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SECTION 1 - PURPOSE AND INTNT

The purpose of this ordinance is to provide for the health, safety, and general welfare of the citizens of
Jeffersonville through the regulation of storm watet cunoff. This ordinance establishes guidelines for

construction of residential and commercial propetties within the jurisdiction of the Jeffersonville
Drainage Board. :

SECTION 2 - ACRONYMS |

For the purposes of this ordinance, the folloWing shall mear:

1. ASTM American Society for Testing Materials

2. JDB Jeffersonville Drainage Board

3. DGA Dense Graded Aggregaie

4. FEMA Federal Emergency Management Agency

5. HAC Hot Asphalt Concrete

6. INDOT Indiana Department of Transportation

7. NGVD National Geodetic Vertical Datum

8. NRCS USDA Natural Resources Conservation Service

9. RCP Reinforced Concrete Pipe

10.  SCS Soil Conservation Service (now known as the USDA Natural Resources

Conservation Service)

SECTION 3 - DEFINITIONS

1. ASTM. American Society for Testing Materials, an association that publishes standards and
requirements for materials used in the construction industry.
2. Blue Line Stream. Any stream depicted blue in color, solid or dashed, on a USGS Quad

Map.

3. Capacity of a Storm Drainage Facility. The maximum flow that canbe conveyed or stored
by a storm drainage facility without causing damage to public or private property.

4. Catch Basin. A chamber usually built at the curb line of a street for the admission of surface

water to a storm sewer or subdrain, having at its base a sediment sump designed to retain grit
and detritus below the point of overflow.

5. Channel. A portion of a natural or artificial watercourse which periodically or continuously
contains moving water, or which forms a connecting Jink between two bodies of water. It

has a defined bed and banks, which serve to confine the water.

6. Contour. An imaginary line on the surface of the earth connecting points of the same
elevation.

7. Contour Line. Line on a map, which represents a contour or points of equal elevation.

8. Crown of Pipe. The elevation of the top of pipe.

9. Culvert. A closed conduit used for the conveyance of surface drainage water under a
roadway, railroad, canal or other impediment.

10.  Datum. Any level surface to which elevations is referred, usually using Mean Sea Level.

11. Dense Graded Aggregate. Indiana No. 9 Crushed Stone.
12.  Design Storm. A selected storm event, described in terms of the probability of occurring
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once within a given number of years, for which drainage of flood control improvements are
designed and built.

Detention. Managing storm water runoff by temporary holding and controlled release.
Detention Basin. A facility constructed or modified to restrict the flow of storm water to a
prescribed maximum rate, and to detain concurrently the excess waters that accumulated
behind the outlet. ‘

Detention Storage. The temporary detaining of storm water in storage facilities, on rooftops,
in streets, parking lots, school yards, parks, open spaces or other areas under predetermined
and controlled conditions, with the rate of release regulated by appropriately installed
devices. (Refer to Section 8). ‘

Detention Time. The theoretical time required to displace the contents of a tank or unit ata
given rate of discharge (volume divided by rate of discharge).

Discharge. Usually the rate of water flow. A volume of fluid passing a point per unit time
commonly expressed as cubic feet per second, cubic meters per second, gallons per minute,
or millions of gallons per day. ‘

Drainage Area. The area draining into a stream at a given point. It may be of different sizes
for surface runoff, subsurface flow and base flow, but generally the surface runoff area is
considered as the drainage area.

Drainage Board. The Jeffersonville Drainage Board

Drainage Improvement. An activity within or adjacent to a natural stream or a man-made
drain primarily intended to improve the flow capacity, drainage, erosion and sedimentation
control, or stability of the drainage way.

Drop Inlet. A structure in which water drops through a vertical riser connected to a
discharge conduit or storm sewer.

Earth Embankment. A man-made placement of soil, rock, or other material often used to
form an impoundment. :

Easement. A right of use over designated portions of the property of another for a clearly
specified purpose. |

Emergency Spillway. Usually a vegetated earth channel used to safely convey flood
discharges around an impoundment structure.

Flood Elevation. The maximum level of high waters for a flood of a given return period and
rainfall duration.

Flood or Flood Water. Water that overflows the banks of a lake or watercourse.

Flood Hazard Area. Any floodplain, floodway, floodway fringe, or any combination which
is subject to inundation by the regulatory flood elevation or any floodplain as delineated by
Zone A on the current Flood Hazard Boundary Map of the Federal Emergency Management
Agency. |

Floodplain. The area adjoining the river or stream that has been or may be covered by
floodwaters. It consists of both the floodway and the floodway fringe.

Floodway. The channel of ariver or stream and those portions of the flood plains adjoining
the channel, which is reasonably required to, efficiently carry and discharge the peak flow of
the regulatory flood of any river or stream.

Floodway Fringe. That portion of the floodplain lying outside the floodplain lying outside
the floodway that is inundated by the regulatory flood.

Grade. (1) The slope of a road, a channel, or natural ground. (2) The finished surface of a
canal bed, roadbed, top of embankment, or bottom of excavation; any surface prepared to a
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design elevation for the support of construction, such as paving or the laying of a conduit.
(3) To finish the surface of a channel bed, roadbed, top of embankment, or bottom of
excavation, or other land area to a smooth, even condition.

Head. (1) The height of water above any plane of reference. (2) The energy, either kinetic
or potential, possessed by each unit weight of a liquid, expressed as the vertical height
through which a unit would have to fall to release the average energy possessed. Used in
various compound terms, such as pressure head or velocity head.

Head Loss. Energy loss due to friction, eddies, changes in velocity, elevation, or direction of
flow.

Headwater. (1) The source of a stream. (2) The water upstream from a structure or point on
a stream. j

Hydrograph. A graph showing for a given point on a stream the discharge, stage (depth),
velocity, or other property of water with respect to time.

INDOT. Indiana Department of Transportation. Generally used here to refer to
specifications contained in the publication "INDOT Standard Specifications."

NGVD. A particular elevation datum known as the National Geodetic Vertical Datum of
1929 (NGVD 1929).

Inlet. An opening into a storm sewer system for the entrance of surface storm water runoff
more completely described as a storm sewer inlet.

Invert. The inside bottom of a culvert or other conduit.

Manhole. Storm sewer structure through which a person may enter to gain access to a storm
sewer or enclosed structure. A manhole may also be an inlet for the storm sewer system.
Professional Land Surveyor. A person licensed under the laws of the State of Indiana to
practice land surveying. |

Professional Engineer. A person licensed under the laws of the State of Indiana to practice
professional engineering. ‘

Rainfall Intensity. The rate at which rain is falling at any given instant, usually expressed in
inches per hour. |

Rational Method. A means of computing storm drainage flow rates (Q) by use of the
formula Q = CIA, where C is a coefficient describing the physical drainage area, 1is the
rainfall intensity and A is the area.

Regulatory Flood. A flood with a peak having a probability of occurrence of one (1) percent
in any given year, which is commonly referred to as a one hundred (100) year flood as
calculated by a method and procedure, which is acceptable to the Board. If a permit for
construction in a floodway is required by the Indiana Department of Natural Resources, the
regulatory peak discharge must be calculated by the method and procedure acceptable to the
Board and the Indiana Department of Natural Resources.

Regulatory Floodway. The channel of ariver or stream and those portions of the floodplain
adjoining the channel which are reasonably required to carry and discharge the peak flow of
the regulatory flood of any river or stream.

Retention Facility. A facility designed to completely retain a specified amount of storm
water runoff without release except by means of evaporation, infiltration or pumping.

Runoff. That portion of precipitation that flows from a drainage area on the land surface, in
open channels, or in storm water conveyance systcms.

Sinkholes. A sinkhole is any closed depression in a limestone region formed by the removal
of water, surficial soil, rock or other material, that is connected to a cavern or underground
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SECTION 4 - GENERAL PROVSIONS

passage. The sinkhole drainage area shall include any area that contributes surface water
directly to the sinkhole. |

Slope. Degree of deviation of a surface from the horizontal, measured as a numerical ratio or
percent. Expressed as aratio, the first number is commonly the horizontal distance (run) and
the second is the vertical distance (rise) - e.g., 2:1. However, the preferred method for
designation of slopes is to clearly identify the horizontal (H) and vertical (V) components
(length (L) and Width (W) components for horizontal angles). Also note that according to
international standards (Metric), the slopes are presented as the vertical or width component
shown on the numerator - e.g., 1V: 2H. Slope expressions in this handbook follow the
common presentation of slopes - €.g., 2:1 with the metric presentation shown in parenthesis -
e.g., (1V: 2H). Slopes can also be expressed in “percents”. Slopes given in percents are
always expressed as (100V/H) -e.g.; a 2:1 (1V: 2H) slope is a 50% slope.

Soil. The unconsolidated mineral and organic material on the immediate surface of the earth
that serves as a natural medium for the growth of land plants. Also see alluvial soil, Clay,
Cohesive soil, Loam, Permeability (soil), Sand, Silt, Soil horizon, Soil profile, Subsoil,
Surface soil, Topsoil.

Storm Event. An estimate of the expected amount of precipitation within a given period of
time. For example, a 10-yr. frequency, 24-hr. duration storm event is a storm that hasa 10%
probability of occurring in any one?year. Precipitation is measured over a 24-hr. period.
Storm Frequency. The time interval between major storms of predetermined intensity and
volumes of runoff - e.g., a 5-yr., 10-yr. or 20-yr. storm.

Storm Sewer. A sewer that carries storm water, surface drainage, street wash, and other
wash waters but excludes sewage and industrial wastes. Also called a storm drain.

Storm water. Any surface flow, runoff, and drainage consisting entirely of water from any
form of natural precipitation, and resulting from such precipitation.

Surface Runoff. Precipitation that flows onto the surfaces of roofs, streets, the ground, etc.,
and is not absorbed or retained by f:hat surface but collects and runs off.

Time of Concentration (T¢). The travel time of a particle of water from the most
hydraulically remote point in the contributing area to the point under study. This can be
considered the sum of an overland flow time and times of travel in street gutters, storm
sewers, drainage channels, and all other drainage ways.

Watershed Area. All land and water within the confines of a drainage divide.

Zoning Ordinance. Jeffersonville Indiana Zoning Ordinance or any replacement zoning
ordinance and its amendments.

APPLICABILITY

1.

This section shall apply to all developments requiring a permit or approval, from the
Jeffersonville Plan Commission, or any other agency of Jeffersonville, subject to the
following exceptions:

1. Projects that require only individual Improvement Location Permits for a single
family dwelling, a two-family dwelling, or their accessory structures are not subject
to these requirements.

2. Projects that are agricultural structures in locations included in current soil and
waster conservation plans that have been approved by the Clark County Soil and
Water Conservation District are also exempt from these requirements.
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3. The provisions of this section shall be deemed as additional requirements to
minimum standards required by other ordinances of the City. In the case of
conflicting requirements, the most restrictive shall apply.

4. The Drainage Board may grant a waiver from any requirements of these regulations if
there are exceptional circumstances applicable to the site such that strict adherence to
the provisions of these regulations will result in unnecessary hardship and not fulfill
the intent of these regulations.

RESPONSIBILITY FOR ADMINISTRATION

The Jeffersonville Drainage Board (JDB) shall administer, implement, and enforce the provisions of
this ordinance. Any powers granted or duties imposed upon the JDB may be delegated in writing by
the Drainage Board to the enforcement personnel.

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.

ULTIMATE RESPONSIBILITY |
The standards set forth herein and promulgated pursuant to this ordinance are minimum standards.

NOTICE OF VIOLATION |
Whenever the Jeffersonville Drainage Board finds that a person or developer has violated or failed to

meet a requirement of this Ordinance, the JDB may order compliance by written notice of violation
to the responsible person.

APPEAL OF NOTICE OF VIOLATIQN

Any person receiving a Notice of Violation may app eal the determination of the JDB. The notice of
appeal must be received within 10 calendar days from the date of the Notice of Violation. Hearing
on the appeal before the JDB shall take place within 30 calendar days from the date of receipt of the
notice of appeal. The decision of the JDB shall be final.

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 five days of the decision of the JDB, the JDB may
pursue all remedies provided for in this ordinance or by law.

INJUNCTIVE RELIEF

Tt shall be unlawful for any person to violate any provision or fail to comply with any of the
requirements of this ordinance. Ifa person has violated or continues to violate the provisions of this
ordinance, the JDB may seek any remedies available under any applicable law, including, but not
limited to the following:

1. Preliminary or permanent injunction
2. Stop work order. ‘
CIVIL PENALTIES
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Any person, firm, or corporation who shall violate or fail to comply with any of the provisions of this
ordinance shall be liable for civil penalties to the JDB up to $2,500.00. Each day that the violation
exists or continues shall be deemed a separate offense. Any such person, firm or corporation shall
also reimburse the JDB for all attorneys' fee incurred in any enforcement action.

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 may be summarily abated or restored at
the violator's expense, or a civil action to abate, enjoin, or otherwise compel the cessation of such
nuisance may be taken.

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. It is within the discretion of other authorized enforcement
agencies to seek cumulative remedies.

PERMITS FOR CONSTRUCTION IN A FLOODWAY

The 1945 Flood Control Act (Indiana Code 13-2-22) of the State of Indiana prohibits the
construction of abodes or residences in or on a floodway. Prior approval of the Department of
Natural Resources is required for any type of construction, excavation, or fillingin orona floodway.

WETLANDS

Landowners and/or developers must notify and make application to all appropriate state and federal
agencies with authority for wetland protection. In cases where federal or state jurisdictional wetlands
have been determined to exist, those wetland areas and boundaries must be indicated on preliminary
and final drainage plans. '

The Board will not make determinations of the accuracy of delineation or extent of jurisdictional
wetlands. Approvals required by this ordinance may be deferred until wetland-related approvals
have been obtained.

SECTION 5 - DESIGN METHODOLOGY FOR STORM SEWER

This chapter establishes the minimum required standards for the planning and design of drainage
systems and storm water management facilities within Jeffersonville. All plans concerning dramage shall
be ptepated under the supetvision of and certified by a Registered Land Sutveyor or Professional
Engineer licensed by the State of Indiana. It is assumed that practicing Engineers /Sutveyorts involved
with preparing drainage plans have adequate knowledge of the recommended procedures; therefore,
there is no attempt in the document to provide step-by-step calculation methodologies.

STORM SEWER DESIGN PARAMETERS

All storm sewets, whether private or public, and whether constructed on private or public property shall
be designed to handle the flow for a minimum stotm return petiod of 10 years (10 year storm). In
addition, storm systems shall be designed to store the return period of 100 years (100 year storm).
These design parameters will allow surface water to drain into the storm system and not allow water to
stand outside the public right-of-way and easements.

The runoff calculation procedutes to be utilized depends upon the size of the proposed development or
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project as follows:

1. If the total tributary area to an existing or proposed storm water facility project watershed is
100 acres or less, or storage design is required for a site containing one acre or less, the
method of runoff calculation shall be the Rational Method.

2. If the tota] project drainage area is greater than 100 acres, or storage design is required for a
site containing more than one acre, a discharge hydrograph must be calculated using the
NRCS method or another method that has been approved by the JDB. .

3. The Rational Method may be used to design through drainage channel if the drainage area of
the channel is 100 acres or less, otherwise, the channel shall be designed by NRCS runoff
calculation methodology or another method that has been approved by the JDB.

FREQUENCY/RETURN PERIOD

The elevation of the 100-year pre- and post- development discharge shall be checked for all drainage
system designs to assure conformance with the guidelines of the FEMA Program. In the areas of the
Citynot covered by a Flood Insurance Study, the Design Engineer or Land Surveyor must determine
the pre-development 100-year Flood Elevation. The elevation for the 100-year post-development
discharge shall be conveyed within the limits of the proposed easement.

RAINFALL DURATION

The minimum design storm duration for planning and de51gn is dependent upon the runoff method

used.

I. The Rational Method calculates peak discharge only (as opposed to developing a runoff
hydrograph for an area). It makes a basic assumption that the design storm has constant
rainfall intensity for a time period (storm duration) equaling the project area time of
concentration.

2. The NRCS Method will utilize the NRCS Type II 24-hour rainfall distribution. The
exception is for the design of detention/retention basins where the 6-hour storm is used.

RAINFALL DEPTH
Rainfall Intensity-Duration Curves for Louisville, Kentucky shall be utilized in the Rational Method
to determine rainfall depths and storm intensities for Jeffersonville.

SURFACE CONDITION DATA

Maps depicting the NRCS Hydrologic Soil Groups, Existing Land Use, and Projected Land Use for
each watershed shall be evaluated to determine the appropriate surface condition factors for use in
runoff calculations.

RUNOFF CALCULATION METHODS (DESIGN FLOW)

Determination of Runoff Quantities:

Runoff quantities shall be computed for the area of the parcel under development plus the arca of the
watershed flowing into the parcel under development. The quantity of runoff which is generated as
the result of a given rainfall intensity shall be calculated as follows:

For areas up to and including 100 acres and storage design required for a site containing one acre or
less the Rational Method may be used. In the Rational Method, the peak rate of runoff, Q, in cubic
feet per second is computed as:
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Q=CIA

Where: C = Runoff coefficient, representing the characteristics of the drainage area and defined
as the ratio of runoff to rainfall.

I=  Average intensity of rainfall in inches per hour for a duration cqual to the
time of concentration (Tc) for a selected rainfall frequency.

A= Trbutary drainage area in acres.

The rainfall intensity factor, L, should be obtained from the Louisville, Kentucky Rainfall
Intensity-Duration Curves.

The time of concentration (Tc) to be used shall be the sum of the inlet time and flow time in the
drainage facility from the most remote part of the drainage area to the point under consideration.
The flow time in the storm sewers may be estimated by the distance in feet divided by velocity of
flow in feet per second. The velocity shall be determined by the Manning's Formula. Inlet time is
the combined time required for the runoff to reach the inlet of the storm sewer. It includes overland
flow time and flow time through established surface drainage channels such as swales, ditches and

sheet flow across such areas as lawns, fields and other graded surfaces.

The time of concentration, Tc, shall be determined by calculating the time for a particle of water to
travel from the most hydrological remote point of the project area to the point of interest. Time of
concentration to the first inlet or structure may be estimated by the Kirpick Equation (Tc =
0.0078*L"0.77%s”-0.385) where L equals jength of travel in feet and S equals slope in foot per foot.
Other methods to derive time of concentration such as TR-55, Kerby’s Equation and the Kinematic
Wave method will be acceptable. The minimum Te shall not be less than 10 minutes. Manning's
Equation should be used to estimate any in-pipe or channel travel.

Guidance to selection of the runoff coefficient nC" ig provided by Table 1, which shows values for
different types of surface and local soil characteristics. The composite "C" value used for a given
drainage area with various surface types shall be the weighted average value for the total area
calculated from a breakdown of individual areas having different surface types.

A listing of soils groups with their corresponding Hydraulic Soil Group can be found in the
Appendix. They are classified into four categories: A, B, C, and D.
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TABLE 1
RUNOFF COEFFICIENTS BASED ON LAND USE,
SOIL GROUPS AND SLOPE RANGE (%)

A B C D
LAND USE %IMP g2 27 7+ 02 27 7+ 02 2-7 7+ 02 27 7+
Residential 25 31 35 39 33 38 43 37 41 48 .40 44 52

38 42 45 49 44 48 52 47 50 56 .50 53 .59
65 65 67 .69 66 .68 71 .68 70 73 .69 71 75
75 73 75 77 75 76 78 76 77 79 77 78 80
Commercial Business 85 82 83 84 .83 .84 .8 .84 .85 .86 .84 .85 .86
Industrial 72 J10.73 74 72 74 76 73 75 .77 75 76079
Roofs, Driveways, Streets, etc. 100 05 .95 95 95 95 95 95 95 95 .95 95 95
Open Spaces, Lawns, Parks, etc. 0 09 15 21 13 .19 26 18 23 32 22 27 37

Woodlands 0 09 15 20 .13 .18 23 17 22 .26 .20 .25 .30
Pasture, Grass and Farmland 0 15 20 25 18 23 30 .22 .26 .35 .25 30 40
Newly Graded/Disturbed 65 67 69 .66 .68 .71 68 70 73 .69 71 .75

USDA NATURAL RESOURCES CONSERVATION SERVICE METHODS
The NRCS Methods are required for runoff calculation procedures for project sites whete the total
project area is greater than 100 acres or the storage design required for a site is more than one acre.

METHODS

The NRCS methods also include the TR-20 and TR-55 Methods. Detailed descriptions, example
calculations and worksheets for these methods are available mn:

1. Project Formulation - Hydrology, Technical Release No. 20 User's Manual;

2. Urban Hydrology for Small Watersheds Technical Release No. 55; and

3. A guide to Hydrologic Analysis Using NRCS Methods.

CURVE NUMBER
The curve number is similar to the Rational Method C-Factor in that it is based on the surface
condition of the project site.

For through drainage systems, post developed curve numbers shall be based on a watershed as
developed at the time of design.

DESIGN FLOWS

At 2 minimum, the facility must have the capacity to transport the 10-year post-development
discharge except in unusual cases, such as retrofit projects. The JDB shall determine design criteria
for retrofit projects or other unusual cases. The water surface profile and through system capacity
shall be checked for the 100-year post-development discharge. All drainage systems shall be capable
of passing the 100-year design flow within the drainage easement. Additional facility specific
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