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REGULATORY CONTEXT

- NEORSD Regulations (Title IV)

- City of Cleveland Regulations (§ 514)

- City of Cleveland Regulations (§ 3116)
- Compliance Flowcharts

- Stormwater Fee Credits
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% the crown of the pipe. If the crown of the
1 pipe was exceeded, then the HGL must be
io minimum of ten feet from the surface.
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CULVERT SYSTEM
DEVELOPMENT PARCEL
CONSIDERED IN EVALUATION

EXISTING CONDITION
5-YEAR, 6-HOUR EVENT

/" PIPE SEGMENT MEETING
LEVEL OF SERVICE DEFINITION

DISTRICT PIPE SEGMENT NOT
MEETING LOS DEFINITION

4+ LOCAL PIPE SEGMENT NOT
MEETING LOS DEFINITION




STORMWATER CONTROL MEASURES

- Surface, Subsurface, and
Above-ground
Management Strategies

. Construction Cost
Resources

- Maintenance Requirements
Resources
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BIORETENTION

Biorelention refers fo o surface depression with engineered so-l stone layers, and speciolized plants. While mainfenance

tended d

5

requuemenls are offen h:gner than traditional
oot B
P B

fots,

Bicretention is a method for managing stormweter
runoff on the surface. Bioretention deloys and reduces
the volume of stormwater runoff through native soil
infiltration and adsorptien from plants and within seil
(i.e., evapotranspiration|. Waler guality is improved by
promoting seftling, microbial breakdown, and nutrient
assimilation by plants.

When sized to comply with Title IV regulations,
which is often achieved with enhanced designe
le.g., oversizing), bicretention may be eligible for
o A 25% credit may be
available with higher levels of control.

sy
CREDIT be ovailoble depending on the level of rsdvo‘non

i p e roriolf ok

mﬁlmmon i required to cbta’n this cred't.

Whan propedy designed, installed, and

mintained, bloretention ney be digible for o
cunury ) ISR -1 - -«
CREDIT typical cradit for this type of control measura.

The opplicsten of skommealur avelils assuries e and appravil of on-siv
stormwater control moasures. by the Narthecst Ohia Ragianal Sewer District. Sao the
NEORSD Stovmwator Foo Crudit Poficy Menuai for adddfioedd information.

The design of the overflow structure should be based

on meeting local requirements for maximum post-
development seck flow rates and velume attenuation.

The bioretention system, including the underdrain(s) and
overflow structure, should be fully drained within 48 hours,
Surface ponding should draw down within 24 hours.

Plant species should ke non-invasive and native to
Northeast Ohio, Species should be able to withstand
variable moisture ancl temperature conditions, as well as
periodic inundation and scturated soil conditions. Trees
are typically not planted within the bottom of bicretention,
but can ke planted on side slopes so long as rocts will net
negatively impact sewer infrastructure.

Sediment cortrol measures must be incorporated and
maintained ot all fimes during construction. These
measures preveni construction site runcff and sediment
from entering and clogging the bicretention system. In the
case thot sediment enters a bicretention fecture durlng

provides greater woler qualily benelils and

tion can range in size from lorge defenhor basins 1o small planters integrated within parking

SYSTEM COMPONENTS

Components of bioretention (Figure 3-2) indude native
plants, bioretention sail, and filter and aggregate loyers,
Typical depins of the soil, filter, and aggregate storage
loyers are 24 inches, 6 inches, and 12 inches, respedtively;
however, depths of the flter and oggregate sterage

layer can very depending on storage needs and/or site
constraints.

An overflow structure regulates flows from the bioretention
system to downstreom sewer systems. A subsurfoce
underdrain system, with clean-outs, is typically connected
to the overflow structure when infiltreticn info native soils
is not feasible. Edge restroints — for example, a concrete
curb flush with the ground surface — can be indluded to
separate bioretention areas from the acjacent landscope.

SPATIAL CONSIDERATIONS

Biorelention can take the form of a bioretention basin
or a bicswole. Basins are mest suitable within open
space, lawn areas, or integrated within or adjacent

to large parking orecs. Bioswales are linear strips of
bi ion systems with minimum slope. They are most
suitable adjacent 1o roodwoys or small parking oreas, o
downstreem of building downspouls. Figures 3-3 through
3-7 show exomples of bioratention.

Installation of vegetation should coincide vath industry-
accspted planting windows for specific vegstation

types. After plants are installed, weekly maintenance is
recommended during the firs! two 1o three years 1o ensure
proper establishment,

Verify that all vegetation meets American Standard for
Nursery Stock, and verify post-construction warranty
periods for all vegetation, including seed, plants, and
frees,

MAINTENANCE CONSIDERATIONS

Routine inspection and maintenance will ensure that
bioretention systems function as intended over the long-
term. During the first year after construction, inspections of
the vegelction, underdrain system, and overflow structure
should occur weekly and follovang rain events. After the
first year, inspections should cccur monthly and following
rain events.

The minimum vegefation maintenance activities include

censtruction, sediment should be i yr
and properly dispased.

Construction should be suspended during periods of
rainfall fo limit compaction of bicretention layers and
clogging of the bicretention system. Inspect and maintain
all sediment control measures following periods of rainfall.

ding, watering, seasonal mulching, seasonal pruning,
and restoration/replacement of plants, when needed.

Adequate watering is critical during the first three years
of establishment and during dry periods within the active
growing season. Fertilizing should only e performex

if plant health requires it or if over time soil becomes
deficient of nutrients. An organic, sow-release fertilizer is
recommended in these sifuations.

SURFACE
MANAGEMENT

The geometry of bioretention iz flexible and usually
depends on the unique set of site constraints: for example,
existing topagraphy, proximity to buildings or readways,
or exsting ufilities. Incerporete appropricte setbacks

from building foundations and property lines, end avoid
conflicts with the groundwiater table.

DESIGN CONSIDERATIONS

Stormwater runoff is conveyed to bioretention via ovedond
flow, through curb cute near adjacent pavement, or
through e headwall connected 1o up: storm sewer
infrastructure. In all scenarios, sufficient erosion protectien,
energy dissipation, and flow spreading measures ore
required.

The typical ratio of bioretention surfoce ares to tibutary
drainage area is 1:15 (i.e., one square foot of bioretention
system would manage the stormweter runeff from 15
square feel of drainage oreq), alihough ratios can range
between 1:10 and 1:20 zwpendmg on spatial constraints
ond the land cover charact s of the upstreem
drainage orea. Al a minimum, bioretention systems should
be sized 1o fully copture and treat the Ohic EPA's waler
quality volume, which is the stormwater runoff genercted
during the 0.75-inch rain event.

FGURE 3.2 »

CONCEFTLALC 1OMN CF BIORETENTION

FIGURE 3-3 &
BIORETENTION WITHIN ©

FAGURE 3-4 A
BIORETENTION In

MULCH LAYER

retoins soil moisture

discharges runoff into
bioretention from
upstream infrastructure

BIORETENTION SOIL
speciclized soil that provides a
controlled infiltration rate
(minimum depth = 24 inches)

FILTER LAYER

protects aggregate and
underdrain from fine porticles
(depth = & inches)

RGURE3-5 A
ENTION BASIN WITHIN A SURFACE PARKING LO

FIGURE 3.6 A
RETENTION BASIN WITHIN

Ll

EDGE RESTRAINT

NATIVE PLANTS (optional) separates

reduce runoff volume, different landscape types
improve water quality, and helps with
and provide habitat maintenance

UNDERDRAIN
connects lo overflow
struclure; prevents
standing water and

AGGREGATE LAYER

provides subsurfoce storoge
of stormwater runoff

controls stormwater |minimum depth = 12 inches)
runoff peak flow rates
For addifional design considerations end technical guidance, consult Section 2.10 of the Ohic Department of Natural Rescurce’s Rainweter and Land Development Menvef. 3-4

FIGURE 3- 7A
NEWL

3-6
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IMPLEMENTATION

- Planning Recommendations

- Inventory of Existing
Drainage Facilities and
Collections Systems

- Examples for Integration of
On-Site Stormwater
Management
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