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101.01
PURPOSE.  The purpose of this chapter is to reduce or eliminate the hazards to the public health and safety caused by excessive stormwater runoff, reduce the effects of soil erosion and sedimentation caused by development, reduce economic losses to individuals and the community at large, enhance broader social and economic objectives, and protect, conserve and promote the orderly development of land and water resources.
101.02
DEFINITIONS.  When used in this chapter, unless the context clearly indicates otherwise, the following words and phrases shall have the meanings respectively ascribed to them in this section.

1.
“Control structure” means a structure designed to control the flow of stormwater runoff 
that passes through it during a specific length of time.


2.
“Detention facility” means an area designed to store excess stormwater.


3.
“Development” means the improvement of the land from its original state (unimproved 

and prior to any development) such as a structure, impervious surface being placed or constructed 

or agricultural crops thus increasing the amount of rainwater or surface water runoff.


4.
“Dry bottom stormwater storage area” means a facility designed to be normally dry and 
contain water only when excess stormwater runoff  occurs.

5.
“Erosion” means the loss of natural soils by the action of wind and/or water.


6.
“Excess stormwater” means that portion of stormwater which exceeds the transportation 
capacity of storm sewers or natural drainage channels serving a specific watershed.


7.
“Excess stormwater passageway” means a channel formed in the topography of the 
earth’s surface to carry stormwater runoff through a specific area.


8.
“Natural drainage” means channels formed by the existing surface topography prior to 
changes made by unnatural causes.


9.
“Stormwater runoff” means the flow of water resulting from precipitation which is not 
absorbed by the soil or plant material.


10.
“Stormwater runoff release rate” means all of the area that contributes stormwater runoff 
is released from dominant to subservient land..
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11.
“Tributary watershed” means all of the area that contributes stormwater runoff to a given

point.


12.
“Wet bottom stormwater storage area” means a facility designed to be maintained as a 
pond or free water surface and which has the capacity to contain excess stormwater runoff.

13.
“X – year storm” means the average recurrence intervals within which a rainfall of given 
intensity and duration will be equaled or exceeded only once.  A 100-year storm would have an 
intensity of rainfall which would, on the average, be equaled or exceeded only once in 100 years.  
This does not imply that it will occur in 100 years, or having occurred, will not happen again for 
100 years.

101.03
DESIGN CRITERIA.  The design of stormwater runoff systems, structures and facilities shall be based on the following minimum standards, which do not preclude the use of higher design standards.

101.04
APPLICABILITY.  The provisions of Sections 101.05 through 101.13 shall apply to any of the following areas under development:


1.
All new residential developments of two (2) acres or more and all commercial and 
industrial developments in excess of one acre.



2.
Any development where the percentage of the impervious area of the lot is fifty percent 
(50%) or greater.


3.
Any development, which, in the opinion of the City’s Engineer, lacks an adequate internal or external excess stormwater passageway.

101.05
RUNOFF CALCULATION.  Design flows will be calculated using the “Rational” Method.  The “Rational” Method is defined as:





Q = CIA


where:



“Q” = Resultant runoff rate in cubic feet per second.



“C” = Runoff coefficient (see Appendix A for values).



“I” = Intensity of rainfall (see Appendix B for values).



“A” = Tributary watershed in acres.
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101.06
STORM SEWERS.  Storm sewers and intakes shall be designed for a ten-year frequency storm in such a manner that the flooded street width shall not exceed:
ALLOWABLE FLOODED WIDTH

	STREET WIDTH
	WIDTH EACH SIDE
	FLOODED LANES

	27 FEET
	8 FEET
	1 – 10’ LANE

	31 FEET
	10 FEET
	1 – 10’ LANE

	35 FEET
	9 FEET
	2 – 8’ LANES

	41 FEET
	10 FEET
	2 – 10’ LANES

	45 FEET
	11 FEET
	2 – 11’ LANES

	49 FEET
	12 FEET
	2 – 12’ LANES


The maximum allowable distance between storm sewer manholes is 400 feet.

101.07
RELEASE RATE.  The stormwater runoff release rate from any detention basin required under this chapter shall not exceed the stormwater runoff rate from the drainage area from a five-year frequency storm having a runoff  coefficient “C” of 0.15.  The City may require a lesser release rate when the downstream outlet is insufficient to safely convey the release rate as determined.

101.08
DETENTION REQUIREMENTS.

1.
Storage Volume.  The volume of storage potential provided in stormwater detention 
facilities shall be sufficient to control the excess stormwater runoff, as determined to be the 
difference between the stormwater quantity from the site in its developed state for a 100-year 
frequency rainfall less the allowable release rate as set forth in Section 101.07.

2.
Detention storage may be provided as a dry bottom or wet bottom storage area.



A.
Dry bottom stormwater storage areas may be designed to serve a secondary 


purpose for recreation, open space, parking or other types of uses that will not be 


adversely affected  by intermittent flooding.



(1)
A method of carrying the low flow through these areas shall be provided in 


addition to a system of drains to prevent soggy areas.



(2)
Outlet control structures shall be designed as simply as possible and shall 


require little or no attention for proper operation.  Each stormwater storage area shall be 


provided with a method of emergency overflow in the event that a storm in excess of the 


100-year frequency storm occurs.  This emergency overflow facility shall be designed to 


function without attention.  Hydraulic calculations shall be submitted to substantiate all 


design features.


(3)
Both outlet control structures and emergency overflow facilities shall be 


designed and constructed to fully protect the public health, safety and welfare.  



Stormwater runoff velocities shall be kept at a minimum and turbulent conditions at an 


outlet structure will not be permitted without complete protection for the public safety.  


The use of fences shall be kept to a minimum and used only as a last resort when no other 

method is feasible.
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(4)
Parking lot surfaces that are to serve as stormwater storage areas and rooftop 


storage shall be designed with permanent-type control outlets.  Emergency overflow 


areas shall be provided.

B.
Wet bottom stormwater storage areas shall be designed with all of the items required for 
dry bottom stormwater storage areas, except that the provisions of subsection 2(A)(1) of this 
section shall not be required.  However, the following additional conditions shall be complied 
with:


(1)
Water surface area shall not exceed 1/15 of the tributary drainage area.



(2)
Facilities shall be provided to lower the pond elevation by gravity flow for 


cleaning purposes and shoreline maintenance.  Shoreline protection shall be provided to 


prevent erosion.



(3)
Minimum normal water depth shall be four (4) feet.  If fish are to be maintained, 

some portion of the pond area should be a minimum of nine (9) feet deep.  The Council 


may impose a requirement for suitable fencing to provide for the safety of citizens.



(4)
Control structures for stormwater release shall be designed to operate with only 


a minor increase in water surface level when the design storage capacity has been 


exceeded.  Hydraulic calculations shall be submitted to substantiate all design features.



(5)
Only that portion of the detention area above the normal water level shall be 




used in calculating the storage capacity.
101.09
CONSTRUCTION

1.
Where development of a property presents the threat of flooding or damage by flash 

runoff to downstream residents, the facilities for stormwater runoff control shall be construed as a 
part of the first phase of construction of that project.


2.
The construction of the stormwater control system shall be accomplished as part of the 
cost of land development for each individual lot.


3.
All flood control items such as earthen embankments, conduits, outlet structures, flood 
control structures, spillways, excess stormwater passageway channels, etc., shall be built as 
permanent facilities and all materials and their manner of construction shall be assembled to 
accomplish as much permanency as possible.


4.
Storm sewer piping shall adhere to the City Specifications for type and installation.

101.10
MAINTENANCE.  All plans submitted for stormwater detention systems shall describe an adequate procedure of normal maintenance for the detention system.  Any failure of the stormwater detention system, due to inadequate normal or capital maintenance, shall be the responsibility of the owner of the property on which the detention system is located.  It shall also be the property owner’s responsibility to remedy any negligence in maintenance that resulted in the failure of the system.  The submittal of plans for such a system or the purchase of property on which such system is located shall be 
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deemed as acceptance of responsibility for normal and capital maintenance of the system.  In the event that maintenance is not provided, the City Administrator shall notify the party responsible for maintenance to perform the work and set a reasonable time for its completion.  If said party refuses or is unable to comply with said order, the City Administrator shall cause the maintenance to be completed at the expense of said party.
101.12
PROCEDURE.

1.
Plans, specifications and all calculations for stormwater runoff control shall be submitted 
for City review and approval prior to the approval of a final plat (in the case of a subdivision) or 
issuance of a building permit (in case of commercial or industrial construction).   All plans, 
specifications and calculations shall be prepared and sealed by a Professional Engineer registered 
in the State.


2.
No certification of occupancy for any building in the development will be issued until the 
stormwater detention facilities are constructed, inspected and approved.

101.13
EROSION CONTROL.

1.
All developments shall have a temporary and permanent erosion control system designed 
in such a way as to do and accomplish the following:



A.
Provide that all loosened earthen materials, vegetative debris, construction  
debris and/or rubbish caused by construction or erection of any building, structure or parking lot 
or construction of streets be contained within the boundaries of the development during the period 
of construction.  Permanent erosion controls are established by settling basins, berms, silt control 
fences or other standard recognized methods of permanently controlling erosion prior to removal 
of temporary erosion control.


B.
Provide that all stormwater outlets or drainage ways be constructed with 
controls to control erosion of material both on and adjacent to the developed tract of land.  Erosion 
controls shall be provided such that velocities of stormwater discharged  from outlets and into 
natural drainage ways be limited to provide a non-erosive velocity flow of 3 feet per second or 
less.  Means of controlling erosion shall include, but not limited to: energy dissipaters, settling 
basins, riprap or fabric slope protection and establishment of permanent vegetation.


C.
Off-site vehicle tracking of sediments shall be minimized.


2.
A certificate of occupancy or acceptance of a subdivision shall not be issued until all 
erosion control facilities are completed and approved by the City Engineer.  The cost of said 
review shall be paid for by the developer.
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101.14
WAIVER AND APPEAL.

1.
Higher Release Rate.  The Council may permit a higher stormwater runoff release rate 
from a development than is otherwise permissible under this chapter, provided that the Council 
determines after review and recommendation from the City Engineer that all of the following 
criterion have been met and that the proposed stormwater runoff release rate:



A.
Will not adversely affect properties in the downstream portion of the drainage 


system.



B. 
Will not adversely affect the drainage system or any water course;


C.
Will not adversely affect the environment.



D.
Will not be contrary to the goal and general objectives of this chapter and



will not adversely affect public health, safety and welfare;



E.
There are practical difficulties or unnecessary hardships in carrying out the strict 

letter or this chapter.


2.
Procedure to Obtain Waiver.  A developer/owner may request a waiver from the 
requirements of this chapter by submitting an application in writing to the City Administrator.  
This application shall identify the name of the developer/owner of the property, a description and 
drawing of the proposed development, location to the proposed development, calculations for 
water runoff rate prior to any development and runoff rate calculations after the proposed 
development has been completed, those facts that the developer/owner contends support the grant 
of waiver, together with any other information requested by the City Administrator and City 
Engineer that are reasonably necessary to evaluate the proposed development.  A fee of $150.00 
shall accompany the application.  The applicant shall further pay all engineering costs incurred by 
the City in reviewing the application.







(Ch. 101 – Ord. 2000-07 – Jul. 00 Supp.)
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APPENDIX A


RUNOFF COEFFICIENTS

TYPE OF DRAINAGE AREA SURFACES

RUNOFF COEFFICIENT “C”
ROOFS







0.95

PAVEMENTS






Asphalt






0.85


Concrete





0.95


Gravel (clean and loose)




0.50


Gravel (clay and compact)




0.65

EARTH SURFACES


Bare






0.40


Light Vegetation





0.30


Dense Vegetation





0.20
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APPENDIX B



RAINFALL INTENSITIES
	   STORM

DURATION

  (minutes)
	(24 hour) 1440
	0.16
	0.19
	0.27

	
	(12 hour) 720
	0.29
	0.33
	0.47

	
	(6 hour) 360
	0.48
	0.57
	0.80

	
	(3 hour) 180
	0.85
	0.93
	1.35

	
	(2 hour) 120
	1.15
	1.31
	1.85

	
	         90
	1.53
	1.76
	2.50

	
	         60
	1.95
	2.22
	3.15

	
	         50
	2.14
	2.46
	3.50

	
	         40
	2.45
	2.82
	4.00

	
	         30
	3.06
	3.52
	5.00

	
	         20
	3.82
	4.40
	6.25

	
	         15
	4.41
	5.07
	7.20

	
	         10
	5.23
	6.02
	8.55

	
	           5
	6.79
	7.81
	11.10

	
	                                 5 year        10 year    100 year



	                                                                    STORM FREQUENCY
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