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Dear Reader, 
 
Thank you for your interest in the City of Madisonville, “The Best Town on Earth”.  
Madisonville is a growing and dynamic community, located in the heart of western Kentucky.  
Madisonville, with its hometown atmosphere, boasts the feel of a small town with the amenities 
of a much larger city.  Our revitalized downtown, Arts Center, shops, restaurants, and 480 acres 
of parklands are just a few of the attractions continually drawing new residents and business to 
our community.   
 
Recently, the Hopkins County Joint Planning Commission developed new subdivision 
regulations that will apply to both Hopkins County and the City of Madisonville.  These new 
subdivision regulations are intended to simplify the development process and to establish 
consistent development standards throughout Hopkins County. 
 
For your convenience, the City of Madisonville is compiling a Development Manual to help 
familiarize you with our new procedures and regulations.  This manual is designed with you, the 
builder, the developer, and the homeowner, in mind.  We have begun compiling information 
about the requirements for building or developing in the City of Madisonville into this single 
readily accessible resource.  While this manual cannot cover every possible question you may 
have, we do hope it will provide you with the basics and with a source for further, in-depth 
information.   
 
This manual is a work in progress.  We will continue to expand and refine it appropriately in 
accordance with your responses and additional regulations.  We know that in March of 2003, 
the City will be required to comply with new storm water quality regulations, for example.  As a 
part of this Development Manual we have included various Administrative Requirements which 
will be introduced where and when we believe the benefits to the community warrant.  (These 
differ from the Core Requirements, which are required as a standard practice.) This will allow 
our community to “ease into” some of these requirements and test the waters before we are 
mandated.  Our goal is to make the sometimes-confusing development process clearer and 
simpler. 
 
We sincerely hope you find this information helpful and appreciate your patience and assistance 
as the manual evolves.   
 
If you have any suggestions of how the Madisonville Development Manual can better serve your 
needs, or if you have any further questions, please feel free to contact the City Engineer’s office.  
We are here to serve and assist you to ensure the quality and vitality of our community. 
 

 
Sincerely, 
 
 
 
Mike Arnold 
City Engineer 
(270) 824-2187 

How can this 
manual better 

serve your needs? 
 

We value your 
opinions…please contact 
us with your suggestions 

at 270.824.2187 
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The City of Madisonville and Hopkins County have jointly implemented a review process for all 
proposed developments.  The process is intended to ensure projects are designed and 
constructed to meet community standards.  These standards were adopted to promote the 
safety, welfare, and orderly development of the City and County and were designed in 
accordance with the goals set forth in the Hopkins County Comprehensive Plan.  As illustrated 
below, the Hopkins County Comprehensive Plan sets forth recommendations to guide the 
growth and development of the County and its Cities into the twenty-first century.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Comprehensive Plan uses proven planning strategies to address current and anticipated 
needs within the County.  These strategies are integrated into development guidance such as 
subdivision regulations, zoning ordinances, and policies that regulate growth.  This guidance is 
used by community decision-makers when reviewing proposed development and construction 
projects.  This regulatory process structure provides a tool for local officials and facilitates 
consistent growth and development standards throughout the County.   
 

Comprehensive Plan Regulatory Process 
(Source: Hopkins County Comprehensive Plan 1993) 
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The development review process is divided into two categories: 
 
1. Major Subdivision - The subdivision of land into more than five (5) lots or any subdivision 

which requires the construction or extension of public utilities and/or streets. 

2. Minor Subdivision - The subdivision of land into five (5) or fewer lots fronting on an existing 
public street and does not require the construction or extension of public utilities and/or 
streets.  Lot line amendments and remnants of land surveyed for conveyance or record 
purposes are also considered as minor subdivision plats.   

 
Since minor subdivisions do not require extensive infrastructure additions, the submittal of a 
minor plat is the only step required.  All major subdivisions require the submittal for approval of 
a preliminary plat and final plat before record documents are recorded in the County Clerk’s 
office.  If streets and utilities are required for the subdivision, construction plans must be 
approved prior to the start of construction.   
 
The overall review process can be seen in diagram below.  The following pages detail the 
process and requirements for the submittal of minor plats, preliminary plats, construction plans, 
and final plats. 
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Minor Plat Procedure 

 
Submittal 
Six copies of the minor plat shall be prepared and submitted to the Planning Director along with 
the completed Application for Review, review fee, recording fee, copy of deed(s) for the property 
under consideration, and a digital copy of the plat. 
 
Review 
Within five working days of submittal, the Planning Director or staff designee will review the 
minor plat for conformance with the county subdivision regulations.  Subdivisions located with 
the corporate limits of Madisonville also require the approval of the City Engineering 
Department.  After review, the Planning Director will notify the owner or preparer of the plat if 
there are any changes or additions that shall be addressed.  Once addressed, or if there are 
none, the Director will approve or disapprove the minor plat.  If approved, the plat will be 
recorded in the County Clerk’s office.  If disapproved, the applicant may make appropriate 
revisions/modifications and submit the plat to begin the process again.  Any decision of the 
Director may be appealed to the Planning Commission within thirty days of the decision. 
 
Distribution 

Upon approval and filing of the minor plat, one copy shall be retained in the Planning 
Commission office, one copy returned to the applicant, and the remaining copies to be 
distributed among the appropriate agencies. 
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Minimum Content 
The minor plat shall be drawn to a scale of 1”=100’ or less and on paper not larger than 24”x36” 
and shall obtain the following: 

a. Name of the subdivision with type plat; 
b. Name, address, phone number of owner, developer, preparer; 
c. Dated signature of land surveyor and engineer, as appropriate; 
d. Date of the field survey; 
e. Deed book and page number of all properties to be subdivided; 
f. If plat is an amendment to or a resubdivision of a recorded plat, the cabinet and slide 

number of the previously recorded plat; 
g. Vicinity map showing the general location of the subdivision in relation to the 

surrounding area and community features such as major traffic routes, parks, schools, 
and residential areas; 

h. Reference from one corner of the subdivision to a durable physical object, corner of a 
parent tract, or primary control network; 

i. Accurate bearings and distances of all subdivision boundaries and lot lines based on 
State Plane Coordinates.  Bearings shall be shown in degrees, minutes, seconds and 
distances shall be shown to the nearest 100th of a foot; 

j. Accurate location, description, and materials of all monuments in accordance with the 
Standards of Practice for Professional Land Surveyors; 

k. Street names, pavement width(s), right-of-way width(s) of all streets within and adjacent 
to the subdivision; 

l. Location, width, and purpose of all known easements within and adjacent to the 
subdivision; 

m. Location of setback lines with dimensions from the street right-of-way; 
n. Total acreage of the land being subdivided 
o. Lot sizes, in square feet if less than one acre; 
p. Lots numbered in consecutive order; 
q. Location, size, and identification of all utilities; 
r. North point and basis for north; 
s. Written and graphic scale; 
t. Tax map and parcel identification; 
u. Zoning; 
v. Location of existing buildings; 
w. Adjoining property lines shown by dashed lines; 
x. Record name, subdivision name, lot number, and deed book/page number for adjoining 

property owners; 
y. Location of 100-year floodplain; 
z. Standard floodplain note “This property is not (is) located in a area designated as a flood 

hazard area, as shown on FIRM Community Map/Panel Number _________/______, 
effective date ________.”; 

aa. If no public sewer is available, written approval from the Hopkins County Health 
Department; 

bb. Index sheet if more than one sheet is needed; 
cc. Certificates. 
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Preliminary Plat Procedure 

 
Submittal 
Prior to the submission of the preliminary plat for Planning Commission action, the developer, 
the design engineer, and the surveyor shall prepare a rough sketch of the proposal and meet 
with the Planning Commission staff and the City Engineer to discuss subdivision requirements, 
procedures, and possible issues related to the development of the property in question.  Only 
after this pre-application conference will the preliminary plat be accepted for review. 
 
The developer, design engineer, or surveyor shall submit seven blue-line prints of the proposed 
preliminary plat to the Planning Commission staff by the deadline (annual meeting deadlines 
and dates distributed in December of the preceding year).  Also required for submission is a 
completed Application for Review, a completed checklist, a digital copy of the layout of the 
proposed plat in .dwg format, review fee, copy of deed(s) for the property being subdivided, and 
a soil analysis from the Soil Conservation Service. 
 
Review 
Preliminary plats will be reviewed by the Planning Commission staff, engineer for the 
appropriate jurisdiction, and other appropriate and affected agencies within two weeks of the 
submission deadline.  Any additions, changes, or modifications requested by the reviewing 
agencies shall be reflected on five revised blue-line prints submitted to the Planning 
Commission staff no less than four working days prior to the Planning Commission meeting. 
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Action 
The Planning Commission will review the preliminary plat and approve, approve with conditions, 
postpone, or disapprove the plat.  Reasons for approval with conditions, postponement, or 
disapproval shall be noted in the minutes and shall be made available to the developer, the 
design engineer, or the surveyor in writing. 
 
Time Allotment 
Approval of the preliminary plat authorizes the developer to proceed with the preparation and 
submission of construction plans, but in no manner does it constitute approval of construction 
plans or the final plat.  The developer has two years within which to file an approved final plat or 
the preliminary plat becomes void.  If the final plat is submitted in phases, an automatic 
extension(s) of two years is given to the remaining preliminary phase(s).  At any time, if the 
approval of the plat becomes void, the plat may be submitted as new. 

 
Minimum Content 
Preliminary subdivision plats shall be drawn to a scale of 1”-100’ or less on paper no larger than 
24” x 36” and shall contain the following: 
a. Subdivision name with type plat. The name shall not duplicate or closely approximate the 

name of any subdivision on file in the Hopkins County Clerk’s office; 
b. Name, address, and phone number of owner, developer, and design engineer, and 

surveyor; 
c. Date of preparation; 
d. North point and basis for north; 
e. Written and graphic scale; 
f. Tax map & parcel identification; 
g. Vicinity map showing the general location of the subdivision in relation to the surrounding 

area and community features such as major traffic routes, parks, schools, and residential 
areas; 

h. Subdivision boundary with accurate bearings and dimensions based on State Plane 
Coordinates; 

i. Location of proposed lots; 
j. Lots numbered in consecutive order; 
k. Lot size, in square feet if less than one acre; 
l. Total acreage of land being subdivided; 
m. Street names, pavement width(s), right-of-way(s) width of all streets adjacent to the 

subdivision; 
n. Location, width, and purpose of all known easements; 
o. Street names, pavement width, right-of-way width, approximate street grade, and typical 

cross section for all proposed streets within the subdivision.  Street cross sections shall 
include details for sidewalks and curb and gutters, when required. 

p. Location of setback lines with dimensions from the street right-of-way; 
q. Location and size of existing sanitary and storm sewers, water mains, fire hydrants, gas 

lines, street lights, and underground wires within and adjacent to the subdivision; 
r. Location and size of proposed sanitary and storm sewers, water mains, fire hydrants, gas 

lines, street lights, and underground wires within and adjacent to the subdivision; 
s. Location of any proposed storm water retention basin and/or stream relocation; 
t. Location of watercourses; 
u. Location and identification of any areas determined to be environmentally sensitive as 

defined herein; 
v. Location and identification of any areas intended for public use or dedication and for 

common use of property owners; 
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w. Deed book and page number of all properties to be subdivided; 
x. Adjoining property shown by dashed lines; 
y. If plat is an amendment to or a resubdivision of a recorded plat, the cabinet and slide 

number of the previously recorded plat; 
z. Contours at vertical intervals of not more than two (2) feet; except on individual lots that are 

greater than five (5) acres, vertical intervals of no more than five (5) feet may be used; 
aa. Zoning, if applicable; 
bb. Letter from appropriate authority that public water and/or public sewer is available for 

connection, if applicable; 
cc. Record name, subdivision name, lot number, deed book and page number for adjoining 

property owners; 
dd. Index sheet if more than one sheet is required; 
ee. Floodplain reference, if applicable; 
ff. Any requested variances; 
gg. Certificates. 

 

Construction Plan Procedure 
 
Submittal 
Any major subdivision not involving new public streets or other utility improvements may omit 
this stage and proceed with final plat preparation and submission. 
 
The developer or design engineer shall submit five blue-line prints and one digital copy of 
complete construction plans showing all public improvements associated with the subdivision to 
the Planning Commission for review.  Construction plans shall be prepared and stamped by a 
licensed professional engineer and fully comply with the county subdivision regulations. 

 
Review 
The City Engineer shall review the plans, red mark one set to be retained in the engineer’s 
office, and red mark one set to be returned to the design engineer.  Within thirty days of 
submittal, the reviewing engineer shall notify the Planning Commission, in writing, of approval or 
disapproval of the plans.  Failure to do so does not constitute approval of the plans.  If 
disapproved, the design engineer may submit revised/modified plans as a new submittal.  Under 
no circumstances will approval be granted with conditions. 
 
Pre-Construction Meeting 
Approval of the construction plans authorizes the developer to proceed with the pre-construction 
meeting.  Prior to construction of the required improvements, the design engineer and the 
contractors completing the improvements shall meet with the City Engineer to discuss schedule 
of construction phases, inspection procedures, installation of erosion control, and difficulties that 
may arise during construction.  At the conclusion of this meeting, the developer is authorized to 
proceed with construction. 
 
Time Allotment 
All public improvements, as shown on the approved construction plans, shall be satisfactorily 
installed no later than two (2) years after the final plat has been approved for recording.  Upon 
satisfactory installation of the required improvements, as-built pans shall be submitted to the 
City Engineer. 
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Minimum Content 
All improvements shall be designed and constructed in accordance with the appropriate 
jurisdiction standards.  Construction plans shall be sufficient to show the locations, sizes, types 
of grades, and general design features of each facility, must be drawn to a horizontal scale of 
1”=50’ and a vertical scale of 1”=5’, on a 24” x 36” sheet with the following: 
a. Title Sheet with name of subdivision and type plans; name, address, and phone number of 

developer/owner and design engineer; date of preparation, vicinity map; index of sheets; 
certificates; 

b. Grading and Erosion Control Plans showing the existing and proposed contours with 
intervals of not more than two feet; buildings, infrastructure, and other topographic features 
as “to remain” or “to be removed”; location of all erosion and sediment control facilities with 
detail drawings of each type of facility being used.  Scheduling and specifications of 
sodding, seeding, and other vegetative BMPs shall be indicated. 

c. Street Plan and Profile of each proposed street in the subdivision.  The plans shall show all 
edges of pavements, rights-of-way, centerline designation, names, sidewalks, storm 
sewers, property lines, horizontal and vertical curve data, and, if applicable, ditch lines and 

Construction Plan Procedure 

City Engineer 
Review 

Submittal of 
Construction Plans 

Pre-Construction Meeting 

Approval 

Installation of Improvements 

As-Built Plans Submitted to 
City Engineer 
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Construction 

Disapproval 

Revision 



Chapter 1:  Overview of Review Process 1-9 

toe of slope.  The profile shall show all elevations and distances for the existing ground and 
the proposed grade surface, special ditches, storm sewers, and utility crossings. 

d. Typical Street Cross-Sections of each proposed street shall show the width of pavement 
and right-of-way; the depth of rock, base asphalt and surface asphalt; the location, depth, 
and width of sidewalks; details of curb and gutters; and the location of proposed utilities. 

e. Sanitary Sewer plans shall show pipe size, pipe material, connection to existing facilities 
and all facilities relating to the system, including, but not limited to, manholes and pump 
stations.  The profile of sanitary sewers shall show the grades and invert elevations of 
sewer lines as well as the elevations of the sewer lines where they cross a storm sewer, 
drainage channel, water line, other utility line, or roadway.  Any private sewage disposal 
system shall be approved by the Hopkins County Health Department prior to submission of 
the final plat. 

f. Water plans shall show the location and size of water mains, the connection to existing 
facilities, the location of valves, fire hydrants, and other information as may be required by 
the Kentucky Division of Water or by the appropriate jurisdiction.  The plans of the water 
system shall show the elevations of the water lines where they cross a storm sewer, 
drainage channel, sanitary sewer, other utility line, or roadway. 

g. Storm Water Drainage plans must indicate the following, as applicable: 
1. Drainage calculations signed and stamped by the design engineer; 
2. Drainage appurtenances such as drop boxes, curb and gutter inlets, flumes, headwalls, 

and street culverts; 
3. Pipe and ditch details; 
4. Direction of flow; 
5. Retention/detention areas; 
6. Drainage easements. 

h. Other Utilities  The plans shall indicate the existing and proposed location of electric lines 
and poles, street lights, gas lines, telephone, cable television, stop signs, street name 
signs, and all other private/public utilities. 

i. Itemized Construction Cost shall be submitted by the design engineer with stamp and 
signature. 

j. Access Permit from the County/City/State onto the respective existing street. 

 
Final Plat Procedure 
 
Submittal 
Prior to completion of required improvements, the developer may submit the final plat with an 
acceptable surety. 
 
The developer, the design engineer, or the surveyor shall submit five blue-line prints of the 
proposed final plat to the Planning Commission staff by the deadline (annual meeting deadlines 
and dates distributed in December of the preceding year).  Also required for submission is a 
completed Application for Review, a digital copy of the plat in .dwg format, review fee, recording 
fee, and a letter from the City Engineer attesting to the completion of the required improvements 
or an acceptable surety. 
 
Review 
Within ten working days, the Planning Commission staff and the appropriate jurisdiction 
engineer shall review the final plat for conformity with the approved preliminary plat and with 
these regulations.  When all requirements have been met, the planning director shall approve 
the final plat and record it in the Hopkins County Clerk’s office.  If the requirements have not 
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been met, or if there is a question as to compliance, the plat shall be taken to the Planning 
Commission body for action.  Any action of disapproval shall be stated in writing and made 
available to the developer. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Distribution 
Once approved and recorded, one copy of the final plat will be retained in the Planning 
Commission office, one copy will be returned to the applicant, and the remaining copies will be 
distributed among appropriate agencies. 
 
Minimum Content 
Final plats shall be drawn to a scale of 1”=100’ or less on paper no larger than 36” x 48” with the 
following: 
a. Subdivision name with type plat; 
b. Name, address, and phone number of owner/developer, design engineer, surveyor; 
c. Date of preparation; 
d. Deed book, page number, and legal description of all properties being subdivided; 
e. Vicinity map showing the general location of the subdivision in relation to the surrounding 

area and community features such as major traffic routes, parks, schools, and residential 
areas; 

f. Reference from one corner of the subdivision to a durable physical object, corner of a 
parent tract, or primary control network; 

Final Plat Procedure 

Submittal of Final Plat 
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Revision 
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g. Accurate bearings and distances of all subdivision boundaries and lot lines based on State 
Plane Coordinates.  Bearings shall be shown in degrees, minutes, seconds and distances 
shall be shown to the nearest 100th of a foot; 

h. Accurate location, description, and materials of all monuments in accordance with 
acceptable standards; 

i. Street names, pavement width, right-of-way width within the subdivision with accurate 
bearings, dimensions, and angles of intersection.  For all arcs, show the length radii, points 
of curvature, tangent bearings and distances; 

j. Street names, pavement width, and right-of-way width for streets adjoining the subdivision; 
k. Location, width, and purpose of all easements adjacent to and within the subdivision; 
l. Location of setback lines with dimensions from the street right-of-way; 
m. Total acreage of the land being subdivided; 
n. Lot sizes, in square feet if less than one acre; 
o. Lot numbers, in a consecutive order, continuing from Phase to Phase; 
p. Location of 100-year floodplain; 
q. Standard Note:  “This property is not (is) located in an area designed as a flood hazard 

area, as shown on Community Map/Panel Number ______/______, effective date 
__________.” 

r. Location of watercourses and environmentally sensitive areas; 
s. North point with basis for north; 
t. Written and graphic scale; 
u. Tax map & parcel identification; 
v. Boundary and identification of property intended for public use or dedication and for 

common use of property owners; 
w. Adjoining property shown by dashed lines; 
x. Record name, subdivision name, lot numbers, deed book/page number for adjoining 

property owners; 
y. Subdivision convenants/restrictions; 
z. Zoning; 
aa. Any variances granted; 
bb. Certifications; 
cc. Executed Subdivision Improvements Contract;  
dd. Surety/Bond; 
ee. All informative or restrictive notes numbered in sequential order and grouped in one list; 
ff. Individual lot approval from Hopkins County Health Department, if no public sewer system 

is available. 
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Composite Checklist 
 
The following provides a composite checklist of information required on plats. 
 

General Information – All Plats  
a. North point and basis for north; 
b. Written and graphic scale; 
c. Index sheet if more than one sheet is needed; 
d. Total acreage of land; 
e. Accurate bearings and distances of subdivision boundaries and lot lines based on State 

Plane Coordinates; 
f. Deed book, page number, and boundary description of all properties being subdivided; 
g. Zoning; 
h. Tax map and parcel identification; 
i. Lot sizes; 
j. Adjoining property lines shown by dashed lines; 
k. Lot numbers, in a consecutive order, continuing from Phase to Phase, if applicable; 
l. Street names, pavement width(s), and right-of-way width(s) of all streets within and 

adjacent to the subdivision; 
m. Location of setback lines with dimensions from the street right-of-way; 
n. Location, width, and purpose of all known easements within and adjacent to the 

subdivision; 
o. Location of watercourses and environmentally sensitive areas; 
p. Location of 100-year floodplain; 
q. Standard floodplain note “This property is not (is) located in an area designated as a flood 

hazard area, as shown on FIRM Community Map/Panel Number _________/______, 
effective date ________.”; 

r. Record name, subdivision name, lot number, and deed book/page number for adjoining 
property owners; 

s. Individual lot approval from Hopkins County Health Department, if no public sewer system 
is available; 

t. Certificates. 
 

Additional Information - Minor Plat 
a. Drawn to a scale of 1”=100’ or less; 
b. Use paper not larger than 24”x36”; 
c. Identify the cabinet and slide number of the previously recorded plat, if plat is an 

amendment to or a resubdivision of a recorded plat; 
d. Reference from one corner of the subdivision to a durable physical object, corner of a 

parent tract, or primary control network; 
e. Date of the field survey; 
f. Dated signature of land surveyor and engineer, as appropriate; 
g. Accurate location, description, and materials of all monuments in accordance with the 

Standards of Practice for Professional Land Surveyors, (latest revision); 
h. Location, size, and identification of all utilities; 
i. Location of existing buildings. 
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Additional Information - Preliminary Plat 
a. Drawn to a scale of 1”-100’ or less; 
b. Use paper no larger than 24” x 36”; 
c. Identify the cabinet and slide number of the previously recorded plat, if plat is an 

amendment to or a resubdivision of a recorded plat; 
d. Contours at vertical intervals of not more than two (2) feet; except on individual lots that are 

greater than five (5) acres, vertical intervals of no more than five (5) feet may be used; 
e. Location of proposed lots; 
f. Street names, pavement width, right-of-way width, approximate street grade, and typical 

cross section for all proposed streets within the subdivision.  Street cross sections shall 
include details for sidewalks and curb and gutters, when required; 

g. Location and size of existing sanitary and storm sewers, water mains, fire hydrants, gas 
lines, street lights, and underground wires within and adjacent to the subdivision; 

h. Location and size of proposed sanitary and storm sewers, water mains, fire hydrants, gas 
lines, street lights, and underground wires within and adjacent to the subdivision; 

i. Location of any proposed storm water retention basin and/or stream relocation; 
j. Location and identification of any areas intended for public use or dedication and for 

common use of property owners; 
k. Letter from appropriate authority that public water and/or public sewer is available for 

connection, if applicable; 
l. Any requested variances. 

 
Additional Information - Final Plat 
a. Drawn to a scale of 1”=100’ or less; 
b. Use paper no larger than 36” x 48”; 
c. Reference from one corner of the subdivision to a durable physical object, corner of a 

parent tract, or primary control network; 
d. Accurate location, description, and materials of all monuments in accordance with 

acceptable standards; 
e. Street names, pavement width, right-of-way width within the subdivision with accurate 

bearings, dimensions, and angles of intersection.  For all arcs, show the length of radii, 
points of curvature, tangent bearings and distances; 

f. Boundary and identification of property intended for public use or dedication and for 
common use of property owners; 

g. Subdivision convenants/restrictions; 
h. Any variances granted; 
i. Executed Subdivision Improvements Contract;   
j. Surety/Bond; 
k. All informative or restrictive notes numbered in sequential order and grouped in one list. 

 
Construction Plan Requirements 
Title Sheet  
a. Name of subdivision; 
b. Type of plans; 
c. Name, address, and phone number of developer/owner and design engineer; 
d. Date of preparation; 
e. Vicinity map;  
f. Index of sheets;  
g. Certificates. 
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Grading and Erosion Control Plans  
Grading and Erosion Control Plans must indicate the following for erosion and sediment control 
measures (ESC) for both during construction and post-construction: 
a. Existing and proposed contours with intervals of not more than two feet; 
b. Buildings, infrastructure, and other topographic features as “to remain” or “to be removed”;  
c. Location of all erosion and sediment control facilities with detail drawings of each type of 

facility being used; 
d. Scheduling and specifications of sodding, seeding, and other vegetative BMPs shall be 

indicated; 
e. Sequence of construction and overall site disturbance. 
 
Street Plan and Profile  
For each proposed street in the subdivision,  
a. The plans shall show: 

1. All edges of pavements; 
2. Rights-of-way; 
3. Centerline designation; 
4. Names; 
5. Sidewalks; 
6. Storm sewers; 
7. Property lines; 
8. Horizontal and vertical curve data; 
9. If applicable, ditch lines and toe of slope; 

b. The profile shall show: 
1. All elevations and distances for the existing ground; 
2. The proposed grade surface; 
3. Special ditches; 
4. Storm sewers; 
5. Utility crossings. 
 

Typical Street Cross-Sections  
Each proposed street shall show:  
a. Width of pavement and right-of-way;  
b. Depth of rock;  
c. Base asphalt and surface asphalt;  
d. Location, depth, and width of sidewalks;  
e. Details of curb and gutters;  
f. Location of proposed utilities. 
 
Sanitary Sewer Plans  
Sanitary sewer plans must indicate the following, as applicable: 
a. Pipe size and material; 
b. Connection to existing facilities; 
c. Facilities relating to the system (such as manholes and pump stations);  
d. Documented Hopkins County Health Department approval of any private sewage disposal 

system. 
 

Profile of sanitary sewers shall show; 
a. Grades and invert elevations of sewer lines; 
b. Elevations of the sewer lines where they cross a storm sewer, drainage channel, waterline, 

other utility line, or roadway. 
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Water Plans  
Water plans must indicate the following, as applicable: 
a. Location and size of water mains; 
b. Connection to existing facilities; 
c. Location of valves, fire hydrants, and other information as may be required by the Kentucky 

Division of Water or by the appropriate jurisdiction; 
d. Elevations of the water lines where they cross a storm sewer, drainage channel, sanitary 

sewer, other utility line, or roadway. 
 
Storm Water Drainage Plans  
Storm water drainage plans must indicate the following, as applicable: 
a. Drainage calculations signed and stamped by the design engineer; 
b. Drainage appurtenances such as drop boxes, curb and gutter inlets, flumes, headwalls, and 

street culverts; 
c. Pipe and ditch details; 
d. Direction of flow; 
e. Retention/detention areas; 
f. Drainage easements. 
 
Storm Water Modeling 

When determined by the City Engineer to be in the best interest of the City, hydraulic and 
hydrologic modeling of the storm water system will be required. Electronic copies of hydraulic 
and hydrologic models shall be submitted with the Storm Water Drainage Plans.  These models 
must use acceptable hydrologic and hydraulic methods, and modeling software (generally those 
that are accepted by FEMA).  Please confirm your selected methods with the City Engineer prior 
to their utilization.  The City Engineer may request all relevant electronic modeling, analysis, 
data files or other calculations necessary to support the modeling associated with the project. 
 
Other Utilities  
Utility plans must show existing or proposed locations of the following, as applicable: 
a. Electric lines and poles; 
b. Street lights; 
c. Gas lines, telephone, cable television; 
d. Stop signs; 
e. Street name signs; 
f. All other private/public utilities. 
 
Itemized Construction Cost  
The design engineer shall submit an itemized construction cost estimate along with appropriate 
certifications.  The documents shall be signed and stamped appropriately by the engineer. 
 
Access Permit  
If applicable, access permits issued by the County/City/State agencies for access onto the 
respective existing street. 
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Responsible Parties 
 
It is the responsibility of the developer or developing agency to determine what county, state or 
federal permits are required and to obtain these permits.  Having a city development permit 
does not mean that additional state and federal permit requirements have been met.  Additional 
permits or requirements may include, but are not limited to: 

• Kentucky Division of Water Floodplain Construction Permit 

• Kentucky Division of Water KPDES Storm Water Permit  

• FEMA floodplain updates (for projects that change the FEMA floodplain).  The design 
engineer will be responsible for submitting the appropriate data application. 

• 401 and 404 Permits- Kentucky Division of Water and US Army Corps of Engineers.   

 
Variance Procedure 

 
Where the Planning Commission finds that extraordinary hardships or practical difficulties may 
result from strict compliance with these regulations, it may reduce or otherwise vary the 
requirements of these regulations.  Such variances may be granted only if the Planning 
Commission finds the request is without detriment to the public good; does not impair the 
purposes and basic objectives of the regulations; is not generally applicable to other property; 
does not in any manner vary from provisions of the zoning ordinance or other adopted 
regulations; and does not impair the desirable general development of the neighborhood and 
community as proposed by the Comprehensive Plan. 
 
Procedure: 
1. A petition for any such variance shall be submitted in writing by the subdivider at the time 

when a plat is filed for consideration by the Commission.  The petition shall state fully the 
grounds for the application and all of the facts relied upon by the petitioner. 

2. In granting such variance, the Commission may attach and require whatever conditions it 
deems necessary to reasonably assure the basic objectives of these regulations. Any 
variance granted shall be noted in the Commission’s official minutes along with the reasons 
for the granting of the variance. 

 
Orders, Appeal, and Violations 

 
Approval Required 
No person or his agent shall subdivide any land before securing approval from the Planning 
Commission for a plat designating the areas to be subdivided, and no plat of a subdivision of 
land shall be recorded by the Hopkins County Clerk until it has been approved by the 
Commission. 

Note:  The following Variance Procedure, Orders, Appeals, and 

Violations, and Enforcement information applies to those items 

regulated through the Hopkins County Subdivision 

Regulations.  Additional penalties or procedures may apply to 

locally controlled issues, such as Floodplain Management.  

Please see the individual Chapters for these additional penalties 

or procedures.   
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No person, or his agent, owning land composing a subdivision shall transfer or sell any lot or 
parcel of land located within a subdivision by reference to, or by exhibition, or by any other use 
of a plat of such subdivision, before such plat has received final approval of the Planning 
Commission and has been recorded in the Hopkins County Clerk’s office. 

 
Appeal 
Any person or entity claiming to be injured or aggrieved by any final action of the Planning 
Commission shall appeal from the final action to the Hopkins County Circuit Court. KRS 
100.347(2) 
 
Complaints Regarding Violations 
Any person may file a written complaint alleging violation of these regulations.  Such complaint 
shall state fully the cause and basis thereof and be filed with the Planning Commission. The 
Planning Director shall properly record such complaint, investigate, and take action thereon as 
provided by these regulations.  If found to be in violation, the Developer shall be notified and 
given reasonable time to correct any violations. 

 
Enforcement and Penalties 
 
The Planning Commission shall have the power to apply for an injunction against any type of 
subdivision construction by the subdivider or the landowner where subdivision regulations have 
been violated.  Any person or entity who violates any of the provisions of KRS 100.201 to 
100.347 or any of the regulations adopted pursuant thereto for which no other penalty is 
provided, shall upon conviction, be fined not less than ten dollars but not more than five hundred 
dollars for each conviction.  Each day of violation shall constitute a separate offense. 
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Flood control design or water “quantity” management deals with capturing and detaining 
relatively infrequent, severe runoff events, such as the 10-, 25-, or 100-year frequency storm. 
Water “quality” control design or management requires that the more frequent and smaller storm 
events be addressed.  The need for managing smaller storms is directly related to urbanization 
and the accompanying increase in impervious area, which impairs surface water quality.  
 
Eroded soil and other pollutants, such as metals, fertilizers, pesticides, oils and grease, 
accumulate on impervious surfaces, and are flushed off by the early stages of runoff.  This “first 
flush” carries a shock loading of these pollutants into receiving waterways.  By capturing and 
treating the first 1-inch of runoff, up to 90% of pollutants that are washed off of the land can be 
removed from the storm water before entering the drainage system. 
 
To manage both water quantity and quality, storm water facilities must be designed to capture 
and treat two types of storm events: 

• Flood attenuation: The 10-year or 25-year frequency storm event (and larger) 

• The first flush:  The first 1-inch of runoff from the entire contributing watershed 
 
Controlling both extremely large events, to prevent flooding, and more frequent events, to 
mitigate water quality impacts, can be achieved through the proper design of detention/retention 
facilities.  Among the alternatives, wet ponds and constructed marsh systems are the most 
effective for achieving control of both storm water volume and quality.  Alternative Best 
Management Practices (BMPs) providing flood attenuation and treatment of the first flush and 
are also acceptable.    
 
This chapter sets forth design and construction standards for storm water runoff volume and 
rate reduction.  These standards are used by the City of Madisonville to analyze proposed storm 
water management systems, in accordance with the objectives of managing both the quantity 
and quality of storm water runoff.  The following performance standards and provisions apply to 
all major and minor development. 
 
Core Requirements versus Administrative Requirements 
Throughout this Development Manual, reference will be made to Core Requirements and 
Administrative Requirements.  An understanding of the differences between the two is important 
for individuals using the Manual.  The Core Requirements are directives and standards that all 
development is required to utilize as a routine part of the development process.  Administrative 
Requirements, on the other hand are standards or directives that are always encouraged and 
which may be imposed upon a development as requirements when it is determined that 
including those components is in the overall best interest of the community.  These 
Administrative Requirements may be required by the Hopkins County Planning Commission or 
by the City Engineer when it is determined they are necessary. 
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Goals of This Chapter 

• To protect or enhance storm water quality to a level that meets federal regulations and 
minimizes the impacts from new development or areas of significant redevelopment. 

• To standardize the construction of storm water management facilities by developing detailed 
guidance to address storm water quantity and quality. 

• To encourage the use of natural and aesthetically pleasing design that maximize 
preservation of natural areas. 

• To ensure a functional storm water quantity and quality management system that will not 
result in excessive maintenance costs. 

• To encourage preservation of floodplains, floodways and open spaces to protect and benefit 
the community’s quality of life and natural resources. 

 
Core Requirements 

 

 
Easements Along Steams/Watercourses 
Whenever any stream or important surface drainage course is located in an area which is being 
subdivided, the subdivider shall provide an adequate easement along each side of the stream 
for the purpose of widening, deepening, sloping, improving or protecting the stream or drainage 
course.  The adequacy of the easement shall be determined by the City Engineer.  Under no 
circumstances shall the easement be less than ten (10) feet as measured outward from both 
stream banks at the outermost bank point.  Any alteration or other work performed on the 
stream/watercourse shall be permitted by the appropriate agency. 

 

Storm Water Drainage System 
An adequate drainage system, including ditches, pipes, culverts, intersectional drains, drop 
inlets, bridges, etc., shall be provided for the proper drainage of all surface water.  

1. A report by an engineer as to the ability of existing watercourse channels, storm sewers, 
culverts, and other improvements pertaining to drainage or flood control within the 
subdivision, in order to handle the additional runoff created by the development of the land, 
is required.  Additional information shall be submitted indicating that provisions have been 
made for the disposal of surface water without any damage to the developed or 
underdeveloped land down stream of the proposed subdivision.  The use of sinkholes as 
runoff outlets is prohibited.  The report shall include an estimate of the quantity of storm 
water entering the subdivision naturally from areas outside the subdivision and the 
quantities of flow at each pickup point (inlet) and the location, sizes, and grades of required 
culverts, drainage sewers, and other required appurtenances. 

2. Culverts and storm sewers in all streets shall be designed on a ten-year, 24-hour storm 
event and checked for a 100-year frequency to ensure no structures will be inundated by 
floodwaters.  The minimum capacity for curb and gutter inlets and open channels shall be 
computed on a rainfall intensity of four inches per hour.  Ditches shall be sloped not less 
than three to one and back slopes shall be not less than two to one.  Cross drains shall be 
provided to accommodate all natural and post development water flow, and shall be of 
sufficient length to permit full width roadway and the required slopes.  In no case shall the 
pipe be less than fifteen (15) inches.  Cross drains shall be built on straight line and grade, 

New development must meet or exceed the following 

requirements as identified in the Hopkins County Subdivision 

Regulations (Article 7). 
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and shall be laid with the spigot end pointing in the direction of the flow and with the ends 
fitted and matched to provide tight joints and a smooth uniform invert.  They shall be placed 
at a sufficient depth below the roadbed to avoid dangerous pressure of impact, and in no 
case shall the top of the pipe be less than one foot below the roadbed. 

3. The road storm sewer system shall serve as the primary drainage system and shall be 
designed to carry roadway, adjacent land, and building storm drainage under developed 
conditions. 

4. No storm sewer shall be permitted to run into the sanitary sewer system. 

5. Ditches and open channels shall be seeded or sodded and material and construction 
specifications for all drainage projects shall be in compliance with Kentucky Department of 
Highways (KDOH). 

 
Administrative Requirements 

 
Runoff Calculations 
This section provides guidance for standard hydrologic methods used to determine runoff 
quantities.  Runoff quantities shall be computed for the watershed under development and the 
contributing watershed flowing into or through the watershed being developed.  Runoff 
quantities shall be computed for existing and proposed site conditions. 
 
Rainfall data for design events (10-year, 25-year, etc.) shall be obtained from the Kentucky 
Department for Natural Resources and Environmental Protection, Engineering 
Memorandum No. 2, Rainfall Frequency Values for Kentucky.  Other data sources are 
acceptable, but require approval by the City Engineer. 
 
Minor Development 
For purposes of this Manual, Minor Developments are those developments that have watershed 
drainage area, either within the development or tributary to the development, of less than 100 
acres.  
 
The Rational Method (Q = CiA) may be used for estimation of peak runoff when the total 
watershed area tributary to the design point is 100 acres or less, provided analysis of 
downstream detention facilities is not required.  “Q” is the runoff rate (cubic feet per second), “C” 
is the runoff coefficient (no units), “i” is the rainfall intensity (inches per hour), and “A” is the area 
(acres). 

a. The rainfall intensity, “ i ”, will be taken from the appropriate curve for the Western Kentucky 
region. 

b. The time of concentration shall be determined using the method described in Technical 
Release No. 55 published by the U.S. Department of Agriculture, Natural Resources 
Conservation Service.  In residential areas, a maximum time of concentration of 20 minutes 
shall be used for the flow time to the first pick-up point in the system. 
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c. The following runoff coefficients, “C”, shall be used in residential areas: 
 

 
 

Average Lot Size 

 
Average % 
Impervious 

Runoff Coefficients "C" for 
Hydrologic Soil Group 

A B C D 

1/8 of an acre or less 65 0.41 0.59 0.72 0.77 

1/4 of an acre 38 0.16 0.37 0.54 0.64 

1/3 of an acre 30 0.12 0.32 0.50 0.61 

1/2 of an acre 25 0.09 0.29 0.47 0.59 

1 acre 20 0.06 0.26 0.45 0.57 

2 acres or more 12 0.05 0.23 0.41 0.50 

 
Additional guidance for the Rational Method can be found in the Kentucky Transportation 
Cabinet, Drainage Guidance Manual. 
 
Major Development 
For purposes of this Manual, Major Developments are those developments that have watershed 
drainage area, either within the development or tributary to the development, of 100 acres or 
more. 
 
For determination of runoff from major developments when upstream and/or downstream storm 
water facilities require analysis, and for the determination of detention storage requirements, an 
approved hydrologic method/model shall be used, such as: 

a. Natural Resource Conservation Service UD-21, TR-20, TR-55 
b. Corps of Engineers HEC-HMS or HEC-1 Hydrologic Models 
c. U.S. EPA’s SWMM Hydrologic/Hydraulic Model 
d. Continuous simulation (e.g. HSPF) 
e. Others as approved by the City Engineer 
 
Determination of Channel Size  
The Manning Equation should be used to determine the size for open channels.  If the Manning 
Equation is not used, the alternative method used will be approved by the City of Madisonville. 

 
Manning Equation 

 
Q = 1.49   AR2/3  S1/2 
         n 
 

 Q = flow, in cubic feet per second 
 A = cross sectional area, in square feet 
 n = Manning's coefficient of roughness 
 R = hydraulic radius = A/P, in feet 
 P = wetted perimeter 
 S = slope (ft/ft) 
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a. There are numerous sources that provide an estimate of Manning’s n values for various 
channel types.  One recommended source is Roughness Characteristics of 
Natural   Channels, U.S.G.S., 1967.  The publication is available online at 
www.engr.utk.edu/hydraulics/openchannels/title.htm.  Another excellent source is “Open-
Channel Hydraulics” by V.T. Chow.  

 
The minimum allowable Manning’s n for open channels is 0.035, in the absence of special 
channel lining treatments. 
 

b. The Manning Equation may also be used for pipe 
calculations to determine capacity, however, pipes should be 
checked for inlet/outlet control and the appropriate KDOH or 
FHWA nomograph shall be used.  A recommended source 
on culvert design is FHWA HDS No. 5, Hydraulic Design of 
Highway Culverts.  Manning's n factors for pipes shall be 
established based on manufacturer recommendations or 
other reliable sources.  The table to the right provides 
anticipated n values for various surfaces. 

 
Downstream Drainage Analysis 
Downstream drainage analysis of the impacts of a development may be required at the 
discretion of the City Engineer.  Where the City Engineer determines that the minimum 
requirements do not provide adequate protection, downstream improvements or additional on-
site storm water quantity control measures will be required to eliminate any potential 
downstream flooding or other damage that may occur as a result of the proposed development. 
 
Analysis will also assess downstream water quality impacts resulting from the project and shall 
provide mitigation of these impacts per the discretion of the City Engineer.  The existing or 
potential impacts to be evaluated and mitigated shall include, but not be limited to, excessive 
stream bank erosion, flooding, and surcharging of existing drainage conveyance facilities.   

 
Performance Standards 
The post-development peak storm water discharge rates from the development site for the 2 
and 10-year, 24-hour duration storm events shall at no time exceed the pre-development peak 
storm water runoff rates for the same design storm events, except as expressly permitted by the 
City Engineer.  
 
Additionally, the Design Engineer will perform a critical storm analysis by considering multiple 
storm durations (1-hour, 3-hour, 6-hour, 12-hour, and 24-hour) for different return intervals (2-
year, 10-year, and 100-year), to establish the worst case scenario for the given circumstance 
under consideration.  Engineering judgement may be used in some cases to make the 
determination, and will be coordinated with the City Engineer. 
 
The City Engineer may establish “rule of thumb” time of concentrations for certain watersheds 
as a result of storm water master planning.  In some cases, this may eliminate the need for the 
Critical Storm Analysis.  In cases where multiple design issues exist, peak flooding, flash 
flooding, timing considerations, etc., the Design Engineer will work with the City Engineer to 
select the most appropriate storm event and duration for analysis. 
 

Manning’s n Values 

Surface n 

Smooth Plastic 0.011 

Concrete 0.013 

Cast Iron 0.016 

Corrugated metal 0.024 

 
 

http://www.engr.utk.edu/hydraulics/openchannels/title.htm
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If downstream analysis indicates flooding or damage as a result of the proposed development, 
the City Engineer may require control of the discharge rates up to the 100-year storm.  In 
exceptional circumstances of limited downstream conveyance capabilities, the City Engineer 
also has the authority to require a reduction of discharge rates below pre-development levels.  

 
Variance from Performance Standards 
Land developments shall provide storm water quantity control facilities designed to meet the 
minimum requirements of this Chapter, except when: 

a. The development site discharges to a regional storm water facility approved by the City 
Engineer to receive the developed site runoff. 

b. The development site discharges to a receiving body of water (lake, wetland, etc.) where it 
can be demonstrated by the applicant to the satisfaction of the City Engineer, that storm 
water quantity control is not warranted. 

 
Runoff Reduction Hierarchy 
A description of the offsite outlet and evidence of its adequacy is required for any development.  
If no adequate watercourse exists to effectively handle a concentrated flow of water from the 
proposed development, detention and/or off-site drainage improvements will be required.  
Easements must be obtained for any off-site construction or ponding areas.  On-site 
management of storm drainage will be designed for control of flooding, downstream erosion, 
and water quality. 
 
In order to meet the release rate requirements of the City of Madisonville, the Runoff Reduction 
Hierarchy shall be used in designing the site.  Site layout and development should try to control 
storm water through a series of runoff control mechanisms starting with non-structural and 
moving toward structural mechanisms.  
 
The following is a general overview of the various Runoff Reduction Hierarchy of Best 
Management Practices, (BMPs).  More details regarding the BMPs included in the Runoff 
Reduction Hierarchy can be found in Appendix G:  Storm Water BMP Details. 

 
Non-Structural BMPs 
1. Preservation of natural channels, floodplains, and wetlands 
 Construction within streams, areas of special flood hazards, and wetlands should be 

minimized to the greatest extent possible.  Buffer areas or areas of non-construction should 
also be established around these areas.  

2. Conservation Site Design – Minimize Impervious Area 
 The increase in impervious surface areas on a site tends to increase the rate and volume of 

storm water runoff.  When developing a plan for the site, it is recommended that the site be 
developed to minimize impervious surfaces to the greatest extent possible. 

3. Conservation Site Design – Grass Paving 
 Grass paving is a semi-pervious cover and decreases the amount and rate of runoff from 

areas that have historically been covered with impervious concrete or asphalt. 

4. Conservation Site Design – Disconnecting Rooftop Drainage  
 Routing roof runoff to pervious areas, such as lawns, grassy swales, or depressed 

landscaped areas can reduce runoff rates and volumes from developed areas.  The storm 
water can then filter through the grass or infiltrate into the soil on-site. 
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Structural BMPs 
5. Grass swales 

Open vegetated swales can be used to reduce the peak rate of runoff from a site, and 
improve the water quality. 

6. Infiltration of runoff on-site – Filter Strip 
There is considerable potential for the use of infiltration practices that will cause percolation 
of storm water runoff into the ground before it reaches a stream or channel. 

7. Infiltration of runoff on-site – Sand Filter 
Routing first flush runoff into a sand filter can reduce the amount of storm water pollutants 
before it is routed to a water quality structure or detention system.  

8. Utilization of Storm Water Wetlands 
Storm water wetland facilities provide limited treatment of the runoff.  The systems remove 
pollutants through physical filtration, settling, and biological processes of the wetland plants.  

9. Utilization of Wet Detention Basins 
The detention basin is the most widely used measure for controlling peak discharges from 
developing areas.  Wet detention basins can also serve as water quality settling facilities, 
which allow pollutants to drop out before discharging to a watercourse.  

10. Utilization of Dry Detention Basins 
If wet detention basins are infeasible, a dry detention basin may be used.  Dry basins are 
effective for retention and detention, but are less effective in pollutant removal. 

11. Construction of Storm Sewers 
Storm sewers should only be considered once all non-structural and infiltration detention 
aprons have been evaluated. 

 
Structural BMPs 

 
Structural Control Facilities – General Guidelines 
Experimental and innovative BMPs are encouraged and will normally be supported by the City 
Engineer. Documentation of BMP effectiveness and application history will be required. The City 
Engineer may require that the performance of experimental BMPs be monitored to document 
their effectiveness for future use.   
 
Public safety shall be a paramount consideration in storm water system and pond design.  
Providing safe retention is the applicant's responsibility.  Pond designs will incorporate gradual 
side slopes, vegetative and barrier plantings, and safety shelves.  Where further safety 
measures are required, the applicant is expected to include them within the proposed 
development plans. 
 
Storm water management systems incorporating pumps generally will not be permitted. The 
City will consider variance requests on a case-by-case basis. 
 
Special requirements, such as the establishment of an operations /maintenance /replacement 
escrow account by the Developer, may be imposed to help defray special assessments that 
would be levied upon future property owners for maintenance of the system.   
 
Detention and retention facilities shall be located on common-owned property in multi-ownership 
developments such as site condominiums and subdivisions, and not on private lots or 
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condominium units.  Permanent easements will be required for drainage ways (ditches, 
channels), swales, ponds, and sewer lines that will require maintenance. 
 
Discharge shall outlet within the drainage basin where flows originate, and generally may not be 
diverted to another basin.  Requirements for storm water quantity control may be waived for 
developments in the downstream-most locations of a watershed, although water quality 
management will still be necessary.  The City Engineer will make determinations on an 
individual site basis. 
 
Refer to the BMP site suitability table below to assist in BMP selection. 

 

BMP Site Suitability for Structural Storm Water Controls 

Structural BMP 
Drainage 

Area 
(Acres) 

Space  
Consumption 

Site  
Slope 

Soils 
Relief  

Between Inlet 
and Outlet (Feet) 

Grass Swales 5 max. Medium 
5% or less 

Erosion Resistant; 
Permeable 

0.5 to 1 

Filter Strips Varies* Medium 0.5 to 1 

Dry Detention Basins 
(w/ extended 
detention) 

Full range Medium 
15% or 

less 

Erosion Resistant; 
Compactable 

3 to 6 

Wet Detention Ponds 10 min. High Compactable; 
Impermeable 

5 to 8 

Storm Water 
Wetlands 

20 min. High 5% or less 
Impermeable; 

Topsoil for plants 
5 to 8 

Underground Sand 
Filter 

1-2 max. None-Low 
 

10% or 
less Not restrictive 

5 to 7 

Perimeter Sand Filter 1-2 max. Low 3 to 5 

Surface Sand Filter 5 max. Medium 5 

   * The drainage area to the filter strip is limited by the length of surface to be treated – 100 feet. 
 
Control Volumes 
This sub-section presents a unified approach for sizing storm water structural controls to meet 
pollutant removal requirements, reduce channel erosion, and pass extreme floods.  The table 
below contains equations for the computation of required storage volumes. 

 
Summary of Required Storage Volumes1 

Sizing Criteria Description 

 
Water Quality Volume 
(WQv) (acre-feet) 
or “First Flush” 

 
WQv  = [(P)(Rv )(DA)]/12 
 
P = Rainfall depth in inches and is equal to 1 inch. 
Rv = Volumetric Runoff Coefficient   = 0.05+0.009(I),  
  where I = % impervious cover of the drainage area. 
DA = Drainage Area to BMP in acres  

Extreme Flood Volume  
(Qf) (acre-feet) 
or “Flood Attenuation” 

 
Qf  = Minimum 25-year, 24 hour storm event. 

 

Source: 1 Maumee River Regional Stormwater Coalition, 2001.  Storm Water Management Standards 
Manual.  DRAFT. 
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Construction of Storm Sewers 
All structures will be constructed in accordance with the latest edition of the Kentucky 
Transportation Cabinet, Division of Highway standards.   
 
Illicit Discharges and Connections Prohibited 
Illicit discharges or illicit connections to a storm water drainage system are prohibited.  The 
storm water system of the City of Madisonville, natural or artificial, may only be used to convey 
storm water runoff.  The storm water systems are all natural and man-made systems that 
function together or independently to collect, store, purify, discharge, and convey storm water.  
This includes all facilities as well as natural systems such as streams, creeks, and all natural 
systems which convey, store, infiltrate, or divert storm water.   
 
People are prohibited from using this system, directly or indirectly, to dispose of any solid or 
liquid matter other than storm water.  Connections to the storm water system, which could result 
in the discharge of polluting matter, are also prohibited.  Connections to the storm water system 
from the interior of structures or for any purpose other than to convey storm water or ground 
water are prohibited and should be eliminated. 
 
Pumps 
Storm water conveyance systems incorporating pumps shall not be permitted in developments 
with multiple owners, such as subdivisions and site condominiums.  Variance requests, 
submitted in accordance with these standards, will be considered on a case-by-case basis.  
However, variances from this rule will be considered only as a measure of last resort, 
subsequent to demonstration that no alternative system designs are feasible.  
 
Capacity 
Storm sewers shall be designed to flow just full for the 10-year, 24-hour storm.  The minimum 
velocity at just full shall be 2 feet per second.  Minimum pavement gutter elevations shall be at 
or above the hydraulic grade line for a 10-year frequency storm.   
 

Summary of Required Capacity 

Component Design Requirement 

Culverts and Storm Sewers 10-year, 24-hour storm event and checked 
for the 100-year frequency storm 

Curb and Gutter Inlets Intensity of 4 inches per hour, minimum 

Open Channels Intensity of 4 inches per hour, minimum 

 
Drainage Structure Location 
Drainage structures shall be located: 
a) To assure complete positive drainage of all areas. 
b) At all low points of streets and rear yard. 
c) Such that there is no flow across a street intersection. 
d) With a maximum spacing between access structures (catch basins or manholes) at 300 feet 

for pipe sizes of 36 inches and under and 500 feet for sizes over 36 inches. 
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Catch Basins 
Catch Basin type and spacing shall be designed to accept the 2-year, 24-hour storm event. The 
maximum allowable width of the sheet gutter flow from the face of the curb shall be limited to 
8 feet into the driving lane.  Curb inlets will usually be required at all intersections and 
cul-de-sacs to provide for more positive drainage.   

 
Discharge 
Discharge from pipes, conduits and other enclosed systems shall be as follows: 
a) All outlets will be designed so that velocities will be appropriate to, and will not damage, 

receiving waterways. 
b) Outlet protection using riprap or other approved materials will be provided as necessary to 

prevent erosion. 
c) The soils above and around the outlet will be compacted and stabilized to prevent piping 

around the structure.  Riprap extending 3 feet above the ordinary high water mark is 
recommended for all outlets and should be keyed in 18” below outlet grade line. 

d) When the outlet empties into a detention/retention facility, channel or other watercourse, it 
will be designed such that there is no over-fall from the end of the apron to the receiving 
waterway. 

 
Pipe Criteria 
Pipe shall conform to the following criteria: 
a) All materials shall be of such quality as to guarantee a maintenance-free expectancy of at 

least 50 years and will meet all appropriate A.S.T.M. standards.  The City Engineer may 
require source documentation for non-standard pipe materials to certify life expectancy. 

b) Pipe under pavement shall be Type “A” or “B” Conduit.  Pipe not under pavement shall be 
Type “C” Conduit.  The designer may indicate a particular kind of pipe by inserting the 
specification item number after the designation of the type of conduit. 

c) Pipe joints shall be such as to prevent excessive infiltration or exfiltration.  All pipe except 
concrete elliptical shall have O-ring joints. 

d) Corrugated metal pipe will be permitted only when being used as a restriction in a detention 
facility. 

e) Type “A” and “B” Conduit shall have a minimum cover of 12” from the top outside crown to 
the bottom of the finished sub-grade.  Type “C” Conduit with less than 18” of cover shall be 
reinforced concrete.  Pipe shall be minimum 12” diameter beyond the first structure that 
picks up surface water.    

f) All pipes are to have end treatments.  Design of end treatments shall consider traffic safety. 
 
Easement Tracts and Covenants  
Permanent access easements for maintenance, as determined by the City Engineer, shall be 
provided to all storm water facilities.   
 
Storm water management facilities other than conveyance systems shall not be located in 
dedicated public road right-of-way without prior written approval of the City Engineer.  Drainage 
easements will be provided in a proposed development for all storm water management 
facilities that are not located in public right-of-way. The drainage easements shall be granted to 
the parties responsible for providing on-going maintenance of the systems.  Drainage 
easements through structures are not permitted. 
 
Storm water facilities that are to be maintained by City of Madisonville, together with 
maintenance access roads to said facilities, shall be located in separate tracts dedicated to City 
of Madisonville, public right-of-way (with the approval of the City Engineer), or drainage 
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easements located in designated open space.  The exception is for storm water conveyance 
pipes that may be located within easements on private property, provided that all catch basins 
can be accessed without entering private property. 
 
The City of Madisonville is responsible for “active” maintenance, which includes activities such 
as structural repairs, overall functionality of the system, etc.  The City of Madisonville is not 
responsible for “passive” maintenance, which includes activities such as mowing, trash and 
minor debris cleanup, and like activities. 
 
All runoff from impervious surfaces, roof drains, and yard drains shall be directed so as not to 
adversely affect adjacent properties.  Wording to this effect shall appear on the face of all final 
plats/P.U.D.’s, and shall be contained in any covenants required for a development. 
 

Storm Water Plan Minimum Content 
 

Electronic Copy Submittal 
Whenever available, electronic copies of hydraulic and hydrologic models shall be submitted 
with the Storm Water Management Plan.  These models must utilize acceptable calculations, 
hydrograph methods, and modeling software (generally those that are accepted by FEMA).  
Selected methods must be confirmed with the City Engineer prior to their utilization.  The City 
Engineer may request all relevant electronic modeling, analysis, or data files associated with the 
project. 

 
Content 
Storm Water Drainage Plans shall show the location and profiles of proposed storm sewers, 
culverts, drainage channels, or other drainage ways within the proposed subdivision.  All plans 
must indicate the following, as applicable: 

 

1. Drainage calculations signed and stamped by the design engineer; 
2. Drainage appurtenances such as drop boxes, curb and gutter inlets, flumes, headwalls, and 

street culverts; 
3. Pipe and ditch details; 
4. Direction of flow; 
5. Retention/detention areas; 
6. Drainage easements. 
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Floodplains are areas that are subject to periodic inundation that may result in health and safety 
hazards, loss of property, disruption of commerce and governmental services, and extraordinary 
public expenditures for flood protection and relief.  Each of these issues adversely affects the 
public health, safety, and general welfare.  These potential flood losses are the result of 
historical inattention to the natural system and the allowance of development to occur within 
flood-prone areas. The cumulative effects of floodplain occupation and obstructions and 
increased runoff volumes from both the floodplain and areas tributary to the floodplain cause 
these problems. The results are increases in flood depths and velocities, damage resulting from 
occupancy of flood-prone areas by uses vulnerable to floods, or hazards to other lands which 
are inadequately elevated, flood-proofed, or otherwise protected from flood damages. 

 
Goals of This Chapter 

• Protect human life and health; 

• Minimize expenditure of public money for costly flood control projects; 

• Minimize the need for rescue and relief efforts associated with flooding and generally 
undertaken at the expense of the general public; 

• Minimize prolonged business interruptions; 

• Minimize damage to public facilities and utilities such as water and gas mains, electric, 
telephone and sewer lines, streets and bridges located in areas of special flood hazard; 

• To help maintain a stable tax base by providing for the sound use and development of 
flood-prone areas in such a manner as to minimize flood blight areas; 

• To ensure that potential home buyers are notified that property is in a flood area; and 

• Ensure that those who occupy the areas of special flood hazard assume responsibility for 
their actions. 

 

Core Requirements 

 
General Subdivision Standards  
a. All subdivision proposals shall be consistent with the need to minimize flood damage; 
b. All subdivision proposals shall have public utilities and facilities such as sewer, gas, 

electrical and water systems located and constructed to minimize flood damage; 
c. All subdivision proposals shall have adequate drainage provided to reduce exposure to 

flood hazards; 
d. Base flood elevation data shall be provided for subdivision proposals and other proposed 

development (including manufactured home parks and subdivisions) which is greater than 
the lesser of fifty lots or five acres.   

 

New development located in all areas of special flood hazard 

within the jurisdiction of the city must meet or exceed the 

following requirements as identified in the City of Madisonville 

Flood Damage Prevention Ordinance (Chapter 157). 

 



Chapter 3: Floodplain Management 3-2 

General Standards to Reduce Flood Damage 
In all areas of special flood hazard the following provisions are required: 

a. New construction and substantial improvements shall be anchored to prevent flotation, 
collapse or lateral movement of the structure; 

b. Manufactured homes shall be anchored to prevent floatation, collapse, or lateral movement.  
Methods of anchoring may include, but are not limited to, use of over-the-top of frame tie to 
ground anchors.  This standard shall be in addition to and consistent with applicable state 
requirements for resisting wind forces. 

c. New construction and substantial improvement shall be constructed with materials and 
utility equipment resistant to flood damage; 

d. Electrical, heating, ventilation, plumbing, air conditioning equipment, and other service 
facilities shall be designed and/or located so as to prevent water from entering or 
accumulating within the components during conditions of flooding. 

e. New and replacement water supply systems shall be designed to minimize or eliminate 
infiltration of food waters into the system; 

f. New and replacement sanitary sewage systems shall be designed to minimize or eliminate 
infiltration of flood waters into the systems and discharges from the systems into flood 
waters; 

g. On-site waste disposal systems shall be located and constructed to avoid impairment to 
them or contamination from them during flooding; and, 

h. Any alteration, repair, reconstruction or improvements to a building which is not in 
compliance with the provisions of this chapter, shall meet the requirements of “new 
construction” as contained in the Flood Damage Prevention Ordinance. 

i. Any alteration, repair, reconstruction or improvements to a building which is not in 
compliance with the provisions of this ordinance, shall be undertaken only if said non-
conformity is not furthered, extended, or replaced. 

 

Administrative Requirements 
 
Regulated Areas  
All Areas of Special Flood Hazard, Areas of Shallow Flooding, floodways, and all additional 
areas prone to flooding as identified by the City of Madisonville or the City Engineer, are 
required to meet the applicable standards for new construction and substantial improvements as 
identified in the Flood Damage Prevention Ordinance. 
 
Areas of Special Flood Hazard 
Areas of Special Flood Hazard are the areas located within the floodplain with a one-percent or 
greater chance of flooding any given year (also referred to as the 100-year storm).  Areas of 
special flood hazard are delineated within a development by projecting or extending the Base 
Flood Elevation (BFE) onto the site topography.  The BFE shall be as delineated by the 100-
year flood profiles, as indicated on the FEMA Flood Insurance Study and profiles. 
 
Areas of Shallow Flooding 
Areas of Shallow Flooding (also called the AO zone) is designated on FEMA’s Flood Insurance 
Rate Map (FIRM) with base flood depths from one to three feet where a clearly defined channel 
does not exist and where the path of flooding is unpredictable and indeterminate, and where 
velocity flow may be evident.  In the case of FEMA delineated AO zones, all new construction 
and substantial improvements shall meet the standards for Areas of Shallow Flooding as 
identified in the Flood Damage Prevention Ordinance (§157.39). 
 



Chapter 3: Floodplain Management 3-3 

FIRM Limitations and Design Engineer Responsibility 
The accuracy of FEMA FIRM mapping is limited by number of factors. The mapping is often 
dated and does not completely reflect current conditions. Development, growth, and other 
factors change the hydrology and topography over time and therefore the expected flood 
depths. Additionally, certain flood zones have approximated boundaries rather than calculated 
boundaries.  Due to these limitations, the Design Engineer is responsible for making reasonable 
judgements and projections of the existing mapping to ensure that any site under consideration 
is accurately characterized as being in or out of the 100-year floodplain.  
 
Floodway 
The floodway is the channel of a river or other water course and that adjacent land area that 
must be reserved in order to discharge the base flood without cumulatively increasing that water 
surface elevation more than one foot.   
 
If applicable, the location of the floodway shall be delineated on the topographic site map.  
Where interpretation is necessary to determine the exact floodway boundary, the City Engineer 
should be contacted.  
 
Prohibited Uses 
Any use, which when combined with all other existing and anticipated uses, causes an increase 
in the water surface elevations of the BFE beyond that which is allowed in the Flood Damage 
Prevention Ordinance, shall be prohibited within an area lying within Special Flood Hazard 
Areas. 

a. Modification and disturbance of natural riverine Special Flood Hazard Areas shall be 
avoided to protect existing hydrologic and environmental functions.  Such disturbances 
shall be minimized and all negative impacts mitigated. 

b. No development shall be allowed in the Special Flood Hazard Areas that shall create 
potentially damaging increase in flood heights/velocity or threaten public health, safety, and 
welfare or impair the natural hydrologic functions of the floodplain or channel. 

c. For all projects involving channel modification, fill, stream maintenance, or levees, the flood 
carrying capacity of the Special Flood Hazard Areas shall be maintained. 

 
Preferred Uses 
The City of Madisonville is capable of granting variances to allow development within regulated 
flood-prone areas.  All uses should be located outside of the designated floodway.  Uses within 
the Special Flood Hazard Areas include the following, provided it can be demonstrated that the 
uses do not increase flood heights. 
 
Preferred uses include those that pose the least threat to increasing the Base Flood Elevation 
and threats to public safety.  These uses include agricultural uses (including forestry, pasture, or 
sod farming) or public/private recreational uses (including driving ranges, picnic areas, parks, 
nature preserves, hunting & fishing areas, and trails).  These uses still require a review and 
development permit from the City of Madisonville.  
 
Construction Standards 
In addition to the specific standards for residential and non-residential construction and 
manufactured homes as established in the Flood Damage Prevention Ordinance (Section 
157.36), construction will be required to meet the following standards: 

a. If structures or additions to structures are to be constructed on fill, it shall be excavated 
from the same property from an area lying below the BFE.   
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b. If suitable foundation material is not available on the same property below the BFE, then 
such material may be brought in from another source provided an equal volume of the 
material from below BFE is removed from the area controlled by the applicant. 

c. All filling, excavating and removal work associated with the elevation of any structure or 
addition to a structure shall be carried out under plans approved by the City of Madisonville. 

d. Structures shall be constructed and placed on the building site so as to offer the minimum 
obstruction to the flow of floodwaters. 

e. The net total volume of flood storage below the BFE after construction shall be at least 
equal to and preferably greater than, the volume of flood storage before construction 
began. 

 
Utilities 
Public utility facilities, roads, railroad tracks and bridges are to be designed so as not to 
increase the Base Flood Elevation (BFE).  Where negligible impacts can be demonstrated, 
special approval from the City Engineer may be granted.  Protection to the BFE is to be 
provided where failure or interruption of these public facilities would result in damage to the 
public health or safety or where such facilities are essential to the orderly functioning of the 
area. 
 
Flood-Proofing Measures 
Those portions of a structure lying below the elevation of the base flood shall be flood-proofed 
where provided for under the terms of the Flood Damage Prevention Ordinance standards by 
measures adequate to protect the structure and its occupants or contents from damage. 
 
As part of the plan review and submittal process, certification from a Professional 
Engineer is required to verify that flood-proofing meets the requirements of the Flood 
Damage Prevention Ordinance. 
 
Flood-proofing requirements, under the terms of these Flood Damage Prevention standards, will 
in most instances be met by regulating the design, use or methods of construction and materials 
to be used in the construction.  Such flood-proofing measures may include:  

a. Anchorage of a structure to prevent flotation 
b. Installation of watertight barriers over openings 
c. Reinforcement of walls to resist water pressures 
d. Use of materials to reduce wall seepage 
e. Construction or modification of water supply and water disposal systems to prevent entry of 

flood waters 
f. Placement of essential utilities above the flood BFE and installation of pumping facilities for 

internal and subsurface drainage. 
 
Additional Performance Standards for the Floodway 
Areas within the floodway will be designated as no disturbance zones.  Development will not be 
permitted in the floodway except for utilities, when it can be demonstrated that there will be no 
increase in base flood elevation and that there is no threat to public health.   
 
The only development in a floodway which will be allowed are appropriate uses which will not 
cause an increase in flood heights for all flood events up to and including the base flood.  
Appropriate uses may include the construction, modification, repair, or replacement of the 
following: 
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a. Public flood control structures and private improvements relating to the control of drainage 
and flooding of existing buildings, erosion, water quality, or habitat for fish and wildlife; 

b. Structures or facilities relating to functionally water dependent uses such as facilities and 
improvements relating to recreational boating and as modifications or additions to existing 
wastewater treatment facilities; 

c. Storm and sanitary sewer outfalls; 
d. Underground and overhead utilities if sufficiently flood-proofed; 
e. Recreational facilities such as playing fields and trail systems including any related fencing 

(at least 50% open when viewed from any one direction) built parallel to the direction of 
flood flows, and including open air pavilions; 

f. Bridges, culverts and associated roadways, sidewalks and railways, necessary for crossing 
over the floodway or for providing access to other appropriate uses in the floodway and any 
modification thereto; 

g. Parking lots (where the existing depth of flooding for the base flood event is less than one 
foot) and aircraft parking aprons both built at or below ground elevation and any 
modifications thereto; 

h. Flood-proofing activities to protect previously existing lawful structures including the 
construction of water tight window wells, elevating structures, or the construction of flood 
walls around residential, commercial, or industrial principal structures where the outside toe 
of the floodwall shall be no more than ten (10) feet away from the exterior wall of the 
existing structure, and which are not considered to be substantial improvements to the 
structure. 

i. The replacement, reconstruction, or repair of damaged buildings, provided that the outside 
dimensions of the building are not increased and, provided that the building is not damaged 
to 50% or more of the building’s market value before it was damaged.  

j. Modifications to an existing building, which are not substantial improvements, that would 
not increase the enclosed floor area of the building below the base flood elevation (BFE), 
and which will not block flood flows including but not limited to, fireplaces, bay windows, 
decks, patios, and second story additions.  No enclosed floor areas may be built on stilts. 

 
All appropriate uses shall require a Development Permit from the City of Madisonville. 
 

Development Permit Procedures 
 
Application for a Development Permit shall be made to the City Engineer on forms acceptable to 
the City Engineer prior to any development activities. Submittal requirements may include, but 
are not limited to the following: Plans in duplicate drawn to scale showing the nature, location, 
dimensions, and elevations of the area in question; existing or proposed structures, fill storage 
of materials, drainage facilities, and the location of the foregoing. 
 
Any work undertaken prior to the submission for the Development Permit shall be at the permit 
holder’s risk.  The City Engineer shall review the floor elevation survey data submitted.  
Deficiencies detected by such review shall be corrected by the permit holder immediately and 
prior to further progressive work being permitted to proceed.  Failure to submit the survey or 
failure to make said correction required hereby, shall be cause to issue a stop-work order for the 
project.   
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Variance Procedures 
 

The City Council of the City shall hear and decide appeals, requests for variances, and any 
alleged errors by the local administrator.  Additionally, the Hopkins County Circuit Court shall 
hear appeals to the City Council, as established in 157.23.   
 
Conditions for Variances: 
a. Variances shall only be issued upon a determination that the variance is the minimum 

necessary, considering the flood hazard, to afford relief; and in the instance of a historical 
structure, a determination that the variance is the minimum necessary so as not to destroy 
the historic character and design of the building; 

b. Variances shall only be issued upon (i) a showing of good and sufficient cause, (ii) a 
determination that failure to grant the variance would result in exceptional hardship; and (iii) 
a determination that the granting of a variance will not result in increased flood heights, 
additional threats to public safety, extraordinary public expense, create nuisance, cause 
fraud on or victimization of the public, or conflict with existing local laws or ordinances.  

 

Flood Damage Prevention Penalties for Violation 
 
Violation of the provisions of this chapter or failure to comply with any of its requirements, 
including violation of conditions and safeguards established in connection with grants or 
variance or special exceptions, shall constitute a misdemeanor.  Any person who violates this 
chapter or fails to comply with any of its requirements shall, upon conviction, be fined not more 
than $500 or imprisoned for not more than 180 days, or both, and in addition, shall pay all the 
costs and expenses involved in the case.  Each day such violation continues shall be 
considered a separate offense.  Nothing herein contained shall prevent the city from taking such 
other lawful actions as is necessary to prevent or remedy any violation.   
 

Submittal for Floodplain Review 
 

Subdivision Proposals 
All subdivision proposals, including manufactured home subdivisions and other proposed new 
developments shall include BFE data determined in accordance with standard engineering 
practices.  No plat will be approved when more than ten (10) percent of the planned lots are 
below the BFE at the building site.  

a. All subdivision proposals shall be consistent with the need to minimize flood damage. 
b. All subdivision proposals shall have public utilities and facilities such as sewer, gas, 

electrical, and water systems located and constructed to minimize flood damage. 
c. All subdivision proposals shall have adequate drainage provided to reduce exposure to 

flood damage. 
d. Base flood elevation data shall be provided for subdivision proposals and other proposed 

development (including manufactured home parks and subdivisions) which are greater than 
the lesser of fifty lots or five acres. 

 
Permit Application 
a. Elevation in relation to Mean Sea Level of the proposed lowest floor (including basement) of 

all buildings; 
b. Elevation in relation to Mean Sea Level to which a non-residential building will be flood-

proofed; 
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c. Certificate from a registered professional engineer or architect that the non-residential 
flood-proofed building will meet the flood-proofing criteria in 157.36 

d. Description of the extent to which any watercourse will be altered or relocated as a result of 
proposed development; and  

e. If applicable, any LOMR or LOMA applications relevant to the project must be submitted.   
 
Construction Stage 
Provide a floor elevation or flood-proofing certification after the lowest floor is completed.  Upon 
placement of the lowest floor, or flood-proofing by whatever construction means, it shall be the 
duty of the permit holder to submit to the City Engineer a certification of the elevation of the 
lowest floor or flood-proofed elevation, as built, in relation to Mean Sea Level.   
 
Certification shall be prepared by the proper registered professionals (See 157.22(B)).  
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The most critical period of development is the initial construction phase when land is cleared of 
vegetation and graded to create a proper surface for construction.  The removal of natural 
vegetation and topsoil renders the exposed area particularly susceptible to erosion by wind and 
water.   
 
Eroded soil impairs water resources by reducing water quality and causing the siltation of 
aquatic habitats.  Eroded soil also necessitates repair of sewers and ditches, and dredging of 
lakes and rivers/streams.  Erosion control is the process of minimizing the amount of disturbed 
soil on any given site during the construction process.  Sediment control is the process of 
retaining eroded soil on-site, preventing damage to watercourses and infrastructure. 
 
The purpose of the following guidelines is to safeguard persons, protect property, prevent 
damage to the environment and promote the public welfare by guiding and controlling the 
design, construction, use, and maintenance of development or other activity which disturbs the 
topsoil or results in the movement of earth on land in Madisonville.   

 
Goals of Erosion and Sediment Control Best Management Practices 

• Fit the natural topography, soils, and drainage patterns. 

• Emphasize erosion control rather than sediment control. 

• Minimize the extent and duration of area exposed. 

• Keep runoff velocities low. 

• Retain sediment on-site. 

• Thoroughly monitor the site and maintain all ESC measures. 

• Schedule major earthwork during the dry season. 
 

Core Requirements 

 

Grading and Erosion Control Plans showing existing and proposed contours with intervals of not 
more than two feet; buildings, infrastructure, and other topographic features as “to remain” or “to 
be removed”; location of all erosion and sediment control facilities with detail drawings of each 
type of facility being used.  Scheduling and specifications of sodding, seeding, and other 
vegetative Best Management Practices (BMPs) shall be indicated. 
 

Administrative Requirements 
 

All major development that disturbs greater than one (1) acre of land requires an Erosion and 
Sediment Control (ESC) Plan that must be approved prior to construction or any other land 
disturbance.  The ESC plan must identify temporary measures that will be functional during 
construction activities and permanent post-construction measures.   The primary goal of all ESC 

New development must meet or exceed the following 

requirements as identified in the Hopkins County Subdivision 

Regulations (Article 5). 
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BMPs is minimizing, then controlling erosion and sediment on-site.  Erosion and sediment 
control measures intended to trap sediment shall be implemented as the first step of grading 
and within 7 days from the start of grubbing.  They shall continue to function until the up-slope 
development area is restabilized.   
 
All temporary and permanent erosion and sediment control must be continuously maintained in 
an effective working condition.  The City of Madisonville may perform unannounced inspections 
of erosion and sediment control measure implementation and function.  Those found in non-
compliance with their ESC plans will be given 48 hours to correct the situation as detailed in the 
inspection report. 
 
At the close of the construction season, or if the area will not be worked within 45 days, the site 
must be stabilized using a heavy mulch layer, or another method that does not require 
germination to control erosion. 
 
All temporary erosion and sediment control measures shall be removed within 30 days after 
final site stabilization is achieved or after the temporary measures are no longer needed.  
Trapped sediment and other disturbed soil areas shall be permanently stabilized. 
 
The following Erosion and Sediment Control (ESC) Measures are required: 
 
Limit Site Disturbance 
 
Preservation of Existing Natural Vegetation 
Limiting site disturbance by preserving mature natural vegetation is the most effective method 
for reducing erosion.  Well-established native plants filter sediments from storm water runoff 
before they enter waterways, allow rainwater to soak into the ground instead of running off-site, 
keep soils stabilized, and provide a cost-effective headstart on landscaping.  To help preserve 
vegetation: 

• Flag preserved vegetation areas 

• Clear only areas necessary for development footprint 

• Protect tree root systems by keeping equipment at a distance 

• Leave vegetation on unstable steep slopes 
 
Topsoil Protection 
Stockpiling and protecting topsoil already on-site for reuse during final site stabilization saves 
money by reducing the amount of soil to be imported and exported.  To help protect topsoil: 

• Balance cut and fill on-site and avoid radical topography changes 

• Cut and fill slopes shall be no greater than 2:1, except as approved by the City Engineer to 
meet other community objectives 

• Consideration shall be given to the length and steepness of the slope, soil type, up-slope 
drainage area, groundwater conditions, and slope stabilization when designing cut and fills 

• Grind wood debris for mulch 

• Cover soil stockpiles and surround with silt fence 
 
Minimize Time Exposed 
Only the smallest area necessary for current construction activities should be exposed at any 
one time.   

• ESC measures must be functional within 7 days of site disturbance. 
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• After 14 days of no activity, the site must be temporarily stabilized 

• After 45 days of no activity, vegetative cover must be re-established. 

• Only disturb areas to be worked in the next 45 days 

• Phase clearing of sites larger than 30 acres 

• Determine phasing size at plan review with City Engineer 
 
Prohibit Sloughing and Dumping 
Dumping and sloughing of soil, rock, debris, or any other material is prohibited and helps keep 
sediment from obstructing watercourses. 

• Material should not be dumped within 15 feet of a water resource.  (May be authorized by 
the city for activities like bridge construction, culverts, and erosion control structures). 

• Unstable soils prone to slipping or landslides shall not be graded, excavated, filled or have 
loads imposed upon them unless the recommendations of a professional engineer are 
followed to correct, eliminate, or adequately address the problem. 

 
Control of Pollutants Construction Sites 
Appropriate handling and disposal methods shall be used for all pollutants other than sediment 
that occurs in the construction area to prevent contamination of surface waters. 

• Pollutants of concern include, but are not limited to, fuel, lubricants, solvents, concrete by-
products, land by-products, and construction materials. 

 
Working in or Crossing Streams 
Protecting watercourses and stream banks during construction helps preserve the natural 
drainage function of the area.  The following measures are suggested: 

• Keep construction vehicles out of streams 

• Provide a temporary stream crossing if construction vehicles must cross a live (wet) stream 
regularly during construction. 

• Take precautions to stabilize the work area during construction to minimize erosion if in-
channel work is absolutely necessary.   

• Re-stabilize streams, including bed and banks, immediately after in-channel work is 
completed, interrupted, or stopped. 

 
Establish Construction Access 
 
Stabilized Construction Entrance 
A stabilized pad at vehicle entrance to construction site reduces the amount of sediment 
transported onto nearby roadways, and potentially into waterways.  Before leaving the site, 
runoff must pass through a sediment trap or other sediment filtration measure.  Construction 
entrances shall: 

• Use crushed rock (4” to 8” quarry spalls), asphalt, or concrete 

• Install driveway culvert if roadside ditch is present 

• Construct entrance on a firm, compacted subgrade and lay filter cloth under crushed rock 

• Crown the entrance so that runoff drains back into the site 

• Be 100’ long (50 feet for sites less than 1 acre), 20’ wide, and a minimum of 12” thick 

• Provide a turning radius of 25’ minimum. 



Chapter 4: Erosion and Sediment Control 4-4 

 
Install Sediment Controls 
 
Silt Fence/Filter Fabric Fence 
Silt fencing, also known as filter fabric fencing, provides a temporary physical barrier to intercept 
and prevent sediment from leaving the construction site by intercepting sheet flow runoff.  
Before leaving the site, runoff must pass through filter fabric fencing or other sediment filtration 
measure to protect adjacent properties and waterways.  To properly install a silt fence: 

• Follow manufacturer’s instructions for installation of filter fabric 

• Use only for relatively flat slopes or around storage piles 

• Do not use where water is concentrated from ditches, pipes, or streambeds 

• Combine silt fences with straw bales or rock check dams when located in small channels.   

• Design silt fences with a capacity of ¼ acre per 100' of fence or a 100’ distance on a 2% 
slope or less 

• Use wire fence backing and/or closer posts when slopes are greater than 3% 
 
Sediment Traps or Basins 
Sediment traps and basins collect storm water runoff in a small pond where sediment settles out 
before being released through an outlet.  Runoff must pass through a sediment pond or other 
sediment filtration measure before leaving the site to protect waterways.   
 
A sediment trap is appropriate when the contributing drainage area is 10 acres or less.  The 
outlet is an earthen embankment with a simple stone spillway.   
 
A sediment basin shall be required for drainage areas larger than 10 acres.    The sediment 
basin outlet shall be an engineered riser pipe designed to provide adequate settling time and 
prevent erosion.   

• Design traps/basins so that they can be converted into long-term storm water management 
structures 

• Locate traps/basins in level, vegetated areas, but not in wetlands 

• Design trap/basin storage capacity for 1,800 cubic feet per acre of disturbed area 

• Clean traps/basins out to their original dimensions when its capacity is 60% of the design 
volume.  

 
Control Flows On-Site 
 
Storm Drain Inlet Protection 
All storm sewer inlets that accept water runoff from the development area shall be protected so 
that sediment-laden water will not enter the storm sewer system without first being treated to 
remove sediment, unless the storm sewer system drains to a settling facility. 
 
When working properly, inlet protection will slow runoff and may cause water to pond.  When 
used on curb inlets, streets can temporarily flood during heavy storms.  Consult with the City 
Engineer before installing curb inlet protection.  
 
Stabilize Outfalls and Channels 
Outfalls and constructed or modified channels shall be designed and constructed to withstand 
the expected velocity of flow from a post-development, 10-year, 24-hour storm without eroding. 
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Interceptor Dike and Swale 
A ridge of compacted soil (dike) or channel (swale) on a slope slows and directs storm water 
runoff from entering work areas and/or keeps sediment from leaving the site.  Ditches or swales 
may be temporary or permanent.  Before leaving the site, runoff must pass through a sediment 
trap or other sediment filtration measure as well.  To properly install dikes and swales: 

• Construct dikes at least 2 feet wide at top and 1.5 feet in height 

• Excavate swales 1 foot deep and 2 feet wide and level on bottom 

• Stabilize dikes/swales with vegetation, nets and blankets, or other protection during 
construction 

 
Check Dams 
A small rock dam constructed across a path of water slows concentrated flows and filters 
sediment (Before leaving the site, runoff must pass through a sediment trap or other sediment 
filtration measure).  Use check dams in non-vegetated channels as a temporary or permanent 
measure when lining isn’t feasible and runoff velocity is high.  Check dams are appropriate for 
small open channels draining 10 acres or less. 

• Construct out of rock or pea-gravel-filled-sandbags 

• Line underneath rock or sandbags with filter fabric 

• Construct the toe of the upstream dam to be at the same elevation as the top of the 
downstream dam. 

• Construct maximum height to be 2 feet at the center of the dam 

• Construct so that the center of the dam is at least 9 inches lower than the edges at natural 
ground level 

• Install a sump immediately upstream of each dam 
 
Grass-lined Channels 
A permanently installed turf cover protects channels (natural or man-made) from erosion.  This 
helps reduce sediments from entering waterways and threatening water quality.  Grass-lined 
channels are appropriate for drainage ditches, outlets for diversions, and other low area 
channels where the slopes are generally less than 5%. 

• Design channels to conform with natural topography and with a side slope of 3:1 or flatter  

• Enlarge channel to accommodate added topsoil or turf thickness 

• Use sod or seed.  Use mulch or geotextile, if seeded. 

• Do not operate until grass is well established and use sediment traps upstream prior to 
grass establishment 

• Provide outlet protection at culvert ends and channel intersections 
 
Dewatering Activities 
If de-watering is required, adjacent properties shall be protected with appropriate BMPs to limit 
erosion.  Discharges shall enter an effective sediment and erosion control measure. 
 
Stabilize Soils 
 
Mulching 
Mulch is a temporary (less than 30 days) cover measure to protect against erosion.  It also 
conserves moisture, moderates soil temperature, and holds topsoil, seed, and fertilizer in place 
while turf becomes established.  Mulching is appropriate: 
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• On any disturbed area that needs protection for less than 30 days 

• Over newly seeded areas during the wet season and hot summer months 

• During the wet season on slopes greater than 3H:1V 
 

Mulch Types and Applications 

Straw 2-3” thick 
2-3 bales per 100 sq.ft. 
or 
2-3 tons per acre 

Use air-dried straw, free from seed 
and coarse material.  Apply straw 
by hand thicker than blown straw.  
Reduce straw thickness by half 
when used with seeding. 

Wood Fiber Cellulose 25-30 lbs. Per 100 
sq.ft. or 
1000-1500 lbs. per 
acre 

Use only material free from growth-
inhibiting factors.  Apply with 
hydromulcher.  Double application 
rate if used without seed and 
tackifier. 

Compost 2” thick minimum 
100 tons per acre or  
800 lbs. per yard 

Increase thickness to 3” for more 
effective control.  Do not use for 
protecting final grades (till compost 
into soil).  Must be purchased from 
a permitted supplier. 

Chipped Site Vegetation 2” thick minimum Make average chip size several 
inches.  Cost effective disposal of 
onsite vegetation.  Do not use on 
steep slopes or within 200 feet of 
surface water (will be carried into 
water).  Do not use when seeding 
is expected.   

 
Nets and Blankets 
Nets and Blankets are used for permanent stabilization of soils in critical areas.  They hold seed 
and mulch in place while vegetation becomes well established.   A net is open woven fibers 
resembling a net, a blanket is a layer of interlocking fibers held together by netting material.  
Nets and blankets are appropriate on stream banks where moving waster is likely to wash out 
new plantings.  Natural fiber material is appropriate on short steep slopes subject to high 
erosion and on swales.  Synthetic materials should be used on drainage ditches.   

• Check with City Engineer to assure the appropriate use and type of nets/blankets 

• Install nets and blankets with firm, continuous contact with the soil 

• Use mulch with natural fiber matting because of the open weave (wood fiber cellulose 
blankets do not require mulch). 

• Use natural fiber, biodegradable nets, and blankets on slopes 

• Use synthetic, non-biodegradable nets and blankets in channels 
 
Temporary Seeding 
Temporary seeding prevents erosion by stabilizing soils during construction by providing cover, 
quickly.  Fast growing grasses shall be laid and covered with mulch during the growing season.  
Outside the growing season, only mulch shall be applied.  

• If seeding has not become established within two weeks, the City of Madisonville may 
require that the site be reseeded, or that non-vegetative options be employed. 
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• Seeding shall be applied to denuded areas within 7 days after final grade is reached on any 
portion of the site or within 7 days to denuded areas that may not be at final grade, but will 
remain unworked for longer than 45 days. 

• Use seed mixtures appropriate for location and climate (for example, the Kentucky State 
Highway mixtures). 

 
Install Permanent Measures 
 
Permanent Seeding 
Permanent vegetative cover shall be established on denuded areas not otherwise permanently 
stabilized.  Permanent vegetation shall not be considered established until ground cover is 
achieved which, in the opinion of the City of Madisonville, provides adequate cover and is 
mature enough to control soil erosion satisfactorily and to survive adverse weather conditions. 

• Establish surface water control measures prior to seeding. 

• Seed during growing season 

• Mulch slopes unless hydroseeded 

• Use seed mixtures appropriate for location and climate (for example, the Kentucky State 
Highway mixtures). 

 
Sodding 
Sodding establishes permanent turf and immediate erosion protection on the site after final 
grading and topsoiling (soil amendments).  Sodding is to be used according to the approved 
ESC plans on amended, final graded soil, shaped and smoothed in accordance with the grading 
plan.  Permanent vegetation shall not be considered established until ground cover is achieved 
which, in the opinion of the City of Madisonville, provides adequate cover and is mature enough 
to control soil erosion satisfactorily and to survive adverse weather conditions. 

• Use weed-free, 1 inch thick sod with dense roots 

• Staple on slopes steeper than 3:1 

• Roll sodded areas, seed between seams (if necessary), and irrigate immediately. 
 
Transfer of Responsibility 
 
Owner Information 
Informing owners what storm water control features are installed, what benefits they provide, 
and how to maintain them for optimum results helps ensure water quality and quantity.  Storm 
water control measures, correctly installed and functioning when construction is completed can 
become ineffective if the homeowner is unaware of proper maintenance. 

• Review with owner any remaining temporary measures or temporary measures that need to 
become permanent, and how to maintain them. 

• Provide information on any critical areas on property needing erosion protection and how to 
maintain them.   

• Provide information about buffer zone locations and how to maintain them. 
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Plan Submittal for Erosion and Sediment Control  
 

The erosion and sediment control plan submittal shall include the following information as a 
minimum.   
 
Grading and Erosion Control Plans showing the existing and proposed contours with intervals of 
not more than two feet; buildings, infrastructure, and other topographic features as “to remain” 
or “to be removed”; location of all erosion and sediment control facilities, with detail drawings of 
each type of facility being used. Scheduling and specifications of sodding, seeding, and other 
vegetative BMPs shall be indicated. 
 
Other information specific to the adequate implementation and maintenance of erosion and 
sediment control measures shall also be submitted.   

• Applicant Information:  Name and telephone numbers of parties responsible for 
maintenance of erosion and sediment control practices. 

• Site Map:  A map that identifies natural resources including: soils, forest cover, wetlands, 
existing and proposed contours, and any other pertinent natural resources.  This map 
should be prepared at the same scale as the Storm Water Plan. 

• Installation Schedule:  A sequence of construction on 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. 

• Erosion and Sediment Control Measures:  All erosion and sediment control measures 
necessary to meet the City of Madisonville’s objectives 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. 

• Re-Vegetation Plan:  Seeding mixtures and rates, types and location 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.  
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Types of Subdivisions 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 

General Design Standards 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 
Street Design Standards 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 
Block/Lot Design Standards 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 
Sanitary Sewage Treatment System 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 
Water Supply System 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 
Sidewalks 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 
Fire Protection 
 
The City of Madisonville is committed to preserving the safety of its citizens.  Proper protection 
from the devastation of fire is essential to fulfilling this commitment and is dependent upon an 
infrastructure that provides the necessary fire fighting capabilities.  The Insurance Services 
Office (ISO) has developed a standard schedule for the rating of municipalities with regard to 
their fire defenses.  Reliability and adequacy of the following major water supply items are 
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considered: water supply source, pumping capacity, power supply, water supply mains, 
distribution mains, spacing of valves, and location of fire hydrants.  These are all essential 
components proper for fire fighting facilities of a municipality. 

 
Goals of This Section 

• To ensure the safety of our citizens by providing the infrastructure elements necessary for 
fire fighting.   

• To encourage standards for water main, fire hydrant, and water pressure in new 
developments. 

• To keep property owner’s insurance rates low by minimizing the community’s fire 
classification rating. 

 
Core Requirements 

 

An adequate system of fire mains shall be provided as part of the development, unless the 
public water system is unavailable.  Every attempt shall be made to establish a gridiron layout, 
preferable looped, with a minimum of dead-end lines.  Within the incorporated City of 
Madisonville and within the county that is designated in the Comprehensive Plan as 
developable property, fire hydrants shall be spaced at a maximum of five hundred (500) feet 
apart so that adequate fire protection to all buildings may be provided.  All other spacing 
requirements shall be 1000 feet apart for fire hydrants.  Fire hydrants shall be located where 
they will be accessible, protected from traffic hazards, and will not obstruct walks, roadways or 
parking facilities.   

 
Administrative Requirements 

 
Minimum Standards for All Developments 
Fire department access 
The following classes of buildings, and any unusual and potentially hazardous circumstances as 
determined by the fire official, are required to provide a 20-foot wide fire department access lane 
in the rear of the building. 

a. Multi-family developments with more than six dwelling units per building, or more than two 
stories in height, and all commercial areas. 

b. All industrial areas. 
c. Hazardous storage areas, containing flammable or combustible materials. 
  
The access lane shall be an identified stabilized surface adequate to carry the load of fire 
apparatus.  Exceptions to this requirement are: 

New development must meet or exceed the following 

requirements as identified in the Hopkins County Subdivision 

Regulations (Article 7). 

 
 

These standards do not supercede standards established by the 

National Fire Protection Agency (NFPA) or the Insurance 

Services Office (ISO).  Please refer to these sources for 

additional information.   
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a. Buildings provided with a complete automatic fire sprinkler system. 
b. Where, in opinion of the county fire official and the district fire official, due to the size, 

construction, location or occupancy of a building, the access width may be reduced or 
omitted. 

 
Fire flows 
Fire flows for all developments shall be determined according to this chapter before the 
approval of the City Engineer.  The design engineer, contractor or installer of water supply 
systems in new developments will demonstrate, by a certified test, that the capacity of the water 
supply system meets fire protection design requirements.  A certified fire flow test of the existing 
public water supply system will also be performed within ¼ mile of the development.  Variances 
for meeting fire flow requirements may be granted based upon the analysis of the public water 
system.  The fire department, City Engineer, or any other city/county authority may witness fire 
flow certification tests. 
 
Developments Provided with Public Water System 
General design standards 
Fire protection and public water systems shall be designed by an engineer and constructed in 
accordance with county, state and federal standards. 
 
Fire flows 
The water distribution system shall be capable of delivering fire flows as follows: 

a. A minimum flow in all cases will be 500 gallons per minute with a 20 pounds per square 
inch residual. 

b. In areas that cannot meet a flow of 500 gallons per minute, alternate sources of water may 
be acceptable, subject to City Engineer approval. 

 
One and two-family developments 
Flow requirements for one and two-family developments are as follows: 
 

Distance Between Buildings  Needed Fire Flow (gpm) 

Over 30 feet  500 
0 to 30 feet  750 

 
Developments not capable of delivering the required fire flow may be required to provide 
automatic sprinkler systems in accordance with NFPA #13D: (Standards for the Installation of 
Sprinkler Systems) most current adopted edition or shall provide an additional source of water 
for fire protection subject to the approval of the City Engineer. An additional source of 
information on sprinkler systems is “Distribution System Requirements for Fire Protection”, 
published by the American Water Works Association. 
 

All other developments 
All other buildings shall calculate required fire flows in accordance with the formula shown 
below.  This formula establishes a base flow from which the degree of hazard and credit for 
sprinkler protection will result in a final needed fire flow.   
 
Fire flow is based on the following formula: 
 

BF = 18C(A)0.5 

where, BF = Base Fire Flow (GPM at 20 pounds per square inch residual), 
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C = Constant based on type of building construction 

   C = 1.5 for wood frame  
   C = 1.0 for ordinary jointed masonry 
   C = 0.8 for non combustible  
   C = 0.6 for fire resistive 

A  = The gross floor area.  Fire resistive construction need only be calculated on 
the three largest successive floors.  A four-hour fire resistive wall may be used 
to reduce total square footage of a building providing the wall intersects each 
successive floor of the building. 

   FF = BF multiplied by 0.75 (C-1 Noncombustible). 
   FF = BF multiplied by 0.85 (C-2 Limited Combustible). 
   FF = BF multiplied by 1.00 (C-3 Combustible). 
   FF = BF multiplied by 1.15 (C-4 Free Burning). 
   FF = BF multiplied by 1.25 (C-5 1.25 Rapid Burning). 

 

 
 

Nonmanufacturing Occupational Classifications  
Classification 1 (Non-Combustible) Stool or concrete products storage, 
unpackaged. 
 
Classification 2 (Limited Combustible) Apartments Hotels 

Churches  Motels 
Courthouses Offices 
Dormitories Parking Garages 
Hospitals  Schools 
 

Classification 3 (Combustible)- Amusement park buildings,  
(including arcades and game rooms) 
Automobile sales and service 
Department stores 
Discount stores 
Food and beverage – sales, service, or storage 
General merchandise – sales or storage 
Hardware, including electrical fixtures and 
supplies 
Motion picture theaters 
Pharmaceutical retail sales and storage 
Repair or service shops 
Supermarkets 
Unoccupied buildings 
 

Classification 4 (Free Burning)  Aircraft hangars, with or without servicing/repair 
Auditoriums 
Building material sales and storage 
Freight depots, terminals 
Furniture – new or second-hand 
Paper and paper product sales and storage 
Printing shops and allied industries 
Theaters, other than motion picture 
Warehouses 
Wood product sales and storage 
 

Classification 5 (Rapid Burning)  Chemical sales and storage 
Cleaning and dyeing material sales and storage 
Paint sales and storage 
Plastic or plastic product sales and storage 
Rag sales and storage 
Upholstering shops 
Waste and reclaimed material sales and storage 
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If the building is protected by an automatic sprinkler system installed in accordance with all state 
and local codes, the fire flow requirement will be deemed to have been satisfied. 
 
Water main installation 

a. Water mains for one and two dwelling unit developments shall be no less than eight inches 
in diameter, and constructed in an external loop connected to intersecting water mains at a 
maximum distance of 1,500 feet. 

b. Water mains for multi-family developments with three to six dwelling units per building and 
not exceeding two stories in height shall be no less than eight inches in diameter, and 
constructed in an external loop connected to intersecting water mains at a maximum 
distance of 1,500 feet. 

c. Water mains for multi-family developments composed of buildings with more than six units 
per building or more than two stories in height, and all commercial areas, shall be no less 
than ten inches in diameter, and constructed in an external loop system with intersecting 
water mains installed every 2,000 feet. 

d. Water mains for all industrial areas and all hazardous storage areas shall be no less than 
12 inches in diameter and constructed in an external loop system with intersecting water 
mains installed every 2,000 feet.  Fire hydrants shall be installed on intersecting water 
mains. 

e. Fire hydrants shall be installed so that the 4 ½-inch streamer connection is no less than 18 
inches and no more than 24 inches above finished grade. 

f. Fire hydrants shall be located within ten feet of the curb line of fire lanes, streets or private 
streets when installed along such access ways. 

g. Each fire hydrant shall have a dedicated isolation valve. 
h. Isolation valves shall also be installed at the discretion of the city throughout the water 

distribution system with no more than ¼ mile between isolation valves. 

Manufacturing Occupancy Classification 
 
Classification 2  Ceramics manufacturing 

Concrete or cinder products manufacturing 
Fabrication of metal products 
Primary metals industries 

 
Classification 3  Banking and confectionery 

Dairy processing 
Leather processing 
Soft drink bottling 
Tobacco processing 

 
Classification 4  Apparel manufacturing 

Breweries 
Cotton gins 
Food processing 
Metal coating or finishing 
Paper products manufacturing 
Rubber products manufacturing 
Woodworking industries 

 
Classification 5  Cereal or flour mills 

Chemical manufacturing 
Distilleries 
Fabrication of textile products, except wearing apparel 
Meat or poultry processing 
Plastic products manufacturing 
Textile manufacturing 
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i. The maximum allowed dead-end water line shall be no longer than one-half the distance 
required between intersecting water mains. 

j. Any water main along an arterial road or considered by the utility company to be a main 
transmission line shall be sized to accommodate future growth, but in no case less than 
specified in this section.  A letter of approval from the utility company will be acceptable 
evidence of conformance with this requirement. 

 
Hydrant spacing 

a. Fire hydrant spacing shall be measured from the closest available hydrant on the public 
water system. 

b. Hydrant spacing for all developments shall be measured along the centerline of the street.  
For the purposes of this Chapter, the term “street” shall include all road frontage, including 
roadways, drives, avenues or any other road designation.  Also included shall be any 
private drive designated as required fire department access. 

c. Normal spacing of hydrants is 500 feet along mains, but where fire flows are provided by a 
public water system, on-site fire hydrants shall be provided so that in no case shall there be 
a fire hydrant located more than 400 feet from all portions of the ground floor of any 
building.  This shall be in addition to any other hydrant spacing requirements.  This shall not 
apply to one- and two-family developments. 

 
Developments Not Provided with Public Water System 
a. Developments not provided with a public water system shall have a fire protection system 

designed by a licensed engineer. 
b. Water for fire protection shall be made available at a rate not less than the required fire 

flow. 
c. When bodies of surface water are available, drafting points consisting of a dry hydrant 

assembly with eight-inch pipe and fire department connections shall be provided. 
d. Drafting points shall be spaced at the same intervals of length as required for fire hydrant 

spacing. 
e. Extreme care shall be taken to ensure that the water supply required by this section will 

always be available year round.  Means of maintaining the water supply shall be provided 
prior to approval by the City Engineer.  Means of maintenance shall include the supply of 
water, the means of storage of the water, and the associated piping arrangements 
necessary to deliver the water to the fire department. 

 
Variances 
The applicant may submit a variance for alternatives to line sizing, dead-end and intersecting 
water main criteria if they embody sound engineering practices and are demonstrated by the 
applicant’s professional engineer. 

 
Electric, Telephone and Gas Service 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 

Other Community Facilities Design Standards 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 
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Environmentally Sensitive Areas 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 

Easements 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 

Monuments 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 

 

Construction and Inspection Requirements 
 

This section of the document is under development;  
refer to Appendix D, Hopkins County Subdivision Regulations. 
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Area of Shallow Flooding:  A designated AO Zone on a community’s Flood Insurance Rate Map 
(FIRM) with base flood depths from one to three feet where a clearly defined channel does not 
exist, where the path of flooding is unpredictable and indeterminate, and where velocity flow 
may be evident. 
 
Area of Special Flood Hazard:  The land in the floodplain within a community subject to a one- 
percent (1%) or greater chance of flooding in any given year. 
 
Base Flood:  The flood having a one percent (1%) chance of being equaled or exceeded in any 
given year. 
 
Basement:  That portion of a building having its floor subgrade (below ground level) on all sides. 
 
Best Management Practices:  Activities or structural improvements that help reduce the quantity 
and improve the quality of storm water runoff.  BMPs include treatment requirements, operating 
procedures, and practices to control site runoff, spillage or leaks, sludge or waste disposal, or 
drainage from raw material storage. 
 
Building:  A walled and roofed building that is principally above ground, a manufactured home, a 
gas or liquid storage tank, or other man-made facilities or infrastructures. 
 
City Engineer:  The City of Madisonville Engineer. 
 
Commission:  The Hopkins County Joint Planning Commission. 
 
Comprehensive Plan:  The Comprehensive Plan adopted by the Planning Commission 
indicating the general locations recommended for the streets, parks, public buildings, land uses, 
and other similar information. 
 
Construction Plans:  A set of maps or drawings showing the specific location and design of 
public improvements to be installed in the subdivision in accordance with the requirements of 
these regulations. 
 
County:  The County of Hopkins, Kentucky. 
 
Cul-de-sac:  A permanent dead-end street or court culminated by a turnaround and not intended 
to be extended in the future. 
 
Design:  The arrangement of land for lots, rights-of-way, easements, setback lines and 
improvements to include alignment, grade, length and width of these elements. 
 
Development:  Any man-made change to improved or unimproved real estate including, but not 
limited to buildings or other structures, mining, dredging, filling, grading, paving, excavation, 
drilling operations, or permanent storage of materials or equipment. 
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Easement:  A grant by the property owner of the use of a strip of land for a specific purpose by 
another. 
 
Engineer:  A licensed professional engineer licensed by the Commonwealth of Kentucky to 
practice engineering. 
 
Environmentally Sensitive Area:  Any area that, due to its natural or physical setting, may have 
environmental problems with regard to its development.  Lands in question shall include, but are 
not limited to, areas of steep slope (over 10%), floodplains, areas of poor soils, improper fill, 
sinkholes, wetlands, streams, creeks, lakes, and other natural waterways.  Such areas, if 
included in a proposed subdivision, shall require strict setbacks as determined by the Planning 
Commission. 
 
Flood or Flooding:  A general and temporary condition of partial or complete inundation of 
normally dry land areas from: 
 
(1) The overflow of inland or tidal waters; 
(2) The unusual and rapid accumulation or runoff of surface waters from any source. 
 
Flood Hazard Area:  also known as “Special Flood Hazard Area”:  All land subject to periodic 
inundation by the overflow of natural waterways. 
 
Flood Hazard/Boundary Map (FHBM):  An official map of a community, on which the Federal 
Emergency Management Agency has delineated both the areas of special flood hazard and the 
risk premium zones applicable to the community. 
 
Floodway:  The channel of a river or other water course and the adjacent land areas that must 
be reserved in order to discharge the 100-year food without cumulatively increasing the water 
surface elevation more than one foot.  ‘Floodway’ may also be referred to as ‘regulatory 
floodway’. 
 
Floodplain:  An area susceptible to being inundated with water from a flood having a one 
percent chance of being equaled or exceeded in any given year (a 100-year flood). 
 
Floor:  The top surface of an enclosed area in a building (including basement), i.e., top of slab in 
concrete slab construction or top of wood flooring in wood frame construction.  The term does 
not include the floor of a garage used solely for parking vehicles. 
 
Hazardous Storage Areas:   
 
Health Department:  The Commonwealth of Kentucky or the Hopkins County Health 
Department. 
 
Highest Adjacent Grade:  The highest natural elevation of the ground surface, prior to 
construction, next to the proposed walls of a building. 
 
Historic Structure:  any structure that is: 
(A) Listed individually in the National Register of Historic Place (a listing maintained by the 

Department of Interior) or preliminarily determined by the Secretary of the Interior as 
meeting the requirements for individual listing on the National Register; 
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(B) Certified or preliminarily determined by the Secretary of the Interior as contributing to the 
historical significance of a registered historic district or a district preliminarily determined by 
the Secretary to qualify as a registered historic district; 

(C) Individually listed on a state inventory of historic place in states with historic preservation 
programs which have been approved by the Secretary of Interior; or 

(D) Individually listed on a local inventory of historic place in communities with historic 
preservation programs that have been certified either: 

(1) By an approved state program as determined by the Secretary of the Interior, or 
(2) Directly by the Secretary of the Interior in states without approved programs. 

 
Improvements:  Physical changes made to land in order to make the land more suitable for the 
proposed use.  Typical improvements include grading, culverts, bridges, sanitary or storm 
sewers, water lines, utility lines, streets, curbs, gutters, sidewalks, streetlights, and all other 
appropriate improvements. 
 
Lot:  A parcel or portion of land in a subdivision or plat of land intended for transfer of ownership 
or for building development. 
Corner Lot:  A lot situated at the intersection of two (2) or more streets or roads. 
Double Frontage Lot:  A lot having two or more of its non-adjoining property lines abutting a 
street or streets. 
Lot Depth:  The average horizontal distance between front and rear lot lines. 
Lot Frontage:  The distance measured along the right-of-way, between the side property lines. 
Lot Width:  The average horizontal distance between the side lot lines. 
 
Major Development:  Those developments that have watershed drainage area, either within the 
development itself or tributary to the development, of greater than 100 acres.  
 
Major Subdivision Plat:  The subdivision of land into more than five (5) lots or any subdivision 
which requires the construction or extension of public utilities and/or streets. 
 
Manufactured Home:  A structure transportable in one or more sections, which is built on a 
permanent chassis and designed to be used with or without a permanent foundation when 
connected to the required utilities.  The term also includes park trailers, travel trailers, and 
similar transportable structures placed on a site for 180 consecutive days or longer and 
intended to be improved property. 
 
Mean Sea Level:  The average height of the sea for all stages of the tide.  It is used as a 
reference for establishing various elevations within the floodplain.  For purposes of this 
ordinance, the term is synonymous with National Geodetic Vertical Datum (NGVD). 
 
Minor Development: Those developments that have watershed drainage area, either within the 
development itself or tributary to the development, of less than 100 acres.  
 
Minor Subdivision Plat:  The subdivision of land into five (5) or fewer lots fronting on an existing 
public street and does not require the construction or extension of public utilities and/or streets.  
Lot line amendments and remnants of land surveyed for conveyance or record purposes are 
also considered as minor subdivision plats. 
 
Monument:  An object (concrete, iron pin or pipe) set in the ground to mark the boundaries of 
real estate or to mark a survey station.  All monumentation must meet current Kentucky Board 
of Registration Standards of Practice for Professional Land Surveyors (SPPLS). 
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Naturally, Pre-existing, or Established:  Are the first documented topographic contours existing 
for the subject property, either from maps or photographs, site inspections, decisions of a court 
of law, or other means determined appropriate by the City Engineer. 
 
New Construction:  Structures for which the “start of construction” commenced on or after the 
effective date of the City of Madisonville’s floodplain management regulations and includes any 
subsequent improvement to such structures.   
 
Planning Commission:  The Hopkins County Joint Planning Commission. 
 
Plans:  All drawings, including general plans, cross sections, profiles, working details, and 
specifications, which the subdivider prepares or has prepared to show the character, extent, and 
details of the improvements required in these regulations. 
 
Plat:  A map or drawing showing the lot and street arrangement or other features or details of 
the area being subdivided, prepared by a licensed professional land surveyor or prepared by a 
licensed professional engineer if road, utility, site plan, or drainage design is required in the 
division of property. 
Preliminary Plat:  A tentative plat of a proposed subdivision for presentation to the Planning 
Commission for its consideration.  Plans for construction of improvements may be included at 
this stage. 
Final (Record) Plat:  The completed subdivision plat in form for approval and recording 
Construction plans have been approved and the bond has been posted or improvements 
completed. 
 
Remnants:  Any vacant remnants of land surveyed for conveyance or record purposes that do 
not meet the minimum lot requirements of the zoning district in which they are located, do not 
meet the minimum lot requirements for individual sewage disposal, or do not meet the minimum 
road frontage requirements shall be labeled “Not for conveyance or building development by 
itself, but for attachment to adjacent land in the same ownership”. 
 
Resubdivision:  Any change to an approved or recorded subdivision plat that affects any street 
layout, lot line, or area reserved for public use, or any further division of the originally subdivided 
tract. 
 
Right-of-Way:  The land opened and dedicated for a public street or road which usually includes 
sidewalk, drainage way, railroad, street pavement, and underground and above ground utilities. 
 
Start of Construction:  Includes substantial improvement, and means the date the building 
permit was issued, provided the actual start of construction, repair, reconstruction, or 
improvement was within 180 days of the permit date.  The actual start means the first placement 
of a site, such as the pouring of slabs or footings, installation of piles, construction of columns, 
or any work beyond the stage of excavation or the placement of a manufactured home on a 
foundation.  Permanent construction does not include land preparation, such as clearing, 
grading and filling; nor does it include the installation of streets and/or walkways; nor does it 
include excavation for basement, footings, piers or foundations or the erection of temporary 
forms; nor does it include the installation on the property of accessory buildings, such as 
garages or sheds not occupied as dwelling units or not part of the main building.  For a 
substantial improvement, the actual start of construction means the first alteration of any wall, 
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ceiling, floor, or other structural part of a building, whether or not that alteration affects the 
external dimensions of the building. 
 
Subdivider, Applicant, Developer:  Any individual, firm, association, syndicate, co-partnership, 
corporation, trust, or any other legal entity commencing proceedings under these regulations to 
affect a subdivision of land hereunder for him/herself or for another. 
 
Subdivision:  The division of a parcel of land into two (23) or more lots or parcels for the 
purpose, whether immediate or future, of sale, lease or building development; or if a new street, 
to provide the required road frontage, or public improvement/infrastructure is involved, any 
division of a parcel of land; provided that a division of land for agricultural use and not involving 
a new street shall not be deemed a subdivision.  The term includes resubdivision and, when 
appropriate to the context, shall relate to the process of subdivision or to the land subdivided. 
 
Substantial Damage:  Damage of any origin sustained by a structure whereby the cost of 
restoring the structure to its before damaged condition would equal or exceed 50 percent of the 
market value of the structure before the damage occurred. 
 
Substantial Improvement:  Any combination of repairs, reconstruction, alteration, or 
improvements to a building, taking place during a five (5) year period, in which the cumulative 
cost equals of exceeds fifty percent of the market value of the building.  The market value of the 
building should be (1) the appraised value of the building prior to the start of the initial repair or 
improvement or (2) in the case of damage, the value of the building prior to the damage 
occurring.  This term includes structures which have incurred “substantial damage”, regardless 
of the actual repair work performed.  For the purposes of this definition, “substantial 
improvement” is considered to occur when the first alteration of any wall, ceiling, floor, or other 
structural part of the building commences, whether or not that alteration affects the external 
dimensions of the building.  The term does not, however, include either: (1) any project for 
improvement of a building required to comply with existing health, sanitary, or safety code 
specifications which have been identified by the Code Enforcement official and which are solely 
necessary to assure safe living conditions or (2) any alteration of a “historic structure”, provided 
that the alteration will not preclude the structure’s continued designation as a “historic structure”. 
 
Surety or Bond:  The guarantee of the installation of required improvements by the developer. 
 
Surveyor:  A licensed land surveyor licensed, by the Commonwealth of Kentucky, to practice 
land surveying. 
 
Variance:  An action, requested by the developer, granting relief from the adopted requirements 
of the City of Madisonville where specific enforcement would result in unnecessary hardship.  
Subdivision variances may only be granted by the Planning Commission. 
 
Zoning Ordinance:  A set of adopted land use regulations which divide the properties into zoning 
districts and set forth specific regulations for each district. 
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Runoff Reduction Hierarchy 
 
Non-Structural BMP’s 
   
1) Preservation of natural channels, floodplains, and wetlands 

 
Design Guidelines 
Natural streams are to be preserved.  Natural swales and channels should be preserved, 
whenever possible.  Buffers should be established around these areas and extend at least 
10 feet from the top of bank of the stream or watercourse.  Those areas determined by the 
City Engineer to be exceptionally sensitive or hazardous may require additional buffer 
areas.  
 
If channel modification must occur, the physical characteristics of the modified channel shall 
meet the existing channel in length, cross-section, slope, sinuosity, and capacity.  If 
construction is to occur in the floodplain, the construction will adhere to the performance 
standards set forth in the Flood Damage Prevention Ordinance and as summarized in 
Chapter 3.   
 
Streams and channels will be expected to withstand all events up to the 100-year storm 
without increased erosion.  Armoring banks with riprap and other manufactured materials 
will be accepted only where erosion cannot be prevented in other ways, such as by the use 
of natural stream solutions. 
 

2) Conservation Site Design – Minimize Impervious Area 
 
Description 
Individual development projects can be designed to reduce the amount of impervious cover 
they create.  Concentrating construction within a compact developed portion of the property 
and minimizing the area covered by impervious infrastructure accomplishes this goal.  
Designers can utilize the resulting space to avoid sensitive natural areas such as wetlands 
as well as provide attractive open space in the development.  Cluster development typically 
reserves 30-80% of the total site area for permanent community open space.  The 
protected open space provides many environmental as well as marketing benefits. 
 
Applicability 
Innovative site planning and design techniques have been shown to sharply reduce storm 
water runoff from new development.1  Clustering and conservation of natural areas should 
be practiced in the design phase of all development to the greatest extent practicable within 
existing regulations. 
 

                                                           

Source: 1 Schueler, T.R. and R.A. Clayton.  Better Site Design: Changing Development Rules to protect 
the Environment.  Land Development.  Spring-Summer 1999. 
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Design Guidelines 
Protect natural features by avoiding areas such as wetlands, streams, floodplains, 
sinkholes, and steep slopes by concentrating development in a compact area of the 
property.  In residential developments, consider smaller lot sizes with greater open spaces 
or any of the following impervious minimization strategies, in accordance with the Hopkins 
County Subdivision Regulations and the City of Madisonville’s Zoning Ordinance: 

• Minimize transportation infrastructure; 

• Minimize the total length of streets by examining alternative layouts 

• Minimize the width of streets; 

• Minimize the number of parking spaces, using pervious materials in overflow 
parking areas; 

• Provide impervious planting areas within cul-de-sacs, and 

• Reduce the number and radius of residential street cul-de-sacs. 
 

3) Conservation Site Design – Grass  Paving 
 
Description 
Grass paving is a semi-pervious cover for infrequent or light traffic areas that have 
historically been covered with impervious concrete or asphalt.  Grass paving systems are 
designed to carry vehicular loads, but can be covered in natural materials and allow storm 
water to infiltrate into the underlying soils.  When covered with sod, these areas are 
indistinguishable from other grassed areas.  The paving units vary in design and 
construction material, depending on the manufacturer. 
 
Applicability 
Grass paving provides the advantage of reducing imperviousness while providing sufficient 
support for infrequent or light vehicular traffic.  Common applications for this technology 
include fire lanes, overflow parking and golf cart paths.  It is generally considered more 
aesthetically pleasing than the alternatives and allows for storm water infiltration.  This 
technology is not recommended for frequently traveled or parked in areas, since damage 
can be done to the natural cover. 
 
Design Guidelines 
Grass paving should not be used in areas of high traffic or where vehicles will be parked for 
extended periods of time.  Prior to selecting a product, the manufacturer's guidelines should 
be considered.  The manufacturer should also provide installation and maintenance 
procedures.   
 

4) Conservation Site Design – Disconnecting  Rooftop Drainage  
 
Description 
Routing roof runoff to pervious areas, such as lawns, grassy swales, or depressed 
landscaped areas can reduce runoff rates and volumes from developed areas.  The storm 
water can then filter through the grass or infiltrate into the soil. 
 
Applicability 
This practice is applicable for low to moderate density developments (residential and 
commercial) where there is sufficient land area or facilities to accept the additional flow.  
Disconnection will not be approved where the volume of runoff from the rooftops will cause 
erosion or a significant increase in the water level in the receiving stream. 
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Design Guidelines 
Downspouts from rooftops should discharge to gently sloping, well-vegetated or landscaped 
areas.  Erosion control devices, such as splash blocks may be needed at the discharge 
point.   
 
A downspout should be provided for every 5000 square feet or less of rooftop to reduce 
discharge velocities and prevent erosion.  At least 10 feet of infiltration area should be 
provided between downspout discharges and the next impervious surface. 
 

5) Grass swales 
 
Description 
Where permitted and feasible, open vegetated swales shall be used instead of curb and 
gutter or hard piping to convey storm water runoff.  Vegetated swales help filter storm water 
by allowing pollutants to settle out as the water is slowed by the vegetation and by providing 
an opportunity for  the water to infiltrate into the ground.  Vegetated swales can also provide 
temporary retention, reducing storm water discharge rates.  
 
Applicability 
Vegetated swales are effective in low to moderate density development with sufficient land 
area.  The soils must be able to resist erosion and support dense cover vegetation.  
Vegetated swales generally work best in gently sloping areas (5% maximum) where the 
swale is cut into the existing landscape. 
 
Design Guidelines 

• Route and Length - Open vegetated swales should follow pre-development drainage 
patterns.  Swale length should be a minimum of 200 feet in length when possible, to 
increase the contact time of storm water. 

• Longitudinal Slope - The maximum allowable longitudinal slope shall be 5%.  The 
slope shall provide for sufficient drainage and uniform flow, while preventing excessive 
velocities.  For slopes greater than 2%, a series of check dams or drop structures 
across swales shall be used to maintain acceptable flows. 

• Channel Shape - Swales shall be designed to promote shallow, low velocity flow (i.e. 
trapezoidal channel).  This maximizes the channel-filtering surface, facilitates 
sedimentation and infiltration, and increases the travel time to the discharge point.  The 
side slopes shall be gentle enough to maximize the filtering surface and resist bank 
erosion, and steep enough to adequately contain anticipated flows.  The side slopes of 
the channel shall not be steeper than 2 Horizontal : 1 Vertical. 

• Capacity - The swale shall be designed to adequately convey an intensity of four 
inches per hour. 

• Flow Velocity - The bottom of the channel shall be wide enough to maintain the 
desired shallow flow, but narrow enough to maintain sufficient velocity to prevent rills 
from forming during low flows.    The velocity for a 2-year, 24-hour storm shall not 
exceed 2 feet per second.  A series of check dams or drop structures across swales 
shall be provided where necessary to enhance water quality performance and reduce 
velocities. 
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• Channel Stabilization - Slopes and bottoms of swales shall be stabilized to prevent 
erosion.  Commonly this is accomplished with an erosion resistant grass, such as tall 
fescue.  If the grass is planted from seed, temporary matting is required to stabilize the 
soil while the grass is established.  For swales in areas with steeper slopes, check 
dams may need to be constructed within the channel to slow the velocity. 

Example of a Grass Swale Application 

 
Source:  State of Maryland, Department of Development. 
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6) Infiltration of runoff on-site – Filter Strip 

 
Description 
Filter strips (a.k.a., vegetated filter strips, grass filter strips, and grassed filters) are 
vegetated areas that treat sheet flow from adjacent impervious areas. Filter strips function 
by slowing runoff velocities, filtering out sediment and other pollutants, and providing 
infiltration into underlying soils. The filter strip may be planted in shrub/forest or a dense 
grass.  The filter strip may also be a natural undisturbed area where the site characteristics 
mimic the design characteristics outlined below. 
 
Filter strips were originally used as an agricultural treatment practice and have more 
recently evolved into an urban storm water treatment practice. With proper design and 
maintenance, filter strips can provide relatively high pollutant removal.  One challenge 
associated with filter strips is the difficulty in maintaining sheet flow.  Consequently, urban 
filter strips are often "short circuited" by concentrated flows, which result in little or no 
treatment of storm water runoff.2   
 
Applicability 
Filter strips can be utilized in urban settings for treating rooftop runoff, runoff from parking 
lots and runoff from other pervious areas. The filter strips are most appropriate for low-
density development and are not recommended for controlling runoff from large 
commercial/industrial establishments.  Filter strips work best when established with a 
minimum flow length of 50-70 feet, and a relatively low slope (less than 5%).   
 
Filter strips alone do not significantly reduce peak discharge or runoff volumes but can be 
effective when used as a component in a storm water management system or treatment 
train.  At some sites, filter strips may help reduce the size and cost of downstream control 
facilities. 
 
Design Guidelines 

• Treatment Length (T) – The length (direction of flow) of the filter strip should be at 
least 50 feet to provide water quality treatment.  

• Filter Width (W) – The filter strip shall be the same width of the area to be treated.   

• Longitudinal Slope (So) – Filter strips shall be designed on slopes less than 10%. 
Greater slopes than this encourage the formation of concentrated flow.  The areas to 
be treated by the filter strip should consist of or be graded to a uniform longitudinal 
slope of 5% or less to discourage concentrated flow.  Both the top and toe of the slope 
shall be as flat as possible to encourage sheet flow and prevent erosion.  A flow 
spreader may be required to uniformly distribute the incoming flow. 

• Level Spreader – Use of a pea gravel diaphragm at the top of the slope may be 
required. The pea gravel diaphragm (a small trench running along the top of the filter 
strip) serves two purposes. First, it acts as a pretreatment device, settling out sediment 
particles before they reach the filter strip. Second it acts as a level spreader, 
maintaining sheet flow as runoff flows over the filter strip.  The filter strip should exactly 
meet the elevation of the level flow spreader to help prevent erosion and concentrated 
flows.3  

                                                           

Source: 2 The Stormwater Manager's Resource Center (SMRC). Stormwater Practice Factsheets. 
 3 The Stormwater Manager's Resource Center (SMRC). Stormwater Practice Factsheets. 
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• Drainage Length (L1) – Filter strips shall be used to treat relatively small drainage 
areas or in combination with other practices. The limiting design factor, however, is not 
the drainage area the filter strip treats but rather the length of flow contributing to it.  
The maximum length of impervious area that can be treated with a filter strip is 100 
feet. 

• Vegetation – The filter strip shall be planted with vegetation that can withstand 
relatively high velocity flows, and both wet and dry periods.  A variety of species of 
grasses, shrubs and trees can be used, but they need to provide dense cover and 
resist erosion.  Where natural areas are to be used as filter strips, any bare soil should 
be stabilized with a non-invasive species. 

 
Example of a Filter Strip 

 
  Source: Maumee River Regional Stormwater Coalition, 2001.  Storm Water 

Management Standards Manual.  DRAFT. 
 

 

7) Infiltration of runoff on-site – Sand Filter 
 
Description 
A sand filter is a treatment devise, whereby the first flush of runoff is diverted into an off-
line, self-contained bed of sand. The runoff is then strained through the sand, collected in 
underground pipes and returned back to the stream or channel. Enhanced sand filters 
utilize layers of peat, limestone, and/or topsoil, and may also have a grass cover crop. As 
the storm water flows through the filter, the sand and other filtration media trap and absorb 
pollutants.  In general, sand filters have a limited ability to reduce peak discharges and are 
usually designed solely to improve water quality.  They are most commonly used in a storm 
water management system or treatment train, in combination with a pond or other water 
quantity control.   
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Most filtering practices cannot provide storm water detention or flood attenuation 
and additional water quantity controls may be necessary. 
 
Applicability 
Sand filtration systems are most beneficial when land space is limited or expensive, 
because they can be designed to be placed underground or to border the perimeter of a 
parking lot or other impervious surface.  They are best used for smaller sites (5 acres or 
less) where the percent imperviousness is high.4 The maximum contributing area to an 
individual storm water filtering system is usually less than 10 acres.  Filters have been used 
on larger drainage areas in the past (up to 100 acres), but these systems often clog.   
 
Sand filters are an excellent option to treat runoff from storm water with higher levels of 
contaminants because storm water treated by sand filters has no interaction with, and 
cannot contaminate groundwater.  Sand filtering systems are generally applied to land uses 
with a high percentage of impervious surfaces. Sites with imperviousness less than 75% 
will require sedimentation pretreatment techniques. 
 
There are three basic sand filtration BMP types (1) underground sand filter, (2) perimeter 
sand filter, and (3) surface sand filter.  The cost of construction of concrete underground 
sand filtration facilities is high in relation to other BMPs and the maintenance burden for the 
owner can be significant.  However, the space savings achieved by placing the structure 
underground can often offset these costs.  The perimeter sand filter and surface sand filter 
are best suited for treating parking lot runoff and other predominantly impervious surface 
areas.  
 
Design Guidelines 

• Filtering Conveyance – If runoff is delivered by a storm drainpipe or is along the main 
conveyance system, the filtering practice shall be designed off-line.  An overflow shall 
be provided within the practice to pass a percentage of the WQv to a stabilized 
watercourse. In addition, overflow for the 10-year, 24-hour storm should be provided to 
a non-erosive outlet point (i.e., prevent downstream slope erosion).  The entire 
treatment system (including pretreatment) shall temporarily hold at least 75% of the 
WQv prior to filtration.   

• Filter Bed – The filter media should consist of medium sand (Exp. ASTM C-33 
concrete sand).  The filter bed typically has a minimum depth of 18". The perimeter 
filter may have a minimum filter bed depth of 12".  The filter area for sand shall be 
sized based on the principles of Darcy's Law. A coefficient of permeability (k) for sand 
of 3.5 ft/day shall be used.5  The required filter bed area is computed using the 
following equation:  

 
Af = (WQv) (df) / [ (k) (hf + df) (tf)] 

 
Af = Surface area of filter bed (ft2) 
df = filter bed depth (ft) 
k = coefficient of permeability of filter media (ft/day) 
hf = average height of water above filter bed (ft) 
tf = design filter bed drain time (days) 

(1.67 days or 40 hours is recommended maximum for sand filters) 

                                                           

Source: 4 City of Greensboro, 2000.  Stormwater Management Manual, First Edition. 
 5 Center for Watershed Protection, 1996. Design of Stormwater Filtering Systems.    
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• Sedimentation Chamber – The sedimentation chamber should be designed to detain 
at least 50% of the WQv.  This volume should be slowly released over a period of 
several hours.  The extended detention time improves the removal efficiency by settling 
out more course sediments and helps prevent premature clogging of the filter bed. 

• Sand Filter Chamber – Flow from the sedimentation chamber should be uniformly 
distributed across the sand filter.  Overflow weirs along the width of the sand filter can 
be used to ensure uniform distribution.  When flow from the sedimentation 
basin/chamber is by pipe, a flow distribution chamber is required. 

• Under-drain System – Storm water filters shall be equipped with a minimum 4" 
perforated pipe under drain (6" is preferred) in a gravel layer. A permeable filter fabric 
shall be placed between the gravel layer and the filter media. 

• Maintenance Access – Adequate maintenance access (i.e. easement) from a public 
or private right-of-way to the filter facility shall be reserved.  For underground facilities, 
maintenance and inspection openings shall be provided.  Large aluminum or steel 
doors shall provide maintenance equipment easy access to the sand filter chamber.  
Observation manholes or doors shall be provided for underground overflow and 
sedimentation chambers.      



G-9 

Example of an Underground Sand Filter 

 

Source:  City of Greensboro, 2000.  Stormwater Management Manual, First Edition. 
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Example of a Perimeter Sand Filter 

 

Source: City of Greensboro, 2000.  Stormwater Management Manual, First Edition. 
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Example of a Surface Sand Filter 

 

Source: City of Greensboro, 2000.  Stormwater Management Manual, First Edition.  
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8) Utilization of storm water wetlands. 
 
Storm water wetland/marsh systems and wet detention ponds are preferred to dry ponds.  
Dry ponds providing first flush detention and channel protection will be accepted when the 
development site’s physical characteristics or other local circumstances make the use of a 
wet pond infeasible. 
 
Description 
Storm water wetlands are constructed systems that are explicitly designed to provide 
treatment and detention of storm water.  They accomplish this by temporarily storing storm 
water runoff in shallow pools that create growing conditions suitable for emergent and 
riparian wetland plants.  The systems remove pollutants through physical filtration, settling, 
and biological processes of the wetland plants.  Storm water wetlands are similar to wet 
detention ponds, but require additional design elements to maintain the proper growing 
conditions for the plants. 
 
While they are designed to mimic the ecological functions of natural wetlands, storm water 
wetlands are constructed systems and require periodic maintenance and adjustments to 
work properly.  As a general rule, uncontrolled storm water runoff should never be 
introduced into natural wetlands6. 
 
Applicability 
Constructed wetlands are a widely applicable storm water management practice and 
provide excellent pollutant removal. However, wetlands consume a large amount of land, 
which may limit their use in areas where land values are high or additional land is not 
available.  Maintaining minimal water levels so that the wetland plants can survive is 
essential to the proper function of storm water wetlands.  Therefore, storm water wetlands 
are recommended for large drainage areas (greater than 20 acres).  Sites with type A and B 
soils may have high infiltration losses.  These sites may require clay or geotextile liners to 
help maintain water levels.   
 
Geese, ducks, and insects can become undesirable inhabitants of the wetland if it is not 
designed properly.  Limiting the amount of deep, open water as well as keeping open grass 
areas to a minimum will discourage nuisance species.  Careful consideration should be 
given to the possible adverse effects of attracting wildlife to the site, prior to choosing this 
BMP. 
 
Storm water wetlands that are separated from jurisdictional wetlands and regularly 
maintained are typically not regulated under appropriate State and federal laws.  However, 
State and federal permit requirements should be reviewed prior to storm water wetland 
design.  Required permits and certifications may include Section 401 water quality 
certification, Section 402 NPDES storm water construction permit, Section 404 wetlands 
permit, dam safety permits, and development permits.  Generally, storm water wetlands 
should not be located within delineated natural wetland areas, nor be used to mitigate the 
loss of natural wetlands.   
 

                                                           

Source: 6 Schueler, T.R., 1992. Design of Stormwater Wetland Systems:  guidelines for creating diverse 
and effective stormwater wetlands in the mid-Atlantic Region. 
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Disruption or discharge to natural wetlands will not be allowed without a Section 404 permit 
and State certification under Section 401.  The placement of retention/detention basins 
within a floodplain is discouraged.  Where retention/detention basins are proposed within a 
floodplain, information will be provided to verify that the facility will operate as designed 
during flood events. 
 
Design Guidelines 

• Treatment Sizing Criteria and Release Rates: 
Water quality storage:  WQv 

Water quality draw down time:  24 hours 
Floodwater storage: Qf 

Maximum release rate:  Pre-development 5-year, 24-hour storm event 
Emergency spillway capacity:  Minimum 100-year, 24-hour storm event 
A minimum of one foot of freeboard is required above the 25-year, 24-hour storm 
water elevation on all detention/retention facilities. 

• Forebay – A sediment forebay shall be constructed at the inlet to provide energy 
dissipation and to trap and localize incoming sediments.  The forebay shall be a 
separate basin, which can be formed by gabions, a compacted earthen berm, or riprap. 

 The capacity of the forebay should be equivalent to 5% of the 25-year, 24-hour storm 
volume based on the area tributary to the inlet.  It is recommended that approximately 
75% of the required sediment storage be allocated to the forebay.   

 Direct maintenance access to the forebay for heavy equipment shall be provided.  This 
access should allow construction equipment to get down in the forebay without 
disturbing the embankment. 

• Maintenance Elements – Adequate maintenance access (e.g. easement) from a 
public or private right-of-way to the basin shall be reserved.  The access will be on a 
slope of 5:1 or less, stabilized to withstand the passage of heavy equipment, and will 
provide direct access to both the forebay and the riser/outlet.   

 An adequate area for temporary staging of spoils, prior to ultimate disposal, shall be 
provided.  This area shall be protected such that no runoff will be directed back into the 
Storm water management system or onto private property.  For subdivisions and site 
condominiums, an easement dedicated to the City of Madisonville must be provided 
over the disposal area. 

• Pond Shape and Depth – Surface area to volume ratio shall be maximized to the 
extent feasible.  In general, depths of the permanent pool should be varied and 
average between 3 and 6 feet.  A minimum length to width ratio of 3:1 should be used 
unless structural measures are used to extend the flow path.  Ponds should be wedge-
shaped, narrower at the inlet and wider at the outlet.  Irregular shorelines are preferred.   

 A marsh fringe should be established near the inlet or forebay and around at least 50% 
of the pond's perimeter.  A shelf, a minimum of 4 feet wide at a depth of one foot, will 
surround the interior of the perimeter to provide suitable conditions for the 
establishment of aquatic vegetation, and to reduce the potential safety hazard to the 
public. 
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 For safety purposes and to minimize erosion, basin side slopes will not be flatter than 
one foot vertical to 20 feet horizontal (20:1), nor steeper than one foot vertical to five 
feet horizontal (5:1).  Steeper slopes may be allowed if fencing at least 5 feet in height 
is provided, although fencing is discouraged for aesthetic reasons. 

• Minimal Water Supply – To avoid drawdowns, a reliable supply of baseflow and/or 
groundwater will be required.  If underlying soils are highly permeable (e.g. in the A or 
B hydrologic groupings); the bottom of the basin should be lined with an impermeable 
geotextile or a 6-inch clay liner. 

• Basin Inlet/Outlet Design – Velocity dissipation measures shall be incorporated into 
basin designs to minimize erosion at inlets and outlets, and to minimize the re-
suspension of pollutants.  Inverts for inlet pipes should discharge at the elevation of the 
permanent pool and perpendicular to the surface to allow the pool to dissipate the 
energy of the inflow.  Stone riprap pads should extend from the pipe invert to the pond 
bottom to prevent erosion.     

 Anti-seep collars shall be installed on any piping passing through the sides or bottom of 
the basin to prevent leakage through the embankment.   

 To the extent feasible, the distance between inlet and outlet shall be maximized.  The 
length and depth of the flow path across basins can be maximized by: 

• Increasing the length to width ratio of the entire design 

• Increasing the dry weather flow path within the system to attain maximum 
sinuosity 

 Dual orifices, V-notched weirs, or other designs shall be used to assure an appropriate 
detention time for all storm events.  Where a pipe outlet or orifice plate is to be used to 
control discharge, it shall have a minimum diameter of six (6) inches.  If this minimum 
orifice size permits release rates greater than those specified in these rules, alternative 
outlet designs will be utilized that incorporate self-cleaning flow restrictors, such as 
perforated risers and “V” notch orifice plates that provide the required release rate.   

 The outlet shall be well protected from clogging.  A reverse-slope-submerged orifice or 
hooded, broad crested weirs are recommended options.   If a reverse-slope pipe is 
used, an adjustable valve may be necessary to regulate flows.  Orifices used to 
maintain a permanent pool level shall withdraw water at least one foot below the 
surface of the water. 

 Backwater on the outlet structure from the downstream drainage system shall be 
evaluated when designing the outlet.  All outlets shall be designed to be easily 
accessible for heavy equipment required for maintenance purposes. 

 All basins shall have provisions for a defined emergency spillway, routed such that the 
main outflow channel can pick it up. The emergency spillway shall be set at the 
elevation of the 25-year, 24-hour storm volume. 

 Where feasible, a drain for completely de-watering wet ponds shall be installed for 
maintenance purposes.   
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• Riser Design – Hoods or trash racks shall be installed on the riser to prevent clogging.  
Grate openings shall be a maximum of three (3) inches.   

 The riser shall be placed near or within the embankment, to provide for ready 
maintenance access.  Inlet and outlet barrels and risers shall be constructed of 
materials that will reduce future maintenance requirements.   

 The riser pipe shall be a minimum of twenty-four (24) inches in diameter for riser pipes 
up to four (4) feet in height.  Riser pipes greater than four (4) feet in height shall be 
forty-eight (48) inches in diameter.  Riser pipes shall be constructed with poured-in-
place concrete bottoms. 

• Wetland Plantings – A critical determinant of a wetland’s pollutant removal capacity is 
the establishment of a healthy and diverse plant community.  A wetland expert or 
landscape architect should be employed to develop a planting plan that identifies the 
proper plant species and planting locations. 

 Suitable planting soils and water depths are essential for the establishment of viable 
plants.  A grading plan shall be followed to create appropriate water depths.  Since 
most basins are excavated to nutrient poor sub soils, addition of topsoil and mulch will 
most likely be necessary.  The soil shall have adequate texture and organic matter to 
retain the requisite moisture for plant growth.     

 The operator shall monitor viability of plantings for two (2) years to ensure 
establishment; reinforcement and replacement plantings shall be provided as needed. 

 A permanent buffer strip of vegetation extending at least 25 feet in width beyond the 
freeboard elevation shall be maintained or restored around the perimeter of all storm 
water storage facilities.  No lawn care chemical applications shall be applied to the 
buffer area, except to control noxious weeds or injurious pests. 
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Example of a Storm Water Wetland 

 

Source:  Schueler, T.R., 1992.  Design of Stormwater Wetland Systems: guidelines for creating diverse and effective 

stormwater wetlands in the mind-Atlantic Region.  
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9) Utilization of wet detention basins. 

Description 
Wet detention ponds are one of the most widely accepted BMP’s for meeting water quantity 
requirements and providing limited storm water quality treatment.  The “wet pond” improves 
water quality by detaining the storm water for an extended period of time in a permanent 
pool, which allows pollutants to settle out.  Runoff from each rain event is detained and 
treated in the pond until it is displaced by runoff from the next storm event.  Pollutants 
removed include suspended solids, organic matter, dissolved metals, and nutrients. 
 
There are several common modifications that can be made to the ponds to increase their 
pollutant removal effectiveness. The first is to increase the settling area for sediments 
through the addition of a sediment forebay. Heavier sediments will drop out of suspension 
as runoff passes through the sediment forebay, while lighter sediments will settle out as the 
runoff is retained in the permanent pool. A second common modification is the construction 
of shallow ledges along the edge of the permanent pool.  The ledges allow emergent 
wetland plants to grow, adding some of the biological benefits of a storm water wetland. 
 
Applicability 
Wet detention ponds are effective in meeting both storm water quantity and quality goals.  
Additionally, they can provide an amenity to properties through “water front” designation, 
fountain pools, wildlife habitat, etc.   
 
Wet detention ponds must be able to maintain a permanent pool of water.  Therefore, 
similar to storm water wetlands, wet ponds are recommended for medium to large drainage 
areas (greater than 10 acres).  Sites with highly permeable soils (e.g. in the A or B 
hydrologic groupings) may require clay or geotextile liners to help maintain water levels. 
 
Land constraints, such as small sites or highly developed areas, may preclude the 
installation of a wet pond.  The wet pond BMP is most applicable for large industrial and 
commercial facilities and residential subdivisions.  Owners of smaller properties may 
cooperatively construct one large pond to serve several sites.  Fewer, cooperative ponds 
are preferred to numerous individual smaller ponds. 
 
Wet ponds provide opportunities for retrofit coverage for existing development.  With minor 
excavation and/or modification of the outlet, existing dry ponds can be converted to wet 
ponds.  The retrofits can generate greater water quality benefits for the receiving stream, 
helping the City of Madisonville meet water quality goals. 
 
Design Guidelines 

• Treatment Sizing Criteria and Release Rates: 
Water quality storage:  WQv 

Water quality draw down time:  24 hours 
Floodwater storage: Qf 

Maximum release rate:  Pre-development 5-year, 24-hour storm event 
Emergency spillway capacity:  Minimum 100-year, 24-hour storm event 

 A minimum of one foot of freeboard is required above the 25-year, 24-hour storm water 
elevation on all detention/retention facilities. 
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• Forebay – A sediment forebay shall be constructed at the inlet to provide energy 
dissipation and to trap and localize incoming sediments.  The forebay shall be a separate 
basin, which can be formed by gabions, a compacted earthen berm, or riprap. 

The capacity of the forebay should be equivalent to 5% of the 25-year, 24-hour storm 
volume based on the area tributary to the inlet.  It is recommended that approximately 75% 
of the required sediment storage be allocated to the forebay.   

Direct maintenance access to the forebay for heavy equipment shall be provided.  This 
access should allow construction equipment to get down in the forebay without disturbing 
the embankment. 

• Maintenance Elements – Adequate maintenance access (e.g. easement) from a public or 
private right-of-way to the basin shall be reserved.  The access will be on a slope of 5:1 or 
less, stabilized to withstand the passage of heavy equipment, and will provide direct access 
to both the forebay and the riser/outlet.   

An adequate area for temporary staging of spoils, prior to ultimate disposal, shall be 
provided.  This area shall be protected such that no runoff will be directed back into the 
storm water management system or onto private property.  For subdivisions and site 
condominiums, an easement dedicated to the City of Madisonville must be provided over 
the disposal area. 

• Pond Shape and Depth – Surface area to volume ratio shall be maximized to the extent 
feasible.  Average depth of the permanent pool should be a minimum of 3 feet.  A minimum 
length to width ratio of 3:1 should be used unless structural measures are used to extend 
the flow path.  Ponds should be wedge-shaped, narrower at the inlet and wider at the outlet. 

• Minimal Water Supply – To avoid drawdowns, a reliable supply of baseflow and/or 
groundwater will be required.  If underlying soils are highly permeable (e.g. in the A or B 
hydrologic groupings); the bottom of the basin should be lined with an impermeable 
geotextile or a 6-inch clay liner. 

• Basin Inlet/Outlet Design – Velocity dissipation measures shall be incorporated into basin 
designs to minimize erosion at inlets and outlets, and to minimize the re-suspension of 
pollutants.  Inverts for inlet pipes should discharge at the elevation of the permanent pool 
and perpendicular to the surface to allow the pool to dissipate the energy of the inflow.  
Stone riprap pads should extend from the pipe invert to the pond bottom to prevent erosion.     

Anti-seep collars shall be installed on any piping passing through the sides or bottom of the 
basin to prevent leakage through the embankment.   

To the extent feasible, the distance between inlet and outlet shall be maximized.  The 
length and depth of the flow path across basins can be maximized by: 

• Increasing the length to width ratio of the entire design 

• Increasing the dry weather flow path within the system to attain maximum sinuosity 

Dual orifices, V-notched weirs, or other designs shall be used to assure an appropriate 
detention time for all storm events.  Where a pipe outlet or orifice plate is to be used to 
control discharge, it shall have a minimum diameter of six (6) inches.  If this minimum orifice 
size permits release rates greater than those specified in these rules, alternative outlet 
designs will be utilized that incorporate self-cleaning flow restrictors, such as perforated 
risers and “V” notch orifice plates that provide the required release rate.   
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The outlet shall be well protected from clogging.  A reverse-slope-submerged orifice or 
hooded, broad crested weirs are recommended options.   If a reverse-slope pipe is used, 
an adjustable valve may be necessary to regulate flows.  Orifices used to maintain 
permanent pool levels shall withdraw water at least one foot below the surface of the water. 

Backwater on the outlet structure from the downstream drainage system shall be evaluated 
when designing the outlet.  All outlets shall be designed to be easily accessible for heavy 
equipment required for maintenance purposes. 

All basins shall have provisions for a defined emergency spillway, routed such that the main 
outflow channel can pick it up. The emergency spillway shall be set at the elevation of the 
25-year, 24-hour storm volume. 

Where feasible, a drain for completely de-watering wet ponds shall be installed for 
maintenance purposes.   

• Riser Design – Hoods or trash racks shall be installed on the riser to prevent clogging.  
Grate openings shall be a maximum of three (3) inches. 

The riser shall be placed near or within the embankment, to provide for ready maintenance 
access.  Inlet and outlet barrels and risers shall be constructed of materials that will reduce 
future maintenance requirements.   

The riser pipe shall be a minimum of twenty-four (24) inches in diameter for riser pipes up 
to four (4) feet in height.  Riser pipes greater than four (4) feet in height shall be forty-eight 
(48) inches in diameter.  Riser pipes shall be constructed with poured-in-place concrete 
bottoms. 

• Buffer – A permanent buffer strip of vegetation extending at least 25 feet in width beyond 
the freeboard elevation shall be maintained or restored around the perimeter of all storm 
water storage facilities.  No lawn care chemical applications shall be applied to the buffer 
area, except to control noxious weeds or injurious pests. 
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Example of a Wet Detention Pond 

 

Source:  Maryland Department of the Environment.  2000 Maryland Stormwater Design Manual. 
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10) Utilization of dry detention basin. 
 
Description 
An extended dry detention basin is a storm water storage basin that provides temporary 
detention, but does not have a permanent pool.  The main reasons for use of dry detention 
basins are reducing peak storm water discharges, controlling floods and preventing 
downstream channel scouring. A dry basin with extended detention does remove course 
suspended solids, but has limited effectiveness with other pollutants. It is one of the most 
common and lowest cost alternative for large runoff volumes. 
 
Sedimentation occurs in these basins; however, later runoff events will scour the bottom 
and move the sediments downstream. If water quality improvement is an objective, a dry 
detention basin is not a recommended best management practice.  Dry detention basin 
effectiveness is rated low to moderate compared to other storm water BMPs. 
 
Applicability 
Extended dry detention basins are generally recommended for contributing watersheds of 
10 acres or more.  While extended detention is applicable to smaller drainage areas, the 
designs of non-clogging outlet control devices for the associated lower release rate can be 
problematic.  A larger watershed and corresponding higher release rate allows for an outlet 
configuration to overcome this constraint. Impermeable soils are problematic if the pond 
bottom is designed to be kept dry between storm events. 
 
Extended dry detention basins can be a highly effective component of a larger “treatment 
train”.  The basin can serve as a pre-treatment facility to remove course sediment from the 
storm water, which can then be directed to a second system such as a sand filter.     
 
Basins that are usually dry can be used for multiple purposes, such as recreation fields. 
Detention basins can be landscaped to provide an aesthetically attractive appearance. 
Provision of a low flow channel offers greater flexibility in selecting and maintaining 
vegetation to accomplish this purpose, as well as facilitating recreational use.  
 
Design Guidelines 

• Treatment Sizing Criteria and Release Rates: 
Water quality storage:  WQv 

Water quality draw down time:  24 hours 
Floodwater storage: Qf 

Maximum release rate:  Pre-development 5-year, 24-hour storm event 
Emergency spillway capacity:  Minimum 100-year, 24-hour storm event 
A minimum of one foot of freeboard is required above the 25-year, 24-hour storm 
water elevation on all detention/retention facilities. 

• Maintenance Elements – Adequate maintenance access (e.g. easement) from a 
public or private right-of-way to the basin shall be reserved.  The access will be on a 
slope of 5:1 or less, stabilized to withstand the passage of heavy equipment, and will 
provide direct access to both the forebay and the riser/outlet.   

 An adequate area for temporary staging of spoils, prior to ultimate disposal, shall be 
provided.  This area shall be protected such that no runoff will be directed back into the 
storm water management system or onto private property.  For subdivisions and site 
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condominiums, an easement dedicated to the City of Madisonville must be provided 
over the disposal area. 

• Pond Shape and Depth – A minimum length to width ratio of 3:1 shall be used unless 
structural measures are used to extend the flow path.  Ponds should be wedge-
shaped, narrower at the inlet and wider at the outlet. 

• Basin Inlet/Outlet Design – Velocity dissipation measures shall be incorporated into 
basin designs to minimize erosion at inlets and outlets, and to minimize the re-
suspension of pollutants.  Stone riprap pads should extend from pipe inlets to the pond 
bottom to prevent erosion.     

 Anti-seep collars shall be installed on any piping passing through the sides or bottom of 
the basin to prevent leakage through the embankment.   

 To the extent feasible, the distance between inlet and outlet shall be maximized.  The 
length and depth of the flow path across basins can be maximized by: 

• Increasing the length to width ratio of the entire design 

• Increasing the dry weather flow path within the system to attain maximum 
sinuosity 

 Dual orifices, V-notched weirs, or other designs shall be used to assure an appropriate 
detention time for all storm events.  Where a pipe outlet or orifice plate is to be used to 
control discharge, it shall have a minimum diameter of six (6) inches.  If this minimum 
orifice size permits release rates greater than those specified in these rules, alternative 
outlet designs will be utilized that incorporate self-cleaning flow restrictors, such as 
perforated risers and “V” notch orifice plates that provide the required release rate.   

 The outlet shall be well protected from clogging.  A reverse-slope orifice or hooded, 
broad crested weirs are recommended options.   If a reverse-slope pipe is used, an 
adjustable valve may be necessary to regulate flows.  

 Backwater on the outlet structure from the downstream drainage system shall be 
evaluated when designing the outlet.  All outlets shall be designed to be easily 
accessible for heavy equipment required for maintenance purposes. 

 All basins shall have provisions for a defined emergency spillway, routed such that the 
main outflow channel can pick it up. The emergency spillway shall be set at the 
elevation of the 25-year, 24-hour storm volume. 

 Low Flow Channel 
 A low flow channel, stabilized against erosion, will be provided through the basin.  This 

channel should have a minimum grade of 0.5% and the remainder of the basin should 
drain toward this channel at a grade of at least 1%. 

• Riser Design – Hoods or trash racks shall be installed on the riser to prevent clogging.  
Grate openings shall be a maximum of three (3) inches. 

 The riser shall be placed near or within the embankment, to provide for ready 
maintenance access.  Inlet and outlet barrels and risers shall be constructed of 
materials that will reduce future maintenance requirements.   

 The riser pipe shall be a minimum of twenty-four (24) inches in diameter for riser pipes 
up to four (4) feet in height.  Riser pipes greater than four (4) feet in height shall be 
forty-eight (48) inches in diameter.  Riser pipes shall be constructed with poured-in-
place concrete bottoms. 
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Example of a Dry Extended Detention Basin 

 

Source:  City of Greensboro, 2000.  Storm Water Management Manual, First Edition. 
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