograph from the catchment ig
determined by adding the individual unit hydrogmpletermined using the previous equatign. 2.4 0.147
The City will accept calculations based on computedels that use the SCS unit hydrograph 5 ¢ 0.107

method to develop runoff hydrographs. In additibwe, City will consider use of alternative
methods for developing runoff hydrographs, inclgdine Snyder and Clark unit hydrograph|__2-€ 0.77¢
methods included in the US Army COE HEC-1 modet] tire kinematic wave method 3.C 0.05¢
included in the US Army COE HEC-1 model and U.SAERRVMM.

3.2 0.04(C
3.4 0.02¢
3.€ 0.021
3.8 0.01t
4.C 0.011
4.2 0.00¢
4.4 0.00¢
4.€ 0.00¢
4.8 0.00z
5.C 0
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2.3. Design of Minor Stormwater Conveyance Systems

Minor Storm Conveyance System:
- -

klinor Storm Conveyance System:
Bankfull Channel

s 100-Year
m|m AV

Event

2 -Y ear

Ewvent

Streams

blajor Storm Conveyance System Roadway E

kinor Storm Conveyance System: Storm Sewver

Urban Drainage

Both natural streams and urban drainage systems ci@eminor and major storm conveyance system to
accommodate flooding.

Flooding is a natural phenomenon accommodatednriidtural drainage systems. During rainfall esent
of small to moderate size, stormwater runoff istaoved within the banks, or the bankfull channél, o
streams. During larger, less frequent storms, ffuv@rflows the channel banks into the surrounding
floodplain. As areas develop, portions of the ratdrainage system are often replaced with undergt
storm sewers sized to collect and convey runofhfemall to moderate storms. Properly designed
developments will use streets or swales as a rsggom conveyance system to convey runoff from large
less frequent storms to the open channel drainggiera. Effective drainage system desidepends upon
how frequently the capacity of the minor storm ceyance system should be exceeded, and how seeere th
impact of flooding would be within the major stoomnveyance system. Frequency is expressed as a
probability of occurrence in any given year. Fearaple, the 100-year design storm event is defased
storm that has a 1% chance of occurring in anyrgyear. While a 100-year storm event could occorem
frequently than once in every 100 years, over § laarg period of time the frequency of a stormlaét
magnitude occurring averages to once in a hundeadsy

Table 2-9andTable 2-10provide a summary of the hydraulic design requéets for
conveyance infrastructure discussed in this section

On roadways with multiple through lanes in eacledion, or one direction on a one-way roadway,
one driving lane in each direction must be fregvafer. If there is only one through lane in each
direction, or one direction on a one-way roadwlagntthe Check Storm Spread must be the same as
the Maximum Design Spread. Stormwater spread oulgérs, full-time parking lanes, and other
paved roadside areas and non-traffic lanes is peuaitio be full width.
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Table 2-9
Pavement Design Criteria (Manual Section 2.3.2)

Functional Designated Design Max‘”.‘“m Check L
e Storm Design Storm Check Storm Spread Criteria
Classification Speed .
Frequency Spread Frequency
All 10 year 0 feet 100 year All traffic lanes frekwater
Interstate Highways
All 100 year 0 feet Applies at underpasses ancgsags
> 45 mph 10 year 0 feet 25 yeal| *
Other freeways and -
expressways < 45 mph 10 year 3 feet 25 yeal
All 50 year 3 feet Applies at underpasses and sagy
> 45 mph 10 year 0 feet 25 yeal| *
Major Arterial -
(ADT > 10000) <45 mph 10 year 3 feet 25 yean
All 50 year 3 feet Applies at underpasses and sagy
> 45 mph 5 year 0 feet 25 year *
Minor Arterials and 3 ivi
Collectors <45 mph 5 year & o;‘aorllr(levmg Applies at underpasses and sag points
(ADT 3,501-10,000)
L —
All 10 year & o;‘aorl]r(lavmg 10 year One lane open to traffic
Y% of drivin ,
Locals (ADT <3,500), < 45 mph 5 year 2 lane 9 10 year One lane open to traffic
Other parking and
development areas 1 ivi
P < 45 mph 5 year & o;‘aorllr(levmg Applies at underpasses and sag points

* On roadways with multiple through lanes in eaglecion, or one direction on a one way

roadway, one driving lane in each direction mustree of water. If there is only one through lane
in each direction, or one direction on a one wadweay, then the Check Storm Spread must be

the same as the Maximum Design Spread. Stormwatead on shoulders, full time parking
lanes, and other paved roadside areas and noic teafés is permitted to be full width.

** The allowable depth of water on a roadway wittiie design spread shall be 1” below the top

of curb or 5” maximum. 6” is permissible when ararshape is provided adjacent to the

pavement.

December 2010

26




A

marysville Stormwater Drainage Manual

where the grass is greener

Table 2-10

Storm Sewers, Culverts, Level Spreaders, and Open &tercourses
Design Criteria (Manual Sections 2.3.1, 2.3.3, 28and 2.3.7)

Storm Sewers

. . 13 Open
Functional Classification Design] Check Culverts Level Spreaders Watercourses

Storm | Storm

i Used to prevent Designed to carry

710 year| 25 year| 50 year | offsite erosion wherg the peakrate of
onsite discharges | "unoff froma 10

cannot be directed tp  Y&ar, 24 hour

Interstate highways, other freeway
and expressways

1=

Major Arterial (ADT > 10000) | 10 year| 25 year| 25year | Offsite conveyance frequency storm.
system.

Those used for
This shall be limited| ~Major storm

Minor Arterials and collectors 5year | 25 year| 25 year
(ADT 3,501 — 10,000)

to sites where flows| outing shall be
are less than 30 cf ~ designed to
during a 10 year convey the 100

frequency storm. year, 24 hour
storm.

parking and development areas

2.3.1. Storm Sewers

Storm sewer systems are designed to collect amyg stmrmwater runoff from the first pavement, ditch
inlet, or catch basin to the predetermined out&brm sewers shall generally follow the alignmefrtihe
roadway, increasing in size as necessary to atdeefiow from a series of inlets. Existing drainage
patterns should be perpetuated insofar as pratgicad storm sewer outlets shall be located tomime
the possibility of actionable damage for the dii@rf substantial volumes of flow.

Storm sewer calculations shall be summarized o@twem Sewer Computation Sheet and a Storm Sewer
Check Sheet, presentedAppendix B, for each proposed sewer run. These sheetst&hallbmitted to
the City as part of the Stormwater Management RgpgeeSection 5.

2.3.1.1. Storm Sewer Hydrology Requirements

The Rational Method shall be used to size stornesgvas described #ection 2.2.3.1 The City will also
accept storm sewer designs based on hydrograplodsihSection 2.2.4as long as the results are
tabulated in the referenced storm sewer computatioincheck sheetégpendix B).

13 Ohio Department of Transportatidmcation and Design Manual, Volume 2, Drainage Basi
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2.3.1.25torm Sewer Hydraulic Requirements

Pipe Sizing Criteria
All storm sewer systems shall be designed usingrita's Equation:

Qr = (1.49/n) AR® 512
where:

Qr = Full flow capacity of the storm sewer (cfs)
n = Manning’s roughness coefficient
R = Hydraulic radius (feet)

=A/P
A = Cross-sectional area (fégt
P = wetted perimeter (feet)
S = Slope of the conduit

= vertical rise of the pipe (feet) / length bétpipe (feet)

A Manning’s “n” or roughness coefficient of 0.018rgODOT 1104.4.5 shall be used to design storm
sewer systems for all City-approved pipe materials.

Table 2-9specifies the design storm frequency that shalidesl to size storm sewers for various types
of roadways. Storm sewer sizes may need to beased as necessary to meet the allowable spread
requirements specified Bection 2.3.2.1

Storm Sewer Layout Requirements

All storm sewer systems shall be deep enough &ivedhe flow from all possible nearby sources inith
the watershed. Crown elevations for storm sewwsat be matched at junctions where possible. df th
outlet elevation permits, the crown of the outlgiepmay be lowered.

Unless located within City Right-of-Way, storm sesvéhat are to be privately maintained shall have a
minimum pipe inside diameter of eight inches. Steawers located within the City Right-of-Way that
connect a private storm sewer system to a stormersewned by the City shall have a minimum inside
diameter of 12 inches. Storm sewers that are fmubécly owned and maintained shall have a minimum
inside diameter of 12 inches.

Storm sewers shall be designed to operate underigcdl flow conditions at all times because flow
transients and/or small blockages may cause stewars built on supercritical slopes to surcharge
unexpectedly. Drop manholes or other drop strustahall be used to maintain a mild pipe slope where
ground slopes are steeper than critical slope. nfdaamum length between access structures shal be
follows:

1) Pipes under 60 inches in diameter — 300 feet
2) Pipes 60 inches in diameter and larger - 560 fe

All storm sewers shall be centered in the middleafements established according to criter&eiction
2314
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Headwalls shall be provided at all storm seweratsithnd shall conform to the most current edition o
the City’s Standard Construction Drawings.

All storm sewers and their structures shall be leeysy from building foundations or sanitary sewass
much as practicable to minimize stormwater inflowoithese facilities. In instances where a progose
storm sewer will cross a sanitary sewer trenchertight joints and trench dams shall be provideohal
the entire length of the proposed storm sewer feash manhole on either side of the crossing. elfstorm
and sanitary sewers are parallel and are withgeb df each other, water-tight joints and trenamslahall
be installed along the entire run of the storm sewntil the distance between the storm sewer aniias§
sewer trenches exceed 5 feet.

Watertight joints and trench dams shall be spetifioe storm sewers that are to be located aloohg Isit
lines in a single family development site or whigre trench limits of the storm sewer are to be wittD
feet of a building foundation.

2.3.1.3Hydraulic Grade Line and Energy Loss Considerations
The hydraulic grade line shall be calculated basedn observed or calculated tailwater depth in the
receiving channel determined through downstreanysiseor the following equation, whichever is geat
Tw=(d + D)/2
where:
Tw = Tailwater depth (feet)

dc = Critical depth in the pipe (feet)
D = Inside pipe diameter (feet)

The hydraulic grade line shall not exceed the windgrate, or casting elevation of any structuretter
design storm frequency notedTable 2-1Q

Major energy losses within storm sewer systemgenaarily caused by friction resistance between
the fluid being conveyed and the pipe section cgimgethe flow. The following equation shall be
used to calculate energy losses due to pipe frictio

Himajor = S *L = [(QraL*n)/(1.486*A*R?3)A*L
where:
Hmajor = Major energy loss due to friction (feet)

S = frictional slope (feet)
QucL = Design flow (cfs)

n = Manning’s roughness coefficient

A = cross-sectional area of the pipe (square feet)

R = hydraulic radius (feet) = cross-sectional arethe pipe (A) / wetted
perimeter (P)

L = length of pipe (feet)
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In addition to friction losses, localized disruptsoto flow increase turbulence and cause energg$os
within storm sewer systems. These disruptiongnodiused by manholes or fittings, are generallgaa
minor energy losses. Minor losses shall be caledlasing the following equation:

Hm=K (V® /29

where:
Hm = minor loss (feet)
K = minor loss coefficient for the specific fitting
V = velocity (feet/s)
g = gravitational acceleration = 32.2 fe&t/s

Accepted values for common minor loss coefficieartsprovided infable 2-11 Applicants must use the
appropriate minor loss coefficients, the appropragsign flow (QcL) as determined froffable 2-1Q and
the following equation to check that the slopehaf hydraulic grade line will not exceed the ground
elevation:

S = (Q—!GL*n/(l.486*A*R2/3)2 + Hy/L
where:

S = frictional slope (feet)

QucL = Design flow (cfs)

n = Manning’s roughness coefficient

A = cross-sectional area of the pipe (square feet)

R = hydraulic radius (feet) = cross-sectional akthe pipe (A) / wetted

perimeter (P)

Hm = minor loss (feet)

L = length of pipe (feet)
Flow Velocity Criteria
All storm sewers shall be designed and constructg@doduce a minimum velocity of 3.0 feet per seton
(fps) when flowing full, unless it can be showntttias requirement cannot be met due to site candit
In addition, storm sewers shall be designed focstital flow conditions with a maximum velocity ab

ft/sec. The outlet ends of all storm sewers db@lrovided with sufficient energy dissipaters anosion
protection to withstand the projected full-flow @eity from the pipe.
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Table 2-11
Minor Loss Coefficients for Storm Sewer&?

Type / Description of Structure Coefficient K
Manhole in straight section of closed conduit 0.50
Manhole at a 45° bend 0.62
Manhole at a 90° bend 0.75
Exit closed conduit into lake (submerged) 0.90

o

Exit closed conduit to open channel (submerged) 005

Exit closed conduit to open channel (free

discharge) 0.10

2.3.1.4Pipe Material, Bedding, Cover, and Encasement Requments

The pipe material type and surrounding conditidredide determined by the Applicant and specifrethe
Report, including the depth of cover, groundwageels (if known), location of pipe with respect to
roadways or highways, and type of proposed paverkentpipes having equivalent materials and
dimensions, the cover and structural requirememtstbrm sewer pipes provided in Section 1008 of
ODOT’s L&D Manual shall be met. In instances whaceepted pipe materials and dimensions but
structural criteria are not included in Section8@® ODOT’s L&D Manual, the cover and structural
design of the pipe shall be in accordance withpipe manufacturer’'s recommendations.

The trench bedding and backfill design for all gighall conform to the requirements of the ODOT
Standard Construction Drawing DM-1.4. The beddypet(l or II) is specified in the ODOT CMS 603.02
for both rigid and flexible pipe.

2.3.1.5 Storm Sewer Easement Requirements

All storm sewers that are to be publicly owned apdrated shall have a minimum easement of 20 feet
centered on the sewer, or 5 feet beyond the minitnench limits on either side of the trench (ascjes

in Standard Construction Drawings ), whicheverrsager. Additional easements shall also be provided
along storm sewers within the public right-of-wayt kess than 10 feet from the right-of-way lineeTh
added easement width shall be wide enough to peavittal access width (easement plus right-of-vedy)
10 feet from the center of the storm sewer. Stawes easements shall be expanded to include agcilla
structures such as end treatments, outfall protectind level spreaders that are publicly owned and
maintained. The width of easements shall inclueéeattea of the ancillary structure plus 10 feet adaihe
structure’s perimeter.

14 Water Environment Federation and American So@é®ivil EngineersPesign and Construction of Urban
Stormwater Management Systeh392.
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2.3.2.Curb Inlets and Catch Basins

Stormwater inlets and catch basins direct surfaneff into a storm sewer system or culvert. Thee¢hr
types of stormwater inlet structures include cwmibts, catch basins, and combination inlets. Culeis
consist of an opening in the side of a curb, chtdins are slotted inlets usually flush with the@unding
ground, and combination inlets have a curb opeaiha catch basin with a slotted grate.

2.3.2.1. General Criteria

Inlets and catch basins shall be sized and spacesstrict the spread of runoff along roadway ste$aand
limit ponding in low areasTable 2-9summarizes the allowable spread of runoff on wericlassifications
of roadways.

The rational method (se&ection 2.2.3.1and a minimum time of concentration of 5 minugkall be used
to determine the amount of runoff that will be ectied by the proposed inlet structures. Hydraulalyses
used to size and space inlets and catch basirisoghahsed on the methods presented in (FHWA)
Hydraulic Engineering Circular No. 12 “DrainageHifjhway Pavements” and Hydraulic Engineering
Circular No. 22 “Urban Drainage Design Manual.”

2.3.2.2. Underpass or Sag Requirements

An underpass or sag condition is a point where mee be removed only through a storm sewer system.
Inlets shall be placed in low areas such as sagswlong a highway, underpasses, and other depress
where runoff may concentrate and the only outléhésstorm sewer system. The number and type etfsin|
to be used to drain underpass or sag locationslshakesigned to achieve the roadway classificatand
storm frequencies provided Trable 2-9

2.3.2.3. Inlets on Continuous Grade Requirements

At a minimum, the catch basin and/or curb inletldbablaced at the point where the flow spread is
projected to reach the maximum allowable spreaddisrTable 2-9 In addition, a basin/inlet shall be
placed at intersections where necessary to prekergutter flow from crossing the pavement. They Cit
may require additional inlets at intermediary psiiiithe flow in the gutter at design conditionghti
create a hazard to vehicular traffic, public safetyproperty flooding. The projected gutter flow
approaching each basin/inlet, the flow projectedrtter each basin/inlet, and the flow projectebyjoass
each basin/inlet shall be provided in the Stormwiktanagement Report.

2.3.3. Culverts

2.3.3.1. General Requirements

Stream crossings shall be located at a relatiedyght and stable section of the stream. The bata and
vertical alignment of the culvert shall generatldw the alignment of the stream at the cross8tgeam
crossings at right angles to the stream are pegfaa maximize hydraulic efficiency and minimize
environmental impacts. If the skew angle of theverilexceeds 45°, then either the roadway alignmoent
the culvert alignment (or both) shall be revise@c¢bieve a skew angle less than 45°.
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A single barrel round pipe shall be used where flo@adwater, tailwater, and pipe cover conditidiosnva
Where round pipes are not feasible, single battiptieal, pipe arch, box culvert, and three-sidsdictures
shall be used, in order of preference. Where sibgieel conduits are not feasible, multi-barrelatVerts
shall be used to minimize the disturbance to treast channel and provide capacity for flows witthie
floodplain to minimize backwater

2.3.3.2.Culvert Hydrology Requirements

The hydrologic computation methods specifie®eattion 2.2.1shall be used to design culverts in the City.
Culverts spanning open channels conveying onsitesflshall be designed according to the same method
used to design other onsite drainage facilitiedvé€ts spanning Tier | and Tier Il watercoursed|dba
designed using the regression equations presemg&sttion 2.2.3.2

2.3.3.3.Culvert Hydraulic Requirements:
Design Storm Frequency

Table 2-12provides the design storm frequencies that shaliseel to design roadway and other stream
crossings:

Table 2-12
Culvert Design Storm Frequency®
Roadway Type Design Storm Event

Interstate Highways, other Freeways, and 50-year
Expressway
Major Arterial (ADT > 10,000) 25-year
Minor Arterial and Collectors (ADT = 3,501 - 25-year
10,000)
Local Streets (ADK 3,500), other parking and 10

-year
development areas

Types of Culvert Flow

Two types of flow may occur in a culvert: flow withlet control and flow with outlet control. Designs
shall determine the design flow regime for eacheulwithin the project, and use appropriate design
nomographs for the appropriate flow condition, fdumthe drainage design aids contained in the ODOT
L&D Manuall®

Tailwater Conditions

The designer shall perform hydraulic calculatioasassary to determine the depth of flow in theabutl
channel when the culvert is discharging the defiggm. This determination shall take into account
downstream constraints, obstructions, grades, wendles with other streams, or other hydraulic featu
that may create a backwater at the culvert oullet. following sources contain information that ntigiu
in establishing downstream tailwater conditions:

15 Ohio Department of Transportatidmcation and Design Manual, Volume 2, Drainage Desi

16 Ohio Department of Transportatidmcation and Design Manual, Volume 2, Drainage Desi
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Previous studies that may be on file within theifion of Sewerage and Drainage, or

1) Federal Emergency Management Agency (FEMA) Flosdrance Rate Maps (FIRM) and
data.

The tailwater depth for the design frequency ofdtiwert shall be used to size the culvert.
Maximum Allowable Headwater

The headwater depth at the inlet of each roadwbaedushall not exceed any of the following
conditions during the design storm listedleble 2-12

1) 2 feet below the near, low edge of the paverfierdrainage areas 1000 acres or greater, and 1
foot below for culverts draining less than 1000es¢r
2) 2 feet above the inlet crown of the culveraibove a tailwater elevation that submerges the

inlet crown in flat to rolling terrain,
3) 4 feet above the inlet crown of a culvert idep ravine,

4) 1 foot below the near edge of pavement fordiepathways, and
5) At or below the near edge of pavement for dvag culverts conveying runoff along roadside
ditches.

In addition, the peak headwater depth during ti@ yar frequency event shall be 1 foot below the
finished grade adjacent to any existing or propdaeiding. Section 2.4provides additional overtopping
requirements related to culverts within major floodting paths.

Manning's "n" Value

Acceptable materials for culverts include concfetn and reinforced), and precast box and concrete
sections. Manning’s “n” value of 0.013 shall bedi$or the hydraulic design of concrete culverts.

Entrance Loss Coefficients

Table 2-13shall be used to define (minor) entrance lossfmefts for culverts under outlet control
conditions.

Maximum Allowable Outlet Velocity

The Applicant shall determine the cross-sectionesd @f flow from the culvert outlet, and use hieagrthe
design flow, and other characteristics of the aulte@ determine the outlet velocity at design ctinds. If
the outlet velocity is larger than the maximum weélp for the channel lining material that is listedTable
2-160f Section 2.3.5.1then erosion protection and/or energy dissipatieadl be required to properly
armor the receiving channel and control outlet eiles. Section 2.3.5rovides design requirements for
rock protection and recommendations for energyihs®n devices at culvert outlets.
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Table 2-13

Minor (Entrance) Loss Coefficients for Culverts uncer Outlet Control,

Full or Partly Full Entrance Head Loss "'

Type of Structure and Design of Entrance Coefficient K
Pipe, Concrete
Projecting from fill, socket end (groove end) 0.2
Projecting from fill, square cut end 0.5
Headwall or headwall and wingwalls 0.2
- Socket end of pipe (groove end) 0.5
- Square edge 0.2
- Rounded (radius = 1/2D)
Mitered to conform to fill slope 0.7
End section conforming to fill slope 0.5
Beveled edges, 33at 45 levels 0.2
Side or slope tapered inlets 0.2

Pipe or Pipe Arch, Corrugated Metal

Projecting from fill 0.9
Headwall or headwall and wingwalls square edge 0.5
Mitered to conform to fill slope, paved or unpastape 0.7
End section conforming to fill slope 0.5
Beveled edges, 33.@r 45 levels 0.2
Side or slope tapered inlets 0.2

17 Water Environment Federation and American $pckeCivil EngineersPesign and Construction of Urban Stormwater
Management Systeni992, pg 156.

18 Federal Highway Administratioklydraulic Design of Highway Culverts, Hydraulic Dgs Series No. ,5Report No.
FHWA-IP-85-15, Washington DC, 1985
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Box, Reinforced Concrete

Headwall parallel to embankment (no wingwalls)

- Square edge 0.5
- Rounded on 3 edges to radius of 1/12 barrel dsnoen or beveled edges on 3 0.2
sides
Wingwalls at 30to 75 to barrel
- Square edged at crown 0.4
- Crown edge rounded to radius of %2 barrel dimensio beveled top edge 0.2
Wingwall at 10 to 25 to barrel, square edged at crown 0.5
Wingwalls parallel (extension of sides), squareeedat crown 0.7
Side or slope tapered inlet 0.2

Bankfull Design Considerations

The designer shall check that any culvert sizeneet the hydraulic design conditions in this sectiall
also convey the bankfull discharge with minimalmipato the bankfull depth of flow in the adjoining
channel sections, as compared to existing congitibhe bankfull discharge shall be determined uaing
field-obtained stream cross-section from a portibthe stream that does not exhibit bank or bediend®
If such a cross-section is not available, ther2Hyear discharge shall be used to approximatedhé&fbll
discharge. A hydraulic profile through the charstell be prepared to demonstrate that the culzes d
not alter existing water surface elevations at hahkonditions. If significant changes in waterface
elevation are determined, larger pipe sizes aralfernative pipe shapes shall be used to reducentbect.

The City also requires that the inverts of culvattJier | and Tier Il stream crossings be depresse
minimize stream impacts. Depressed inverts shdillbd with substrate necessary for aquatic Ide t
migrate through the culvert. The culvert desigridi@based on the remaining pipe diameter anceaszd
Manning'’s “n” after the invert has filled with subste. Table 2-14shows the amount of invert depression
that should be provided for different sized pipes.

Table 2-14
Allowable Conduit Invert Depression?

Pipe Diameter or Rise Depression
<36 inch None
36 to 60 inch 6 inches
66 to 120 inch 12 inches
120 to 180 inch 18 inches

19 Ohio Department of Transportatidmcation and Design Manual, Volume 2, Drainage Desi

20 Ohio Department of Transportatidmcation and Design Manual, Volume 2, Drainage Desiable 1105-2.
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2.3.3.4. Culvert Layout Requirements
Culverts shall be aligned according to the genantitdria inSection 2.3.3.1It is preferable that the culverts
be located at or near the low point of the roadsay vertical curve to allow for major storm routagyoss
the roadway and along the natural routing patihefexisting open channel.
Minimum Pipe Size

Minimum pipe size for roadway culverts shall bedshen the fill depth over the crown of the culved,
specified inTable 2-15

Table 2-15
Minimum Allowable Pipe Size for Various Fill Depths*
Fill Depth Roadway Type
Freeway* Other

<8 feet 24 inch 15 inch
8 feet to < 16 feet 30 inch 24 inch
16 feet to < 32 feet 36 inch 30 inch

>32 feet 42 inch 36 inch

* or other multi-lane facilities with limited or otrolled access

Structural and Cover Requirements

The cover and structural requirements for culvelnisl be the same as specified for storm sewers in
Section 2.3.1.3

2.3.3.5. Culvert Easement Requirements
Culverts or portions of culverts and ancillary campnts (e.g., headwalls, and erosion protectioasare
shall be located entirely within the public righHtveay or easement to provide future access and
maintenance.

2.3.4. End Treatments

End treatments are used to dissipate energy andméerosion at the inlet and outlet of culventsl a
storm sewer outfalls. End treatments shall be piexviat the inlet and outlet of all culver&egtion 2.3.3,
excluding driveway culverts, and at the outlet lbfBorm sewer systems§éction 2.3.1 The selection of
end treatment type is based on safety and econor@asstruction of roadway culvert headwalls shall
conform to the ODOT CMS, including Class C concfetecast in place headwalls and reinforcing steel.

Cast in place pipe culvert headwalls, 8 to 84 isdhediameter, shall be comprised of Class C caeard
designed / constructed per ODOT Standard Conspru€trawings. Cast in place half height headwalls
will not be accepted within City limits.

21 Ohio Department of Transportatidmcation and Design Manual, Volume 2, Drainage Deskigure 1002-1.
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Precast headwalls approved for pipe culverts I36tmches in diameter shall be constructed per @ity
Marysville Standard Construction Drawings. Halight precast headwalls will not be accepted within
City limits.

2.3.5. Outlet Channel Protection

2.3.5.1. Outlet Channel Protection Required
Rock channel protection is used to control erosiotie outlet of culverts and storm sewers, ofifiamg
ditches on steep grades. It is used as a scouterongasure at the inlet wingwalls of full-heighttevalls
and along the footings of 3-sided structures.

The appropriate channel protection shall be desigo@revent erosion at the outlet of a culverstorm
sewer outfall where concentrated flows generat& pemcities that exceed the maximum allowable
velocity for the constructed channel lining matksrissted inTable 2-16,0r the native vegetation that exists
within an existing receiving stream during the dasstorm event. This section provides general desig
criteria for two categories of outlet channel pobiten:

1) Rock Channel Protection and Riprap Aprons, suitéieutlet velocities up to 20 feet per
second.
2) Energy Dissipation Devices, suitable for outletoegles greater than 20 feet per second.
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Table 2-16
Maximum Velocities for Channel Lining Materials (*) %) (%

Channel Lining Material Maximum Allowable Velocity (ft/s)*

Tier | and Tier Il Streams

Sand 2.0
Silt 3.5
Firm Loam 3.5
Fine Gravel 5.0
Stiff Clay 5.0
Graded Loam or Silt to Cobbles 5.0
Coarse Gravel 6.0
Shales and Hard Pans 6.0
Vegetated Channels (per ODOT 659.09)
Seed mixtures for urban areas 2.5%*
Other seed mixtures 2.5%*
Crown Vetch 2.5%*
Established Seed or Sodded Channels 6.0

Flexible Linings

Slope Erosion Protection

Follow manufacturer's criteria. Use shear

Erosion Control Matting stress analysis

Rock Channel Protection

Rigid Linings

Concrete 18

Concrete block mat 18

* In addition, the maximum velocity shall not exdaée velocity under critical flow conditions at al
depths within the channel up to the design flowtdep

** VVelocity assumes newly seeded areas withoutienosontrol matting provided.

22 American Association of State Highway TranspootatDfficials,Model Drainage Manual,3rd Editigr2004.
23 Georgia Soil and Water Conservation Commisdidanual for Erosion and Sediment Control in Geordith Edition, 2000.
24 City of Greeley, Colorad&tormwater Drainage Design Criteria and Construntf®pecifications2002.
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There are four types of rock channel protectionRRthat are used in various situations. The usheof
proper type at culvert and storm sewer outletsbeadetermined from the ODOT L&D Drainage Design
Manual, Figure 1107-1.

Type A is generally used beyond the outlet of Higdr conduits having outlet velocities in excess2
feet per second and Type B and C for should aMeayspecified to prevent soil piping through thekro®
fabric filter is preferred in most cases. An agatedilter should be used when the RCP is undeewdhe
cost of the filter is included in the unit bid pritor Item 601 Rock Channel Protection with Filter.

2.3.5.2. Rock Channel Protection and Riprap Aprons

Riprap apronsHigure 2-3°) may be used as transitions from culverts or swewer outfalls to stable
channel sections. Riprap aprons are constructaaeato grade for a distance related to the outlet fate
and tailwater depth. The use of riprap apronsstiated to outlet Froude (Fr) numbers less thaeqoial to
2.5. Riprap aprons are commonly used because iofldlnaecost and ease of installation. Acceptablsigie
procedures for riprap aprons are found in Georgida&d Water Conservation Commissidfianual for
Erosion and Sediment Control in Georgfih Edition, 2006°

Tailwater depth

The depth of tailwater immediately below the pipglet must be determined for the design capacityhef
pipe. Manning’'s Equation may be used to determaneater depth. If the tailwater depth is less thalif the
diameter of the outlet pipe, it shall be classifeesda Minimum Tailwater Condition. If the tailwaidepth is
greater than half the pipe diameter, it shall lsgfied as a Maximum Tailwater Condition. Pipesclvh
outlet onto flat areas with no defined channel @yssumed to have a Minimum Tailwater Condition.

Apron length
The apron length shall be determined from the @iageording to the tailwater condition:

1) Minimum Tailwater — Usé&igure 2-4
2) Maximum Tailwater — Us&igure 2-5

Apron width

When the pipe discharges directly into a well-dedirthannel, the apron shall extend across the ehann
bottom and up the channel banks to an elevatiorfanteabove the maximum tailwater depth or to the t
of the bank, whichever is less. If the pipe disgkaronto a flat area with no defined channel, tickhaof
the apron shall be determined as follows:

1) The upstream end of the apron, adjacent to the pigdl have a width three times the
diameter of the outlet pipe.

2) For a Minimum Tailwater Condition, the downstreamd @f the apron shall have a width
equal to the pipe diameter plus the length of hhem

3) For a Maximum Tailwater Condition, the downstreand shall have a width equal to the
pipe diameter plus 0.4 times the length of the mapro

25 Georgia Soil and Water Conservation Commis$wamual for Erosion and Sediment Control in GeordiaEdition, 2000.

26 Georgia Soil and Water Conservation Commiss$Wanual for Erosion and Sediment Control in Georgibn Edition,
2000.
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Figure 2-3
Riprap Apron Detail
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Figure 2-5
Design of Outlet Protection — Maximum Tailwater Cordition
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Bottom Grade

The apron shall be constructed with no slope aitmigngth (0.0% grade). The invert elevation & th
downstream end of the apron shall be equal tolthaton of the invert of the receiving channel.

Side slope

If the pipe discharges into a well-defined chantied, side slopes of the channel shall not be stebpr
2:1 (horizontal: vertical).

Alignment
The apron shall be located so there are no berttt inorizontal alignment.
Materials

The median sized stone for riprap shall be detexchirom Figures 2-4 and 2-5 according to the taswa
condition. The materials and placement of ripragllstonform to the requirements of the ODOT CMS
Section 601. At the discretion of the City Engindbe use of flat stones (as referenced in CMS@®D)Iof
native material may be used as a streambed linerenhcan be demonstrated that the lining will agm
stable.

2.3.5.3. Energy Dissipation Devices

Energy dissipation devic&sare required to prevent scour at culvert and s&ewer outlets and minimize
potential for downstream erosion whenever the budcity exceeds 20 ft/sec or the outlet discharg
under supercritical flow conditions. Since energgsibaters function by creating a hydraulic jump,
performance is dependent on tailwater conditioitere is potential for high tailwater conditionsthe
downstream channel and an energy dissipation déevisecessary, then the device shall be designed fo
low tailwater conditions while the downstream chalna sized to account for higher tailwater cormats.
Outlet structures shall provide uniform redistribator spreading of the flow without excessive sapan

and turbulence. The maximum velocity exiting anrgpelissipation device shall not exceed the maximum
velocity of the downstream channel liningTiable 2-16

The following sections summarize key design crit@md provide corresponding references for theydesi
of acceptable energy dissipation devices in thg. Cit

Riprap Outlet Basins

One approved method of energy dissipation at stauwer and culvert outlets is a riprap outlet basin
(Figure 2-6), which is composed of a dissipation pool and@o® lined with riprap of a median size;{d
The dissipation pool is sized to the approximatetldef scour that would occur in a pad of riprajsiak
dso if subjected to design discharge, and with a lesgificient to completely contain the hydraulienjp.
These structures are generally used for transifimms culverts to stable channels where the Froude
Number is less than 2.5. Riprap outlet basins sieatlesigned according to procedures contained in
FWHA’s HEC No. 14.

27 Atlanta Regional Commissio@georgia Stormwater Management Manwdblume 2 (Technical Handbook)st Edition,
August 2001, Section 4.5.
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Figure 2-6
Riprap Outlet Basin Detail
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CHANNEL BOTTOM AT SEC. A4

20 m 0K 150wy

EXCANWATE TO THES LINE,
BACHKFILL WITH RIPRA®

BERM AS RECUIRED
TO SUPFORT RIPRAF
F0m R 1S s
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Baffled Outlets

Baffled outlets (also known as Impact Basins — B&eau of Reclamation Type VI) consist of a bolik
structure with a vertical hanging baffle and an siidFigure 2-7). Energy is dissipated through the impact
of water striking the baffle and the resulting widnce. Baffled outlets may be used for outlet$ it
Froude number between 1 and 9 and velocities &0 feet/sec. Tailwater does not significantly aiffine
energy dissipation achieved by these structures.IB. Department of InteriorBesign of Small Canal
Structuregeport shall be used to design baffled outlets.

Forced Hydraulic Jump Basins

A forced hydraulic jump basin utilizes blocks, silbr other roughness elements to impose exagderate
resistance to flow in order to shorten and stabili'e hydraulic jump. These types of energy disgipaare
required where the design velocity and/or Froudenbier exceed acceptable criteria for riprap aprods a
basins, or when site constraints or environmeuizbfs require that the length of energy dissipatie
minimized. Acceptable designs include those dewldpy the U.S. Bureau of Reclamation, ColoradoeStat
University, and the U.S. Natural Resources Consiemv&ervice at St. Anthony Falls Hydraulic
Laboratory. The designer shall use design crifgmavided in FHWA’s HEC-14Design or Small Canal
Structuresor other design criteria acceptable to the City.

Figure 2-7
Baffled Outlet Detail
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2.3.6. Level Spreaders

A level spreaderRigures 2-8and2-9) is a structure that is designed to convert cotnatad flow from
stormwater runoff to sheet flow. The purpose af\ael spreader is to 1) reduce energy from conceutra
flow at stormwater outfalls that might otherwiseuice erosion across an area where sheet flow tlyrren
exists, and 2) to reduce the depth and velocitffoaf such that runoff can be “treated” by a watealijy
BMP. While level spreaders do offer energy dissgpabenefits, they should not be confused with the
outlet channel protection and energy dissipationocgs inSection 2.3.8hat are typically constructed at
the end of outlet pipes within open watercourses.

Level spreaders are appropriate for storm sewetsntlon basin outlets, or discharges from impersio
areas where the peak flow during the design steemteis less than 30 cf&. In instances where
concentrated flows from a storm sewer or deterit@sin outlet exceeds 30 cfs, a constructed opameha
conveyance system and/or outlet channel protestiali be provided to a Tier | or Il stream. Level
spreaders shall be used:

1) At the outfall of storm sewers or detention basuere the downstream, offsite, flow
regime exists as sheet flow at the time of develmpmrhe area immediately downstream of
the level spreader must be part of the developmeotvned by the Applicant.

2) At outfalls where concentrated flows less than f80ace directed toward a Tier | or Tier Il
stream. In such instances, the conversion of caratex flow to sheet flow shall take place
outside of the Stream Corridor Protection Zone.dpxions may be granted where it can be
shown that a concentrated flow regime existedabtitfall point prior to development.

3) At outfalls where concentrated flows less than f30ace directed toward an existing wetland
system. In instances where the wetland is protestéun a Stream Corridor Protection
Zone, the conversion of concentrated flow to sHeet shall take place outside of the
Stream Corridor Protection Zone. Exceptions magra@ted where it can be shown that a
concentrated flow regime existed at the outfalhpgrior to development.

4) Upstream of water quality BMPs (e.q., filter stripseSection 3.3.6.3where “treatment”
of stormwater runoff is dependent on the velociigl depth of flow.

In addition to the requirements of this sectiorg tiee Ohio Rainwater and Land Development Manual
(Second Edition 1996; NRCS Design Note 24, GuiddJge of Geotextiles) to provide further guidance o
the evaluation, planning, and design of level spees

28 Ohio Department of Natural Resourd@hkjo’s Rainwater and Land Development ManZad Edition, 1996, Section 2.
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Figure 2-8
Typical Level Spreader Applications®

Transition Section
20 FE. Min.
Diversion Grade Mot To

Exceed 1%
.\\?9,
Grade = 0% \H\\ _jﬁ Undisturbed Soil
Maximurm Slope 10%
| \ / v P
\ e \\'\
L t

Length = L

Contributing Area

Road, Porking Lot Cutlet Onto Stable Area.

— [low = Yegetated Undisturbed
Soil Or Filter Strip

Flow
——— —_——

ri
-—l_l-_

R
] |i_,_ﬂ~— ~—— Grade = D%
|_,<1 N Rigid Or Vegetated Lip

With = W

LEVEL SPREADER FOR IMPERVIOUS AREAS

MOTES:

1. Ends of spreader shall be tied intc higher ground to prevent flow oround the
evel spreader.

2. See plans for L ond W dimensions.

29 United States Department of Agriculture, NatiRasources Conservation Serviltigois Urban Manual: A Technical
Manual Designed for Urban Ecosystem Protection Bndancemenprepared for the lllinois EPA by lllinois NRCS.
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Figure 2-9
Level Spreader Detail§°

Rigid Lip

Fermanent Vegetation
- Width = W

o Coarse Aggregate

=
2:1 Or ]%\.’-f"f })ﬂ“//’ b Fllter Fabric

Flatter \ \f,#’

Undisturbed Soil — Slope 10% Or Flatter
Or Filter Strip — Slope 15% Or Flotter

Depth =
B" Min.

RIGID LIP CROSS-SECTION
(DESIGN FLOWS 4 C.F.S. TO 30 C.F.S.)

Permanent Wegetation

Width = W

Erosion Blankst
- Stapled In Place

2:1 0
Flatter

{r‘wﬁr—

\‘,P‘Q Buried 6" Min. —

o Undisturbed soil — Slope 10% Or Flatter—
I EE Or Filter Strip — Slope 15% Or Flatter

ﬁ; @ VEGETATED LIP CROSS-SECTION

o

(DESIGN FLOWS 4 C.F.S. OR LESS)

30 United States Department of Agriculture, Natitasources Conservation Serviltiois Urban Manual: A Technical
Manual Designed for Urban Ecosystem Protection Bndancemeniprepared for the lllinois EPA by Illinois NRCS.
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2.3.6.1. Layout Requirements

Level spreaders shall be located and designedasahd runoff water can be released in sheet flowrda
stabilized slope and will not re-concentrate afédease from the level spreader until it reachesudlet
designed for concentrated flow (s®ection 2.2.2.Zor guidance on allowable overland flow lengths).
Areas immediately downstream of level spreadersldhoe densely vegetated with a slope of less Hioan
percent to avoid gully formation. Level spreaddralisbe located in areas where the level lip of the
spreader is not likely to be compromised by thdesaent of unstable soils or traffic loadings.

2.3.6.2. Level Spreader Sizing

The length and depth of the spreader shall beméted fromTable 2-17%. The minimum width (W) is in
the direction that is perpendicular to the leveirwEhe minimum depth (D) of the level spreaderlisba at
least 0.5 feet measured down from the level lige @apth may be greater to increase temporary €orag
capacity, improve trapping of debris, and enhaettirsg of any suspended solids.

Table 2-17
Level Spreader Dimensions

Flow Rate (cfs) Minimum Depth Minimum Width
D (ft) W (ft)
0-10 0.5 10
11-20 0.6 20
21-30 0.7 30

The level lip of the spreader must be constructexia percent grade to ensure uniform spreadirigeof
runoff over the entire length of the spreader. &hés of the spreader shall be tied into higher mpida
prevent flow around the spreader. Side slopes nitie spreader shall be 2 to 1 (horizontal to eabtior
flatter.

2.3.6.3. Level Spreader Materials

Depending on the expected design flow, the levedagter lip may be constructed of vegetated or rigid
non-erodible materials. The following defines tipmpriate application and requirements for &ach

31 lllinois Urban Manual: A Technical Manual Desgghfor Urban Ecosystem Protection and
Enhancement, prepared for the lllinois EPA by disdNRCS.

32 lllinois Urban Manual: A Technical Manual Desgghfor Urban Ecosystem Protection and Enhancermpespared for the
lllinois EPA by lllinois NRCS.
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Vegetated Level Spreaders

For peak design flows less than or equal to 4tlkés|evel spreader lip may be vegetated. The sprdigd
shall be constructed on undisturbed soil and ptetkeasing an erosion control blanket (jute mesh or
excelsior blanket). The erosion control blanketldb@installed according to the manufacturer's
recommendations. The blanket shall start a minim@ithfeet above the lip and extend at least 1 foot
downstream over the spreader lip. The blanket sleaflecured with heavy duty staples, and the
downstream and upstream sides shall be buriedsit $& inches in a vertical trench.

Rigid Level Spreaders

For design flows greater than 4 cfs, the levelapee lip must be constructed of a rigid, durabde-n
erodible material (e.g., pressure-treated timbamnciete, precast block, or geosynthetic materaishored
securely at least four inches below existing grotengrevent displacement. An apron of coarse aggeeg
shall be placed adjacent to and downstream fromigieklip. The top of the aggregate shall be a $hme
elevation as the top of the lip.

Transition Zone of Level Spreader for Concentratétbw

When used to convert concentrated flow into sheet fe.g., below a storm sewer or detention basin
outlet), the transition zone must be stabilizeshgsin appropriate form of outlet protecti@ettion 2.3.%.

2.3.6.4. Maintenance

A maintenance plan shall be established to maittesrievel spreader, its capacity, vegetative coaea
other connected structural components such asjmatlets, and tile lines which are tied to thesa
stormwater management system. Owners of level dpereavill be held responsible for damage to
downstream or nearby property as a result of pateigned or maintained level spreaders. Maintenanc
program items for level spreaders are summarizégpendix D.

Easements shall be provided around level spredlograre to be publicly owned and maintained. The
width of easements shall include the area of theesire plus 10 feet around the perimeter of thectdre.

2.3.7.0pen Watercourses

The requirements in this section are applicableetoly constructed open watercourses that are ietétal
convey flow to stormwater inlets, stormwater cohtacilities, Tier I/Il streams, lakes, wetlands,ather
water bodies during precipitation events. A coretgrd channel shall be shaped or graded to theresjui
dimensions and established with a suitable linmgecessary to convey stormwater runoff without
allowing channel erosion. The following guidancewdments may be used for evaluation, planning, and
design of constructed open watercourses to suppletine design criteria provided in the Manual:
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1) NRCS Ohio Practice Standard 412, Grassed Waterways,

2) NRCS Engineering Field Handbook (EFH) Part 650,0@#1a7 — Grassed Waterways,

3) Agricultural Handbook 667, Stability Design of Gsdgied Open Channels, and

4) Federal Highway Administration, 1988, Design of Beide Channels with Flexible Linings.
Hydraulic Engineering Circular No. 15.

2.3.7.1. Channel Hydrology Requirements

The hydrologic computation methods specifie@éecttion 2.2.1shall be used to design open watercourses
in the City. In most cases, open watercourses bbadlesigned according to the same method used to
design other onsite drainage facilities.

2.3.7.2. Channel Hydraulic Requirements
Design Storm Frequency

Constructed open watercourses shall be designeahtey the 10-year design storm without causing
erosion, sedimentation, or overbank flooding withiml along the channel. CriteriaSection 2.4shall be
used if the channel will also serve as a floodinguchannel for the 100-year design storm. Open
watercourses may also be designed for stormwatdityjaontrol using criteria provided Bection 3.3.6.
ODOT’s L&D Manual, Drainage Design aids may be ufedsizing open conveyances (at various side
slopes). A ditch computation sheet shall be usgatésent open channel calculations.

Cross Section Shape

Parabolic and trapezoidal channel shapégufe 2-10 shall be used for open watercourses within
development projects. Side slopes shall be 3(H)Y0 or flatter, with a minimum 2-foot bottom widftar
trapezoidal channels, unless alternative dimensao@approved by the City due to specific project
conditions. Channel cross sections shall be dedigneh that erosion and sediment deposition is
minimized.

Design Velocity
An open channel is categorized by its lining. Themethree main types of channel linings:

1) Vegetated,
2) Flexible, and
3) Rigid.

A vegetative lining, such as grass with mulch aodl and lapped sod, is required where site conssraimd
flow velocity conditions allow. Flexible linings @ude rock channel protection and cellular soiir@nhg
mats and are typically less expensive than a figidg. The use of flexible linings, however, maguire
the installation of a filter fabric or other meaonsprotect the underlying soil, prevent washoutl prevent
soil piping through the rock when using channetg@cton. Rigid linings include concrete and rigiddk
and are usually used where high velocities are aidable.
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Final design of constructed open channels shoultbhbsistent with velocity limitations for the seled
channel lining. Maximum velocity values for selaetieegetated and non-vegetated lining categories are
presented iMable 2-16 The Manning’s Equation shall be used to desiga@en channel that satisfies the
maximum velocity criteria in the previous sections:

Sectfion 2
Stormwater Conveyance

Figure 2-10

Paraholic and Trapezoidal Channel Shapes for Open Watercourses

83

Parabolic

Trapezoidal

T = Top Width
d = Depth

b = Bottern Width
[#—t— z = Site Slope

V = (1.49/n) BRsY?

where:

V = average channel velocity (ft/s)

n = Manning's roughness coefficient

R = hydraulic radius (ft)

= AP

A = cross-sectional area of the channé) (ft

P = wetted perimeter of the channel (ft)

S = slope of the energy grade line (ft/ft)
Recommended Manning’s “n” values for open chanwdls vegetated and non-vegetated
linings are provided ifable 2-18

Critical Flow

Open channels shall be designed to flow under gidadiflow conditions at all times. A subcritichbw
regime is characterized by a Froude Number lessha

December 2010 53



Stormwater Drainage Manual

\

A

marysville

where the grass is greener

Tab

Manning’s Roughness Coefficients (n) for Vegetativand Artificial Channels

le 2-18

Channel Lining Category

Roughness Coefficient

Vegetated Lining:

Seeded

0.03 (for velocity determination only
without erosion control matting on all
channels)

0.04 (for depth determination along roads
channels only)

0.06 (for depth determination, except alon
roadside channels)

Sod

0.04 (for velocity determination on all
channels)

0.04 (for depth determination along roads
channels only)

0.06 (for depth determination, except alon
roadside channels)

de

de

Flexible Lining:
Slope Erosion Protection 0.04
Erosion Control Matting 0.04
Grouted riprap 0.02
Rock Channel Protection
Small channels/ditches 0.06
Large channels 0.04
Rigid Lining:

Concrete 0.015
Bituminous 0.015
Concrete block mat (tied) 0.021

* Note: Increase roughness coefficient by 15% for Type@°R
F=V/(gDf°< 1

F = Froude Number

D = hydraulic depth (ft)

=A/T

A = cross-sectional area of flow?ft

T = top width of water surface (ft)
V = flow velocity (ft/sec)

g = acceleration due to gravity (32.2 feet)sec

where:

33 Adapted from Federal Highway Administratiétydraulic Engineering Circular 151998. Reported in Ohio Department of
Transportationl.ocation and Design Manual, Volume 2, Drainage Desi
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The Stormwater Management Report shall demondtrateéhe calculated Froude Number is less than 1
over the anticipated range of flow conditions witkine channel.

Rock Channel Protection Shear Stress Analysis
Type B, C or D rock channel protection shall bevated in accordance with ODOT CMS Section 601.08.
Type B, C or D rock channel protection shall ondydlaced outside of guardrails, barriers or other
unobstructed areas provided outside of the trawebegfor vehicles to stop safely or regain contiitile
actual shear stress:{ua) must be less than or equal to the allowable s$teess i{,i0n) listed inTable 2-19
for the rock channel protection type used. Theahear stress shall be determined for the chatope
and the depth of flow during a 10-year design stdrhe following equation is valid for dischargesde
than fifty (50) cfs and with slopes less than 10%:

Tactual= 62.4*D*S
where:

D = depth of flow (feet)

S = channel slope (feet/feet)

racua = actual shear stress (lbs/fget

Table 2-19
Allowable Shear Stress for Rock Channel Protection
Type of Rock Fallow
(Ibs/feet)
B 6
C 4
D 2

In extreme site conditions, Type B or C rock chamnetection shall be utilized for lining channelgh
steep grades (slopes 10%-25%) that carry flow flmerend of a cut section down to the lowest elevati
on the bottom of the channel. FHWA's HEC15 proceduor steep gradient channels shall be usedawith
safety factor of 1.5. The City Engineer shall besulted if rock channel protection is proposed in
instances where the peak flow during the 10-yesigtestorm is greater than or equal to 50 cfs.

Outlets

All constructed open watercourses shall have atstrally sound and stable outlet with adequate cpa
to prevent ponding or flooding damage. Portionsp#n water courses affected by back water fromITier
or Tier Il streams during dry weather flow conditsoshall be provided with a stable outlet as setinh
Section 2.3.5

34 Ohio Department of Transportatidmcation and Design Manual, Volume 2, Drainage Desi
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2.3.7.3.  Constructed Open Watercourse Easement Requirements

Constructed open watercourses that are to be hubilmed and maintained and lie outside the public
right-of-way, shall be provided with an easemeat thcludes:
1) The full width of the channel as measured froprof-bank to top-of-bank plus ten feet on
one side, or
2) A minimum width of twenty (20) feet centeredradothe watercourse, whichever is greater.

Where onsite constructed open channels are desigrssatve as a major flood routing path for offsite
flows through the development, easement widthd bleaéxtended to include the total flow width foet
100-year event.

2.4. Design of Major Stormwater Routing Systems

Major storm routing paths shall be provided to @nstormwater runoff that exceeds the capacithef t
minor drainage system through the developmentTieral or Tier Il stream. The major storm routingtp
shall be designed such that the peak flood stagegithe 100year design storm is at least one{fetdw
the first floor elevation of the structures witldind adjacent to the development. The major stouting
path shall begin along swales located betweentstegthat drain individual properties, be diredied
either roads, other public rights-of-way, or cousted open watercourses through the developmetiteto
stormwater detention facility serving the developmeThis detention facility shall be designed ¢mtcol
the 100-year event without overtopping its embankmeccording to criteria iBection 3.1

A hydraulic analysis shall be required to verifgtthhe peak water surface elevation during the $66ar
design storm meets the design criteria cited ms$hction. For preliminary design purposes, the th the
minor drainage system during the 100-year desigmsevent shall equal the design capacity of theomi
system.

Where streets are designated as the major rousitig fhe depth of water shall not exceed 18 in¢twes
allow access for emergency vehicles) at gutterfémdocal and collector streétsThe depth of water shall
not exceed a 6-inch depth at the crown for artsti@ets. This maximum depth criterion shall algply
where a major storm routing path crosses a stigst. use of normal flow depths derived using the
Manning’s Equation will suffice for estimating indation limits along streets. At culverts, the magtmrm
shall be designed to flow across streets at lowsaoe in sags of vertical curves. Street elevatgirall be
set to permit the major storm to flow across theettand to prevent damage to any existing or E@go
building structure. Backwater calculations shallgerformed along Tier | or Tier 1l streams where a
roadway crossing over these streams is propospdraef the development. The backwater analysadl sh
proceed upstream from the roadway crossing to ek@dary of the development site.

Where a major drainage way is located outsidestfeet right-of-way, easements shall be provided as
defined inSection 2.3.7.3 The 100-year flood routing path shall be showrite master drainage plan that
is to be submitted with the Stormwater Managemespid®t, as described Bection 5 Routing path
illustrations shall include elevations along thatnog path and other elevations necessary to shatthe
major storm is contained within the planned arehdedicated easements.

35 Water Environment Federation & American SocietyCivil Engineers,Design and Construction of Urban Stormwater
Management Systems, 1992.
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A downstream analysis conducted according to titerier in Section 2.1.3shall be used to define the
major storm routing path between the developmedithh@ nearest Tier | or Tier Il stream. The Cityyrat

its discretion, require additional detention anadlownstream improvements to provide an adequatermaj
storm routing path downstream of the development.
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SECTION 3 Stormwater Controls

This section provides criteria and guidance fordinecessful design of facilities that
control stormwater discharges from developmentraddvelopment projects to
prevent flooding, stream bank erosion, and wateatityumpairment in downstream
areas. Separate design criteria are provideddomsvater quantity and quality control
facilities; however, in many cases quantity andliiggueontrols are integrated into a
single facility. This section provides criteriafime major sections:

3.1 General Criteria

3.2 Stormwater Quantity Controls

3.3 Post-Construction Stormwater Quality Controls
3.4 As-Built Surveys

3.5 Construction Stormwater Quality Controls

3.1. General Criteria

Stormwater runoff generated from onsite areas $ieatlontrolled before it is released
from the development site. Stormwater managemeuatrtgor construction plans will not
be approved until it is demonstrated that the ensihoff will be controlled in a manner
that is consistent with the criteria in this seatidt a minimum, the following criteria
shall apply to all stormwater controls describe®actions 3.2 and 3.3

1) Stormwater control facilities shall not be ltaawithin the Stream Corridor
Protection Zone defined using criteriaSaction 1.3of the Manual.

2) Stormwater control facilities shall not be ltehwithin designated Federal
Emergency Management Agency (FEMA) floodplain latanes

3) Discharges from stormwater control facilitiés be directed into an
approved Tier | or Tier Il stream, either direcily sheet flow from a level
spreader, or via a storm sewer or open channekgamce system, according
to criteria inSection 2.1of the Manual.

4) Stormwater runoff shall not be diverted fromeatisting naturally occurring
wetland that is preserved according to City cratgniovided irSection 1.5and
that is not approved for filling and/or removing (@cessary) via an approved
Section 404 permit issued by the U.S. Army CorpEmjineers. Wetland
hydrology shall be sustained to the extent possiile quantity and quality of
this runoff shall be controlled prior to its releas the wetland system
according to criteria isection 3.2 and 3.®f the Manual.
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3.2. Stormwater Quantity Controls

Stormwater quantity control facilities shall be igeed to control runoff from small,
moderate, and large storm events before it is dig@d offsite. The design criteria
provided in this section are intended to minimio®ding downstream of the
development site and to reduce stream bank erodiba.stormwater management report
for the project, prepared according to the guigediand criteria isection 5 shall show
the location of the stormwater quantity controlifies and calculations defining how
they were sized.

3.2.1. Stormwater Quantity Control Exemptions

Stormwater quantity controls will not be requiradhe following instances:

1) The construction, enlargement, or location, onranp@ent foundation, of one
single-family residence, one two-family residermee three-family residence
or an accessory structure appurtenant to eithegéesfamily or two-family
residence, on a single lot that is not part ofrgdacommon plan of
development.

2) Single-family residential development sites that lass than one (1) acre in
size and not part of a larger common plan of dgvaknt.

3) Runoff from a development is controlled by a regicstormwater facility in
place at the time of development and adequatedgldiz serve the
development area.

SeeSection 3.3.1.10 determine if the development is exempt fronmrateater quality
controls.

3.2.2.Hydrologic Requirements

The volume and distribution of rainfall for the stoevents to be used for quantity
control calculations shall be developed using #hd@ur rainfall intensity from Figure 2-
1. This intensity shall be converted into a rdinfalume by multiplying it times 24
hours. The design rainfall hyetograph shall beettgyed by distributing this volume
over the 24-hour period with the SCS Type Il disition (Table 2-3, as described in
Section 2.2.2.1 Stormwater quantity control facilities shall éesigned using one of the
hydrograph methods defined in Section 2.2.4.

Unless otherwise exempted under the criter@antion 3.1 onsite facilities to control
post-development stormwater runoff from residentaimmercial, and industrial
development sites shall be designed accordingetongthodology presented below,
which is derived from the critical storm methdUnder this methodology the percent

36 Mid-Ohio Regional Planning Commission, “StormevaDesign Manual’, June 1977

December 2010 59



m

Stormwater Drainage Manual marysville

where the grass is greener

increase in post-development runoff volume fronteduring a 1-year storm event shall
be calculated in the following manner to deterntimecritical storm event:

1) Determine the total volume of runoff from a Jlaye24-hour storm, occurring
over each of the site’s drainage areas before tieddevelopment, using the
methodology irSection 2.2.4

2) Determine the percent of increase in runoff voludue to development.
Using this percentage, select the critical stommfifable 3-1

Table 3-1
Critical Storm Determination

If the percent of increase in runoff volume is| The critical storm runoff
Equal to or greater than|  And less than rate will be limited to:

-- 10 1-year

10 20 2-year

20 50 5-year

50 100 10-year

100 250 25-year

250 500 50-year

500 -- 100-year

Runoff from storm events less than or equal toctiieal storm event shall be released
from the site at a rate no greater than the peadfirduring a 1-year storm event under
pre-developed condition's Additionally, the peak runoff rate during the 1@ar storm
event shall be released at a rate less than ot eqee peak runoff rate during the 10-
year storm event under pre-developed condition®(g/the critical storm is more
frequent than a 100-year storm).

The City Engineer or his/her designee, reservesighé to require more stringent
stormwater controls if it is determined that floazhtrol benefits can be achieved in
downstream portions of the watershed where flooghmaiplems have been identified as
existing prior to the proposed development.

37 In no instance shall the release rate for amynstup to and including the critical storm evesxceed
the 1-year storm event under pre-developed comditio
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3.2.3.Acceptable Methods and Criteria

Stormwater quantity controls provide temporary tanstorage to detain runoff and

control downstream flooding. The City allows thdldwing stormwater quantity control
facilities:

1) Dry Detention Basins (those that drain completelyafter a precipitation
event),

2) Wet Detention Basins (i.e., those with a permapent),

3) Parking Lot Storage,

4) Underground Storage, and

5) Green Roof Technologies.

The general criteria presentedSaction 3.1apply to all of these types of controls. In
addition, the following specific criteria apply éach type of facility. Where a single
facility is designed to provide stormwater quanétd quality control, appropriate
criteria from this section ar8ection 3.3shall apply. The City of Marysville may give
consideration to the use of other stormwater gtyaatintrol technologies provided they
meet the requirements of this section.

3.2.4.Dry and Wet Detention Basins

Detention basins are one method used to meet Hiefljpav control (allowable post-
development runoff rate) requirements for a sitkeir design may also include
features to control water quality, as defined in@IDLocation and Design Manual,
Volume 2, Drainage Design. In instances wherendigte basins are utilized to
provide water quantity and water quality contrplsak flow rate and drawdown time
criteria for both water quantity and water quaditball be met.

3.2.4.1. General Requirements for All Detention Basins

All proposed dry and wet detention basins shatiésgned according to the general
criteria in this section, as well as the specifitecia for stormwater quantity basins
ODOT Location and Design Manual, Volume 2, Drain&gsign

Layout and Geometry Requirements
The following criteria shall be used to define tagout and geometry of all
stormwater quantity and quality detention basinghenCity:

1) Detention basins shall be located on compactedfilislopes 3 (H) to 1
(V) or flatter, and not where infiltrating groundiga could adversely
impact slope stability.

2) Detention basins shall be designed such that #eily accommodate flow
from a site’s major flood routing path(s) (seection 2.4. Overland flow
from a site shall be directed to the site detenbasin(s), to ensure that site
runoff is controlled.
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3) The basin shall be designed with an emergencyspjlfor storms that
exceed the 100 year, 24-hour storm event. Thegamey spillway shall be
designed to direct the flow to a suitable downstrélaod routing path
without erosion, scouring, or soil undermining, aoaneet other pertinent
Ohio Dam Safety requirements.

4) The basin shall be designed so that the peak wattce elevation in the
basin does not overtop the basin embankment od $trmctures around the
basin. Table 3-2provides the peak water surface requirementsdsins with
different design intent.

Table 3-2

Peak Basin Water Surface Elevation Requirements

Basin Design Criteria Peak Water Surface Elevatioi(l)

Peak water surface elevation during WQv

. ust be 1 foot below the basin embankment
Water Quality Only — Larger Storms Bypasseg?evation and the first floor elevations of

structures near the basin.

Peak water surface elevation during the 100-
Water Quantity — No Dam Safety year design event must be 1 foot below the
Requirements (2) basin embankment elevation and the first

floor elevations of structures near the basin.

Peak water surface elevation must satisfy

. . , | Ohio dam safety requirements and be 1 fod
(Bze;sms Subject to Dam Safety ReqU|rement>beIOW the floor elevation of structures during
the 100-year design event. Refer to ODNR

requirements.

—

Table 3-2 Notes:

(1) Requirements for a 1-foot freeboard will be vedi if the detention basin is to outlet directhyato
Tier | or Tier Il stream. In such instances, thetffloor elevations of structures near the basistrbe
at least 1 foot above the top of the basin embankme

where the grass is greener

(2) Section 1521.06 of the Ohio Revised Code tlstse dams and embankments that are exempt

from dam safety requirements.

5) Side slopes within and adjacent to the basin &l (H) to 1 (V) or flatter to

prevent bank erosion and minimize safety risks wtherbasin is full. The
maximum cross slope for the vehicle access way bhalO (H) to 1 (V).

6) Detention basins shall be designed to limit theratign of groundwater from
the basin towards sanitary sewers and buildingrbests. In these cases, the
City may require that a geotechnical analysis efdtea be performed where

the basin is proposed so that groundwater comtmnalg be properly
incorporated into the design. If the geotechracallysis determines that
exfiltration from the basin may increase infilt@tiinto sanitary sewers or
basements, then the facility design shall inclusimmgacted clay or a synthet
liner.
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7) The Applicant shall submit preliminary design infaation to ODNR as
necessary to determine the regulatory classifingiitlass | through Class V)
of any impoundment structures (e.g., dams, bermbaaekments, levies)
under Ohio dam safety regulations, and shall petie City with
documentation of ODNR'’s determination of the stmue’s classification All
impoundment structures that require a dam safetyipdom ODNR (Class |
through Il impoundment structures) shall providéfisient design
information in the Stormwater Management Repoddmonstrate that dam
safety permit requirements will be satisfied, imtthg a description of the fill
materials, required compaction, and other featpresgided to satisfy ODNR
dam safety requirements, limit seepage througimibeundment structure,
and protect the integrity of the structure. Arbagt certification of the fill
compaction shall be provided when constructioroisglete.

8) All inflow pipes to the detention basin that are entirely submerged below
the permanent pool elevation shall be designed matdwalls according to
criteria inSection 2.3.4 Rock channel protection designed according to
criteria inSection 2.3.5shall be used to minimize erosion around the haddw
as well as along the side slopes of the basin uealen inflow pipe or open
channel.

9) If inflow to the facility is conveyed through an@pwatercourse, including a
major storm routing pattsection 2.4, the open channel conveyance system
shall be designed in accordance v8#rctions 2.3.5 and 2.3.7Channel
protection shall be provided along any reachesiwib feet of the 100-year
high-water mark of the basin, or to the edge ofdhgement (for publicly
maintained basins) surrounding the basin, whichesvetder. Channel
protection shall be designed according to criteri@ection 2.3.5and shall be
used where the peak flow velocity during the 10ry24-hour design storm
exceeds the criteria for grass watercourses asmsgbinSection 2.3.7 Such
protection shall extend to the basin’s bottom ¢eet below the normal water
elevation of any permanent pool.

10) Woody vegetation may not be planted or allowedrewgon the embankment,
within 15 feet of the toe of the embankment, andhwi25 feet from the
principal spillway structure. The establishmentwobdy vegetation in other
areas around the basin is encouraged to providkesdrad moderate surface
water temperatures.

11) Permanent stormwater quantity control basins, &seteherein, may be used
as temporary sedimentation basins designed toala@dimentation during
construction as long as the following are met:

a) collected sediments are removed

b) the design grade of the facility is restored, perem vegetation is
established

c) the temporary outlet is removed

d) permanent outlet structure is constructed as dedign
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In instances where vegetation is not establisheditianal measures shall be taken to
ensure that the area stabilized, including progdidditional topsoil, additional seeding
and mulching, or providing sodding in the areasn@lsparse ground cover occurs.

Debris Control Requirements

Debris control structures (trash racks) for both arel dry basins may be required at the
basin outlet if the potential exists for large delbo enter the detention basin through an
open watercourse or large diameter inlet pipe. rBaontrol structures shall be
designed using Hydraulic Engineering Circular Noailable from the U.S.
Department of Transportation, Federal Highway Adstration.

Outlet Facility and Outfall Protection Requirements

1) The detention basin shall be designed with an batletrol structure sized to
meet the stormwater quantity control requiremenesgnted irsection 3.2.2
the stormwater quality control requirements preseim Section 3.3 or both.

2) Seepage along any structure that extends throegénitbankment to the
downstream slope shall be controlled using ansagp collar or drainage
diaphragm. The collar/diaphragm shall be aligngatr@amately parallel
to the centerline of the stormwater basin or apipnately perpendicular to
the direction of seepage flow, extending horizdptahd vertically into
the adjacent embankment and foundation to intenpefential cracks,
poorly compacted soil zones or other discontinsiiissociated with the
structure or its installation. Appropriate crigefor establishing the
minimum horizontal and vertical distances from sheface of the conduit
may be obtained from NRCS Technical Release 60,rdment 1 pg 6-7,
dated January 1991, or NRCS Technical Note 709reDsioning of
Filter-Drainage Diaphragms for Conduits AccordinglR60, dated April
1985.

3) Open channels receiving discharges from the faahtall be protected
with rock channel protection designed accordingrii@ria inSection
2.3.50f the Manual.

4) The outlet structure shall be sized to achievea¢lease rates required
under ODOT Location and Design Manual, Volume Zibage Design,
1117.4. This outlet shall be designed to resisggihg by meeting the
following criteria. The City shall not allow a siegorifice outlet to be
used for a dry detention basin that is less than ({#) inches in diameter.
Alternative outlet designs (e.g., V-notch weir, fpeated) of smaller
orifice diameter shall be permitted upon City apadaf acceptable design
practice is proven for site conditions. For bashe do not have
micropools or permanent pools, single orifices lahaladequately
protected from clogging by an acceptable extemaeht rack.
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5) The detention basin outlet structure shall be aesigo retain floatables,
such as debris, oil, and grease within the basithtough and including
the 100-year design storm event. Acceptable fldasacontrol devices,
including perforated pipes, skimmers, baffleseimgd pipes and other
devices that the City determines to be suitable.

It is recommended that detention basins be prowddda dewatering or secondary
drain, where practicable, so that the basin magrbgtied if the primary outlet becomes
clogged and/or to drain the permanent pool toifatd maintenance. If a dewatering
drain is used, the drain should be designed tm dinaigravity where possible. Where
used, gravity pipes shall be made of approved maddeas specified in ODOT CMS

Item 603. If site conditions prevent gravity flothe basin may be designed to drain by
pumping. Basins requiring pumping may be providét a dewatering y drain made
of ductile iron pipe with mechanical joints andwak connect coupling extended to the
bottom of the basin at a point near the outletcstime. It is suggested that dewatering
drains have an elbow within the basin to prevedinsent deposition, and a diameter
capable of draining the basin within 24 hours.

The dewatering drain should include an operable,gdiig valve, mud valve, ball valve,
or sluice gate, which should be set and locketienclosed position. Valves or gates
should be located inside of the riser at a poinenetthey will not normally be inundated
and can be operated in a safe manner.

3.2.4.2. Additional Layout Requirements for Dry Detention Basins

In addition to the requirements $ections 3.2.2 and 3.2.4.1he following shall apply
to the design of dry detention basins for stormwagteantity control:

1) Dry detention basins shall be designed to drairatdwhe outlet or micropool
in order to minimize standing water and saturateldcenditions that impede
maintenance and mowing of the facility.

2) Dry detention shall include a paved low flow charereunderdrain system
from each inlet pipe or open channel to the basintfall to promote positive
drainage within the detention facility. Low flovi@nnels shall be designed
per the following requirements:

a. Bottom width— minimum width shall be six (6) feet (to allow ass for

maintenance equipment such as a Bobcat),

b. Side slopes- shall not be steeper than 4 (H) to 1 (V),

c. Channel slope- minimum slope toward the basin outlet shall be:
I. 0.5 percent for channels with paved bottoms
il. 1.0 percent for detention basins with perforatediendrain system
iii. 2.0 percent or greater with no additional drainfegeures

d. Channel depth- minimum depth of channel shall be 1 foot
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The bottom and side slopes of the channel shalibeh minimum thickness,
concrete reinforced with steel mesh to accommot@abperature stresses,
and composed of air-entrained Class C concretep€T CMS Section
499); weep holes shall be designed in the consideewalls.

3) The minimum bottom width for dry detention basiog)er than the low flow
channel, shall be 12 feet to allow for vehiculazess for maintenance. The
detention basin bottom shall be sloped to draid,suth slopes shall be
sufficient to mitigate against "flat spots" devalopdue to construction errors
and soil conditions. The minimum transverse slgpéhe bottoms of such
facilities shall be two (2) percent.

4) Dry detention basins shall be provided with topsand shall be seeded and
mulched to prevent erosion. Grasses seeded withibasin should be able to
survive 48 hours under water. Jute and Excelsaiting shall be used as
required to stabilize slopes and prevent erosion.

3.2.4.3. Additional Layout Requirements for Wet Detention Basins

In addition to the requirements $ections 3.2.2 and 3.2.4.1he following shall
apply to the design of wet detention basins.

1) The depth of wet detention basins shall be no rtizae 12 feet below the
basin’s normal water elevation. The City may apprdeeper ponds that are
to be privately owned and operated where prac{egs aeration) are
proposed to prevent thermal stratification. Thaimum bottom width of
wet basins shall be 12 feet.

2) The perimeter of all permanent pool areas deejaer 8feet shall be
surrounded by an aquatic bench that extends dt8dast outward from the
normal water edge, as illustrated in the City ofriaille Standard Dwg. No.
STS-09. The portion of the aquatic bench withfie& of the shoreline shall
have an average depth of 6 inches below the pemhaoel to promote the
growth of aquatic vegetation. The aquatic benehl §ie no more than 15
inches below the permanent pool to enhance pudletys and to limit growth
of dense vegetation in a manner that allows wamds@squito predators to
pass through the vegetation. The maximum slopkeo&quatic bench shall
be 10 (H) to 1 (V).

3) Side slopes for wet basins shall be 4 (H) to 1f(®in the maintenance berm
(see maintenance access requirem8atgion 4.1.] down to the aquatic
bench, and from the aquatic bench to the bottothebasin.

4) At a minimum, wet detention basins shall be progidath topsoil, seeded and
mulched in all areas that are above the basiningeent pool.
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5) The City recommends that wet detention basins torcheater wetlands not
be constructed any closer than 10,000 feet fronaitoeaft movement areas,
loading ramps, or aircraft parking areas of a mub8e airport (i.e., a publicly
or privately owned airport open to public use) seguurbine-powered
aircraft, or 5,000 feet from these areas of a ptiie airport serving piston-
powered aircraft as recommended by the Federatidmiadministration
(FAA), Advisory Circular Number 150/5200-33. As alternative, dry
detention facilities and green roofs are stormwhést management practices
that do not maintain a permanent pool of wateramednot as likely to attract
large numbers of waterfowl

3.2.5.Parking Lot Storage

Parking lot storage is a stormwater quantity cdmtrethod allowing shallow ponding
within paved portions of the parking lot during thesign storm event. Parking lot
storage is a convenient multi-use structural comethod where impervious parking
lots are planned. The following criteria shall Bp parking lot storage facilities:

1) Ponding in parking or traffic areas shall be desdyfor a maximum ponding
depth of eight (8) inches for all storms up to arduding the 100-year event.
The parking lot storage should provide a minimunwag (2) inches of
freeboard prior to the flood routing dischargings@é to another property or
public right of way. Flood routing or overflow todesigned conveyance
system must occur after the maximum depth is rehche

2) Runoff from specific graded areas within a parlotgshall be controlled by
orifices. The release rate of the flow from a jpagKkot storage facility shall
meet the allowable post-development runoff critpresented isection
3.2.2. The minimum size outlet device shall be a 4-inclyka orifice for
water quantity control. Alternative outlet desigesy., V-notch weir,
perforated) of smaller diameter shall be permittpdn City approval.

3) Asite with a parking lot storage facility shall ploy a separate water quality
treatment BMP that meets the water quality treatrosteria presented in
Section 3.3 This BMP may be located either downstream ofpidudking lot
or integrated into the medians, landscaping, ceroplervious areas of the
parking lot.

3.2.6.Underground Storage

Underground storage is a stormwater quantity contethod that employs an
underground tank or chamber, either prefabricatembostructed in place, and has a
designed release feature to control stormwatehdrge. This method is most applicable
where land is valuable or the site is constraisedh as in industrial, commercial, and
redevelopment areas. Construction costs and apei@ists, which may include pumps,
make this method relatively expensive.
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1)

2)

3)

4)

5)

6)

Underground storage facilities shall not be usedstances where the City is
to own or operate the facility.

If underground storage is to be used for a sifda@ for long term
maintenance of the facility shall be provided te @ity, including a health
and safety plan for confined space entry.

The release rate of the flow from a undergroundagge facility shall meet the
allowable post-development runoff criteria presdnteSection 3.2.2

A site with a underground storage facility shall@oy a separate water
quality BMP that meets the water quality treatnm@meria presented in
Section 3.3

The minimum size outlet device shall be a 4-inclyka orifice for water
guantity control. Alternative outlet designs (e\gnotch weir, perforated) of
smaller diameter shall be permitted upon City apato

Air-tight lids shall be used on all access struesyiand traps shall be provided
on inlet and outlet pipes to limit mosquito accesstanding water.

3.2.7.Green Roof Technologies

Green roofs are systems used to control runoffrmelumprove air and water quality,
and promote energy conservation. They typicaltyude layers of drainage material and
planting media on a high-quality membrane to miaarieakage. These systems use
foliage and lightweight soil mixtures to potentyadibsorb, filter, and detain rainfall.
There are two types of green roofs:

1)

2)

Extensive green roofs, illustratedrigure 3-1, typically use drought tolerant
roof covers of succulents, grasses and mosses wndugciire little to no
maintenance. These roofs are not intended foeation, are generally less
expensive than intensive green roofs, and aredilpinot designed for public
access.

Intensive green roofs are typically more elaboyatielsigned roof landscapes,
such as roof gardens, that are intended for humanaction and need to be
engineered to conform to the additional load rezagnts for such activities.
Alternative or intensive green roofs will only beproved upon City review
and must be justified by the Applicant.
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F - Vegetation
{succulents, such as sedum:
herbs: grasses

G - Gravel Ballast (optional)

?Jrap.@t Haﬂ“ﬂg
é:;glf 011 Mulch or materials 5 E(garti';g’;; JSU"“'“"Q
g 10 prevent wind P

and rain srasion

A - structural roof support

- '‘Waterproof membrans
- Root barrter {If needad)

- Dralnage H-Dram ——
- Growth medium (solll

m e on om

3.2.7.1. Design Guidelines and Performance Standards

Developers may use green roof technology on newldpment and redevelopment
projects as a best management practice (BMP) tst assatisfying the City’s
stormwater quantity and quality control requirensenthe City will accept submittals
with green roof components if they are designecttain at least 50 percent of the
average annual precipitation in the Marysville glaaproximately 19 inches per year)
and satisfy the design criteria and monitoring nexraents defined in this sectiofable
3-3%® presents general guidelines and performance s@sitizat shall be used to design
green roofs for redevelopment projects in Marysvillhese criteria are based on a
review of recent literature about green roof iratadns in North America and Europe
and may be revised as industry-wide design andriabstandards develop. More
guidance on the design of green roof systems igaé@ in the Guidelines for the
Planning, Execution, and Upkeep of Green-Roof S2662.

38 Adapted fronStormwater Management Manual, pgs. 2-37Qiy of Portland — Clean River Works,
Environmental Services, September 2004. Gend@himation also from théntroductory Manual for
Greening RoofsPublic Works and Government Services of CanagagMber 2002

December 2010 69



m

Stormwater Drainage Manual marysville

where the grass is greener

3.2.7.2. Maintenance Requirements

While green roofs should be designed to minimizénteaance requirements, some
maintenance is necessary to ensure its continoeshwtiter management performance.
Table 3-4° presents the minimum maintenance requirementshadltbe provided for
green roof installations. The developer shall idelgpecific requirements in a
maintenance plan, as definedSaction 4

3.2.7.3. Monitoring Requirements

Currently, field data documenting the effectivenelsgreen roofs at reducing stormwater
guantity and improving runoff quality are under dieypment. Since green roofs are an
emerging technology, they may be used on new dpredot and redevelopment projects
as a best management practice to assist in sagistiye City's stormwater quantity and
quality control requirements, if the developer a&gréo monitor their performance for
three years after the project is complete. Momtprs required to gain a better
understanding of a number of highly-variable fastibiat control the stormwater benefits
of green roofs, namely:

1) The antecedent moisture content of the growing ajedi

2) Criteria for establishment of the vegetation layer,

3) Species of plants and soil which make up the véigetiayer,
4) How control levels vary with the intensity of thanfall,

5) How control levels vary by season, and

6) Limits on roof pitch

The maintenance plan for the project shall defimgoaitoring program consisting of
visual inspections, rainfall monitoring, flow momitng, pollutant sampling, and

reliability testing to demonstrate that the Citg&rformance standards are achieved. The
City will work with the Applicant to define an aqaible monitoring program for the
project. The City plans to use the data collecadmhg with data from similar climatic
regions, to contribute toward establishing desigperga for green roofs in future editions
of the Manual.

39 Adapted fronStormwater Management Manual, pgs. 3ity of Portland — Clean River Works,
Environmental Services, September 2004.
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Table 3-3

Extensive Green Roof System Components

Major Green Roof Component

Design Requirement

Structural roof support (for both
existing and new construction)

Adequate to hold an additional 10 — 25 psf (poyretssquare
foot) of saturated soil weight (in addition to snimad
requirements)

Waterproof Membrane (Impermeable
Material)

Acceptable material includes modified asphaltsutbins),
synthetic rubber (EPDM), hypolan (CPSE), and reirdd
PVvC

Protection Boards or Materials

Composed of soft fibrous materials; used to pradtest
waterproof membrane

Root Barrier (as needed)

Typically required for roofs with modified asphalaterproof
membranes while not required for EPDM and PVC
membranes. (Check with waterproof membrane maturtsc
to determine if required)

Drainage Layer

Range of acceptable manufactured products frontiplas
gravel layers; minimum recommended thickness isrABOm

Growth Medium (Soil)

3-6 inches of well-draining material weighing 125-psf
when saturated

Vegetation

Drought and extreme-weather (heat, cold, high witalsrant
Mature plant growth patterns which cover at le@86®f the
overall surface within 2 years

Self-sustaining, low-maintenance, fire resistartepnials or
self-sowing species

Four methods recommended to install the vegetation:
vegetation mats, plugs/potted plants, sprigs, &see
Acceptable vegetation includes mosses, succulenggasses
which are shown to thrive in plant hardiness Zoftfe 5

Gravel Ballast (as needed)

Dependent upon opeedtmd structural design issues

Drain

Must safely drain runoff from the roof to an appiafe
stormwater conveyance system

Leak Detection

Some companies recommend the incorporation ofetrehic
leak detection system between or underneath therprabf
membrane to pinpoint the exact location of watak$e*

Minimum Roof Slope

Chapter 15 of the Ohio Building Code provides mimimroof
slope criteria for various roof materials. Minimwhopes shall
also comply with recommendations provided by theegrroof
manufacturer.

Maximum Roof Slope

25%

40 Zone 5, as defined by the U.S. Department ofcdjure falls within most of Ohio and includes ase

with average annual minimum temperature rangesdetwl0 and -20 degrees Fahrenheit.

41 Design Guidelines for Green RodPeck, S., Kuhn, M., and Arch, B — Ontario Asstioiaof

Architects.
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Table 3-4

Green Roof Maintenance Requirements

Major Green Roof Component

Maintenance Requiremets

Soil Substrate/Growing Medium

Inspected annually for evidence of erosion fromdngn
water

Structural Components

Operated & maintained in accordance with
manufacturer’s requirements; drain inlets kept
unrestricted

Debris & Litter

Remove after major storms to prevent clogging &tin
drains and interference with plant growth

Vegetation Maintain as needed to provide 90% plant cover
Regularly irrigate during first two years of
— installation until 90 percent plant cover is acleigv
Irrigation

Irrigate as necessary to maintain 90 % plant cover
through hand watering or automatic sprinklers

Spill Prevention

Use preventative measures for mechanical
systems when handling substances that could
potentially contaminate stormwater

Training and/or Written Guidance Information

Pdwito all Property Owners and tenants

Maintained as an asset to the Property

Aesthetics Owner/community

Prevent infestation that prevent maintenance of 90
Insects L

percent plant cover criteria.
Inspections Recommended twice annually

3.3. Post-Construction Stormwater Quality Controls

Stormwater quality control facilities shall be dgsd to control runoff from small storm events
before discharged offsite. The design criteriavjgled in this section, or alternative criteria

approved by the City, are intended to reduce patitst contained in stormwater runoff and to

m

marysville
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reduce stream bank erosion during frequent stoentsy The Stormwater Management Report
for the project, prepared according to the guidsliand criteria iection 5 shall include the
rationale for selecting appropriate stormwater itjpabntrols, a master drainage plan (if
applicable) showing their location, and calculasialefining how they were sized.

3.3.1.General Requirements

3.3.1.1.

Stormwater Runoff Quality Control
Unless otherwise exempted, all runoff from develeptisites shall be directed to one

or more stormwater quality controls designed adogrtb:
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1) Ohio EPA's Authorization for Stormwater Dischardessociated with
Construction Activity under the National Pollutddischarge Elimination
System (Construction General Permit), latest versio
(http://www.epa.state.oh.us/dsw/permits/CGP_renefived|_s.pdf),

2) Ohio EPAs Post-Construction Q&A Document, latestsion
(http://www.epa.state.oh.us/dsw/storm/CGP-PC-Q&lhtand

3) Criteria provided in this section, as wellSaction 3.1.

Additional criteria are presented in this sectiorassist Applicants in:

1) determining the size of stormwater quality confealilities,

2) laying out stormwater quality controls within theesand

3) specifying features of stormwater facilities thall ensure proper function and
maintenance in a manner that is acceptable toitlge C

As they apply to post-construction water qualitytcols, the definitions, exemptions,
variances, and stormwater quality criteria applieab new development,
redevelopment, small construction sites, and laggestruction sites, as referenced in the
Construction General Permit and attending Q&A doenimshall apply unless otherwise
noted in the Manual. In instances where conflstist between OEPA criteria and the
criteria presented in this section, the more semigstandards shall apply.

All stormwater quality control facilities shall Is&zed to completely capture and treat the
WQvV determined for the entire contributing drainagea, according to the criteria
contained irSection 3.3.2 Stormwater quality control facilities may be igtated with

the stormwater quantity controls addressed uBSaetion 3.2 If not integrated, flows
exceeding the capacity of the stormwater qualitytiad shall be conveyed to a
stormwater quantity control facility before beingcharged offsite.

3.3.1.2. lllicit Discharge and lllegal Dumping Control

An illicit discharge is any discharge into the stadrainage system that is not composed
entirely of stormwatéf. All lllicit Discharges shall meet the City’sitlit Discharge and
Connection Ordinance (Chapter 939).

42 U.S. EPA and Ohio EPA regulations allow certain{stormwater discharges to enter the storm
drainage system that are commonly not a sourcelhitipn. Applicants should refer to the latesti®h
Environmental Protection Agency (OEPA) NPDES peiissitied to the City of Marysville to determine
authorized non-stormwater discharges.
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3.3.2.Water Quality Volume (WQv) Determination

The fo4|;owing formula shall be used to determine design water quality volume
(WQv)™:

WQ. = C * P * (A/12)

where:
WQ. = water quality volume in acre-feet
C = runoff coefficient appropriate for storms Iéisan 1 inch
P = precipitation depth = 0.75 inch, and
A = drainage area in acres

3.3.2.1. Runoff Coefficients for Water Quality

Runoff coefficients appropriate for the variousgénfamily residential are presented in
Table 3-5 Runoff coefficients for non-single family residexh developments shall be
determined using the following equatfén

C=0.858%-0.78F+ 0.774i+0.04.

where:
i = fraction of the drainage area that is impersgiou

Per OEPA criteri&, the minimum runoff coefficient for commercial aimdlustrial
developments shall be 0.8. A minimum runoff caadint of 0.5 for multi-family
developments shall be used. Detailed criteria $imgithe WQ to design each accepted
type of stormwater quality control facility is fodimn subsequent sections of the Manual.

43 Ohio Environmental Protection Agency, Authoripatfor Stormwater Discharges Associated with
Construction Activity Under the National Pollutddischarge Elimination System. OEPA Permit No.
OHC000003

44 ASCE/WEF, “Urban Runoff Quality Management”, 1997

45 Ohio Environmental Protection Agency, Authoriaatfor Stormwater Discharges Associated with
Construction Activity Under the National Pollutddischarge Elimination System. OEPA Permit No.
OHC000003
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Table 3-5
Runoff Coefficients for Determining WQv
Land Use Run?;fr(\t/\(;gf\flicient
Commercial/Business and Industrial 0.8
Multi-family 0.6
1/12 — 1/8 Acre Lots 0.6
1/8 Acre Lots 0.5
1/4 Acre Lots 0.4
1/2 Acre Lots 0.3
Undeveloped 0.2

3.3.3.Stormwater Quality Control — Acceptable Methods andCriteria

Four general categories of stormwater quality cdré&cilities have been approved for
use in the City:

1) Group 1 — Stormwater Basins

2) Group 2 — Media Filters

3) Group 3 — Vegetated or Grassy Swales and FiltgosStr

4) Group 4 — Controls for Commercial Activity AreasdaRedevelopment

The facilities listed above shall conform to the dagn guidelines set forth in the
ODNR Rainwater and Land Development Manual.

Table 3-6presents guidance information that may be usedléztsappropriate control
facilities for the site. The designer shall presentten documentation in their Plan
supporting selection of appropriate control measbesed upon site conditions.
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Table 3-6
Major Selection Criteria for Stormwater Quality Controls
. } Group 4:
Group 1: Group 2: Group 3: Controls for
o Stormwater - Vegetated Swales ) o
Criteria . Media Filters . . Commercial Activity
Basins and Filter Strips A
reas
Drainage Area >10ac <5 ac <5 ac <5ac
Land Required 2-3% > 5% > 5% Varies

Cold Weather | Impacts of Pavement

Impacts of Pavement

Deicers Clogging from Impacts of Pavement

Clogging from Icing

Issues Deicers . Deicers
Icing
Separation from
. Separation from buildings and sanitary
Locational buildi d . id sl .
Conflicts uildings an sewers Requires mild slopes Varies

sanitary sewers Minimum elevation
difference across filter

Mosquito and
Vector Control

Excessive aquatic

vegetation Media clogging cause
Habitat for mosquito stagnant water

predator species

Zero slopes, rutting,
impermeable soils
causing standing water

°Z

Sediment debris buildup

causes stagnant watef
Issues

Meets Ohio EPA Meets Ohio EPA Meets Ohio EPA Pretreatment for
Pollutant Removal  Criteria for New Criteria for New Criteria for New Commercial Activity
Development Development Development Areas

Within each group, detailed design criteria arespnéed in subsequent sections that govern feagibili
conveyance, pretreatment, treatment, environméamdicaping and maintenance requirements. The
following major design considerations shall be @dded during design and documented in the Plan:

1)

2)

Drainage Area—The drainage area sizes providedable 3-6are based on literature
review of demonstrated design criteria, and areigeal for guidance purposes only.
Significant departures from this guidance may rexjthat the designer provide additional
information, upon request, to demonstrate thatabidity will function properly if the actual
drainage area varies significantly from this guiwanDesigners should keep in mind,
however, that stormwater basins serving areas entalhn 10 acres may require extremely
small outlets that are prone to clogging. Wetrhmsaind stormwater wetlands typically
require larger drainage areas or alternative wsdarces to sustain a permanent pool and
maintain aquatic vegetation. An acceptable alter@do treating runoff from the entire site
using a single BMP is to divide the developmend sinaller catchment areas where
treatment can be provided by several smaller BMEatéd throughout the development
site.

Hydraulics —Design the facility with an outlet to controleake rates and prevent clogging,
provide storage for intense rain events, and inatabbservable high-flow bypass.
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3) Sediment Management- Design the facility with pre-treatment for coasssliments and a
sediment storage volume for finer sediments.

4) Health & Safety— Design facilities containing a permanent podhva healthy aquatic
habitat for mosquito control and an aquatic benth & maximum slope of 10 (H) to 1 (V)
to increase public safety.

5) Aesthetics— Provide features that “hide” accumulated silt @ds and integrate the
facility with overall site design.

6) Maintainability — Design the facility to minimize the amount anelguency of
maintenance, to ease required maintenance activérel to eliminate emergency /
extraordinary maintenance requirements. Desigar@iin the Manual are intended to
facilitate maintenance, are required for facilitieat will be maintained by the City, and are
recommended for other facilities. If a designrggmsed that does not include some or all of
these features, the maintenance plan shall expainmaintenance activities shall be
performed.

7) Accessibility— Design the facility to eliminate physical barsde.g., curbs and steep
slopes) to entry for maintenance or emergency accse strong, lightweight, non-
corroding materials at access points (e.g., mantmlers and doors) to underground
facilities, and provide legal right of entry forlgicly maintained basins.

8) Durability — Design the facility to include strong, light-waigmaterials for “removable”
features, reinforced concrete structures for “peend’ features, and hardy, disease-resistant
vegetation.

9) Separation from buildings and sanitary sewers Keep water quality controls that allow
infiltration of runoff into the ground away from itdings, sanitary sewers, and building
laterals to minimize infiltration/inflow into samity sewers.

10)Cold Weather Issues— Stormwater quality control facilities shall besigned to operate
effectively under cold weather conditions. Designgiderations include use of outlets that
will not clog when frozen, additional pre-treatmeant/or sediment storage/disposal in areas
where sand or other solids are used for pavemeeindeand salt-tolerant plants in controls
that incorporate vegetation.

11)Mosquito and Vector Control— Design criteria are included in the Manual timimize
conditions causing mosquito breeding without sigaifitly compromising the effectiveness
of controls that rely upon permanent pools of watet vegetation. The following guiding
principals apply:

a. Areas of facilities outside the permanent sballl be designed to drain completely
toward the outlet or permanent pool within 72 haefra precipitation event. Small
depressions in paved, rip-rap, and/or vegetateasaigall not be allowed, and shall be
eliminated if they form.

b. Wet detention basins and wetlands shall begdedito maximize habitats that promote
colonization of the facility by mosquito predatdrs., dragonflies, diving beetles, and
mosquito fish). These facilities shall also incangte large areas of open water to allow
waves to propagate through vegetated areas, drgwmirsquito larvae.
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c. Underground and enclosed vaults containingagestormwater quality controls are
particularly susceptible to mosquito breeding. ilkg&s not intended to include a
permanent pool of water shall be designed to deiimout allowing standing water to
remain, and shall not permit any trapped debrsediment to create standing water.
Air-tight lids shall be used on all access struesyiand traps shall be provided on inlet
and outlet pipes to limit mosquito access to stamdvater.

d. The maintenance plan for the facility shallr@$d mosquito monitoring and control
activities, including periodic harvesting of aqeategetation, removal of invasive/exotic
and/or emigrant vegetation, removal of trash, defediment accumulation, and
cleaning/rejuvenation of media filters.

3.4. As-built Surveys

As-built surveys will be required from the develope property owner responsible for constructing
stormwater facilities and conveyance systems. wiramum, the developer shall field survey the
location of each stormwater outfall and the ousédlicture of each stormwater (quantity and qulity
control structure that is constructed as part efdévelopment site. Only stormwater outfalls that
discharge directly into an open watercourse nedx tlocated.Exhibit A andExhibit B, provided in
Appendix E, shall be complete and submitted to the City Eegirfor each outfall and stormwater
control structure that were constructed as pat®project.
1) As a condition of final acceptance, the propertyyemshall be responsible for providing as-
built surveys to verify the final grades and elévas of stormwater detention basins and
wetlands whether they are privately owned or atgetowned and operated by the City.

The purpose of as-built surveys is to demonstrabelasively that the facilities are constructedhe
elevations, slopes, grades, and volumes showneoapproved plans on file with the City.

When ordered by the City to ensure that desigdegand volumes within stormwater control
facilities are achieved, an as-built survey shalcbnducted once:

1) All structures on surrounding lots of a stormwatentrol facility are constructed and final
lot grading for each lot is established, and

2) The conversion of a temporary sediment basin teram@nent stormwater control facility is
complete after the site is built-out to the poirtere the temporary sediment basin is no
longer needed. As-built surveys will only be adeejf they are conducted after the
sediment in the temporary basin has been remowédeagraded, vegetation has been
established, and the permanent riser structure(s)alace.

As-built surveys shall be conducted by a Profesdi®urveyor registered in the State of Ohio and sha
employ standard survey techniques. The Profedsinaeyor performing the as-built survey shall be
responsible for reduction of notes and any plottiagessary to make the notes interpretable. A fina
report and original field notes shall be furnishedhe City for review and record purposes. A
minimum of two bench marks that are referencedh¢ostime vertical datum as the construction plans
shall be provided on the as-built survey drawings-built surveys shall be in addition to, and sefa
from, other construction surveys which the Cityteragents may conduct. The developer, contractor,
or other entity constructing the stormwater faesitshall correct the discrepancies necessarysuaren
that the stormwater facility will function as desegl. The as-built surveys shall be re-performed as
necessary to demonstrate plan conformance.
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3.5. Construction Stormwater Quality Controls

Construction stormwater quality control facilitisisall be designed to control runoff from constiuati
sites during storm events before being dischargedwatercourses, lakes, and/or wetlands. The
requirements for construction best managementipesctBMPs) are intended to adequately reduce
sediment and related pollutants contained in caostm stormwater runoff. In general, a Stormwater
Pollution Prevention Plan (SWP3) is required fovelepment sites that disturb more than one (1),acre
and must be submitted with the construction plangaat of the plan approval process. Projectsdtet
not required to submit a SWP3 are still requiredriplement construction BMPs regardless of size.
The City's Erosion and Sediment Pollution ContregRlation (Regulations) sets forth the runoff
control and erosion and sediment control standasdsell as the plan requirements for SWP3s. A
copy of the City’s Regulations is providedAppendix A.

3.5.1.Additional Requirements

Over the years it has been necessary for the €Maoysville to adopt additional standards for the
design and placement of construction site BMPsan@hs in technology and regulatory
requirements have made it necessary to developi@uficriteria intended to supplement the
standards provided in the Regulations. The foltmradditional criteria shall apply to development
projects planned within the City of Marysuville:

1) The City of Marysville utilizes th©DNR (Ohio Department of Natural Resources)
Rainwater and Land Development Manua] latest edition, as the principal reference for
erosion and sediment control practices and stasdard

2) Stormwater Pollution Prevention Plans — SWR8sequired for sites that will disturb at
least one acre or more. SWP3s are not requireitesmsmaller than one acre, however, the
implementation of construction stormwater BMPseiguired.

3) Sediment Basins — Sediment basins and apptelyr&sized risers are required to control
sediment discharges for locations receiving rufrofn tributary areas of 5 acres or more.

4) The use of straw bales for catch basin and itlieb protection is not an approved practice in
the City of Marysuville.
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SECTION 4  Operation and Maintenance of Stormwater

Controls

This section provides requirements to ensure satudgserformance of stormwater control facilities
once they have been constructed. Included insasion are requirements for facility inspectiod an
maintenance, and maintenance and access ease@rgments to allow for maintenance in and
around stormwater facilities.

4.1. Stormwater Control Facility Maintenance Responsibiities

It is essential that any approved stormwater cofamlity be properly maintained in order to assits
performance. The maintenance responsibilitiesHerstormwater controls are the responsibility ef th
property owner. For common stormwater facilitiesd subdivision the stormwater facilities must be
located in a reserve to be maintained by the Ptparners Association. All developments must
provide the City with an operations and maintengsiaa for the proposed stormwater control
facility(ies).

4.1.1.Stormwater Control Facility Access and Easement Radgrements

For stormwater control facilities that are to be@bed and maintained by property owners
associations, the developer shall place the stoterveantrol facility in a dedicated reserve that
includes the area of the control facility when tied during the 100-year event, appurtenances to the
facility such as forebay(s), benches, risers, opifees, etc., and a minimum width of 20 feet abun
the perimeter of the facility. Any reserve contagstormwater control facilities shall include a
dedicated accessway from public right-of way, hgxarminimum width of 20 feet. The reserve shall
include a vehicle accessway having a minimum widtRO feet around the perimeter of each facility,
into the bottoms of detention basins, and to ealeht structure and outlet structure. Vehicle acveys
shall have a cross slope no steeper than 10 (HY%) (and shall be sloped toward the direction of
detention basin facilities). The vehicle accesssf@ll be stabilized with suitable materials (e.g.,
concrete, gravel, articulated block, geogrids,tbeomeans of stabilization) adequate to prevetingu
by the maintenance vehicles. All access routed Bbalesigned to allow the turn-around of
maintenance vehicles. The developer shall proadeihg or other markings to delineate the reserve
containing stormwater facilities from adjoining pesties. (Note: decorative fence is the preferred
option in residential subdivisions)

For stormwater control facilities conveying stornt@rafrom off-site properties, or from public
right-of-way, the developer shall provide to théyGi minimum 20-foot wide easement for such
inlet and outlet pipes, etc., that convey stormwatdrom a public conveyance system.

(Note: These criteria are recommended for basiaswill be owned and operated for an individual lo
but are not required unless off-site stormwateoisveyed through the control facilities. The basin’
maintenance plan shall discuss how maintenancessecel operations will be performed if
alternatives are used).
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4.1.2.Stormwater Control Facility Maintenance Plan

A maintenance plan for all stormwater controls nhesprepared and submitted for review and
approval by the City for the Applicant during thiafapproval process. At a minimum, maintenance
plans for stormwater controls shall include a mdtand frequency for the following activities:

1) Inspection of all permanent structures,

2) Debris/clogging control through appropriate oeal and disposal ,

3) Vegetation control (mowing, harvesting, wetlanants),

4) Erosion repair,

5) Non-routine maintenance should include pollutard sediment removal and the
“rejuvenation” or replacement of filters and appiafe soils,

6) Disposal of collected pollutants, sediments] filter media in accordance with local, state
and federal regulations, and

7) Mosquito monitoring and abatement, encompassasyections for conditions conducive to
mosquito breeding, routine (e.g., vegetation contiebris and sediment removal) and non-
routine (e.g., restoration of grade to eliminataeging) activities to address these
conditions, and conditions where the use of inselds may be warranted.

Appendix D provides guidance for the preparation of mainteagians that summarize the
maintenance requirements for each type of stormveatatrol structure presented in the Manual.
Submitted stormwater control maintenance pland bkeatustomized to appropriately suit the
individual facility(s) that are to be constructedethods and frequencies for inspections and
maintenance activities for stormwater control ities that are not presented in the Manual shall be
provided by the Applicant.

4.1.3.Maintenance Inspection and Reporting Requirements

The Property Owner, its administrators, executsuwscessors, heirs or assigns shall maintain the
stormwater control facility or facilities in goodowking condition acceptable to the City and in
accordance with the schedule of long term maintemactivities provided in the approved stormwater
control facility maintenance plan for the stormwatentrol facility or facilities. Maintained
infrastructure shall include all pipes and chanieiidt to convey stormwater to the facility, as g

all structures, improvements, and vegetation prxvich control the quantity and quality of the
stormwater from the facility. "Maintain” is heredefined as good working condition so that these
facilities are performing their design functions.

The purpose of maintenance inspections is to assitieeand proper functioning of the stormwater
control facilities. The Property Owner shall penfoperiodic inspections of the stormwater control
facility and its appurtenances at a frequency &ted in the approved stormwater control facility
maintenance plan. Inspections shall cover all el@mfor the stormwater control facility as defined
the stormwater control facility maintenance planspections shall include the completion of dated a
signed inspection checklists provided in the stoatewcontrol facility maintenance plan and the
notation of all deficiencies observed during thepction. The Property Owner shall maintain copies
of complete dated and signed inspection checkhstsmaintenance inspection log, along with
recorded dates and descriptions of maintenanceatagiperformed by the Property Owner to remedy
the deficiencies observed during prior inspectiofibe maintenance inspection log shall be kephen t
property and shall be made available to the Cignugquest. A copy of the Maintenance Inspection
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Log shall be submitted annually by Decembe¥ 8fleach year to the Public Service Director.
Maintenance Inspection Logs shall be submitted to:

City of Marysville
Division of Public Service
655 North Maple Street
Marysville, Ohio 43040

Where applicable, language explaining the mainte@ainspection, and reporting responsibilities in

accordance with approved stormwater control facitfimintenance plans shall be provided on the plat
and recorded with all deeds to the property.
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SECTION 5 Stormwater Management Report

A stormwater management system shall be design&thearporated into each development project
proposed within the City. The design of propodedswater management systems shall be
summarized in a bound stormwater management réReport) and submitted to the City for review
and approval. The Report shall contain all pertirstormwater calculations for detention/retention
basins, storm sewers, culverts, open channelsptiied stormwater management features, including
best management practices (BMPs) as specifiedrinl Bathis document. The following components
shall be included in, and considered part of, thpdt:

1) Master Drainage Plan (if applicable),

2) Calculations,

3) Stormwater Quality BMP Maintenance Plan(s),

4) Easements (if applicable),

5) Geotechnical investigation reports (if applicable),
6) Stormwater Pollution Prevention Plan (SWP3), and
7) Non-City Submittals/Permits.

The master drainage plan shall be folded and iedenta separate sleeved page(s) or pocket(seof th
Report. Construction plans and the SWP3 shall bengted with the Report, but not attached to it.
The Report shall contain divider pages with labe#dss that clearly identify each component listed
above. Each component of the Stormwater ManageRembrt shall be prepared and submitted in
accordance with the following requirements.

5.1. Master Drainage Plan Requirements

For developments five (5) acres or greater, or lopveents that are to be constructed in multiple
phases, the general site layout, including thedagd the proposed stormwater system, shall be
depicted on a separate master drainage plan. &ktendrainage plan(s) shall be based on the state
plane coordinate system and show all existing anggsed features, including trees. The master
drainage plan should show all features indicatetienManual, including but not limited to:

1) Project title,

2) North arrow and scale,

3) Project boundaries,

4) Existing and proposed topography at two-foot contotervals covering the total
development area and any offsite drainage ardadary to the development site. The
total upstream watershed(s) tributary to the dgvalent site shall be delineated,

5) Pre-development and post-development sub-basirisading onsite and offsite
contributory area. The acreages shall be annotated,

6) The location and capacity of the immediate dowasireeceiving waterway or drainage
system (adequate outlet)

7) Pre-development and post-development major rodiing paths to and from stormwater
control facilities,
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8) Any Tier | and Tier Il streams, as definedSaction 1.2 that traverse the property and their
respective Stream Corridor Protection Zones, inolydreas containing slopes 15 percent
or greater that are adjacent to Type | and Typtrdams, as defined in Section 1.2,

9) The location of proposed stormwater quality andngityacontrol facilities, storm drains,
and constructed open watercourses proposed faitthe

10)Existing field tile locations (After an adequateldi tile search has been completed with the
assistance of the Union Soil and Water Conservddistrict (USWCD),

11)Lines designating the phases of multiphase devedopprojects,

12)Street layouts and existing and proposed utilitgdi,

13)Flood Hazard limits and classifications,

14)The boundary of each wetland on the site (at amim the wetland boundaries of the
current phase of a multi-phase project shall bevsihodefined during a jurisdictional
determination, and the wetland setback boundaabéshed under criteria iBection
1.50of the Manual, and

15)Identify all stormwater outfalls and provide statene coordinates, size (e.g., diameter),
and type (open channel or piped) of each outfalegch.

The master drainage plan(s) is to be prepared2iiiach by 34-inch sheet on a scale of not less tha
inch = 100 feet. Larger development projects mijuire multiple sheets with match lines. In therav
there is significant offsite tributary area to ffreposed project, a second additional master dyaina
plan showing the entire drainage area is requielviations from master drainage plan requirements
for unique projects or circumstances may be peechittpon written approval from the City Engineer.

5.2. Calculation Requirements

Calculations shall be provided for all of the staraer conveyance and stormwater control facilities
required by the Manual and shall be stamped arlddsbéa a Professional Engineer registered in the
State of Ohio. Calculations shall be organized pregented in a manner that demonstrates
compliance with the City’s stormwater managemeqtirements. Specific requirements follow.

5.2.1.Stream Corridor Protection Calculations

Calculations to determine the width of the Streaonridor Protection Zone for Type | and Type Il stnes and
wetlands shall be presented in the following format

1) Stream Corridor Protection Zone Calculations- Provide calculations and/or jurisdictional
determinations supporting the calculated widthhef$tream Corridor Protection Zone
based on the requirementsS#ctions 1.3 and 1.5A contour map delineating the tributary
area used to calculate the Stream Corridor Prote@one for each stream shall be
submitted.

2) 100-year Floodway Limits— Provide a FEMA map showing the limits of the Jy@ar
floodway overlain with the calculated Stream Caori®Protection Zone limits determined
above. The limits of the Stream Corridor Protectmne will be the greater of the
calculated limits or the 100-year floodway.
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3) Slope Protection— Existing slopes 15 percent or greater that djacant to Type | and
Type |l streams are part of the Stream Corridotdetion Zone and shall be identified and
annotated on the master drainage plan.

4) Wetland Protection— Delineated wetland boundaries shall be identiiad shown on the
stormwater management site plan. The limits offitred Stream Corridor Protection Zone
shall be extended to include the entire wetlanchdaty for wetlands that are partially
located within the greater of the calculated linoitshe preliminary zone or the limits of the
100-year floodway.

5.2.2.Compensatory Floodplain Fill Calculations

Demonstrate that any volume of fill placed in ti@®dyear floodplain (outside of the Stream Corridor
Protection Zone) is compensated with an equal velafrmaterial removed above the ordinary high
water table and below the 100-year flood elevatiBhow the volume calculations for the fill and the
compensating storage.

5.2.3.Impervious Area Calculations

Provide calculations that were used to quantifyahm®unt of impervious area that will be on the site
once construction is complete. Impervious areeutations shall be provided in square feet anddase
on building footprint, paved parking, and privatese and sidewalk not within the public right-of-wa

December 2010 85



m

Stormwater Drainage Manual marysville

where the grass is greener

5.2.4.Storm Sewer Calculations
Storm sewer calculations shall be presented ifioilf@ving format:

1)

2)

3)

4)

5)

Capacity— Demonstrate that the capacity of the storm s@nms is sufficient to convey
the design storm ofable 2-9without surcharging. Calculations shall be pregare the
tabulation sheet provided Appendix B.

Hydraulic and Energy Grade Line— Demonstrate that the sewer system is designed to
convey the design storm dable 2-9such that the HGL stays below the gutter linehef t
overlying roadway or the top of castings of theirtlge structures outside the roadway.
Also indicate the appropriate Manning’s “n” valwe the selected pipe material, and
indicate the minor loss values at all applicablenfsoin the system, according to criteria in
Section 2.3.1The HGL and EGL shall be shown on the tabulasio@et provided in
Appendix B.

Tailwater— List all tailwater assumptions and their sour@edpplicable design storm
events.

Velocities— Tabulate the storm sewer flow velocities in esegment, and demonstrate
that the sewers are designed to produce velogitthe the limits specified irsection
2.3.1.2.

Pavement Spread— Provide calculations that demonstrate that tneement spread limits
do not exceed the criteria presente®acttion 2.3.2.

5.2.5.Culvert Calculations
Culvert calculations shall be presented in theofeihg format:

1)

2)

3)

4)

5)

100-year HGL— Demonstrate that the water elevation resultingnfthe 100-year storm
event provides at least one (1) foot of elevatidieicbnce from proposed or existing
residential dwellings or places of business. Thedlelevation shall be shown on the
stormwater management master drainage plan fqrtyect.
Bankfull Calculations— Provide the calculations used to determine théiodl depth of
the stream as required $ection 2.3.3.3.
Design Storm— Provide calculations demonstrating that the heaer elevations for a 10-
year event (25-year for arterial streets) are withe limits specified isection 2.3.3.3.
The following calculation methods will be acceptgdthe City:
a. Hand calculations and the use of nomographs pesrgedHighway Administration
Hydraulic Design Series No. 5
b. Model output from computer programs such as HY-B0OJ CDSS or similar may
be used.
Velocities— Tabulate the culvert flow velocities, and demoaist that the velocities do
not exceed the velocity limits specifiedSection 2.3.3.3 Adequate velocity dissipation
(i.e. rock channel protection) shall be providedlmninlet and outlet side of the culvert.
Tailwater and Energy Loss— List all tailwater assumptions and their soure
applicable design storm events. List the energy &ssumptions at the entrance/exit of
the structure.
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5.2.6.Constructed Open Watercourse Calculations

For constructed open watercourses, the Applicaalt shbmit calculations demonstrating that the
design criteria irbection 2.3.7have been satisfied. At a minimum, the followeaiculations shall be
provided:

1) Design Velocity— Calculations showing that the channel lining vatihstand the peak
velocity during the 5-year design storm withoutsaoo.

2) Channel Dimensions— Provide calculations showing the normal watgatldecritical flow
depth, and water surface width during the 10-yegigh storm.

3) 100-year HGL— Demonstrate that the hydraulic grade line resyifrom the 100-year
storm event does not rise to within one foot offthished grade adjacent to any buildings
along the channel.

5.2.7.Flood Routing Calculations

Calculate the water surface profile along the majormwater routing system using a standard step
backwater profile calculation, or using a compubedel able to compute backwater curves, such as
HEC-RAS or U.S. EPA SWMM. Demonstrate that the watevation resulting from the 100-year
storm event does not encroach within one foot effitished grade adjacent to any buildings alorg th
channel and meets the depth restrictions preséamtgeiction 2.4 The applicable flood elevation for
the appropriate storm event shall be shown on @&ten drainage plan for the project.

5.2.8.Stormwater Detention Calculations

Calculations for stormwater detention facilitiegalve based on methodologies that utilize dynamic
hydrograph routing techniques (i.e., methods thatvasariable inflows and outflows with respect to
time and account for the basin’s stage-storagdenuitharacteristics). software/models that utilize
this methodology and technique that are deemedtadale to the City include, but are not limited to,
HydroCAD, SWMM, TR-20, PONDPAK, and HEC-1. The Ywill not accept methodologies that do
not perform dynamic routing of hydrographs. If adal is used to perform stormwater detention
calculations, the name and a description of theahouist be provided, each model input parameter
must be defined, and a complete set of model idptd must be included. The calculations for
detention facilities shall be presented in theofelhg format:

1) Critical Storm Calculations— Show the calculations of the total volume ofafiifirom a
one-year, 24-hour storm, before and after developm8how the calculations of percent
increase in runoff volume, and referefiadle 3-1in Section 3.2.20 determine the critical
storm.

2) 100-year Storm Release Rate CalculatiehsThe runoff from a more intense storm need
only be controlled so as not to exceed the preldpugent peak rate from the same
frequency of storm. The critical storm shall be pomed for each sub-catchment of a parcel.
The allowable release rates are to be based andidual sub-catchment. If the
development has multiple outlets it may have difigicritical storms for each outlet.

3) Basin Inflow and Outflow Hydrograph Calculations— Show the calculations or model
input/output that produced the inflow and outfloydrographs to and from the
retention/detention basin. Hydrographs shouldhosve graphically, with a tabular
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summary of the peak flow and volume, for all desstprms that were considered in the
design process. The City will not accept calculaior model input that provide tabular
listings of inflow and/or outflow hydrographs.

4) Stage-Storage Calculations- Show the calculations of the stage-storageioiship for
each detention facility.

5.2.9.Water Quality Volume (WQv) Calculations

The Applicant shall prepare a set of water quaigyme and facility sizing calculations for control
facilities required unde$ection 3.3of the Manual. Examples of pertinent calculatiehall meet all
requirements provided within the ODNR Rainwater badd Development Manual. At a minimum,
the following calculations shall be provided:

1) Water Quality Volume Calculations— Show the calculations of extended detention,
permanent pool, forebay, and sediment storage \eduand depths, as describe&ection
3.3.2.

2) Water Quality Drawdown— Show calculations or model output that demomhssréhe
release of the WQv over the time period(s) spetifeSection 3.3.2.

5.3. Stormwater Quality BMP Maintenance Plan Requiremens

The maintenance plan for water quality BMPs onlskigmily residential (with the exception of
detention basins and constructed wetlands witlmglsifamily developments that are maintained by
the City), commercial, or industrial sites shalfide the specific maintenance requirements for each
type of control facility designed. Criteria forgmaring the maintenance plan are containegeition

4, and specific maintenance requirements for egoh ¢y control are included #Wppendix D.

5.4. Compensatory Floodplain Restoration Plan Requiremets

The stormwater management report shall includéeagsading plan with supporting calculations
indicating areas where floodplain fill and compédasafloodplain storage are proposed. The amount
of compensatory storage and the methods used wprthe necessary compensatory storage shall be
determined using the criteria 8ection 1.4

5.5. Easement Preparation Requirements

Dedicated easements to the City of Marysville shalprovided to allow maintenance and access to
all stormwater facilities located outside of pubight-of-way that are to be publicly owned or
operated. Easements shall be designated on thewtitn plans as platted or deeded, existing or
proposed. All existing easements shall be idewtifig the plat book and page number, or official
record number of the deed. Preliminary plats anelAsement descriptions and exhibits shall be
included with the stormwater management report dti®nand construction drawings.

All descriptions and drawings involving City ownpobperty rights shall apply standard survey
techniques. When preparing easement documenéedeptance, the following guidelines must be
followed:

1) Legal Descriptions— Shall be the original typed document preparadlsispaced on
letter size paper and also digitally in WORD fosigned, sealed and dated by a registered
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surveyor. Metes and bounds descriptions are regjusenterline descriptions will not be
accepted.

2) Pictorial Exhibit — Shall be the original document prepared on lsega paper, signed,
sealed and dated by a registered surveyor andigjgally in Adobe Acrobat (PDF) form.

3) Format— Documents are to be labeled or referenced toxhbEA, B, or so on.

4) Required Language— Descriptions and/or pictorial exhibits shall mtlude caveats
such as: subject to covenants, exceptions, oliaests of record, nor shall they include a
purpose such as: installing, replacing, and maiitgia storm sewer, ditch or basin.

5) Contacts— For stormwater development plans, the name, mgadddress and phone
number of the person who will sign or obtain trgnatures on the easement document
shall be provided.

When approved by the City Engineer, easement irddom will be sent to the City Law Director’s
for Deed of Easement preparation. When the depregared, the City Engineer will contact the
designated contact person to obtain the signatm@seturn the signed originals. The
developer/property owner shall record the deedgned and recorded Deeds of Easement must be
returned to the City Engineer prior to the paynefrdonstruction inspection fees.

5.6. Geotechnical Investigation and Evaluation

5.6.1.Utility Installation Requirements

A copy of any geotechnical investigation reportd ecommendations performed as part of the
stormwater design process (if applicable) shalhbiided in the stormwater management report.
Geotechnical investigations and recommendationsimayarranted in instances where exfiltration of
stormwater into sanitary sewers is possible or eiederlying soils of a wet detention basin are
insufficient to maintain a permanent pool of wat&eotechnical investigations submitted with the
stormwater management report must be preparedigmeldsby a professional engineer licensed in the
State of Ohio and experienced in geotechnical emging.

5.6.2.Geotechnical Investigation Requirements
A geotechnical investigation and report will beuigd for the following:

1) When an existing pond with an embankment hea§btft is proposed to become part of the
stormwater control system to be incorporated imtp development.

2) When proposed detention/retention facility iritds an embankment that exceeds six (6)
feet in height with more than five (5) acre-feestifrage behind it, and does not otherwise
require a permit from ODNR.

If an ODNR dam permit is required, a special agre@mwill be required with the City. A geotechnical
investigation report required under this sectioallsdontain the following information to be subrettt
for evaluation by the City Engineer:

Geotechnical Investigation:

1) The geotechnical report shall include
a. General description of facility;
b. Photos of existing conditions;
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2)

3)

4)

5)

c. Site Characterization, i.e. geology, topographijtucal features, groundwater
elevations,

d. Detailed boring locations.

e. Discuss the current conditions, including presesfdeees, inlet/outlet structures, etc.

Describe proposed usage including embankment hemét/outlet structures, pump

station, etc.

Provide soil borings with standard penetrationstesbund the perimeter of the basin. The

borings shall be located every 400 feet along theaakment with a minimum of two

borings on the downstream side. In addition, amim of one boring should be drilled on

all other embankments.

The soil borings shall include continuous split-ep@ampling to a minimum depth of 10-

feet below the bottom of the basin. The data ctdlé shall include Standard Penetration

Testing blow counts. Additional “undisturbed” lssamples shall be collected for the

appropriate testing.

More borings may be needed if unsuitable mateaisdsencountered.

Laboratory Testing and Analysis:

1)

2)
3)

4)

5)
6)
7
8)

9)

Samples must be classified by a geologist or ghateal engineer based upon the Unified
Classification System according to ASTM D2488.

There shall be hand penetrometer readings takeweny cohesive sample.

For undisturbed samples shall be tested for a numiraf the following :

Unconfined compression

Unit weight

Moisture contents

Grain-size analysis

Atterberg limits

One point proctor for existing embankment soils.

Moisture-Density (proctor) Curve for proposed enkraeant soils

Loss on Ignition (at 750°C) if organic materiakiscountered

Each soil strata for which undisturbed samples mtdeen collected shall have the
following testing performed:-

a. Atterberg limits

b. Grain-size analysis

c. Loss on Ignition performance at 750 degrees Ce(sitganic materials).

Retain all samples for review.

Perform seepage analysis on the facility as itcédfetormwater detention time.

Perform stability analysis on the (existing or prs@d) embankments.

For existing ponds discuss how the requiremeng&eation 3.2pertaining to the safety
bench will be addressed. This applies to pondshi#ae dwelling units contiguous to them.
Isolated ponds (e.g. golf course ponds) will nosbiject to this requirement.

If there are trees and/or stumps on the embankniets must be identified for removal,
including the root system, and backfilled with abite soils that are compacted to 95%
Standard Proctor.

Se@~oo0oTy

10)The report shall contain the recommendations agubsiire of an Ohio Registered

Professional Engineer.
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11)Three copies of the report shall be submitted éoGlty Engineer for review and comment.

One copy of the report on CD (PDF format) shalbdle provided.

5.7. Non-City Submittals/Permits

A copy of the applications for the following persidépprovals that shall be included in the
stormwater management report may include, but @rémited to:

1)
2)
3)

4)
5)

6)

7

Dam permits as issued by the Ohio Department afitdhResources (ODNR) for
detention pond embankments meeting ODNR dam @jteri

401 Water Quality Certification Permits issued by Ohio Environmental Protection
Agency,

404 Permits for impacts to regulated streams arithmas issued by the U.S. Army Corps
of Engineers, and

Jurisdictional Water Determination Report

Industrial NPDES Stormwater Permit application fodEnvironmental Protection
Agency,

Notice of Intent for coverage under the Ohio Enmm@ntal Protection Agency NPDES
Construction General Permit, and a copy of thenstater pollution prevention plan
prepared under this permit.

Pertinent Letter of Map Revision (LOMR) applicatsoand approvals.

The City may not approve stormwater management reports or plans prior to receipt of copies
of approval Federal (404) and State (401) permits if the permits are required.
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937.01 DEFINITIONS.
a) For the purpose of this chapter, the words and phrases shall be defined as
follows, unless the content clearly indicates or requires a different meaning.

1)

2)

3)

4)

3)
6)

7

8)

9

10)

11)

12)

Authorized Enforcement Agency. Employees or designees of
the director of the municipal agency designated to enforce this

ordinance.

_Best Management Practices (BMP’s) Schedules of activities,
prohibitions of practices, general good housekeeping practices,
pollution prevention and educational practices, maintenance
procedures, and other management practices to prevent or reduce
the discharge of pollutants directly or indirectly into storm water,
receiving waters, or storm water conveyance systems. BMP’s also
include treatment practices, operating procedures, and practices to
control site runoff, spillage or leaks, sludge or water disposal, or
drainage from raw materials storage.

City Engineer. The City of Marysville Engineer or his/her
designee.

Clean Water Act. The federal Water Pollution Control Act (33
U.S.C.& 1251 et seq.) and any subsequent amendments.

Clearing. Any activity that removes vegetative cover.

Construction Activity. Activities subject to NPDES Construction
Permits, that result in land disturbance of one acre or more.

Credit. A reduction in a customer's storm water service fee, other
than single family, given for certain qualifying activities which
reduce either the impact of increased storm water runoff or reduces
the City's costs of providing storm water management.

Detention Facility. A facility, by means of a single control point,
which provides temporary storage of storm water runoff in ponds,
parking lots, depressed areas, rooftops, buried underground vaults
or tanks, etc., for future release, and is used to delay and attenuate
flow.

Developer. A person, firm or corporation that presumes to
excavate or fill, build structures or otherwise improve a specific
parcel or tract of land.

Drainage Facilities Various drainage works that may include
conduits, manholes, energy dissipation structures, channels,
outlets, retention/detention basins and other structure components.

Erosion and Sediment Plan. A set of plans prepared by or under
the direction of a licensed professional engineer indicating the
specific measures and sequencing to be used to control sediment
and erosion on a development site during and after construction.

Equivalent Runoff/Residential Unit (ERU). A value based on
the parameters used in the Storm water Management Ultility rate
structure which represents a unit of storm water runoff. This value




13)

14)

15)

16)

17)

18)

19)

20)

21)

is used to facilitate comparison of the number of billing units of
various properties. Each ERU is equivalent to 2,700 square feet of
impervious area and that all residential single-family properties
shall be assigned one 1) ERU.

Grading. Excavation or placement of fill material to achieve plan
design.

Grass Waterway. A natural or constructed watercourse or outlet
that is shaped or graded, and planted with suitable vegetation for
the purpose of dispersing runoff without causing erosion.

Hazardous Materials. Any material, including any substance,
waste, or combination thereof, which because of its quantity,
concentration, or physical, chemical, or infectious characteristics
may cause, or significantly contribute to, a substantial present or
potential hazard to human health, safety, property, or the
environment when improperly treated, stored, transported,
disposed of, or otherwise managed.

Illegal Discharge. Any direct or indirect non-storm water
discharge to the storm drain system, except as exempted in Section
938.08 a.

Illicit Connections. An illicit connection is defined as either of the
following:

A) Any drain or conveyance, whether on the surface or subsurface
that allows an illegal discharge to enter the storm drain system
including but not limited to any conveyances that allow any non-
storm water discharge including sewage, process wastewater, and
wash water to enter the storm drain system and any connections to
the storm drain system from indoor drains and sinks, regardless of
whether said drain or connection had been previously allowed,
permitted, or approved by an authorized enforcement agency or,
B) Any drain or conveyance connected from a commercial or
industrial land use to the storm drain system that has not been
documented in plans, maps, or equivalent records and approved by
an authorized enforcement agency.

Impervious Surface. Surfaces on or in a lot or parcel of real
property which reduce the rate of infiltration of storm water into
the earth.

Industrial Activity. Activities subject to NPDES Industrial Storm
Water Permits as defined in 40 CFR, Section 122.26 b)(14).

Intensity of Development Factor. The runoff coefficient or

percentage of impervious coverage on or in a lot or parcel of real
property. The numerical value for each such land use is based upon
generally accepted engineering standards and review of and
application of said standards to local conditions.

Municipal Separate Storm Sewer System (MS4). The system of




22)

23)

24)

25)

26)

27)

28)

29)

30)

conveyances (including sidewalks, roads with drainage systems,
municipal streets, catch basins, curbs, gutters, ditches, man-made
channels, or storm drains) owned and operated by the City of
Marysville and designed or used for collecting or conveying storm
water, and that is not used for collecting or conveying sewage.

National Pollutant Discharge Elimination System (NPDES)

StormWater Discharge Permit  Permit issued by EPA (or by
a State under authority delegated pursuant to 33 USC § 1342b))
that authorizes the discharge of pollutants to waters of the United
States, whether the permit is applicable on an individual, group, or
general area-wide basis.

Non-Storm_Water Discharge. Any discharge to the storm drain
system that is not composed entirely of storm water.

Perimeter Control A barrier that prevents sediment from leaving
a site by filtering sediment-laden runoff or diverting it to a
sediment trap or basin.

Person. Any individual, association, organization, partnership,
firm, corporation or other entity recognized by law and acting as
either the owner or as the owner's agent.

Phasing. Clearing a parcel of land in distinct phases, with the
stabilization of each phase completed before the clearing of the
next.

Pollutant. Anything which causes or contributes to pollution.
Pollutants may include, but are not limited to: paints, varnishes,
and solvents; oil and other automotive fluids; non-hazardous liquid
and solid wastes and yard wastes; refuse, rubbish, garbage, litter,
or other discarded or abandoned objects, ordinances, and
accumulations, so that same may cause or contribute to pollution;
floatables, pesticides, herbicides, and fertilizers; hazardous
substances and wastes; sewage, fecal coliform and pathogens;
dissolved and particulate metals; animal wastes; wastes and
residues that result from constructing a building or structure; and
noxious or offensive matter of any kind.

Premises. Any building, lot, parcel of land, or portion of land
whether improved or unimproved including adjacent sidewalks and
parking strips.

Retention Facility. A detention facility that maintains a permanent
pool of water as well as having flood peak flow reduction
capability.

Routing An engineering technique described as computation of the
movement and attenuation of an inflow hydrograph as it passes
through the storm water system, resulting in a discharge
hydrograph at the downstream end of the element, such as a pipe,
channel or detention basin, and accounts mathematically for the



31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

effects of storage on flow through the element. "Level pool
routing" assumes that a retention/detention facility maintains an
"even" or "level"” surface water elevation.

Sedimentation. The processes that operate at or near the surface of
the ground to deposit soils, debris and other materials either on the
ground surfaces or in water channels or the action of deposition of
sediment that is determined to have been caused by erosion.

Sediment Control Measures that prevent eroded sediment from
leaving the site.

Site. A parcel of land or a contiguous combination thereof, where
grading work is performed as a single unified operation.

Siltation. The accumulation of fine earth or sand carried by
moving or running water and deposited as a sediment.

Stabilization. The use of practices that prevent exposed soil from
eroding.

Start of Construction. The first land-disturbing activity
associated with a development, including land preparation such as
clearing, grading, and filling; installation of streets and walkways;
excavation for basements, footings, piers, or foundations; erection
of temporary forms; and installation of accessory buildings such as
garages.

Storm Water. Storm water runoff, snowmelt runoff, and surface
runoff and drainage.

Storm Water System. All man-made drainage facilities, structures
and natural watercourses used for collecting and conducting storm
water, surface runoff, street wash water and drainage but which
excludes sanitary sewage and industrial waste, other than
unpoliuted cooling water to, through and from drainage areas to
the points of final outlet including, but not limited to, any and all
of the following: conduits and appurtenance features, canals,
creeks, channels, catch basins, ditches, streams, gulches, gullies,
flumes, culverts, siphons, retention or detention basins, dams,
floodwalls, levees and pumping stations.

Storm Water Utility. This Utility is responsible for providing
public storm water management to citizens and/or consumers. The
Utility is comprised of structures, equipment, personnel, and
processes required for the storm water system.

Subsurface Water Drainage. The process of directing excess
water away from the root zones of plants by natural or artificial
means, such as by using a system of pipes and drains placed below
ground surface level.

Surface Water Drainage. The diversion or orderly removal of
excess surface water by the development of surface water inlets to




subsurface drains, and the slope of the land utilizing systems of
natural or constructed channels to carry away the surplus water.

42)  Watercourse. A natural or artificial channel through which water
flows continuously or  intermittently in a definite direction.

43) Watershed. A region draining to a specific river, river stream or
body of water.

44)  Zoning Permit. A permit issued by the municipality for the
construction or alteration of buildings, ground improvements, and
grading, including the control of erosion, sediment, and runoff.

937.02 ORGANIZATION OF UTILITY.

The Storm Water Utility shall be administered by the Public Service Director or
his/her duly authorized agent. The Storm Water Utility will hereafter be referred to as the
“Utility”.

937.03 RESPONSIBILITY.

a) The Utility and the City Engineer shall work together to monitor the design,
operation, maintenance, inspection and construction of all storm water
systems in the City. The City Engineer shall be responsible for the design of
public storm water systems in the City. The Utility shall inspect, operate and
maintain the storm system as prescribed in Sections 937.05, 937.11, 937.15
and 937.16. For purposes of this Code, public storm water drainage facilities
begin at the grating or opening where water enters from a curb and gutter or
swale, and ends at the outlet structure where water flows into a channel or
natural watercourse.

b) The Utility shall be responsible for controlling siltation and sedimentation that
will adversely affect storm sewers, drainage ditches, watercourses and other
drainage facilities or that will pollute public waters and watercourses.

938.04 SEVERABILITY.

The provisions of this ordinance are hereby declared to be severable. If any provision,
clause, sentence, or paragraph of this ordinance or the application thereof to any person,
establishment, or circumstances shall be held invalid, such invalidity shall not affect the
other provisions or application of this ordinance.

937.05 OPERATION AND MAINTENANCE OF STORM WATER SYSTEMS.
a) The responsibility for operation and maintenance of all storm water systems
within the City is as follows:

1) The Utility shall be responsible for operation and maintenance of
public drainage facilities on public land and in street rights-of-way.

2) The developer/owner shall be responsible for operation and
maintenance associated with storm water drainage facilities on private
property.

3) Where public facilities are in easements, the owner of the property is



responsible for aesthetic maintenance such as lawn mowing, litter
pickup, etc. The owner shall also ensure that no structures, plantings,
dirt or debris interfere with the drainage facility's proper operation and
maintenance in accordance with Section 521.05.

937.06 LAND AND FACILITIES AFFECTED FROM OUTSIDE THE CITY.
Where storm water drains from lands outside the City, facilities within the City shall
be designed in accordance with this Code as if the entire drainage area was within the

City.

937.07 RULES AND REGULATIONS.

a) GENERAL

1)

2)

The Public Service Director, in concert with the City Engineer, shall be
responsible for enforcement of the Storm Water Management Code and
shall not allow any development of land area unless such development
meets the design requirements herein. The Public Service Director shall
serve as the principal executive officer for storm water management for
the purposes of fulfilling the requirements of the Environmental Protection
Agency’s NPDES Phase 1] storm water program.

The Planning Commission shall not approve the final plat of any
development or subdivision over which it has jurisdiction without
certification from the Public Service Director and the City Engineer, that
such development or subdivision has been designed to be in full
compliance with the design requirements herein, and all applicable storm
water pollution control standards required by the Ohio EPA under the
NPDES Phase II Storm water Program and as specified by the Ohio EPA
in the Post Construction requirements of the State General Construction
Permit.

b) DESIGN STANDARDS

1)

2)

3)

The City Engineer shall determine technical acceptability of land
development storm water management methods. The City Engineer shall
also determine the acceptability of the hydrologic design. Best
Management Practices listed within the State General Construction Permit
(OEPA Permit OHC 000003) or its subsequent OEPA-issued revision
shall be followed in the storm water management methods.

The United States Department of Agriculture Soil Conservation Service
soil classification mapping of the City shall be used to determine soil
classification for the purpose of all storm water management design unless
more detailed data is prepared by competent authority and reviewed by the
City Engineer, and accepted by the Public Service Director.

Predevelopment site runoff will be calculated using the curve number
method with a curve number reflecting existing land use. Undeveloped
land shall be treated as “agricultural with conservation treatment.”



¢) STORM WATER RUNOFF POLICY

1) The Storm Water Runoff Policy requires that land uses and developments
which increase runoff rate or volume shall control the discharge rate of
runoff prior to its release to off-site land. The purposes of this policy are

2)

to:
A)

B)

C)

D)

Permit development without increasing the flooding potential
of other lands.

Reduce damage to receiving streams and impairment of their
quality or capacity which may be caused by increases in the
quantity and rate of storm water discharge.

Establish a basis for design of storm water drainage systems on
lands below undeveloped areas which will preserve the rights
and options of both dominant and servient property owners and
assure long-term adequacy of storm drainage systems.

Conform to standards and obligations contained in regulations
promulgated by the Ohio EPA.

Experience has shown that most of the more serious flooding situations
are “created”. Development can lead to ever increasing flooding problems
unless well-conceived, cooperative storm water drainage and flood control
programs are undertaken throughout the entire watershed. For this reason,
the general policy of the City of Marysville is:

A)

B)

C)

D)

E)

Land uses and developments which increase runoff rate or
volume shall control the discharge rate of runoff prior to its
release to off-site land.

It is the responsibility of the property owner to not change or
alter any drainage course, ditch, flood routing path or drainage
system on his/her property that will damage or cause flooding
to adjacent, upstream or downstream property owners.

All storm water drainage systems, including conveyances,
within a development shall be designed to have capacity and
depth, including sufficient invert elevations to permit future
connections, to serve that total tributary area at the design
storm frequency, and based on the rate of predevelopment
runoff except as noted in Subsection d) below. The system for
the upstream tributary area must be extended through the
development.

All proposed development with a combined surface and
subsurface runoff rate greater than that which the downstream
system has capacity for, or will be designed for, will be
required to confrol the rate of storm water discharge, so as to
not exceed the available capacity of the downstream system. It
may be necessary for the developer to make downstream
improvements to satisfy the conditions of this section.

All information necessary to determine how storm water runoff
should be controlled within the development prior to its release



to downstream properties shall be submitted to the City. The
tributary area and the upstream watersheds should be
determined using natural land divides unless man-made
alterations are approved by the City Engineer as the basis for
watershed delineations.

3) The Storm water Runoff Policy applies to all land developments not

specifically exempted as provided under the appropriate section of this
Policy.

4) Other sections of this Policy specify the performance requirements of on-

site drainage systems and runoff control standards.

d) DRAINAGE EASEMENTS

1) An adequate utility easement conveyed to the City that provides access for

2)

3)

4

5)

Municipal personnel shall be required as determined by the City Engineer,
along any tile, pipe, detention basin, drainage way, flood routing path,
ditch, watercourse, natural stream, man-made stream, storm sewer or any
other watercourse deemed necessary by the City Engineer which is not
already within the street right-of-way. The easement shall be of sufficient
width to allow cleaning, widening, deepening, replacing or other general
maintenance of such drainage course or piped system.

When it is necessary to convey storm water outside the property lines of a
proposed improved area in order to discharge into an adequate outlet, the
Developer:

A) shall be responsible to obtain easements and/or maintenance
agreements, in a form and substance satisfactory to the Public
Service Director and the City Engineer, from abutting property
owners,

B) shall remain responsible for maintenance agreements of such
drainage course unless the easements and/or maintenance
agreements require the abutting property owners to repair and
maintain the drainage course satisfactorily.

All drainage easements, preservation areas, reserves and other similar
areas shall be shown on the “final engineering and construction plan(s)”.
Drainage easements for all on-site drainage system improvements shall be
recorded for public use by final plat by the applicant. For off-site drainage
systems improvements, easements should be recorded for public use by
either final plat or separate instrument. The maintenance of such drainage
easements shall be undertaken in the manner set forth in Section 937.05.

Each purchaser of a lot for a single-family residence must be provided
with a graphic depiction of all drainage easements, floodway routing,
flood hazard areas, and other water-courses contained or designed into that
lot.

The Public Service Director, or his/her designee, is hereby authorized to
inspect such drainage easement areas. If the Public Service Director, or
his/her designee determines that maintenance is needed, he/she shall notify



the property owner whose property requires maintenance and/or any other
parties who, in the sole determination of the Public Service Director,
directly benefit from such easement. The manner in which notice of the
required maintenance, and the carrying out thereof, shall be as follows:

A)

B)

C)

D)

The Public Service Director, or his/her designee shall cause
written notice to be served on the property owner and/or any
other parties benefiting from the easement notifying such
parties that maintenance of the drainage course is necessary
and that a contract with a contractor acceptable to the Public
Service Director for such repair and maintenance must be
delivered to the Public Service Director, or his/her designee
within fourteen {14) days of the notice. The notice will be
served upon the property owner and/or benefited parties at the
tax billing address for such premises reflected upon the records
of the Union County Auditor. Service shall be accomplished by
any means permitted for service of summons under the Ohio
Rules of Civil Procedure. Each property affected by such
notice shall also be posted with such notice by the Public
Service Director or his/her designee.

In those instances where the address of the owner 1s unknown,
it shall be sufficient to publish a notice once a week in a
newspaper of general circulation in Union County, Ohio setting
forth the substance of the notice and time frame for
compliance. The time frame for compliance shall be no less
than fourteen (14) days after the publication.

If the property owner and/or benefiting parties fail to comply
with the notice, the City shall cause such repairs, replacement,
maintenance and abatement procedures to be implemented as
determined appropriate by the Public Service Director. The
cost of such repair, replacement, abatement and other
procedures deemed appropriate by the Public Service Director
shall be immediately due and payable to the City in the
amounts and in the proportions determined by the Public
Service Director. Additionally, the Public Service Director may
assess an administrative fee as the Director deems appropriate
against all benefiting property owners or benefiting parties in
an amount not to exceed 10% of cost of such repair,
replacement, abatement and other procedures, as determined by
the City Engineer. Such cost shall be reimbursed to the City by
all benefiting property owners or benefiting parties in an
amount equally (or proportionally by area drained) apportioned
amongst each respective property owner, for each instance
where a notice is served under this section. The cost and
administrative fee shall be due and payable within thirty (30)
days after the same are assessed.

Any fees or costs which remain unpaid for a period in excess of
fifteen (15) days after the bill date shall be considered
delinquent and subject to a five percent (5%) penalty for late



)

payment. Delinquent accounts are subject to charges and
penalties as set forth under 937.20 and 937.21

E) Any owner or benefiting party aggrieved by an action(s) of the
Public Service Director under this section may take an appeal
to the Utility Claims Board of Appeals within thirty (30) days
of the date service of notice of such action upon the property
owner and/or benefiting party.

EXEMPTIONS

Exemptions are appropriate for certain land use activities which clearly do
not generate significant increases in storm water runoff. Where
exemptions are granted under this Section, they shall apply to the
requirements for runoff control only and do not imply a relaxation of
requirements for adequate and proper on-site drainage or the ability of the
system to accept runoff from tributary land. The following land uses and
developments are exempted from storm water runoff controls:

A) Land preparation for agricultural crops, orchards,
woodlots, sod farms, and nursery operations.

B) Land grading or leveling for erosion control under
direction of the local soils conservation district, or
other government agencies that are charged with
responsibility for environmental protection.

C) Land developments with a combined area of less than one acre.

D) Single family residential developments that are a
portion of a subdivision originally consisting of one
or more acres and where the area of the remaining
undeveloped or not permanently stabilized lots is less
than one acre.

E) Multi-family residential or commercial developments
which total less than one acre.

F) Redevelopment of existing buildings, their related
parking lots, and structures where less than one acres
is to be altered by grading, draining, removing
existing ground cover, or paving; and of which one
acre or less will be impervious areas, such as roofs,
walks, and parking areas, when redevelopment is
completed.

G) Situations where existing and adequate off-site storm
water runoff control facilities provide the required
control. However, this shall not be construed to imply
the first development requesting use shall have full
use of available capacity. Rather, such exemption
shall be calculated based on a proportional use of
available storage capacity to ensure that later
developments have a similar opportunity to utilize a
portion of the storage capacity.



f) STORM WATER RUNOFF CONTROL CRITERIA

1) Quantitative Control. Storm water quantity control shall be implemented

pursuant to the criteria specified as follows:

A)

Storm water runoff control shall address both peak rate and
total volume of runoff. The peak rate of runoff from an area
after development shall not exceed the peak rate of runoff from
the same area before development for all storms from one year
up to a 100-year frequency, 24-hour storm. In addition, if it is
found that a proposed development will increase the volume of
runoff from an area, the peak rate of runoff from certain more
frequent storms must be controlled further. There are two
reasons why increases in volume of runoff require a control
standard more restrictive than controlling to the
predevelopment condition. They are:
1) Increases in volume mean runoff will be flowing for
a longer period of time. When routed through a
watershed, these longer flows may join at some
point or points downstream thereby creating new
peak flows and the problems associated with peak
flow (flooding). This is known as the "Routing
Problem."”
2) Longer flow periods of large runoff quantities place
a highly erosive stress on natural channels. This
stress can be minimized by reducing the rate of
discharge. The permissible peak rate shall be
determined as follows:

1. Determine the total volume of runoff from a
{-year frequency, 24-hour storm occurring
over the area before and after development.

il. Determine the percentage of increase in
volume due to development and using this
percentage, pick the critical storm from the
following table (Table A):

Table A. Critical Storm for Discharge Calculations

If the percentage of increase in VOLUME of The Critical Storm for
Runoff is Discharge limitations will be
Equal to or greater than And less than

-- 10% 1 year

10% 20% 2 year

20% 50% 5 year

50% 100% 10 year

100% 250% 25 year

250% 500% 50 year

500% -- 100 year




B) The peak rate of runoff from the critical storm occurring over
the development shall not exceed the peak rate of runoff from a
l-year frequency storm occurring over the same area under
predevelopment conditions. Storms of less frequent occurrence
(longer return period) than the critical storm, shall have peak
rate runoff not greater than for the same storm under
predevelopment conditions. As an example, if the total volume
is to be increased by 35%, the critical storm is a 5-year storm.
The peak rate of runoff for all storms up to this intensity shall
be controlled so as not to exceed the peak rate of runoff from
an l-year frequency storm under predevelopment conditions in
the area. The runoff from a more intense storm up to a 100-
year storm needs only to be controlled so as not to exceed the
predevelopment peak rate from the same frequency of storm.

C) Storage volume, generally, does not have to be provided for
off-site upstream drainage areas. However, flow from such
areas must be routed through the drainage systems in the
development under consideration, at its existing rate of flow,
whether surface, subsurface, or both.

2) Qualitative Control. Storm water quality control shall be implemented into
sites within developing areas in accordance with the general and specific
requirements outlined in the Ohio EPA-issued General Permit for Storm
water Discharges associated with Construction Activity (OEPA Permit
No. OHC000003, Part I11G.2.¢), or any subsequent OEPA-issued revision.

g) STORM WATER SYSTEM DESIGN

Storm water drainage and management facilities including underground pipes,
inlets, culverts, catch basins, and retention or detention basins shall meet the
design requirements specified in the Construction and Material Specifications and

City Storm Water Policies.
h) ROUTINE AND REMEDIAL MAINTENANCE

The City will provide for inspection and routine maintenance of storm drainage
facilities that have been accepted for maintenance by the City. A maintenance
agreement policy for all privately held storm water management facilities must be
submitted to the City Engineer, and recorded as a restrictive covenant on the
property deed for that facility prior to review and approval of the site
development plans by the City. Municipal maintenance may include storm water
conveyance-related structure cleaning and repair. For other storm drainage
facilities not accepted for maintenance by the City, the City may provide for
remedial maintenance of facilities based upon the severity of storm water
problems and potential hazard to public health and safety, through the abatement
procedures described in Section I, below. For the purposes of this Policy,
maintenance associated with privately owned retention/detention basins including,




but not limited to, mowing, rivulet repair, basin bottom fill, seeding, fertilizing
and/or algae removal, are neither considered “potentially hazardous™ to the public
nor are they constdered “severe” storm water problems, and maintenance will not
be provided by the City except in case of public emergency as determined by the

City Engineer.
i) DRAINAGE CORRECTIONS.
) Notice to Correct Drainage.

2)

3)

A) When the Public Service Director finds that a tract of land is
inadequately drained or that there is an obstruction to a culvert,
covered drain, or other natural or man-made watercourse that
interferes with water naturally flowing therein or that such
culvert, drain or watercourse is of insufficient capacity to
reasonably accommodate the flow of water; or that a condition
which alters, impairs, reduces, restricts or otherwise damages
any part of the storm water system or which may do so in the
event of a severe rainstorm constitutes a public hazard or
nuisance, the Public Service Director or his/her duly authorized
representative shall notify the owner or person having
possession, charge or management of such land to remove the
obstruction or provide the necessary drainage. Such notice
shall be served on such persons by personal delivery, by mail at
the last known place of residence or by posting on the
premises.

B) The owner must comply with the orders of the Public Service
Director within the time specified, not to exceed ten (10) days.
Failure to comply with such order shall constitute an unlawful
act. Each and every day thereafter during which the owner fails
to carry out the order of the Public Service Director or his/her
duly authorized representative, shall constitute a separate
offense as specified in Section 937.99.

Emergencies and Abatement.
In case of an emergency, the Director of Administration may direct that

action be taken immediately to correct the condition or abate the activity
to protect the public health, safety and welfare. The Utility may perform
the required work and charge the owner the abatemnent costs.

Notice.

A) In any case, where a condition described in Section 937.07.1
exists for more than ten (10) days, the Public Service Director
shall serve written notice on the property owner directing the
owner within a specified period of time, to fill or drain such
land, remove any obstruction; and, if necessary, enlarge the
culverts, drains or watercourse to meet the requirements of this
Code.

B) After service of notice or after publication in a paper of general
circulation in the City for two 2) consecutive weeks, the owner,



or his agent or attorney, shall comply with the directions of the
Public Service Director’s notice within the time therein
specified. In the event an owner fails or refuses to comply with
the Public Service Director’s notice, the City may perform the
required work and charge the owner the abatement costs. If the
owner is more than thirty (30) days delinquent in payment after
notice, provisions in 937.99 shall apply.

C) Owners of real property in the City consent to the entry of City
employees or their agents, upon any real property in the City,
for all reasonable times during normal business hours for the
purpose of inspection, repair or maintenance required by this
policy.

D) Non-action by the City to observe or recognize hazardous or
unsightly conditions or to recommend denial of a permit or
zoning change shall not relieve the owner or person having
possession, charge or management of such land from the
responsibility for the condition or damage resulting therefrom,
and shall not result in the City, its officers or agents being
responsible for any condition or damage resulting therefrom.

E) Nothing in this policy shall be construed as authorizing any
person to maintain a private or public nuisance on his property,
and compliance with the provisions of this policy shall not be a
defense in any action to abate such nuisance.

4) Abatement Costs. The Director of Administration shall account for all
costs associated with an emergency or abatement including, but not
limited to, administration, notification, inspection, serving of papers or
documents, legal counsel, force account labor, enforcement, operational
services and outside contracted services. These costs shall be added to the
owner's storm water drainage service charge.

5) Penalty. This section shall not be construed to relieve the owner of any
penalties prescribed by Section 937.99.

937.08 COOPERATION WITH FEDERAL, STATE AND OTHER AGENCIES
AND POLITICAL SUBDIVISIONS.

The City, upon the recommendation of the Mayor and approval by Council, may
enter into agreements with other political subdivisions including the Cities, County, State
of Ohio, federal government and other agencies having power to regulate storm water as
provided by law where required. The City shall have the right to enter into agreements to
make drainage improvements, where required, and as provided by law.



937.09 NATIONAL FLOOD INSURANCE PROGRAM.
The Utility shall assist the City Engineer in the administration of the National Flood
Insurance Program, pursuant to Chapter 1313 - Flood Damage Prevention Code.

937.10 PERMITS PROCESS.

a) It shall be unlawful for any person or organization to construct, enlarge, alter,
repair, relocate, or demolish a storm sewer, natural watercourse or other
drainage facilities without first obtaining a proper permit from the City
Engineer and paying the prescribed fee.

b) Permits are required for the following improvement categories:
1) Connection into the public storm water system.
2) Improvements which are or will become public facilities.
3) Improvements within dedicated but unimproved street rights-of-way.
4) Improvements which require retention or detention facilities.

¢) An application shall be made by the owner of the property involved or his
authorized agent employed in connection with the proposed work.

d) A permit shall expire by limitation when no work is started within one
hundred eighty (180) days from the date of issuance. However, one 1)
renewal, which shall be valid for one hundred eighty (180) days commencing
upon expiration of the original permit, shall be granted upon written
application made prior to the expiration of the original permat.

937.11 PLAN REVIEW PROCESS.

a) Plans for improvements made within the City that require storm water
drainage facilities and/or changes or alterations to existing storm water
drainage facilities must be submitted to the City Engineer for review and
approval. Plans and applications may be submitted directly to the Utility or
through the Development permit process. All drainage improvements must be
in compliance with Chapter 1313 - Flood Damage Prevention Code. The City
Engineer shall have thirty (30) days after the date of receipt of application to
review each plan submitted. Plans that are not approved must be resubmitted
after revisions are made. No permit shall be issued until a plan is approved, or
the need for a permit is waived, by the City Engineer.

b) All applications for permits shall be accompanied by five 5) sets of plans and
two 2) sets of specifications. In addition to the plans and specifications, the
applicant shall provide all statements, calculations, drawings and other
supporting data regarding the manner in which storm water runoff from the
project site on the proposed development area will be controlled.

¢) Every improvement shall be provided with a storm water system capable of
handling storm waters flowing onto the improvement site from other areas as
well as storm water from the site itself. The drainage system shall be designed
to discharge into an adequate drainage outlet facility without producing any
adverse effect on adjacent or downstream properties.



d) A storm drainage facility shall be constructed when the storm water flow from
the tributary area, as determined by the City Engineer, is a hazard to adjoining

property.

¢) The storm water drainage system shall not be combined with any part of the
sanitary sewer system, nor shall sanitary water be discharged thereto.

937.12 PERMIT REVIEW.

It shall be the responsibility of the City Engineer and the Public Service Director to
examine the application as described in the plan review process. If the examination
reveals no objections to the proposed plan and it appears that the proposed work will be
in compliance with codes, laws and ordinances applicable thereto and the proposed
construction or work will be in conformance with this Code, the application shall be
approved and a permit issued, as soon as practicable. If the examination reveals
otherwise, the application shall be rejected and the findings shall be communicated in
writing to the applicant.

937.13 PERMIT FEES.
The owner/developer shall pay a permit fee and an inspection fee as for all storm water
facilities to be constructed. These fees shall be as defined in Section 1100 in this code.

937.14 PERMIT REVOKED.
a) The Public Service Director or the City Engineer may revoke the permit or
stop work for any of the following reasons:

)
2)
3)

4)

)

When there is a violation of any provision of this Code, any ordinance
of the City or statute of the State relating to the project.

When the continuance of any work becomes dangerous to life or
property.

When there is a violation of any condition on which the issuance of the
permit was based.

When any false statement or misrepresentation has been made upon
the application, plans or specifications on which the issuance of the
permit or approval was based.

When work is discontinued for a period of one 1) year or when, in the
opinion of the Public Service Director or City Engineer, the
completion of the work has been unduly delayed.

b) No revoked permit may be reissued until the plans and uncompleted work are
made to comply with all the requirements of all laws, codes, regulations and
ordinances then in effect.

937.15 INSPECTION AND SURVEILLANCE.
a) After an application is approved and a permit is issued, construction can begin.
It shall be the responsibility of the Public Service Director, or his/her
designee, to inspect (or designate others to inspect) the premises for which
permits have been issued.

b) When the Public Service Director or his/her designee finds the drainage
facility, or the construction thereof, is contrary to the approved plans, or
presents an unsafe or dangerous condition in connection with the provisions of



this Code or of any law or ordinance relating to the same subject matter, the
Public Service Director or his/her designee, shall give written notice to the
owner of the premises or the contractor responsible for the work. The notice
shall state where and in what respect the work does not conform to the
approved plans, or state the defective condition and law violated, and shall
specify a reasonable period of time in which to conform to the plans or the
Code.

c) Notice, as required by this provision, is to be served on the owner and
permitee, agent, contractor or other person responsible for the work or
violation related to this Code, by personal delivery or by certified mail
addressed to his last known place of residence or place of business. If the
owner and permitee, agent or contractor fails to comply with said notice
within the time period specified, such failure shall result in a revocation of the
permit.

d) In every instance, a revocation notice of the permit shall be in writing and shall
be served upon the owner and permitee, his agent or the person having charge
of the work. A revocation notice shall also be posted alongside the permit.
After the notice is received or posted, it shall be unlawful for any person to
proceed with any operation for which such permit was issued. No part of the
fees for such permit shall be returned.

937.16 RIGHT OF ENTRY FOR SURVEY AND EXAMINATION.
a) The employees of the Utility, or its agents including contractors and their
employees, consultants and their employees, may enter upon lands within the
City to make surveys and examinations to accomplish the necessary
preliminary findings to establish a Master Plan and for detailed analysis to
prepare final plans and specifications for the proposed improvements.

b) Where improvements are made that require periodic maintenance or inspection
upon the lands by the Utility, the owner of such lands must grant the City a
perpetual easement and right of entry around and access to any storm water
channe] or facility, including storm sewers.

¢) Where improvements are required upon lands, the owner of such lands must
grant the City a temporary right of entry for construction and specification
purposes where required. This consent shall provide the City with the right of
access only during the period of construction.

937.17 STORM WATER ENTERPRISE FUND.

All revenues generated by or on behalf of the Utility including storm water drainage
service charges, permit and inspection fees, direct charges and interest earnings shall be
deposited in the Storm water Fund, hereby created, and used exclusively for carrying out
the purpose of Chapter 937.

937.18 ESTABLISHMENT OF STORM DRAINAGE SERVICE CHARGES.
a) Application. A storm water drainage service charge is imposed on each and
every lot or parcel of land within the City and on the owner thereof, excepting
only public streets, boulevards, alleys, viaducts, sidewalks, curbing, street



crossings, grade separations and other public ways, highway structures and

appurtenances belonging to the City.

1} Road and freeway rights-of-way shall be exempted from the storm water
drainage service charge because they function as part of the storm water
collection and conveyance system. Railroads and other rights-of-way will
be charged as described herein.

2) Properties that have existing storm water detention facilities, or those
planning such facilities, may have their storm water drainage service
charges reduced as determined by the Public Service Director. The
detention facilities must be in accordance with the hydrologic, hydraulic
and structural design requirements of the rules and regulations developed
by the Utility under Section 937.07. Facilities of a temporary nature will
not be allowed a decrease in their charges.

b) Monthly Charge per Equivalent Runoff/Residential unit (ERU). Bills for storm
water service shall be rendered monthly. The monthly charge per ERU shall

be as established below. One ERU is equivalent to 2,700 square feet. The
monthly charge per ERU shall be reviewed annually beginning in 2005 and
adjusted to meet the Utility's budget for the next five year's operations and
capital improvements. Any increase to the ERU charge noted below shall be
approved by Council.

¢) Schedule of Fees. Each single-family property shall be billed as One 1) ERU.
All non single-family property owners' bill shall be based on impervious area.
Effective January 1, 2009, One 1) ERU Value shall be billed at $2.75 per
month.

d) Continuance of Fee Structure. The maximum ERU permitted under this
section shall never exceed the equivalent of 2,700 square feet and the billing
per month shall never be less than two dollars and seventy-five cents ($2.75)
per month for one 1) ERU value.

937.19 COLLECTION OF STORM WATER DRAINAGE SERVICE CHARGE.
The storm water drainage service charge shall be paid by the owner of each lot or
parcel which is subject to this charge when billed.

937.20 DELINQUENT CHARGES.

Each bill for Storm water service remaining unpaid fifteen days after the bill date
shall become delinquent and subject to a five percent (5%) penalty for late payment.
Should the past due date of a bill coincide with a Saturday, Sunday or a legal holiday, it
will automatically be extended to the first full business day following.

937.21 COUNTY CERTIFICATION.

All bills for Storm water delinquent as of August 15 of each year shall have a
final written notice issued with full payment due by August 31. Delinquent accounts after
such final notice shall be forwarded to the County Auditor who shall place such amount
on the tax duplicate of the owner's property and collect such charges and penalties in the
same manner as other taxes are collected.



937.22 STORM WATER CREDIT.

a) Credits will be given to non-single family properties for reducing peak flow of
runoff from a property using storm water detention or retention or by
providing maintenance on the part of the public, open channel storm water
systems passing through the property.

b} In order to receive credits, property owners must complete an application
packet. In order to receive certain levels of credit, a registered professional
engineer must perform engineering calculations. The City will institute the
credit, if applicable, after reviewing the application packet. Details of the
credit program and all applications shall be contained in the storm water credit
manual. The Credit Manual and application forms are available at the
Engineering Department, and on the City of Marysville website.

¢) A minimum peak flow credit of twenty-five percent (25%) can be obtained by
having a storm water detention facility that meets City standards and functions
as designed. A peak flow credit of up to fifty percent (50%) can be obtained
by providing an engineering analysis.

937.23 APPEALS.

The Utility Claims Board of Appeals, as set forth in Chapter 935 of the Codified
Ordinances, shall hear appeals. A property owner may appeal a decision made by an
agent of the City of Marysville, pursuant to this chapter, by sending a notice of appeal to
the Utility Claims Board of Appeals, 125 E. 6th Street, Marysville, Ohio 43040, within
ten (10) days of receiving the decision.

937.99 PENALTY.

Any person being the owner, agent, or having control of the premises, architect,
engineer, contractor, builder, subcontractor, foreman, mechanic, employee, or any other
person who pleads guilty or is convicted of a violation of the provisions of this Code, or
of any certificate, order, or permit issued thereunder, shall be deemed guilty of a
misdemeanor and, upon conviction thereof, shall be fined not more than five hundred
dollars ($500.00). Each and every day on which such person continues to violate the
provisions of this Code, after having once been notified of such violation, shall be
deemed to be a separate offense.

The imposition of any fine or penalty pursuant to this policy shall not preclude the
City Attorney from instituting any appropriate legal proceeding and pursuing any and all
available legal remedies in a Court of proper jurisdiction to correct or abate a violation,
require compliance with this policy or other applicable chapters, ordinances, regulations
or rules of the City or State of Ohio as determined to be appropriate by the City Attorney.
Fines or penalties delinquent for more than thirty (30) days after the final notice shall be
forwarded to the County Auditor who shall place such amount on the tax duplicate and
collect such charges and penalties in the same manner as other taxes are collected.



938.01
938.02
938.03
938.04

938.01

Chapter 938
Erosion and Sediment Control

Purpose 938.05 Design Requirements
Definitions 938.06 Inspection
Permits 938.07 Performance
Plan Requirements 938.99 Penalty
PURPOSE

This ordinance will promote the public welfare by guiding, regulating, and
controlling the design, construction, use, and maintenance of any development or other
activity that disturbs or breaks the topsoil or results in the movement of earth on land in
the City of Marysville.

938.02 DEFINITIONS
For definitions see 937.01

938.03 PERMITS

a)

b)

d)

€)

No person shall be granted a Zoning permit for land-disturbing activity that
would require the uncovering of 10,000 or more square feet without an
Erosion and Sediment Control Plan approved by the City of Marysville.

No Zoning permit is required for the following activities:
1) Any emergency activity that is immediately necessary for the
protection of life, property, or natural resources.
2) Existing nursery and agricultural operations conducted as a permitted
main or accessory use.

Each application shall bear the name(s) and address(es) of the owner or
developer of the site, and of any consulting firm retained by the applicant
together with the name of the applicant’s principal contact at such firm and
shall be accompanied by a filing fee.

Each application shall include a statement that any land clearing, construction,
or development involving the movement of earth shall be in accordance with
the Erosion and Sediment Control Plan. A supervisor for the contractor,
knowledgeable in the Erosion and Sediment Control Plan, shall be on site on
all days when construction or grading activity takes place.

Permit reviews shall be conducted as set forth in 937.12 of this code.

938.04 PLAN REQUIREMENTS

a)

The Erosion and Sediment Control Plan shall include the following:

1) A natural resources map identifying soils, forest cover, and resources
protected under other chapters of this code. Scale of the map shall be
no smaller than 1”’=100", unless otherwise directed by the City
Engineer.



2) A sequence of construction of the development site, including
stripping and clearing; rough grading; construction of utilities,
infrastructure, and buildings; and final grading and landscaping.
Sequencing shall identify the expected date on which clearing will
begin, the estimated duration of exposure of cleared areas, areas of
clearing, installation of temporary erosion and sediment control
measures, and establishment of permanent vegetation.

3) All erosion and sediment control measures necessary to meet the
objectives of this local regulation throughout all phases of construction
and after completion of development of the site. Depending upon the
complexity of the project, the drafting of intermediate plans may be
required at the close of each season.

4) Seeding mixtures and rates, types of sod, method of seedbed
preparation, expected seeding dates, type and rate of lime and fertilizer
application, and kind and quantity of mulching for both temporary and
permanent vegetative control measures.

5) Provisions for maintenance of control facilities, including easements
and estimates of the cost of maintenance.

b) Modifications to the plan shall be processed and approved or disapproved by

the City Engineer in written authorization to the permittee, and shall include:
1) Major amendments of the erosion and sediment control plan submitted
to the City Engineer
2) Field modifications of a minor nature

938.05 DESIGN REQUIREMENTS

a)

b)

c)

d)

Grading, erosion control practices, sediment control practices, and waterway
crossings shall meet the design criteria set forth in the Construction and
Material Specifications. The design shall be adequate to prevent
transportation of sediment from the site to the satisfaction of City Engineer.
Cut and fill slopes shall be no greater than 3:1, except as approved by City
Engineer to meet other community or environmental objectives.

Clearing, except that necessary to establish sediment control devices, shall not
begin until all sediment control devices have been installed and have been
stabilized.

Phasing shall be required on all sites disturbing greater than 30 acres, with the
size of each phase to be established at plan review and as approved by City
Engineer.

Erosion control requirements shall include the following:

1) Soil stabilization shall be completed within five days of clearing or
inactivity in construction.

2) If seeding or another vegetative erosion control method is used, it shall
become established within rwo weeks or the City Engineer may require
the site to be reseeded or a non-vegetative option employed.

3) Special techniques that meet the design criteria outlined in the
Construction and Material Specifications on steep slopes or in
drainage ways shall be used to ensure stabilization.

4) Soil stockpiles must be stabilized or covered within 7 days if they will
be dormant for more than 21 days but less than one year, and not



within surface waters of the State,

5) The entire site must be stabilized, using a heavy mulch layer or
another method that does not require germination to control erosion, at
the close of the construction season.

6) Techniques shall be employed to prevent the blowing of dust or
sediment from the site.

7) Techniques that divert upland runoff past disturbed slopes shall be
employed.

¢) Sediment controls requirements shall include

1) Settling basins, sediment traps, or tanks and perimeter controls.

2) Settling basins that are designed in a manner that allows adaptation to
provide long term stormwater management, if required by the City
Engineer.

3) Protection for adjacent properties by the use of a vegetated buffer strip
in combination with perimeter controls

f) Waterway and watercourse protection requirements shall include:

1) Ifa stream will be crossed regularly during construction, the
temporary stream crossing shall be approved by the City Engineer and
installation must comply with the Construction and Material
Specifications.

2) Stabilization of the watercourse channel before, during, and after any
in-channel work until final acceptance by the City Engineer.

3) All on-site stormwater conveyance channels designed according to the
criteria outlined in Construction and Material Specifications.

4) Stabilization adequate to prevent erosion located at the outlets of all
pipes and paved channels

g) Construction site access requirements shall include:
1) A temporary access road provided at all sites
2) other measures required by City Engineer in order to ensure that
sediment is not tracked onto public streets by construction vehicles or
washed into storm drains

938.06 INSPECTION
a) City Engineer shall make inspections as hereinafter required and either shall

approve that portion of the work completed or shall notify the permittee
wherein the work fails to comply with the Erosion and Sediment Control Plan
as approved. Plans for grading, stripping, excavating, and filling work
bearing the approval of the City Engineer shall be maintained at the site
during the progress of the work. To obtain inspections, the permittee shall
notify City Engineer at least three business days before the following:

1) Start of construction, including installation of sediment and erosion

control measures.

2) Completion of site clearing

3) Completion of rough grading

4) Completion of final grading

5) Close of the construction season

6) Completion of final landscaping




b)

c)

The permittee or his/her designee shall make regular inspections of all control
measures in accordance with the inspection schedule outlined on the approved
Erosion and Sediment Control Plan(s). The purpose of such inspections will
be to determine the overall effectiveness of the control plan and the need for
additional control measures. All inspections shall be documented in written
form, and made available upon request of the City Engineer.

City Engineer shall enter the property of the applicant as deemed necessary to
make regular inspections to ensure the validity of the reports filed under
Section B.

938.07 PERFORMANCE

a)

b)

Stop-Work Order; Revocation of Permit

In the event that any person holding a Zoning Permit pursuant to this
ordinance violates the terms of the permit or implements site development in
such a manner as to materially adversely affect the health, welfare, or safety
of persons residing or working in the neighborhood or development site so as
to be materially detrimental to the public welfare or injurious to property or
improvements in the neighborhood, City Engineer may suspend or revoke the
Zoning Permit.

Violation

No person shall construct, enlarge, alter, repair, or maintain any grading,
excavation, or fill, or cause the same to be done, contrary to or in violation of
any terms of this ordinance.

938.99 PENALTY

Any person being the owner, agent, or having control of the premises,

architect, engineer, contractor, builder, subcontractor, foreman, mechanic,
employee, or any other person who pleads guilty or is convicted of a violation of
the provisions of this Code, or of any certificate, order, or permit issued
thereunder, shall be deemed guilty of a misdemeanor and, upon conviction
thereof, shall be fined not more than five hundred dollars ($500.00). Each and
every day on which such person continues to violate the provisions of this Code,
after having once been notified of such violation, shall be deemed to be a separate
offense.

The imposition of any fine or penalty pursuant to this policy shall not preclude

the City Attorney from instituting any appropriate legal proceeding and pursuing
any and all available legal remedies in a Court of proper jurisdiction to correct or
abate a violation, require compliance with this policy or other applicable chapters,
ordinances, regulations or rules of the City or State of Ohio as determined to be
appropriate by the City Attorney.

Fines or penalties delinquent for more than thirty (30} days after the final

notice shall be forwarded to the County Auditor who shall place such amount on
the tax duplicate and collect such charges and penalties in the same manner as
other taxes are collected.
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Best Management Practices

939.01 PURPOSE/INTENT.

The purpose of this ordinance is to provide for the health, safety, and general welfare of the
citizens of The City of Marysville through the regulation of illicit discharges to the municipal
separate storm sewer system (MS4). This ordinance establishes methods for controlling the
introduction of pollutants into the MS4 in order to comply with requirements of the National
Pollutant Discharge Elimination System (NPDES) permit process as required by the Ohio
Environmental Protection Agency (OEPA). The objectives of this ordinance are:

a) To regulate the contribution of pollutants to the MS4 by storm water discharges
b) To prohibit illicit connections and discharges to the MS4.
c) To establish legal authority to carry out all inspection, surveillance, monitoring, and
enforcement procedures necessary to ensure compliance with this ordinance.
939.02 DEFINITIONS
Refer to Section 937.01 for definitions.

939.03 APPLICABILITY.

This ordinance shall apply to all water entering the storm drain system generated on any
developed and undeveloped lands unless explicitly exempted by the City Engineer and approved
by the Public Service Director.

939.04 RESPONSIBILITY FOR ADMINISTRATION.

The City Engineer and the Public Service Director shall work together to administer,
implement, and enforce the provisions of this ordinance. Any powers granted or duties imposed
upon the City Engineer or the Public Service Director may be delegated in writing by the City
Engineer or the Public Service Director to persons or entities acting in the beneficial interest of
or in the employ of the City of Marysville.



939.05 COMPATIBILITY WITH OTHER REGULATIONS.

This ordinance is not intended to modify or repeal any other ordinance, rule, regulation, or
other provision of law. The requirements of this ordinance are in addition to the requirements of
any other ordinance, rule, regulation, or other provision of law, and where any provision of this
ordinance imposes restrictions different from those imposed by any other ordinance, rule,
regulation, or other provision of law, whichever provision is more restrictive or imposes higher
protective standards for human health or the environment shall control.

939.06 SEVERABILITY.

The provisions of this ordinance are hereby declared to be severable. If any provision, clause,
sentence, or paragraph of this ordinance or the application thereof to any person, establishment,

or circumstances shall be held invalid, such invalidity shall not affect the other provisions or
application of this ordinance.

939.07 ULTIMATE RESPONSIBILITY.

The standards set forth herein and promulgated pursuant to this ordinance are minimum
standards; therefore this ordinance does not intend or imply that compliance by any person will
ensure that there will be no contamination, pollution, or unauthorized discharge of pollutants.

939.08 DISCHARGE PROHIBITIONS.
a} PROHIBITION OF ILLEGAL DISCHARGES.

No person shall throw, drain, or otherwise discharge, cause, or allow others under its
control to throw, drain, or otherwise discharge into the MS4 any pollutants or waters
containing any pollutants, other than storm water. The commencement, conduct or
continuance of any illegal discharge to the storm drain system is prohibited.

Exemptions

The following discharges are exempt from discharge prohibitions established by this
ordinance:

1) Water line flushing, landscape irrigation, diverted stream flows, rising ground
waters, uncontaminated ground water infiltration, uncontaminated pumped
ground water, discharges from potable water sources, foundation drains, air
conditioning condensation, irrigation water, springs, water from crawl space
pumps, footing drains, lawn watering, individual residential car washing,
flows from riparian habitats and wetlands, dechlorinated swimming pool
discharges, and street wash water.

2) Discharges or flow from firefighting.

3) Discharges associated with dye testing, however this activity requires a verbal
notification to the City Engineer prior to the time of the test.

4) Discharges from off lot household sewage treatment systems permitted by the
Union County Board of Health for the purpose of discharging treated sewage
effluent, in accordance with Ohio Administrative Code 3701-29-02(6), until
such time as the Ohio EPA issues a NPDES permitting mechanism for
residential 1, 2, 3 family dwellings. These discharges are exempt unless such
discharges are deemed to be creating a public nuisance by the Union County



Board of Health. When NPDES permit coverage is available, discharges will
no longer be exempt until an appropriate NPDES permit has been issued and
approved by the Ohio EPA.

5) The prohibition shall not apply to any non-storm water discharge permitted
under an NPDES permit, waiver, or waste discharge order issued to the
discharger and administered under the authority of the United States
Environmental Protection Agency (EPA), provided that the discharger is in
full compliance with all requirements of the permit, waiver, or order and other
applicable laws and regulations, and provided that written approval has been
granted for any discharge to the storm drain system.

6) Other discharges specified in writing by the City Engineer as being necessary
to protect public health and safety.

b) PROHIBITION OF ILLICIT CONNECTIONS.

1) The construction, use, maintenance or continued existence of illicit connections
to the storm drain system is prohibited.

2) This prohibition expressly includes, without limitation, illicit connections made
in the past, regardless of whether the connection was permissible under law or
practices applicable or prevailing at the time of connection.

3) A person is considered to be in violation of this ordinance if the person
connects a line conveying sewage to the MS4, or allows such a connection to
continue,

4) Improper connections in violation of this ordinance must be disconnected and
redirected, as necessary, to an approved onsite wastewater management system
or the sanitary sewer system upon approval of the City Engineer.

5) Any drain or conveyance that has not been documented in plans, maps or
equivalent, and which may be connected to the storm sewer system, shall be
located by the owner or occupant of that property upon receipt of written notice
of violation from the City Engineer requiring that such locating be completed.
Such notice will specify a reasonable time period within which the location of
the drain or conveyance is to be determined, that the drain or conveyance be
identified as storm sewer, sanitary sewer or other, and that the outfall location
or point of connection to the storm sewer system, sanitary sewer system or
other discharge point be identified. Results of these investigations are to be
documented and provided to the City Engineer.

939.09 WATERCOURSE PROTECTION.

Every person owning property through which a watercourse passes, or such person's lessee,
shall keep and maintain that part of the watercourse within the property free of trash, debris,
excessive vegetation, and other obstacles that would pollute, contaminate, or significantly retard
the flow of water through the watercourse. In addition, the owner or lessee shall maintain
existing privately owned structures within or adjacent to a watercourse, so that such structures
will not become a hazard to the use, function, or physical integrity of the watercourse.



939.10 INDUSTRIAL OR CONSTRUCTION ACTIVITY DISCHARGES.
(Submission of NOI)

a) Any person subject to an industrial or construction activity NPDES storm water
discharge permit shall comply with all provisions of such permit. Proof of compliance
with said permit may be required in a form acceptable to the City Engineer prior to
the allowing of discharges to the MS4.

b} The owner or operator of a facility, including construction sites, required to have an
NPDES permit to discharge storm water associated with industrial activity shall
submit a copy of the Notice of Intent (NOI) to the City Engineer at the same time the
operator submits the original Notice of Intent to the OEPA as applicable.

¢) The copy of the Notice of Intent may be delivered to the City Engineer either in
person or by mailing it to: Notice of Intent to Discharge Storm Water

City Engineer
125 East Sixth Street
Marysville, Ohio 43040

d) A person commits an offense if the person operates a facility that is discharging storm
water associated with industrial activity without having submitted a copy of the
Notice of Intent to do so to the City Engineer.

939.11 COMPLIANCE MONITORING
a) RIGHT OF ENTRY: INSPECTION AND SAMPLING.

The City Engineer shall be permitted to enter and inspect facilities subject to
regulation under this ordinance as often as may be necessary to determine compliance
with this ordinance.

1) If a discharger has security measures in force which require proper
identification and clearance before entry into its premises, the discharger shall
make the necessary arrangements to allow access to representatives of the
City Engineer.

2) Facility owners and operators shall allow the City Engineer ready access to all
parts of the premises for the purposes of inspection, sampling, examination
and copying of records that must be kept under the conditions of an NPDES
permit to discharge storm water, and the performance of any additional duties
as defined by state and federal law.

3) The City Engineer shall have the right to set up on any permitted facility such
devices as are necessary in the opinion of the City Engineer to conduct
monitoring and/or sampling of the facility's storm water discharge.

4) The City Engineer has the right to require the discharger to install monitoring
equipment as necessary. The facility's sampling and monitoring equipment
shall be maintained at all times in a safe and proper operating condition by the
discharger at its own expense. All devices used to measure storm water flow
and quality shall be calibrated to ensure their accuracy.

5) Any temporary or permanent obstruction to safe and easy access to the facility
to be inspected and/or sampled shall be promptly removed by the owner or
operator at the written or oral request of the City Engineer and shall not be
replaced. The costs of clearing such access shall be borne by the owner or
operator.



6) Unreasonable delays in allowing the City Engineer access to a permitted
facility is a violation of a storm water discharge permit and of this ordinance.
A person who is the owner or operator of a facility with an NPDES permit to
discharge storm water associated with industrial activity commits an offense if
the person denies the City Engineer reasonable access to the permitted facility
for the purpose of conducting any activity authorized or required by this
ordinance.

b) SEARCH WARRANTS.

If the City Engineer has been refused access to any part of the premises from which
storm water is discharged, and he/she is able to demonstrate probable cause to believe
that there may be a violation of this ordinance, or that there is a need to inspect and/or
sample as part of a routine inspection and sampling program designed to verify
compliance with this ordinance or any order issued hereunder, or to protect the
overall public health, safety, and welfare of the community, then the City Engineer
may seek issuance of a search warrant from any court of competent jurisdiction.

939.12 REQUIREMENT TO PREVENT, CONTROL, AND REDUCE STORM WATER
POLLUTANTS BY THE USE OF BEST MANAGEMENT PRACTICES. (BMP)

City Engineer will adopt requirements identifying Best Management Practices for any
activity, operation, or facility which may cause or contribute to pollution or contamination of
storm water, the storm drain system, or waters of the United States. The owner or operator of
such activity, operation, or facility shall provide, at their own expense, reasonable protection
from accidental discharge of prohibited materials or other wastes into the municipal storm drain
system or watercourses through the use of these structural and non-structural BMPs. Further, any
person responsible for a property or premise that is, or may be, the source of an illicit discharge,
may be required to implement, at said person's expense, additional structural and non-structural
BMPs to prevent the further discharge of pollutants to the MS4. Compliance with all terms and
conditions of a valid NPDES permit authorizing the discharge of storm water associated with
industrial activity, to the extent practicable, shall be deemed compliance with the provisions of
this section. These BMPs shall be part of a stormn water management plan (SWMP) as necessary
for compliance with requirements of the NPDES permit.

939.13 NOTIFICATION OF SPILLS.

Notwithstanding other requirements of law, as soon as any person responsible for a facility or
operation, or responsible for emergency response for a facility or operation has information of
any known or suspected release of materials which are resulting or may result in illegal
discharges or pollutants discharging into storm water, the storm drain system, or waters of the
United States, said person shall take all necessary steps to ensure the discovery, containment, and
cleanup of such release. In the event of such a release of hazardous materials said person shall
immediately notify emergency response agencies of the occurrence via emergency dispatch
services. In the event of a release of non-hazardous materials, said person shall notify the City
Engineer no later than the next business day. Notifications in person or by phone shall be
confirmed by written notice addressed and mailed to the City Engineer within two [2] business
days of the phone notice. If the discharge of prohibited materials emanates from a commercial or
industrial establishment, the owner or operator of such establishment shall also retain an on-site
written record of the discharge and the actions taken to prevent its recurrence. Such records shall
be retained for at least five [S] years.



Failure to provide notification of a release as provided above is a violation of this ordinance.
939.14 VIOLATIONS, ENFORCEMENT, AND PENALTIES.
a) Violations.

It shall be unlawful for any person to violate any provision or fail to comply with any
of the requirements of this ordinance. Any person who has violated or continues to
violate the provisions of this ordinance, may be subject to the enforcement actions
outlined in this section or may be restrained by injunction or otherwise abated in a
manner provided by law.

In the event the violation constitutes an immediate danger to public health or public
safety, the City Engineer is authorized to enter upon the subject private property,
without giving prior notice, to take any and all measures necessary to abate the
violation and/or restore the property. The City Engineer is authorized to seek costs of
the abatement as outlined in 939.17.

b) Warning Notice.

When the City Engineer finds that any person has violated, or continues to
violate, any provision of this ordinance, or any order issued hereunder, the
City Engineer may serve upon that person a written Warning Notice,
specifying the particular violation believed to have occurred and requesting
the discharger to immediately investigate the matter and to seek a resolution
whereby any offending discharge will cease. Investigation and/or resolution of
the matter in response to the Warning Notice will in no way relieve the
alleged violator of liability for any violations occurring before or after receipt
of the Warning Notice. Nothing in this subsection shall limit the authority of
the City Engineer to take any action, including emergency action or any other
enforcement action, without first issuing a Warning Notice.

¢) Notice of Violation.

Whenever the City Engineer finds that a person has violated a prohibition or
failed to meet a requirement of this ordinance, the City Engineer may order
compliance by written notice of violation to the responsible person.

The Notice of Violation shall contain:

1} The name and address of the alleged violator;

2) The address when available or a description of the building, structure
or land upon which the violation is occurring, or has occurred;

3) A statement specifying the nature of the violation;

4) A description of the remedial measures necessary to restore
compliance with this ordinance and a time schedule for the completion
of such remedial action;

5) A statement of the penalty or penalties that shall or may be assessed
against the person to whom the notice of violation is directed;

6) A statement that the determination of violation may be appealed to the
Utility Claims Board of Appeals by filing a written notice of appeal
within ten [10] days of service of notice of violation; and

7) A statement specifying that, should the violator fail to restore
compliance within the established time schedule, the work will be



done by a designated governmental agency or a contractor and the
expense thereof shall be charged to the violator.
Such notice may require without limitation:

1) The performance of monitoring, analyses, and reporting;

2) The elimination of illicit connections or discharges;

3) That violating discharges, practices, or operations shall cease and
desist;

4) The abatement or remediation of storm water pollution or
contamination hazards and the
restoration of any affected property

5) Payment of a fine to cover administrative and remediation costs; and

6) The implementation of source control or treatment BMPs.

d) Compensatory Action.

In lieu of enforcement proceedings, penalties, and remedies authorized by this
ordinance, the City Engineer may impose alternative compensatory actions
upon a violator, such as storm drain stenciling, attendance at compliance
workshops, creek cleanup, etc.

e) Suspension Of MS4 Access.
1) Emergency Cease and Desist Orders

When the City Engineer finds that any person has violated, or
continues to violate, any provision of this ordinance, or any order
issued hereunder, or that the person’s past violations are likely to
recur, and that the person’s violation(s) has (have) caused or
contributed to an actual or threatened discharge to the MS4 or waters
of the United States which reasonably appears to present an imminent
or substantial endangerment to the health or welfare of persons or to
the environment, the City Engineer may issue an order to the violator
directing it immediately to cease and desist all such violations and
directing the violator to:

A) Immediately comply with all ordinance requirements; and

B) Take such appropriate preventive action as may be needed to
properly address a continuing or threatened violation,
including immediately halting operations and/or terminating
the discharge.

Any person notified of an emergency order directed to it under this Subsection shall
immediately comply and stop or eliminate its endangering discharge. In the event of a
discharger’s failure to immediately comply voluntarily with the emergency order, the
City Engineer may take such steps as deemed necessary to prevent or minimize harm to
the MS4 or waters of the United States, and/or endangerment to persons or to the
environment, including immediate termination of a facility’s water supply, sewer
connection, or other municipal utility services. The City Engineer may allow the person
to recommence its discharge when it has demonstrated to the satisfaction of the City
Engineer that the period of endangerment has passed, unless further termination
proceedings are initiated against the discharger under this ordinance. A person that is



responsible, in whole or in part, for any discharge presenting imminent endangerment
shall submit a detailed written statement, describing the causes of the harmful discharge
and the measures taken to prevent any future occurrence, to the City Engineer within ten
10 days of receipt of the emergency order. Issuance of an emergency cease and desist
order shall not be a bar against, or a prerequisite for, taking any other action against the

violator.

2) Suspension due to Illicit Discharges in Emergency Situations

The City Engineer may, without prior notice, suspend MS4 discharge
access to a person when such suspension is necessary to stop an actual
or threatened discharge which presents or may present imminent and
substantial danger to the environment, or to the health or welfare of
persons, or to the MS4 or waters of the United States. If the violator
fails to comply with a suspension order issued in an emergency, the
City Engineer may take such steps as deemed necessary to prevent or
minimize damage to the MS4 or waters of the United States, or to
minimize danger to persons.

3) Suspension due to the Detection of Illicit Discharge

Any person discharging to the MS4 in violation of this ordinance may
have their MS4 access terminated if such termination would abate or
reduce an illicit discharge. The City Engineer will notify a violator of
the proposed termination of its MS4 access. The violator may petition
the City Administrator for a reconsideration.

A person commits an offense if the person reinstates MS4 access to
premises terminated pursuant to this Section, without the prior
approval of the City Engineer.

f) Civil Penalties.

g

In the event the alleged violator fails to take the remedial measures set forth in
the notice of violation or otherwise fails to cure the violations described
therein within fourteen [14] days, or such greater period as the City Engineer
shall deem appropriate, after the City Engineer has taken one or more of the
actions described above, the City Engineer may impose a penalty not to
exceed one thousand dollars $[1000] (depending on the severity of the
violation) for each day the violation remains unremedied after receipt of the
notice of violation.

Criminal Prosecution.

Any person that has violated or continues to violate this ordinance shall be
liable to criminal prosecution to the fullest extent of the law, and shall be
subject to a criminal penalty of one thousand dollars $[1000] per violation per
day and/or imprisonment for a period of time not to exceed thirty [30] days.
Each act of violation and each day upon which any violation shall occur shall
constitute a separate offense.



939.15 APPEAL OF NOTICE OF VIOLATION.

Any person receiving a Notice of Violation may appeal the determination of the City
Engineer. The notice of appeal must be received within ten [10] days from the date of the
Notice of Violation. Hearing on the appeal before the Utility Claims Board of Appeals
shall take place within thirty [30] days from the date of receipt of the notice of appeal.
The decision of the Utility Claims Board of Appeals shall be final.

939.16 ENFORCEMENT MEASURES AFTER APPEAL.

If the violation has not been corrected pursuant to the requirements set forth in the
Notice of Violation, or, in the event of an appeal, within fourteen [14] days of the
decision of the municipal authority upholding the decision of the City Engineer, then
representatives of the City Engineer shall enter upon the subject private property and are
authorized to take any and all measures necessary to abate the violation and/or restore the
property. It shall be unlawful for any person, owner, agent or person in possession of any
premises to refuse to allow the government agency or designated contractor to enter upon
the premises for the purposes set forth above.

939.17 COST OF ABATEMENT OF THE VIOLATION.

Within thirty [30] days after abatement of the violation, the owner of the property will
be notified of the cost of abatement, including administrative costs. The property owner
may file a written protest objecting to the amount of the assessment within ten [10] days.
Delinquent accounts after such final notice shall be forwarded to the County Auditor who
shall place such amount on the tax duplicate of the owner's property and collect such
charges and penalties in the same manner as other taxes are collected.

939.18 VIOLATIONS DEEMED A PUBLIC NUISANCE.

In addition to the enforcement processes and penalties provided, any condition caused
or permitted to exist in violation of any of the provisions of this ordinance is a threat to
public health, safety, and welfare, and is declared and deemed a nuisance, and may be
summarily abated or restored at the violator's expense, and/or a civil action to abate,
enjoin, or otherwise compel the cessation of such nuisance may be taken.

939.19 REMEDIES NOT EXCLUSIVE.

The remedies listed in this ordinance are not exclusive of any other remedies
available under any applicable federal, state or local law and it is within the discretion of
the City Engineer to seek cumulative remedies.

The City Engineer may recover all attorney’s fees court costs and other expenses
associated with enforcement of this ordinance, including sampling and monitoring
expenses.
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| 1| Storm Sewer Design Consultant:
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14 133.03 0.56% 12 0012 340 267
15 3 Curb Inel 0.24 0.72 066 | 0.16 0.48 1000 | 1065 441 210 907.77 904.10 904.10
16 12348 044% 12 0012 302 237
17 2 Curb Inlel 0.82 160 066 | 054 1.05 1000 | 11.33 431 451 90725 903.06 903,56
18 118.06 0.33% 18 0012 342 6.05
19 1 Manhole 0.45 304 066 | 030 184 1000 | 1191 423 777 906.90 902.17 9267
20 79.66 0.21% 24 0013 331 1039
21 HW1 Headwall 1231 904.92 902.00
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14 0.00% 0.75 013
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16 0.00% 0.50 0.07
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18 0.00% 0.50 009
19 1 488 8.98 0.00 903.77 903,94
20 0.00% 1,00 017
HW1 481 903.60
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Corridor Protection Zone and
Stormwater Quality Controls



Example 110 Acre Development Site: Area Details

Area 1:
40 acres Low

Density Residential

o Area 4:
§ acres
Commercial
Area 3:
10 ac . #
High f
Density
Residential

- s -
Area 5:
2 acres

| industriaie®
”

| »

-

Area 2:
40 acres Low

Density Residential

»

Area ldentifier Size (ac) | Equivalent Land Use (Table Runoff Coefficient
3-5: Runoff Coefficients for for WQw
Determining WQv)
Area 1: Low Density 40 Yz acre lots 0.3
Residential
Area 2: Low Density 40 Yz acre lots 0.3
Residential
Area 3 High Density 10 1/8 acre lots (THND-ME) 05
Residential
Area 4. Commercial a CommerciallBusiness (THND- 048
TC) and Industrial
Area &: Industnal 2 CommerciallBusiness (THND- 048

TC) and Industrial

N ——



Example 110 Acre Development Site: Stream Corridor
Protection Zone Delineation

Tier | Stream:
{Drainage Area =

1800 acres)
. O O e . AN el B ] [ —
J 225feet —N N Wl arens A Oy
| ; area : 2 acres |
acres I Industrial f
I A 1 Commercial I
rea 1:
40 acres Low A 1.‘!‘“ -~ I
I Density Residential ;Z
. -
I f Vi |
o Tier Il
I 10 ﬁéc‘;?ri?:lgfﬂm t Stream I
Protection ‘ : I
I Zone
I 7o feet I
I . Area 2: I
: 40 acres Low I
I 225 feet —f Density Residential
— I

Tier | Stream:
(Drainage Area =
1910 acres)

Stream Corridor Protection Zone Delineation Calculdions (Section 1.3.1)
Stream Corridor Protection Zone Widths shall bexdeined by the contributing
drainage area in acres as showmahble 1-1

Tier | Sream at Upstream Project Limit:
Stream Corridor Protection Zone Width for 1800 ametributing drainage area is
225 feet as determined Bgble 1-1

Tier | Sream at Downstream Project Limit:
Stream Corridor Protection Zone Width for 1910 ametributing drainage area is
225 feet as determined Bgble 1-1

Tier Il Stream:
Stream Corridor Protection Zone Width for 10 toa2@e contributing drainage area is
75 feet minimum as determined Bgble 1-1
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Example 110 Acre Development Site:
Dry Extended Detention Basin Sizing for Area 1l

Area 4
& acres
Commarclal

Areat:
40 acres Low
Denalty Realdantlal

10 Acre Stream

Cormigor iy
Protection E

Zong

Freguenl

Runod Fool Water Quality Caplure

0 2snal _ Volume Level (inzluding

water Cuality = 013 ac-ft. 20 Asditional Voluma

Captura Valuma Tor Sediment Siorege)
Sacondary Bemm =075+ 0.1

/ Top of Low

Area 52
2 acres -~

I naustna#
-~

1

Embarkmont Side Slope
o Steeper fan 31

Embarismer

—.——T

I
P [
I
[
I
[
1
[

Area 20
40 acras Low I
Denelty Realdantial

arsa1:

Extended Dry Detention Bond
WV =P 0 A2 [Sec. 333
WE = (075703 40 ac)l 12

= .75 act
Extended Detention = WaV [Sac.
533.4)
=.T5acft
Fegiment Storage = 0.2 * Waw
880, 3.3.4)
=15 ac-it
Forebay = 0.1 * WaV [Sac. 3.3.4.1)
= 0.08 acIt
Micrepoel = 0.2 * WaV {Sec.
33.4.1)
=015 acdt
Dischargs = Extanded Detention
Volume ! Drawdown time
158 3.3.4)
= (.75 ac-1t § 48 hre)
|43560eNac) 1hi3E00s)
=13 cre
&ssume max depth =351t
4 Inch dlameter perforated reer
with 174 Inch perfarations
area of perforation = 0.045 In®
Flow through parforation {$ec.
33.4.1)
= AC{EL.4 H)¥®
= [0.043144)%0.5(84.4°5)
=0.005cfs
Kumbar of parforations [$ec.
33.4.1)
=019 cfe /0.005cle
=38 [Use § rows with 8
parforationg par row with
aach row & inches apart)

m Extended Dy Debantion
Basln Site

Emargancy Spillwary Flood

Level al
Spilway Crest

Spilway Crost

Outfiow =0.13 cfs

--------- #- -_———= e
Gravel Around
It ol Perdorated Riser
Low Flaw
Channal

ibk

Qutiet Works
(Gee Delail)

Mote: The water quality capture
volume plus sediment storage
volume includes the forebay
volume and micropool valume.




Example 110 Acre Development Site:
Wet Detention Basin Sizing for Area 2

— o w— e T WSS — w— — — o —
—_—
. Area 5
| SO s o
area YN Commercial naustrsl I
rea 1o
40 acres Low I ,
| Density Resigantial -~ ]
I § I
10 Acre Stream I
I Carrigor, t ! I
Frotaction I
1 Zong
I |
| area 2: 1
40 acres Low I
| Denalty Realdantial

EASEMENT (20 FEET MINIMUM)
1 e/ /®

— \\—l—mm

SPRLWAY

% — —
I ) tu_ T e

OUTRALL

REEA/

RISES M

PLAN VIEW

— — — — — -

Arga 2
Wat Detention Pond
WaY=P*C*A 12 (Sec. 3.3.2)
W@ = (075" *0.3* 40 ac) r 12
=.75act
Extended Detention = 0.75 * waw
[Sec. 3.3.4)
= .56 ac-ft
Permanent Pool = 0.75 * Way
[S8c. 3.3.4)
= 5& ac-ft
Sedimant Storage = 0.2 * Waw
[S8c. 3.3.4)
= 15 ac-it
Forebay = 0.1 * WV [Sec. 3.3.4.1)
=0.08 acft
Diechargs = Extandesd Detantion
Valume ! Drawdown fima
[Sec. 3.3.4)
=58 acft 124
hre)*{43580etiac) 1haso0s)
=.28 cfe

azsume Max depth =51
Outlet orifica slze: (Sec. 3.3.4.1)
Q = AC[Ed4 HP?
0.28 = A0 GE[64.4°5) *
A= 0.024 18
=x*Da4
O = (4*0.024 fi3f m)na 12
=2 Inchas

‘Emrnea Dry Detentln

Basln Sk

-wet Detention Basin Sk

e W INYEARLEWEL

‘G_‘_' 18 YEAR LEVE

T %7 cpy LEVEL

7 W, ED LEVEL
= nouATE




Example 110 Acre Development Site:
Wetlands Sizing for Area 2 (Alternative to Wet Detention

Basin)
[ = = = = ===t ~ [ — _— 2122 2 [Altematival
~  amas praas “ wiatiang
| A 8 acrag I st @ WOy =PeCea 12 [Sa 330
I \ Commanclal -~ I Waw = [0.757* 0.3 * 4D ac) /12
area1: | = 75 ac-f
40 acras Low L~ Extendad Detention = Way |Sec.
| Dansity Racidential - | P
. = 75 acft
I I Sadiment Storage = 0.2 * Way
(Sac. 3.3.4)
I 1 #E:nmngtmam I =15 acit
orridar
Protatian " I Farsbay _0u1u‘;'ﬁ.' {86, 3.3.41)
| Zana L Max daptn =2 1t
I | | surtace araa =75 acttiztt
= 35 ac
. l Digchargs = Extendsd Detantion
| Aras 2 Wolume ! Drawdown time
40 aores Low | |isee 234
| Denelty Rasidential = (75 anttizd

— e = = L e = = = == == == =¥ | hrsjt[43550stac) 1R35008)
= 38 cle
cutist orifice alza (Sec. 3.3.41)
@ = AC{g4.4 H}i
0.38 = A%0 BE[84.442) &

A=005T
=D
0= [£°0. 05 12
) = 3.0 Inchas
Eminandement
Side Slopes Sice slzp-emsaenp-rrmm 1,
[T T——_— —— T

[ _'3._._ — —rw — "x. m Exznasa Doy Detentian
Baszln Site

e = ., e //; - "":S\Q}‘\. -+ Embarikament &
= L "f A " e, K _ Critiet Warks e \watiand S8e
N . Yoe e A TBwe Wet Extended . =
. . 3 Dietelicn Basin Dotal)

Y

-
- .
Xl w .
Y L | — ! = -l—’ e
RS T '_,.-/’ e ) Dt Vanaton Lagend
(. — == 1 'y
[ T Mamtenance Aocass — L o ® ] Inurated & in. ok pemmamenl pool
,//,-""- 1=l F7) Iruewtar 12 in Balew parmanant poct
1 Inpndatad 2 o 4 F balow perrmanenl pool
Pomanen|
Flow Baffle
Water Slraciure

Surace

)
g\_ Weir Contrats
1 T Waed Surface Level

u3 M } ’ o i s ‘-,
-, = 4 Y

W T Cutflow =

I 0.38 cfs

Forebay =
0.08 ac-ft

Extended Detention Pool = 0.75 + 0.15 ac-ft {@ 2 ft (max)

Example 110 Acre Development Site:

Wetland Water Balance for Area 2

The followingwater balance calculation shall be performed to demonstrate that any
proposed stormwater wetland is sufficient to mamiermal pool elevation(s)

during a thirty day drought at summer evaporataies. The City requires that the
permanent pool of any proposed stormwater wetlaatl be at least two times the
volume of evapotranspiration during a thirty dagudyht at summer evaporation
rates or 0.75WQv, whichever is greater.



The change in water storage is given by:

AV = Inflows — Outflows

Potential inflow sources include rainfall-runoffdabaseflow, and potential outflows
include basin discharges, evaporation and evapggnation. During a drought,
assume that there is no rainfall-runoff, baseflomhasin discharges.

Therefore:

AV=-(B)*A*T

where:

AV = change in volume of the permanent pool (amdtith)

E:= Evapotranspiration rate (inches/day)

= 75 percent of the summertime pan evaporation rate

A = surface area of permanent pool (acres)

T = Duration of drought = 30 days

The pan evaporation rate reported by NOAA for #ggan including the City of
Columbus is 0.2 inches/day for all of the summenthns of June, July and August.
Therefore:

AV =-(0.75*0.2 inches / day) * A *30 days *1 fdéd2 inches

=-0.375* Aac-ft

In other words, the volume of water lost to evapiaspiration in the wetlands will be
0.375 times the area of the wetland, and the peznigrool depth will decrease
approximately 0.375 ft (4 inches) during a one-rhaiought where no rainfall
occurs. The permanent pool volume must be twiceWapotranpiration volume, i.e.,
0.75 times the area of the wetland, or 0.75 tihes¥Q, whichever is greater.
Vegetation selected for constructed wetlands mestiite to tolerate a drawdown of
this depth.

1 Treatment Wetlands, pg. 192.



Example 110 Acre Development Site:
Bioretention Facility Sizing for Area 3

B R

CURE STOPS—1—, l

Y

aras 1:
40 acras Low
Danslty Residential

10 &era Straam
Corridor
Protecilon
Zona

PARKMG LOT BHEET FLOW

}

r
i

E‘L‘mmmmm

bbb

T e

N B N P a Pon Foa Py P My

e oy Y]

Volume = 6806+1361 cu

ft {max depth 1 fi) —==

S0 LeH —

L UMDERDRAIMCOLLECTION SYSTEM

—
. area 5:

’;:’;:; 2 acres ’ -~ 1

commerciar | '"”“B:",“' I
|

- I

- |

|

1

I

Arsa i |

40 acres Low 1
Denglty Ragldantial

—— — — — -

STOME DIAFHRAGM

ORASE FILTER
THIP

Sanh LATER

Profile
View

Area 3
Eloretention

WAV =P C&ar12|5ac. 332
Way = (075 0.5 10 ac) /12

=31 ac-M=13,812 cu. it
Maximum Dralnaga &rea = 5§ ac.
= 10 ac |5 8 per fliter = 2 units
Wolume per Unlt =wWal [ 2

= 5,808 cu. L

Sadiment Storage = 0.2 * vol [Sec.
3.3.4)

=1.381 cu Tt
Dlschargs = Volums ! Drawdown
(Sec. 2.35.1)
=G, 805 cu It /40 hra
=05 cle

Surface &ras of aach Facllity
d = planting medla depih = 4 it
= max dapth watar =1 1t
K = planting media parmaablity
=1.2x10= fitasc
A = WO/ 3R I KT e d))
(S8c. 3351}
= lGac-f4mias 001 . 2105t
SA0REI e 4
= 074 ac = 3227 f*
Exiendzn Dry Delention
Easln Slta

- Wit Datentian Basl Siie

& Bloretzniion Faclity Sike

Area = 3,227 sq ft

Plan View




Example 110 Acre Development Site:
Extended Dry Detention Swale for Area 4

!

Area X
2 acres -~

WIV = PR 2
I incustria #

WEV = [0.75"0. 75" 8ac)12
=138 ac-ft = 16,335 cu ft.
Extended Detention = WaWV
=.38 acft
Sediment Storage = 0.2 * WaW
= .08 ac-ft
Discharge = Extended Detention
Volume § Drawdown time
=38 ac-ft / 40 hrs
=.Mefs
Assume max depth=1ft
Surface Area= 38 ac-ft/1ft
=138

freai:
40 acres Low
Density Residential

10 Acre Stream

Corridaor *
Pratection S

Zone

acres
Area 3 Assume swale length = 810 ft

40 acres Low width =28 ft
Denzity Residentiall _ .
:EE'!df_-::I I;ry:ea&nhcn

- Easin Site

‘Wet Detention Basin Site

Elorefention Facilzy Site

0.08 ac-ft — GRAVEL IMLET TRELCH
—— PRETREATMENT i UE ROLND SRR R
FCRERATS f

|
| OrTIUNAL CHECKERM i~ UNDERDRAN I | | caaveRT

PLAN VIEW

Sl ri BLOPE OA FLATTRE

| 2 PERIMERRLE 500

|

1
G

& UMD
FRAFORATED PG

SECTION




Example 110 Acre Development Site:
Sand Filter Water Quality Treatment for Area 5

Slorm Water | ¥
RAunofl

40 @cree Low
Danzlty Rasldantial

Protectlon s
o

Arag 2
40 acres Low

area 5 "

{\ :r:nar:; 7 acras P - 1

N Commeratal 1 'n“”“.gf' I
' I
I

|

|

|

I

Denzlty H.esluenﬂall

—-—oem o m o

Area 5:

Wav=P*C*a112(5ac. 3.32)
Wav = 0.7 * 0.8* 2 ac) 12
= 1 ac-ft (435608 Nac)
=4356cufi
Sedimentation Bazin = wav
[$ac. 3.3.5.2)
=4358 cu i
Sedimant Storage = 0.2 * W
|Sac. 3.3.4)
=a71cutt
Dlscharge = Extended Detention
Violume ! Drawdawn Eme
[Sac. 3.3.5.7)
= 4,356 cu Tt i 40 hre
=03efs

Aszsuma depth on fllter =4 1t
[S9c. 3.3.5.2, LRGEZ)

Surfaca area, sand fllter

AF = Wavnikt{heg)) (Sac.
3352

- Adsecumisn

(3.5 fticay *1.67 day*{2 t+1.5 )
= 33sqtt

Exiznded Ory Cetention
Basln Slta

- Wat Datention Basin Sle

&  Bilorstentlon Faclity Site

A  zand Fiter site

[
|
|
|
|
|

[=r 4 _}
|
|
I
|
d

PLAN
: Filtration
Full Sedimentation Basin Basin
e & *
F\ﬂllﬂu'liﬂd—\\ 713
M Riser \.[ /
1 ) I( -
i i [ K
Perfarated —
Lindsrdrsin

SECTION A-A

Lsm

! Fitered = .03 cfs

Cutilow




Example <5 Acre Development Site:
Vegetated Swale for 4 acre Development Site

Vegetated Swales
Wav =P C*AM2
Wav = (0.75"0.75"4ac)/12
=0.19 ac-ft = 8,168 cu.ft.

t, = 1.8(1.1-CjLvz [ 113

t, = 1.8(1.1-0.75)100%2 / 0.03=

t, = 20 minutes
Using Figure 2-1, intensity = 1.1
infhr
Qp=CTA=0751.1"hr"4 ac

= 3.3 cfs (Peak flow)

Since Qp =1 cfs, 4 swales should
serve the 4 ac site, with Qp=0.82 cfs

Q=(1.49n)AR*™S§*

0.82 cfs = (1.49/0.25) AR ¥ 0.03 *

0.79=AR 22

Max depth, d, is 2 in (0.17ft)
With wide channel assumption:

A =wd

R=d
0.79 = w*(0.17) 5=
w="15f

Level Spreader
Dezigns include gravel trenches, zills, embedded curbs,
modular porous pavement, stabilized turf strip)

Mote: Mot to Scale
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Appendix D
Operation and Maintenance
Inspection Report Checklists



Operation and Maintenance Report for Stormwater Bags and Wetlands (*)

Inspector Name:

Project Location (inc. SP coordinates)

Inspection Date/Time:

Stormwater Pond

Normal Pool: Watershed:
Normal Dry: OwnerName:
(5]
Sol 250 | 68
2| 582 | §5%
Inspection ltems S E ol E Q3 Comments
c>| £2> o Q0
O ‘25 =T
Pond Components
1. Embankment and Emergency Spillway
a. Adequate vegetation and ground cover A
b. Embankment Erosion SA
c. Animal Burrows A
d. Unauthorized Plantings A
e. Cracking, bulging, or sliding of dam
i. Upstream Face A
ii. Downstream Face A
iii. At or beyond toe
Upstream A
Downstream A
iv. Emergency Spillway A
f. Pond, toe & chimney drains clear and funatign A
g. Leaks on downstream face A
h. Abutment protection or riprap failures A
I. Visual settlement or horizontal misalignmenht
top of dam
J. Emergency spillway clear of debris A
J. Other (specify) A
2. Riser and principle Spillway
Type: Reinforced concrete
Corrugated pipe
Masonry
a. Low flow device obstructed A
b. Low flow trash rack
i. Debris removal necessary A
ii. Corrosion control A




(5]
- O A. >
T o S S o S 2
. Lz c i< o o
Inspection Items S 9 LD Q32 Comments
c® co¥ 7o
pra c >
@) ‘25 S
c. Weir Trash Rack
i. Debris removal necessary A
ii. Corrosion control A
d. Excessive sediment accumulation inside riser A
e. Concrete/Masonry condition riser and barrels
I. Cracks or displacement A
ii. Minor spalling (<1”) A
iii. Major spalling (rebar exposed) A
iv. Joint failures A
v. Water tightness A
f. Metal pipe condition A
g. Control valve
I. Operational/exercised A
ii. Chained and locked A
h. Pond drain valve
i. Operational/exercised A

ii. Chained and locked

i. Outfall channels flowing

J. Other (specify)

3. Permanent pool (wet ponds)

a. Undesirable vegetative growth

b. Floating or floatable debris removal required

d. High water marks

e. Shoreline problems

f. Sediment accumulation

g. Other (specify)

4. Sediment Forebay

A
A
A
M
M
c. Visible pollution M
M
M
M
M
M

a. Sedimentation noted

b. Sediment removal when depth <20% design depth M

5. Dry pond areas

a. Vegetation adequate

b. Undesirable vegetative growth

c. Undesirable woody vegetation

d. Low flow channels clear of obstructions

zIZIZZ

e. Standing water or wet spots M,|S

Zu

f. Sediment and/or trash accumulation

g. Other (specify) M




Inspection Iltems

Checked?

Yes/No

Maintenance

Needed?
Yes/No

Inspection

Frequency

Comments

6. Condition of outfalls into pond

a. Riprap failures

>

b. Slope erosion

c. Storm drain pipes

d. Endwalls/headwalls

e. Other (Specify)

>

> > >
Dinlinlnln

7. Other

a. Encroachments on ponds or easement area

b. Complaints from residents (describe on back)

c. Aesthetics

ZIZ L

I. Grass height

ii. Graffiti removal necessary

=<

iii. Other

d. Any public hazards (specify)

e. Maintenance access

f. Monitor mosquito larvae presence (seasonal)

8. Constructed wetland areas

a.\egetation healthy and growing (50% surface arg
coverage)

M

b. Evidence of invasive species

M

c. Excessive sedimentation in wetland area

M

Inspection Frequency Key: A = Annual, SA = SemianM = Monthly, S = After major storm

© Source: Georgia Stormwater Management Manual — tedapom Watershed Management

Institute, Inc. (1997)




Summary

1. Inspectors Remarks:

Overall condition of Facility (Check one)
Acceptable
Unacceptable

2. Dates any maintenance must be completed by:

CERTIFICATION STATEMENT

| CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALY EXAMINED
AND AM FAMILIAR WITH THE INFORMATION ON THIS FORM AND BELIEVE
THE INFORMATION IS TRUE, ACCURATE AND COMPLETE.

Authorized Representative Signature Title ea



Operation and Maintenance Report for Media Filters(*)

Inspector Name:

Project Location (inc. SP
coordinates)

Inspection Date/Time:

Site Status/Owner Name:

Watershed:
Q- 8 [ c
g9 ST o o 2
. xZ2 | c@Z2 | So
Inspection ltems S E ol E Q3 Comments
5> | 527 | 28
s = L
Bioretention and Sand Filter (if applicable) Facilties
1. Debris removal
a. Bioretention and contributing areas cleadediris M
b. No dumping of yard waste into practice M
c. Any dumping of yard wastes into facility M
d. Litter (branches, etc.) been removed M
2. Vegetation (if applicable)
a. Plant height not less than design water depth M
b. Fertilizer per specification M
c. Plant composition according to approved plans M
d. No placement of inappropriate plants M
e. Grass height not greater than 6 inches M
f. No evidence of erosion M
3. Check dams/energy dissipators/sumps
a. No evidence of sediment buildup AS
b. Sumps should not be more than 50% full of
sediment AS
c. No evidence of erosion at downstream toe@p d
structures A,S
4. Dewatering
a. Dewaters between storms M
b. No evidence of standing water M
5. Sediment deposition
a. Swale clean of sediments A
b. Sediments should not be > than 20% of swadégd
depth A
6. Outlets/overflow spillway
a. Good condition (no need for repair) AS
b. No evidence of erosion AS
c. No evidence of blockages A




(5]
Sol 2SS9 | 88
. x £ c 2 0 O
Inspection ltems S E ol E Q3 Comments
o > g n O
O g < =S
7. Integrity of facility
a. Filter bed has not been blocked or filled
inappropriately A
b. Vandalism A
Sand Filter Facilities
1. Media/Filtration Chamber
a. Media removal/disposal if drain time > 72 tsou M
b. Media removal/disposal if <90% of design dept SA
c. Check for cracks/leakage SA
2. Sedimentation Chamber
a. Clear of sediment buildup (7 to 10-year otedn
recommended) A
b. Check for cracks/leakage SA

Inspection Frequency Key: A = Annual, SA = SemianM = Monthly, S = After major storm
®) Source: Georgia Stormwater Management Manual — tedafrom Watershed
Management Institute, Inc. (1997)

Summary

1. Inspectors Remarks:

Overall condition of Facility (Check one)
Acceptable
Unacceptable

2. Dates any maintenance must be completed by:

CERTIFICATION STATEMENT

| CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND
AM FAMILIAR WITH THE INFORMATION ON THIS FORM AND BELIEVE THE
INFORMATION IS TRUE, ACCURATE AND COMPLETE.

Authorized Representative Signature Title ea




Operation and Maintenance Report for Vegetated Swak, Filter Strips and Level Spreaders(*)

Inspector Name:

Project Location (inc. SP
coordinates)

Inspection Date/Time:

Site Status/Owner Name:

Watershed:
Q- 8 - c
82| 882 25
. X < c 5 < o Qo
Inspection Items 3 @ (Ol @ Q = Comments
o> | £E9 > o O
O g < =Ny
Vegetated Swales and Filter Strips (Vegetated Sves, as applicable)
1. Debris removal
a. Facility and adjacent areas clear of debris M
b. Inlets and outlets clear of debris M
c. Any dumping of yard wastes into facility M
d. Has litter (branches, etc.) been removed M
2. \egetation
a. Adjacent area stabilized M
b. Grass mowed to height of 3 inches M
c. Plant height not less than design water depth M
d. Fertilizer per specification M
e. Evidence of erosion present M
f. Is plant composition according to approveahgl M
g. Any unauthorized or inappropriate plantings M
h. Any dead or diseased plants M
i. Any evidence of plant stress from inadequwedéering M
J. Any evidence of deficient stakes or wires M
3. Oil and grease
a. Any evidence of filter clogging \ \ \ M
4. Dewatering
a. Facility dewaters between storms | | | VI
5. Check dams/energy dissipators/sumps
a. Any evidence of sedimentation buildup A|S
b. Are sumps greater than 50% full of sediment A,S
c. Any evidence of erosion at downstream toérop
structures AS




Inspection Iltems

Checked?

Yes/No

Maintenance

Needed?
Yes/No

Inspection
Frequency

Comments

6. Sediment deposition

a. Swale clean of sediment

A
b. Sediment should not be > than 20% of swadégtie
depth A
7. Outlets/overflow spillway
a. Good condition (no need for repair) A,
b. Any evidence of erosion A,S
c. Any evidence of blockages AS
8. Integrity of facility
a. Has facility been blocked or filled inappriapely A
b. Check for evidence of erosion/washout of
inlet/outlet filter media A
9. Bioretention planting soil
a. Any evidence of planting soil erosion \ A
10. Organic layer
a. Mulch covers entire area (NO voids) and to
specified thickness A
b. Mulch is in good condition A
Level Spreaders
a. Vegetated area has vigorous stand of grass SA'S
b. Spreaders uniformily distributes flow ovevdelip SA,' S
c. Check for evidence of erosion/washout of
inlet/outlet filter media A

Inspection Frequency Key A = Annual, SA = Semi-aainM = Monthly, S = After major storm
® Source: Georgia Stormwater Management Manual — tedafrom Watershed

Management Institute, Inc. (1997)




Summary

1. Inspectors Remarks:

Overall condition of Facility (Check one)
Acceptable
Unacceptable

2. Dates any maintenance must be completed by:

CERTIFICATION STATEMENT

| CERTIFY UNDER PENALTY OF LAW THAT | HAVE PERSONALLY EXAMINED AND
AM FAMILIAR WITH THE INFORMATION ON THIS FORM AND BELIEVE THE
INFORMATION IS TRUE, ACCURATE AND COMPLETE.

Authorized Representative Signature Title ea
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Appendix E
As-Built Location Forms



City of Marysville Stormwater Outfall Asbuilt
Location Form

This form must be filled out and submitted for eachconstructed outfall that
discharges directly to an open watercourse. Pleasabmit completed forms to:

City of Marysville Engineers Office
125 East Sixth Street
Marysville, Ohio, 43040

Stormwater Outfall As-built Location

Date of field location:
Project Name (Include Section and Phase):

State Plane Coordinate of outfall location
Northing ,
Easting ,
Elevation ,

Check all that apply:

Pipe Shape: Circular Other
Pipe arch
Elliptical
Box section
Pipe Material:
Concrete

Corrugated Metal (CMP_

Ductile Iron (DI)

Vitrified Clay

High-Density Polyethylene (HDPE)
Polyvinyl Chloride (PVC)

Other Describe:

Pipe Size: inches inside diameter, or
inches (rise) x inches (span)

Name of receiving stream, if known




Maintenance responsibility:

City of Marysville or
Private property owner/Home Owners Associ@n



City of Marysville Stormwater Control Facility As-b uilt Location Form

This form must be filled out and submitted for thelocation of each outlet structure
of a stormwater control facility. Please submit corpleted forms to:

City of Marysville Engineers Office
125 East Sixth Street
Marysville, Ohio, 43040

Stormwater Control Structure As-built Location

Date of field location:
Project Name (Include Section and Phase):

State Plane Coordinate of (check those that apply)

principle spillway location for dry detention basins, wet
detention basins, and constructed stormwater wetlais

overflow catch basin or standpipe for bioretentionfacilities
outlet end of sand filters

outlet end of vegetated swales or filter strips thaare designed
to serve as a water quality BMP only

overflow catch basin or standpipe for dry extendedletention
swales
Northing

Easting

Is facility intended to provide (check those that pply):

water quality control only
water quantity control only, or
water quality control and water quantity corrol

Maintenance responsibility:
City of Marysville or
Private property owner/Home Owners Associain





