STORMWATER RETENTION CODE EXHIBIT “A”




CHAPTER 32
STORMWATER RETENTION CODE

ARTICLE I – GENERAL PROVISIONS


32-1-1

PURPOSE AND APPLICABILITY.

(A)

The growth in and around the City, and the associated development and construction of buildings, paved surfaces, roads and other improvements has altered, in the past and continues to alter the natural flow of surface waters on the land within the City’s corporate limits.  Together with the construction of gutters, culverts, drains and channels for the carrying off of surface waters this has both increased the quantity of stormwater and amplified the peak flow rates of runoff, leading to present and potential flooding of property and homes, dangerous flows within and over public roadways and streets, and soil and channel erosion.


(B)

It is the intention of the City Council to protect the health and safety of the citizens and visitors of the community and to prevent damage to private property and public facilities through the proper design and construction of both on-site and regional stormwater detention facilities that prevent or adequately reduce increases in peak flow rates of runoff that may otherwise increase the risk of flooding and associated risk of public endangerment, property damage and erosion.


(C)

It is the intention of the City Council, through this Code, to establish a stormwater detention pond program for the design and construction of stormwater detention facilities in order to provide practical, cost-effective protection from flooding.

(D)

The purposes of this Code are:
(1)
to protect the health and safety of the citizens and visitors to the community; and

(2)
to prevent damage to private property and public facilities through the installation and use of temporary and permanent erosion control practices that prevent or adequately reduce increases in erosion and siltation which otherwise increase the risk of flooding, and the associated risk of public endangerment and property damage.


(E)

This Code shall apply to all property within the corporate City limits.


(F)

Section 32-1-2(B) of this Code shall not apply to:

(1)
Single family or duplex residential lots of subdivisions approved prior to the adoption of this Code, unless specifically required by prior agreement between the City and the owners or developers of such subdivision, nor to new one- or two-lot subdivisions for single family or duplex residential lots.  This Code is intended to be implemented for entire subdivisions at the time of platting and construction of street and drainage improvements.

(2)
Residential lots in the non-subdivided areas that create no more impervious ground cover than twenty percent (20%) of the gross lot surface area, exclusive of any area within the one hundred (100) year flood plain.  A diagram of the referenced 100-year flood plain, Exhibit “B” is located at City Hall and is incorporated herein in its entirety by reference.

32-1-2 
STANDARDS AND REQUIREMENTS FOR STORMWATER DETENTION.

(A)

It is prohibited to place fill material, or construct impervious cover, or construct or place any other structure on such person’s property or perform any excavation or grading in a manner which alters the flow of surface water across said property in a way which damages any adjacent property.


(B)

No final subdivision plat, subdivision construction plan, or site plan shall be approved by the City unless it can be demonstrated by the owner or developer of such property that the 

proposed development will not result in damage to any adjacent or downstream property.  This will be certified by a professional engineer’s submittal of sufficient data and calculations.


(C)

The above requirement shall be accomplished through the design and construction of an on-site stormwater detention facility, or facilities, by the landowner or developer which limits the peak flood flows from the proposed development to the existing peak flood flows from the subject tract.


(D)

Acceptance of requests form the landowner or developer to meet the stormwater detention requirements through measures listed in paragraph (A), (B) and (C) above is solely at the discretion of the City and shall not relieve the owner of responsibility under civil law to adjacent and downstream properties.

(E)

Acceptances by the City of on-site stormwater detention plans will be based on the suitability and adequacy of the engineering and technical design of the proposed stormwater detention facility, as described in Section 32-1-3 below.

32-1-3 
APPLICATION STANDARDS FOR APPROVAL.

(A)

A Registered Professional Engineer, licensed in the State of Illinois and qualified and experienced in the design and operation of stormwater detention ponds and related stormwater management facilities, shall perform the hydraulic and structural design of stormwater detention ponds and related stormwater management facilities, including the development of engineering and technical information required for evaluation by the City.


(B)

All design and technical information necessary to thoroughly evaluate the suitability and adequacy of the engineering and technical design of proposed on-site stormwater detention facilities and, if proposed, off-site facilities, shall be provided to the City for review.  All detention and runoff calculations, including computer model simulations, if used, shall be provided.


(C)

All on-site stormwater detention facilities shall be designed to adequately and safely pass all stormwater inflows, including flood flows and runoff from upstream and adjacent properties that have natural and/or existing overland flows toward and onto the subject tract.  The on-site stormwater detention facilities should not impound stormwater onto or cause backwater to inundate any upstream or adjacent properties in excess of existing conditions.

(D)

On-site stormwater detention facilities shall not be placed such that they encroach into the regulatory 100-year floodplain as established by the City, and/or the Federal Emergency Management Agency, unless it can be satisfactorily demonstrated to the City through the use of hydraulic modeling that such encroachment will not cause any rise in the 100-year flood level on other off-site properties or that the increase in the 100-year flood level caused by such encroachment will occur entirely onsite on the owner’s or developer’s property.

(E)

Additional engineering and technical rules and guidance with respect to the application and review of the stormwater detention requirements of this Code may be provided by the City.

32-1-4

PLANNING AND DESIGN DRAINAGE.  The City has developed stormwater detention rules and regulations as detailed in Exhibit “A” attached hereto.

(Ord. No. 2021-16; 08-03-21)
EXHIBIT “A”

PLANNING AND DESIGN DRAINAGE CRITERIA
A.
General.  The Drainage Criteria included in this Section are for the purpose of providing a set of guidelines for planning and designing storm drainage facilities in the City.  These criteria will be used by the City Departments, consulting engineers employed by the City, and engineers for private developments in the City.
B.
Rational Method for Peak Storm Flows.  The formula to be used for calculating peak storm flows for drainage areas less than 200 acres shall be the Rational Method, in which:

Q = CIA, where

Q
-
is the peak storm flow at a given point in cubic feet per second (cfs)

C
-
is the runoff coefficient that is equal to the ratio that the peak rate of runoff bears to the average rate (intensity) of rainfall;

I
-
is the average intensity of rainfall in inches per hour for a storm duration equal to the time of travel for runoff to flow from the farthest point of the drainage area to the design point in question;

A
-
is the drainage area tributary to the design point, in acres.

NOTE:  For drainage areas greater than 200 acres, peak storm flows shall be determined based on a flow routing analysis using detailed hydrographs such as the Soil Conservation Service hydrologic methods that are available in such computer programs as TR-20, HEC-1, etc.
C.
Runoff Coefficient.  The runoff coefficient (C) shall consider the slope of the terrain, the character of the land use, the length of overland flow and the imperviousness of the drainage area and shall be determined based on ultimate land development.  The runoff coefficient for the appropriate land use shall be as follows:

Commercial


0.90


Industrial


0.70


Single Family Residential
0.55


Multi-Family


0.75


Parks and Open Space

0.35


Schools, Churches, etc.

0.75

D.
Rainfall Intensity-Frequency.  The rainfall intensity-frequency curves which are shown from data provided by the Illinois Department of Transportation.

The intensity (I) in the formula Q=CIA, is determined from the curves by arriving at a time of concentration for the subject drainage area and adapting a storm frequency upon which to base the design of drainage improvements.

1.
Time of Concentration.  The time of concentration, which is the longest time of travel for runoff to flow from any point of the subject drainage area to the design point, consists of the time required for runoff to flow overland plus the time required to flow in a street gutter, storm drain, open channel or other conveyance facility.  A minimum time of concentration of fifteen (15) minutes shall be used for Single Family Residential Parks and Open Space areas and a minimum time of concentration of ten (10) minutes shall be used for Commercial, Industrial, Multi-Family Residential, School and Church areas.
2.
Storm Frequency.  Required design storm frequencies for storm drainage improvements in the City are shown in the following table:

Type of
Design Frequency


Facility
(Years)



*Storm Sewer Systems
25


*Culverts, Bridges, Channels, and


  Creeks
100
*The drainage system shall be designed to carry those flows greater than the 25-year frequency up to and including a 100-year frequency within defined rights-of-way or drainage easements.

E.
Area.  The drainage area used in determining peak storm flows shall be calculated by subdividing a map into the watersheds within the basin contributing stormwater runoff to the system.  Areas shall be determined by plan metering or digitizing.
F.
Stormwater Detention Pond Design.  The basic concept underlying the use of stormwater detention pond (SDP) involves providing temporary storage of stormwater runoff so that peak rates of runoff can be reduced.  Runoff is released from storage at a controlled rate which cannot exceed the capacities of the existing downstream drainage systems or the predeveloped peak runoff rate of the site, whichever is less.

Stormwater detention ponds may be of two (2) basic types: On-site and Regional.  In general, on-site ponds are those which are located off-channel and provide stormwater detention for a particular project of development.  Regional ponds are designed to provide stormwater detention in conjunction with other improvements on a watershed-wide basis.  The performance and safety criteria in this Section apply to all ponds which provide management of peak rates of stormwater runoff, regardless of type.


PERFORMANCE CRITERIA FOR ON-SITE SDP’s

1.
On-site SDP’s are further classified as either small or large, as follows;


ON-SITE SDP


POND CLASS




DRAINAGE AREA

Small





<25 acres

Large





25-64 acres


For design purposes, any pond with a drainage area larger than 64 acres shall be classified as a regional pond.
2.
On-site SDP ponds shall be designed to reduce post-development peak rate of discharge to existing pre-development peak rates of discharge for the 10 and 100-year storm events at each point of discharge from the project or development site.  In addition, the capacity of the existing downstream systems must be considered in determining the need for managing the 100-year storm event.  For the post-development hydrologic analysis, any off-site areas which drain to the pond shall be assumed to remain in the existing developed condition.
3.
A Modified Rational Method (MRM) may be used for the design of small on-site ponds only.  The maximum contributing drainage area to a pond designed with the MRM is 10 acres when using this equation.

SAFETY CRITERIA FOR SDP’s


All ponds shall meet or exceed all specified safety criteria.  Use of these criteria shall in no way relieve the engineer of the responsibility for the adequacy and safety of all aspects of the design of the SDP.
1.
The spillway, embankment, and appurtenant structures shall be designed to safely pass the design storm hydrograph with the freeboard shown in the table below.  All contributing drainage areas, including on-site and off-site area, shall be assumed to be fully developed.  Any orifice with a dimension smaller than or equal to eight (8) inches shall be assumed to be fully blocked.


DETENTION



DESIGN STORM

FREEBOARD TO TOP


POND CLASS



     EVENT

OF EMBANKMENT, FT.

On-site:


Small

100-year


1.0’





Large

100-year


1.0’

2.
All SDP’s (except small on-site ponds) shall be designed using a hydrograph routing methodology.  A Modified Rational Method may be used only for contributing drainage areas less than ten (10) acres.
3.
The minimum embankment top width of earthen embankments shall be as follows:

TOTAL HEIGHT OF



MINIMUM TOP


EMBANKMENT, FT.



WIDTH, FT.



0-6
4




6-10
6



10-15
8



15-20
10



20-25
12



25-35
15

4.
The constructed height of an earthen embankment shall be equal to the design height plus the amount necessary to ensure that the design height will be maintained once all settlement has taken place.

This amount shall in no case be less than five percent (5%) of the total fill height.  All earthen embankments shall be compacted to 95% of maximum density.

5.
Earthen embankment side slopes shall be no steeper than four (4) horizontal to one (1) vertical.  Slopes must be designed to resist erosion, to be stable in all conditions and to be easily maintained.  Earthen side slopes for regional facilities shall be designed on the basis of appropriate geotechnical analyses.
6.
Detailed hydraulic design calculation shall be provided for all SDP’s.  Stage-discharge rating data shall be presented in tabular form with all discharge components, such as orifice, weir, and outlet conduit flows, clearly indicated.  A stage-storage table shall also be provided.
7.
When designing SDP’s in a series (i.e., when the discharge of one pond becomes the inflow to another), the engineer must submit a hydrologic analysis which demonstrates the system’s adequacy.  This analysis musts incorporate the development of hydrographs for all inflow and outflow components.
8.
No outlet structures from SDP’s, parking detention, or other concentrating structures shall be designed to discharge concentrated flow directly onto arterial or collector streets.  Such discharges shall be conveyed by a closed conduit to the nearest existing storm sewer.  If there is no existing storm sewer within 300 feet, the outlet design shall provide for a change in the discharge pattern from concentrated flow back to sheet flow, following as near as possible the direction of the gutter.

9.
Stormwater runoff may be detained within parking lots.  However, the engineer should be aware of the inconvenience to both pedestrians and traffic.  The location of ponding areas in the parking lot should be planned so that this condition is minimized.  Stormwater ponding depths (for the 100-year storm) in parking lots are limited to an average of six (6) inches with a maximum of eight (8) inches.
10.
All pipes discharging into a public storm sewer system shall have a minimum diameter of twelve (12) inches.  In all cases, ease of maintenance and/or repair must be assured.
11.
All concentrated flows into a SDP shall be collected and conveyed into the pond in such a way as to prevent erosion of the side slopes.  All outfalls into the pond shall be designed to be stable and non-erosive.
OUTLET STRUCTURE DESIGN

There are two (2) basic types of outlet control structures; those incorporating orifice flow and those incorporating weir flow.  Weir flow is additionally broken down into two (2) categories: rectangular and V-notch.  In each type, the bottom edge of the weir over which the water flows is called the crest.  Sharp-crested and broad-crested weirs are the most common types.

Generally, if the crest thickness is more than 60% of the nappe thickness, the weir should be considered broad-crested.  The coefficients for sharp-crested and broad-crested weirs vary.

DETENTION POND STORAGE DETERMINATION

The method to be used for determining detention pond volume requirements is governed initially by the size of the total contributing drainage area to the pond.

For contributing areas up to ten (10) acres, a Modified Rational Method (MRM) may be used.  For contributing areas greater than ten (10) acres, a flow routine analysis using detailed hydrographs must be applied.  The Soil Conservation Service hydrologic methods (available in TR-20, HEC-1) can be used.  The engineer may use other methods but must have their acceptability approved by the City.  These methods may also be used for the smaller areas.  The most noticeable difference between the two (2) methods is that the MRM is essentially an approximation of the dynamic routing procedures used in the flow routing analysis using detailed hydrographs.  The MRM is also limited in application by the restrictions and assumptions associated with the Rational Method.

MODIFIED RATIONAL METHOD (MRM)

The MRM is derived from the Rational Method previously described in Section B.  This procedure determines the critical storm duration which produces the largest pond storage requirement with respect to the release rate values established for the pond.  These release rates can be derived either from pre-development conditions or from specified allowable release rate criteria.  In addition to the general criteria stated previously, the following MRM criteria must also be followed:

1.
Maximum contributing area to the pond is ten (10) acres.

2.
All off-site flows must be diverted around the pond.
3.
Pond outflows calculated by the MRM may not be used as inflows to another pond (i.e., cascaded ponds cannot be analyzed by the MRM).
4.
If the critical storm duration produces a peak flow less than the allowable peak release rate, the storm duration to be used in all subsequent calculation shall be that which produces a peak flow equal to the allowable peak release rate.
5.
On-site flows which do not enter a pond are referred to as “bypass” flow.  All such flows must be subtracted from the allowable peak flow release rate for the development.

6.
Only single-storm events can be analyzed with the MRM.

The MRM is based on the same assumptions as the Rational Method.  The most significant assumption is that the period of rainfall intensity averaging is equal to the duration of the storm.  This means that the rainfall and corresponding runoff which occurs either before or after that averaging period are not considered in the storage calculations.  Comparison of storage volumes calculated by the MRM with volumes calculated by the Hydrograph Method suggests that 

significant underestimation of required storage volumes may result for areas larger than a few acres.  This appears to be a direct result of the assumption just stated.  Therefore, a volume adjustment factor is always applied to the storage calculated by this procedure.

The MRM also assumes that the outflow hydrograph can be approximated by either a triangular or trapezoidal shape.  If the rainfall duration is greater than tc then the approximate shape of the hydrograph is a trapezoid.  If the rainfall duration is equal to the tc then the approximate hydrograph is a triangle.  This assumption is equivalent to assuming that the effective contributing drainage area increases linearly with time.  In other words, there is a linear area-time relationship for the contributing drainage area.  If the actual relationship differs significantly from this assumption (e.g., a preponderance of either quickly-arriving or greatly-delayed flows), the pond could be significantly oversized and undersized.
The MRM was originally designed as a graphical procedure and is still widely used and accepted in that format for storage volume calculations.

DETENTION POND MAINTENANCE AND EQUIPMENT ACCESS REQUIREMENTS

1.
Silt shall be removed, and the pond returned to original lines and grades when standing water conditions occur or the pond storage volume is reduced by more than 10%.

2.
To limit erosion, no unvegetated area shall exceed 10 sq. ft. in extent.

3.
Accumulated paper, trash and debris shall be removed every six (6) months or as necessary to maintain proper operation.

4.
Ponds shall be mowed annually between the months of June and September.

5.
Corrective maintenance is required any time a dry pond does not drain completely within 60 hours of cessation of inflow (i.e., no standing water is allowed).

6.
Structural integrity of pond embankments shall be maintained at all times.

CERTIFICATIONS REQUIRED

After completion of the project and before final approval and acceptance can be made, an “As Built” set of plans prepared and certified by a professional engineer shall be submitted to the Council for review.  These plans shall include all pertinent data relevant to the completed storm drainage system and shall include:

1.
Pipe size and pipe material.
2.
Invert elevations.
3.
Top rim elevations.
4.
Lengths of all pipe structures.
5.
Data and calculations showing detention basin storage volume.
6.
Certified statement on plans stating the completed storm drainage system substantially complies with construction plans as approved by the Council.
All such submitted plans shall be reviewed for compliance by the Engineer or other City designee.  Upon approval of the submitted plans, such approval shall be evidenced in writing to the person submitting the plans.
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