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INTRODUCTION

The Will County Stormwater Technical Guidance Manual (Manual) is, as the name
suggests, a technical guide to provide developers, applicants, and administrators
assistance in complying with the Stormwater Management Ordinance and the
technical requirements of a stormwater permit application.

Purpose

The purpose of the Technical Guidance Manual is to supplement the Will County
Stormwater Management Ordinance (Ordinance) by providing background, detail,
and intent of the minimum technical requirements in the Ordinance. The individual
ordinances of certified communities may contain elements more restrictive than the
Ordinance. This manual contains discussion, tables, figures and exhibits covering
most of the topics found in the Ordinance to assist the applicant in preparing a
complete Stormwater Permit Application. The examples illustrated in this Manual
are general and attempt to cover the most common requirements. In practice there
will be situations that arise in the design of a development that will not be directly
related to one of the examples in this manual. The concepts illustrated can be
applied to a variety of developments.

The Manual is linked directly to the Will County Stormwater Management Ordinance
by using the same Section numbers as those contained in the Ordinance, witha A T 0
added to the number.

The objective of the Manual is to facilitate implementation and provide guidance
necessary to achieve the objectives and standards of the Ordinance. This document
has no authority to mandate new criteria and provides a conservative approach for
complying with the intent and letter of the criteria. Other techniques may exist that
will meet the criteria with less effort or at a lower cost. The applicant accepts the
burden of demonstrating the technical adequacy of the development design and is
completely responsible for conformance with the criteria of the Ordinance.

The different technical requirements are further defined in this Manual by use of
charts, tables and example problems. Recommended forms for compliance with the
Ordinance are also provided.

It is expected that the Manual will occasionally need to be revised and updated to
meet changing stormwater management technigues and requirements. To facilitate
future revisions, the Manual has been printed in a 3-ring binder format so that
specific sections may be replaced. A table with the current revision date for each
section has also been included following the table of contents. Any suggested
changes to the Manual should be provided in writing and will be reviewed for
possible inclusion. Please submit any requested revisions to:
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Director

Will County Stormwater Management Planning Committee
58 E. Clinton Street, Suite 500

Joliet, lllinois 60432

815.740.8140

Organization

The Manual is comprised of two parts:

e Partl- Technical guidance covering stormwater management criteria,
floodplain criteria and permit application requirements; and

e Part 2 - Forms covering many of the required submittals used by the applicant
or certified community, plus appendices.
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PART 17 TECHNICAL GUIDANCE
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Article 1 Authority, Purpose, and Definitions

8§ T103 Reference to Watershed Plans

Watershed plans recognize the unique parameters of a particular watershed
and develop a set of criteria for stormwater management within that
watershed. The criteria may be more or less stringent than the criteria
specified in the Ordinance. Watershed plans must be approved by the
Stormwater Committee and approved by the County board. Once approved
by the board, they become a part of the Ordinance and development within
that particular watershed is regulated by the criteria outlined in the plan.

Article 2 Requirements For Stormwater Management

§ T200 General Information

The guidance in this manual provides the minimum interpretation of the
requirements of the Ordinance. In order to determine if a development
requires a Will County Stormwater Management permit, the applicant must
refer to § 500 of the Ordinance. In general, a stormwater management permit
does not apply to hydraulically disturbed areas less than or equal to 43,560
s.f. (1 acre) of aggregate development, unless the development is located in a
Special Management Area, as defined in 8 400 of the Ordinance. For
activities exempt from the Ordinance, the applicant should refer to section §
801. For any project with more than one permitting authority, it is advisable to
have one review specialist.

The Will County Stormwater Management Typical Permit Submittal Flowchart
Part 2, Form 1, assists the developer/applicant in determining which
components of the stormwater permit submittal will be required. A copy of the
flowchart is contained in the Forms section that should be copied and
submitted with an application.

Road development in the right-of-way, under the ownership or control of a
unit of local government with greater than two acres of new impervious
surfaces in aggregate will require stormwater detention. When questions
arise regarding the two-acre provision, the Administrator will be the sole judge
in determining if the two-acre of new impervious surfaces in aggregate has
been exceeded. If roadway stormwater detention is required, the release
rate and volume required are determined from the area of new impervious
surface created and not the entire hydrologically disturbed area in the right-of-
way.

Existing agricultural land uses are addressed in 8204 of the Ordinance. In

general, only agricultural activities that create new impervious surfaces are
regulated. Activities on croplands, pasturelands, or farmsteads, or on
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outbuildings associated with these land uses, are regulated under 8204 only.
If activities on these land uses comply with 8204, they are considered
compliant with the rest of the Ordinance.

The definition of development excludes maintenance of existing agricultural
systems for cultivated areas and crop productions. It also excludes activities
undertaken as part of an NRCS conservation plan, such as terracing or other
soil erosion prevention measures. When new rooftops or roadways on
existing agricultural lands total 25,000 square feet or more in aggregate, then
detention is required similar to additions to other existing land uses.

8 T200.2 Site Runoff Storage Requirements

The criteria for site runoff storage requirements is listed in § 200. Table 1
was created to help illustrate the criteria for when site runoff storage facilities
are required.

TABLE 1
Applicability of Site Runoff Storage Requirements [§ T200.2]
Existing
Land Use Parcel Size Is Site Runoff Storage Required?
Residential
<5 acres No
- Single family > 5 acres Yes if > 2 single-family residences are to
be constructed on the site or > 1 two-
family residence is to be constructed on
the site.
- Multi family <1 acre No
> 1 acre Yes
Non-Residential <1 acre No
> 1 acre Yes
New Development on an
Existing Developed Site
<1 acre No
- Multi-family > 1 acre Yes if development > 25,000 ft*
(aggregate development after January
1, 2004.)
- Non-residential <1 acre No
> 1 acre Yes if development >25,000 ft*
(aggregate development after January
1, 2004)
Roadway Development No if C2 acre of new impervious area
Yes if > 2 acre of new impervious area

For developments requiring a general Stormwater Management Permit
application, the owner and developer must attest to an understanding of the
Ordinance criteria and intent to comply, before initiating development.
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8§T200.2e - Fee-In-Lieu of Detention

For a commercial or industrial redevelopment project where fee-in-lieu of
detention is requested, the applicant must address the release rate and
guantity of runoff to demonstrate that the redevelopment will not increase
existing flood damages. For example, if the outlet of a redevelopment area is
into a storm sewer, the applicant should determine the existing capacity of the
storm sewer accounting for all upstream flow into the storm sewer. By
determining the hydraulic grade line of the storm sewer for existing and with-
project conditions, the applicant can demonstrate the effect of the
redevelopment on the existing outlet. The overland flow paths for the runoff
that exceeds the storm sewer capacity should be determined and addressed,
S0 as not to increase existing flood damages.

In addition, a redevelopment project requesting fee-in-lieu of detention must
demonstrate a net benefit in water quality. One way to improve the water
guality associated with runoff from redevelopment is for the applicant to
provide retention volume in a basin or swale within the project area. To
facilitate evaporation, the depth of a retention basin should not exceed 18-
inches and the flow length between the inlet and outlet should be maximized.
If choosing this option, the applicant should refer to § T203 to determine the
volume of retention required. The amount of runoff directed to the retention
basin should be controlled so as not to exceed the volume available. An
overflow conveyance mechanism can be used to safely convey excess flow. If
this option is used, but the applicant does not provide the required retention
volume as determined in section 8 T203, then the applicant must go through
the variance process.

If a retention basin or swale is not used, some other mechanism such as
centrifugal separators should be considered to reduce the contaminants
associated with urban runoff. Showing that the site plan has a net decrease in
impervious area is also presumed to benefit water quality compared to the
currently developed condition. The applicant should avoid activities which
negate the benefit of decreasing the impervious area.

There are other options available to demonstrate a net benefit in water
quality, such as

e Sediments basins

e Bioswales/infiltration trench

¢ Filtration structures instead of catch basins

e Wetlands prior to stormwater discharge from site
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It is the sole discretion of the Administrator to accept these options. The
applicant should stress two main points

e The project doesndt increase flood dama
e The project provides a net water quality benefit. (this is not as easy to
guantify)

8§ T200.3 Exemptions from Site Runoff Storage Requirements

Sites within Will County that qualify as direct discharge sites may be exempt
from the site runoff storage requirements. Direct discharge sites are located
immediately adjacent to the channel banks of the following waterways:

Des Plaines River

Chicago Sanitary and Ship Canal
DuPage River

Kankakee River

For a direct discharge site to be exempt from the runoff storage requirements,
it must be naturally tributary to the waterways listed above, as demonstrated
in the following figure:

A
v

Development site

|

not exem ptl exempt waterway

Direct discharge sites with an industrial zoning and a proposed industrial land
use are exempt from providing detention storage. Non-industrial direct
discharge sites less than 160 acres in size may qualify for an exemption if
they meet the minimum river frontage specified in 8 200.3 of the Ordinance.

It is the intention of this exemption to require the development site that is
under consideration for permit to have at least one property boundary, or
portion of said boundary (if allowed by ordinance) consisting of the channel
bank and/or river edge of any of the required waterways. This property must
be capable of passing the required stormwater flows without impacting
surrounding drainage.
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8§ T201 General Stormwater Requirements

Stormwater drainage requirements are applied to all development and
redevelopment throughout Will County to prevent inappropriate site drainage
contributing to increased flood damage. Proper site drainage analysis is
meant to protect existing and future structures, as well as sub-surface
infrastructure. The developer must consider possible adverse effects of the
proposed activity and avoid knowingly undertaking any activity that will cause
a violation of the general Standards specified in § 201 of the Ordinance.

The drainage and stormwater storage system must be functional before the
issuance of building permits and before commencing general construction.
Establishing functional stormwater facilities prior to general construction is
required unless it can be demonstrated that this is not practical for single
parcel developments. For residential and non-residential subdivision the
stormwater facility must be functional and can often be used as a
sedimentation basin during the construction of the project.

NPDES Phase Il requirements shall be followed. These include:
Notice of Intent permit

SWPPP kept onsite with inspections during construction
Final Stabilization

Notice of Termination

§ T201.5 Overland Flow Paths

Overland flow paths should be designed to safely convey the baseflood flow.
Overland flow paths can be:

e Side/rear yard swales,
Roadways,

e Storm sewers and sized inlets for upstream tributary areas <20 acres,
including offsite area.

The design of an overland flow path must account for the lowest opening of
adjacent structures. For sites with the tributary area greater than 20 acres,
the lowest entry elevation opening shall be at least 1 foot above the design
water surface elevation of the overland flow route. The design flow rate for
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overland flow routes shall be a minimum of 1 cfs per tributary acre, however
the flow rate shall be calculated using a critical duration analysis, and the
higher flow rates shall be used. See 8 T202.5 for information on critical
duration analyses.

The overland flow paths can be sized usin

Q = (1.49/n) AR?® 52 n = channel roughness coefficient
A = cross-sectional area (ftz)
R = Hydraulic Radius = A/p
p = wetted perimeter (ft)
S = channel slope (ft/ft)

Appendi x G contains tables of applicable

The cross-sectional area (A), wetted perimeter (P) and hydraulic radius (R)
can be determined from Figure 1.
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FIGURE 1

Geometric Elements of Channel Sections
(Reference: Chow, Ven Te, 1959; Open-Channel Hydraulics)
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8§ T201.6 Protection of Buildings

All usable space in new buildings, additions, and buildings undergoing
substantial improvement must be protected against flooding from the base
flood. A measure of protection to the usable space of a building has been
added by the Ordinance by requiring the usable space to be protected to the
flood protection elevation (FPE), which is higher than the base flood elevation
(BFE). This can be accomplished by elevating the buildings or floodproofing.
Requirements for elevating and floodproofing are described in § T402.2. All
usable space in buildings must be 1 foot above the 100-year design elevation
(detention HWL, overland flow depth, etc.) or the current FIS elevation,
whichever is greater. The required flood protection elevations for buildings are
illustrated in Figure 2. Buildings proposed to be located in the floodplain
must be elevated to the flood protection elevation whereas; buildings outside
the floodplain must be protected to the flood protection elevation.

Buildings which must be elevated to the FPE must have the lowest floor,
including basements, at or above the FPE. Buildings which must be
protected to the FPE can have a basement floor below the FPE, but all points
of entry must be above the FPE. Additionally, the basement must have a
sump pump. See Section 402.2 d for additional protection requirements.
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FIGURE 2
Required Flood Protection Elevation

BUILDING WITHIN REGULATORY FLOCDPLAIN BUILDING OUTSIDE REGULATORY FLOODPLAIN

BUILDING MUST BE ELEVATED
TO FPE,NQO BASEMENTS ARE
ALLOWED,

FLOODING PROOFING REOUIRED TO
PROTECT THE STRUCTURE AT THE
FPE, BASEMENT |5 ALLOWED, BUT NO
wINDOw WELLS BELOw THE FPE.

LECEND
FLOOD PROTECTION ELEVATION
---------------- BASE FLOOD ELEVATION

ELIENT: DATE

WILL COUNTY STORMWATER TECHNICAL MANUAL 06/22/04

REQUIRED FLOOD PROTECTION ELEVATION




8§ T201.7 Depressional Storage

Note that by definition, the depressional storage does not have a direct

gravity outlet but if in agricultural production, it is more than likely drained by a

tile and should be model ed as femptyo at the beginn
storage on-site with a positive gravity surface outlet does not need to be
compensated for, except when it qualifies as floodplain storage in Article 4 or

when its loss causes a violation of a requirement of § 201.

The function of any existing depressional storage should be modeled using
an event hydrograph model [acceptable event hydrograph models are listed
in 8 T202.5] to determine the volume of storage that exists and its effect on
existing site release rate. While a simple volume calculation may be sufficient
to determine the volume below the gravity outlet, the modeling is necessary to
guantify the existing site release rate. The proposed design must demonstrate
that the existing discharge rate is not exceeded. In order to prepare such a
model, certain information must be obtained, including delineating the
tributary drainage area, the stage-storage relationship and discharge rating
curve, and identifying the capacity and elevation of the outlet(s).

The tributary area should be delineated on the best available topographic

data. When the tributary area is confined to the project site, the site
topographic map (16 contour interval) sha
depressional storage extends beyond the project [P mi t
topographic maps, which can be purchased online through the Will County

website at http://www.willcogis.org/, should be used to supplement on-site

survey data. If the County maps are not available, the United States

Geological Survey (USGS) maps may be used for off-site areas.

After determining the tributary area, a hydrologic analysis of the watershed
should be performed, including a calculation of the appropriate composite
runoff curve number and time of concentration. Stage-storage data for the
depressional area should be obtained from the site topographic map. The
outlet should be clearly marked and any calculations performed to create a
stage-discharge rating curve should be included with the stormwater
submittal.

A critical duration analysis should be performed within the depressional
storage and the corresponding storage volume. The 100-year recurrence
interval storm should be used for the 1-, 2-, 3-, 6-, 12-, 18-, 24-, 48-, 72-, 120-
and 240-hour storm events. See 8 T202.5 for more information on the critical
duration analysis.

Any depressional storage to be filled by the proposed development must be
compensated for at a 1:1 ratio. If the entire existing tributary area is conveyed
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to the site runoff storage facility, the compensatory storage shall be provided
in the facility. If the off-site area tributary to the depressional area is not
conveyed to the detention basin, a separate detention basin should be
considered at the location of the existing depressional storage location so off-
site flow is attenuated to the same degree in pre-project compared to in post-
project conditions. The required compensatory storage should be added to
the site storage requirement, and this total volume requirement should be
available below the detention basin overflow elevation. It is not necessary to
provide incremental compensatory storage for fill of depressional storage.

For developments in which the site storage requirement and depressional
storage mitigation are to be provided in the same basin, the outlet structure
for the basin should be designed to demonstrate that the storage is utilized
during the 100-year design storm. This must be demonstrated using a
hydrograph model. For example, the required storage volume for a site is
normally based on the allowable release rate of 0.15 cfs/ac for a 100-year
storm. If depressional storage mitigation is required, the release rate must be
reduced sufficiently so that the 100-year peak elevation corresponds to a
storage volume equal to the site storage requirement plus the depressional
storage. If the outlet control structure needed to accomplish this is impractical
for maintenance reasons, the Administrator may consider alternative designs.

8 T202 Site Runoff Requirements

8 T202 lists some of the appropriate hydrologic and hydraulic calculation
methods with which runoff can be calculated and suggest ways in which it can
be adequately collected and conveyed without causing any negative impacts
for a given design frequency. A site runoff example is contained in Figure 3,
where the proposed site drains to one facility.

8§ T202.1 Stormwater Facility Discharges

For simple developments with few drainage facilities, the criteria of this
section should be met if:

1. All site runoff exits the site through vegetated swales (i.e., runoff velocities
are minimized); and

2. All site runoff exits the site either into an adjacent drainage way or spreads
overland in the same direction as the predevelopment drainage, or into a
drainage easement that is continuous until it reaches an existing
downstream drainageway.

3. The runoff from the site demonstrated to be safely conveyed to a stream.
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For larger developments or smaller developments that do not meet the above
conditions, these criteria require that the developer consider the full impact
site drainage system may have on downstream locations. It is necessary to:

1. Identify all points where runoff will exit the drainage site. This will include
point discharge locations (where sump pumps discharge or where flows
from drainage pipes, culverts, swales, or other drainage ways exit the site)
as well as areas where diffused overland flow will exit the site.

2. Determine whether these immediate discharge points will be affected by
the discharge. This will include considering the exit points susceptibility to
water damage (i.e., is the drainage ditch expected to convey water, or is a
walkway expected to stay dry, etc.?).

3. Determine whether the discharge quantity will affect the discharge point
adversely. In general, if:

a) The existing drainage patterns have been retained such that the points
of discharge from the site have the same tributary areas as before
discharges; and

b) The discharge quantity at each point will be less than the pre-
development flow rate to that point under pre-development conditions;
and

c) The point has been historically free from flood damage;

then the discharge quantity will probably not cause damage to the
adjacent property. It is the responsibility of the applicant to check if the
waterway can handle the post development flows long term without
causing severe erosion. The applicant should consider using an energy
dissipater system at the outlet of a storm sewer system that empties into a
waterway.

If all the conditions above are not met, the developer must demonstrate that
the proposed site drainage will not affect adjacent properties adversely. The
developer is not responsible for rectifying off-site pre-existing failures to meet
the criteria of the Ordinance. However, the developer is responsible for
demonstrating that the development will not exacerbate existing related flood
problems.
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8§ T202.2 Minor Stormwater System Criteria

Minor stormwater system drainageways are swales, channels, catch basins,
drains, pumps, storm sewers, etc., that are designed for the motoring safety
and convenience of the public (the normal drainage systems that convey
water during frequent storms rather than allowing the runoff to pond or run on
walkways, streets, or other locations where it would inconvenience public
access or use of a site). The 10-year recurrence frequency is typically
selected to define the upper limit for the minor stormwater system; however
the choice of design frequencies is a matter of local ordinances such as
subdivision codes and highway department policy.

For many developments, storm sewers typically comprise the majority of the
minor drainage system. Various texts are available to provide methodologies
for designing a storm sewer system. The Ordinance does not specify
requirements for storm sewer design; these requirements are intended to be
provided by the local ordinance or municipal code. The following points may
be useful to consider when designing a storm sewer system:

1. Return Period 7 the design return period will be determined from
the local ordinance. The Ordinance requires Bulletin 70 rainfall data
and allows the Rational Method for computation of design runoff
rates.

2. Minimum Pipe Sizei a 120 di a meypially the mimneum
diameter allowed to minimize the potential for pipes to become
clogged. However, this is also a local ordinance requirement.

3. Minimum Velocity T To minimize the potential for solids to be
deposited in the sewer, the typical minimum velocity should be 3.0
feet/second for a 10-year storm. Table 2 summarizes the slopes
needed to achieve 3 ft/s for various pipe diameters and roughness
coefficients.

4. Spacing of Manholes T Manholes should be placed whenever there
IS a junction or a change in grade or direction. The maximum
spacing is usually between 300 i 400 feet for smaller pipes, or as
much as 500 feet for larger pipes. Guidance should be provided by
the local ordinance.

5. Pipe Elevation Changes at Structures 1 Whenever a pipe or pipes
entering a structure have a different diameter than the outlet pipe,
there is commonly a grade change between inverts. The crown
elevations of the pipes are commonly matched. However, other
guidance suggests matching the hydraulic grade lines or the 0.8D
(80% of the diameter) points of all pipes.

6. Minimum Depth of Cover i storm sewers typically require
approximately 3 feet of cover to protect the structure of the sewer
from surface loading. Extra strength pipes or special backfill
methods may be used when cover is limited.
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Table 2
Minimum Pipe Slopes to Achieve Velocity = 3 ft/s

Pipe Diameter (in.) Percent Slope ( ft/ft) * (100)
Flowing full n=.013 n=.014 n=.015
10 0.555 0.643 0.739
12 0.435 0.505 0.579
15 0.323 0.375 0.430
18 0.253 0.294 0.337
21 0.206 0.239 0.275
24 0.173 0.200 0.230
27 0.148 0.171 0.196
30 0.128 0.149 0.171
36 0.101 0.117 0.134
42 0.082 0.095 0.109
48 0.069 0.079 0.091
54 0.059 0.068 0.078
60 0.051 0.059 0.068
66 0.045 0.052 0.060
72 0.040 0.046 0.053
78 0.036 0.042 0.048
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8 T202.3 Major Stormwater System Criteria

Major stormwater system drainageways are flow paths used only during
major storms when the minor systems are overloaded. Restricting major
stormwater flows to drainageways reduces the potential for flood damage.

All drainageways through the property that convey flows from areas off the
development site should be left undisturbed or sized in accordance with the
guidance set forth below.

Design of the major/minor systems may require:

1. Calculation of runoff rates for both the minor system criteria (typically 10-
year design storm event) and the major system criteria (the 100-year
design storm event);

2. Designing cul vert s, swal es, catch basi
convey the minor design event fully; and

3. Calculating overland flow paths (broad swales, roadways, etc.) sufficient
to carry the major design event flows and verifying that these flow paths
do not result in property damage.

Sizing of the drainageways should:

1. Use t he Manni orgges changelsasshowmin § T201.5. All
drainageways should be designed for open-channel flow conditions. For
minor stormwater systems that do not use open-channels, the
drainageways may be calculated using the Rational Method.

2. Have major stormwater system hydraulic grade lines (water surface
elevation plus the pressure head) below elevations that could potentially
cause damage. It is recommended that the building top of foundation be
placed no less than one foot above the hydraulic grade line. Hydraulic
grade line evaluations must proceed upstream from:

a) A demonstrated free overflow; or

b) The expected base flood elevation of the most downstream point
analyzed; or

c) An alternative assumption demonstrated to be appropriate and
conservative.

Steady-state backwater calculations are appropriate for calculating
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hydraulic grade lines in low-impact systems remote from the floodplain.

Such calculations must consider at least the pressure and velocity heads

of all drainageways. Tools that may be appropriate to assist in calculations

include spreadsheets, WSP-2, HEC-2, HEC-RAS and, FHWAGs HY
and Hydraflow.

3. Employ flood routing techniques for hydraulic evaluations for
drainageways downstream of storage systems that address the time-
varying nature of the storage facility adequately. If all storage basins are
off-line or not in sequence, time-varying hydraulic routing need not be
considered. Include the maximum discharge rates from the storage facility
in the flow estimate at all downstream points.

For in-line or sequential basins, the routing downstream must consider
explicitly, or estimate conservatively, the impact of sequential storms,
alternative storm patterns, and routing impacts between storage facilities.
Continuous hydrologic routing techniques provide the explicit treatment of
these factors. Such routing can be accomplished manually or by using
appropriate time-varying hydraulic programs (e.g., STORM, SWMM, FEQ,
UNET, HSPF).

4. Control maximum drainage system velocities in flow over roadways to
address public safety needs. A commonly applied guide is that the
product of velocity (ft./sec.) and depth (ft.) should not exceed a value of 4
for the storm with a 0.01 probability of occurrence in any year. 8§ T202.8
defines the maximum allowable flow depths for transverse stream
crossings of roads. This Guidance does not apply to existing
watercourses for which the applicant has no control over the design.

Design of drainageways should:

1. Have sufficient energy dissipation at the outlet to prevent scouring of the
streambank, bed, or downstream land. Armoring of the stream channel
should not be considered in lieu of energy dissipation. Energy dissipation
is essential to avoid transferring scour and stability problems further
downstream. Examples include stone riprap, concrete baffles, and riprap
outlet basins.

2. To the extent possible, open-channel drainageways should have
permanently deep rooted vegetated side slopes and inverts with velocities
sufficiently limited to prevent scouring. This guide addresses the Plan
requirement to control sediment and erosion from drainageways.

3. Have reasonable sideslopes given the engineering properties of the

materials. A 3:1 sideslope typically provides adequate stability in an earth
channel and is a mowable slope. A 4:1 or shallower sideslope is
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desirable. Deviations from the minimum value should be justified by
appropriate calculations (e.g., slope stability calculations) and
maintenance plans that do not require mowing.
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8§ T202.4 Existing Sub-Surface and Surface Drainage Systems

The applicant must locate all existing field tile systems on the project site.

Particular attention should be paid to those field tile systems that are used to

convey off-site flow through the site to a downstream location. It is the
responsibility of the developer to maintain adequate capacity of off-site drain

tile systems entering the site. The potential for expansion of an existing

agricultural drain can be determined by checking the tributary area upstream

of a development which contains hydric soil and multiplying by 0.003 cfs/acre.

I f a drain tile system outlets into an a
downstream drain tile capacity must be calculated using the slope and size of

the drain tile. If the developer is not able to determine the capacity of the
downstream system, then the assumption for the capacity should be limited to

0.003 cfs/acre multiplied by the amount of acres of hydric soil tributary to the
downstream system at the point where it exitsthedevel oper 6s proper |
developer has the option of:

1. Release into the existing drain tile system at the pro-rated capacity of the
downstream field tile or 0.003 cfs/acre, whichever is less. Discharge would
be designed in conjunction with extended detention. Or;

2. Negotiate with the downstream property owner to upsize the field tile
system to a greater capacity.
3. Bypass the discharge around or through the downstream property to a
location with adequate capacity for the flow. Care must be taken to avoid
discharge to a different watershed. Easements may be required to make
sure the newly installed drainage system can be maintained downstream
of the site.
4. Negotiate with the downstream property
Draino through tobepedobwnst rSeeeem spcti on 2
Rateso for further discussion.

If the developer releases at 0.003 cfs/acre for the storm with 1% probability of
occurrence in any year, the remaining 0.147 cfs/acre would need to be safely
conveyed overland to the downstream property and discharged without
scouring. The pro-rated capacity of a field tile can be determined as a
percentage of the tributary area.

All field tile systems that do not serve a particular benefit (i.e., draining open
space) must be removed. It is not acceptable to only remove a few sections
of the tile system. The concentration and conveyance of infiltrated runoff may
cause problems if partial tile systems are left in place. Any on-site field tiles
which remain on-site must be identified in record drawings.

Sub-surface drains within the right-of-way that are replaced should be sized

by either multiplying the amount of acres of hydric soil tributary to the system
at the point it exits the right-of-way by 0.003 ac-ft/acre, or the existing size of
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the drain, whichever is greater.

8§ T202.5 Design Runoff Rate

The design release rate for a development is described in § T203.1. This
section describes hydrologic methods associated with conveyance
calculations.

Pre-developed runoff rates must account for any depressional storage and all
other hydrologic features (e.g., soil conditions, ground cover and
topography).Acceptable event hydrograph computer models for determining
the allowable release rate are: HEC-HMS, HEC-1 with SCS runoff method,
TR-20, and TR-55 tabular method. The Administrator has the discretion to
allow other event hydrograph models. The models listed in the Ordinance are
all public domain models.

For calculation of design rates for conveyance, the Rational Method can be
used for small subareas if the total drainage area at the point of design is 20
acres or less. Table C1 in Part 2 of the Manual lists typical runoff coefficients
for use with the Rational Method.

Hydrologic analyses performed to determine design runoff rates for areas
greater than 20 acres, or to determine the existing depressional storage on a
site, should use a hydrograph model in conjunction with a critical duration
analysis. A critical duration analysis calculates the peak runoff rate (or
depressional storage volume) from a watershed for the following storm
events: 1-, 2-, 3-, 6-, 12-, 18-, 24-, 48-, 72-, 120-, and 240-hour. An example
of a critical duration analysis is shown below.

Example: A development has an off-site drainage area of 100 acres as
delineated on the Will County 2-foot topographic map. The time of concentration for
the off-site area is 1.5 hours, and the Runoff Curve Number is 80. Determine the
critical duration and peak discharge to be by-passed through the development.

Solution: A TR-20 hydrologic model was used for the critical duration analysis.
The following data was input to the model:

Drainage Area = 0.15625 square miles (100ac)
Time of Concentration = 1.5 hours
Runoff Curve Number = 80

The rainfall tables used (RAINFL 6, 7, 8, 9) are the Huff 1%, 2™ 3 and 4™ quartile
distributions. The rainfall depths used are ISWS Bulletin 70 values, as listed in Table
3. The TR-20 hydrologic model input/output is listed below. Figure 3 shows the
peak discharge is 143 cfs, which corresponds to the 2-hour critical duration storm
event.

FIGURE 3
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Critical Duration Analysis TR-20 Model Output

FRkRRRRRARB0-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGYikksikiibiiis

JOB TR-20

TITLE Will County Technical Manual

TITLE Critical Duration Analysis Example

5 RAINFL 6 0.05

8 0.00 0.16 0.33

8 0.60 0.66 0.7

8 0.82 0.8 0.86

8 0.92 0.94 0.96

8 1. 1. 1.

9 ENDTBL

5 RAINFL 7 0.05

8 0.00 0.03 0.08

8 0.22 0.29 0.39

8 0.70 0.76 0.81

8 0.9 0.93 0.95

8 1. 1. 1.

9 ENDTBL

5 RAINFL 8 0.05

8 0.00 0.03 0.06

8 0.15 0.19 0.23

8 0.38 0.45 0.57

8 0.85 0.89 0.92

8 1.00 1.00 1.00

9 ENDTBL

5 RAINFL 9 0.05

8 0.00 0.02 0.05

8 0.13 0.16 0.19

8 0.28 0.32 0.35

8 0.51 0.59 0.72

8 1. 1. 1.

9 ENDTBL

6 RUNOFF 1 - 1 2 .15625 80.
ENDATA :

7 INCREM 6 0.25

7 COMPUT 7 1 1 0.0 3.92
ENDCMP 1

7 COMPUT 7 1 1 0.0 4.84
ENDCMP 1

7 COMPUT 7 1 1 0.0 5.34
ENDCMP 1

7 COMPUT 7 1 1 0.0 6,25
ENDCMP 1

7.COMPUT 7 1 1 0.0 7.25
ENDCMP 1

7 COMPUT 7 1 1 0.0 7.84
ENDCMP 1

NOPLOTS

J4JJd DECO4
0.43 0.52
0.75 0.79
0.88 0.90
0.97 0.98

1. 1.
0.12 0.16
0.51 0.62
0.85 0.88
0.97 0.98
1. 1.
0.09 0.12
0.27 0.32
0.70 0.79
0.95 0.97
1.00 1.00
0.08 0.10
0.22 0.25
0.39 0.45
0.84 0.92
1. 1.

1.50

1. 62

2. 62

3. 62

6. 62

12. 72

18. 82

HUFF IST
QUARTILE

HUFF 2ND
QUARTILE

HUFF 3RD
QUARTILE

HUFF 4TH
QUARTILE

1 100ac

1 3hr

1 6hr

1 12hr

1 18hr

Fkkdikdiokkiekksekkkke 8080 |IST OF INPUT DATA (CONTINUED )¥dshsedesiesessedsesdesetsede s

7 COMPUT 7
ENDCMP 1
7 COMPUT 7
ENDCMP 1
7 COMPUT 7
ENDCMP 1
7 COMPUT 7
ENDCMP 1
7 COMPUT 7
ENDCMP 1
ENDJOB 2

1

1

1

0.0

0.0

0.0

0.0

0.0

**END OF 80-80 LIST

8.34

9.00

9.67

9.96

11.14

24.

48.

72,

120.

240.

82

92

92

92

92

1 24hr

1 48hr

1 72hr

1 120hr

1 240hr
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FIGURE 3
Critical Duration Analysis TR-20 Model Output (continued)

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL' INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD RAIN. ANTEC MAIN PRECIPITATION PEAK DISCHARGE
STRUCTURE CONTROL ~ DRAINAGE TABLE MOIST TIME  <-=r-=eseseee- mEmmememe—— RUNOFF = -=-=-scemeccmcmmccma e
10 OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION.  TIME RATE RATE
(SQ MI) (HR)  (HR) (IN) (HR) (IN) - (FT) (HR) (CFS) (CsSM)

ALTERNATE 0 STORM 1
+

XSECTION 1 RUNOFF .16 6 2 .25 .0 3.92 1.00 1.98 .- 1.40 131.05 838.7
XSECTION  1° RUNOFF .16 6 2 .25 .0 4.84 2.00 2.75 - 1.57 143.17 916.3
XSECTION = 1 RUNOFF .16 6 2 .25 .0 5.34 3.00 3.19 “-- 1.72 137.53 880.2
XSECTION -1 RUNOFF .16 6 2 .25 .0 6.25 6.00 4,00 .- 2.09 116.73 747.1
XSECTION 1 RUNOFF .16 7 2 25 .0 7.25 12.00 4.92 --- 5.90 101.28 . 648.2
XSECTION 1 RUNOFF = .16 8 2 .25 .0 7.84 18.00 5.47 12.14 89.76 574.4
XSECTION 1 RUNOFF .16 8 2 .25 .0 8.34 24.00 5.9 --- 15.93 76.12 487.2
XSECTION 1 RUNOFF .16 9 2 .25 .0 9.00 48.00 6.56 --- 41.22 43.70 279.7
XSECTION 1 RUNOFF .16 9 2 .25 .0 9.67 72.00 7.20 .- 61.38 32.11 205.5
XSECTION 1 RUNOFF .16 9 2 .25 .0 9.96 120.00 1.71 --- 74.75 5.31 34.0
XSECTION 1 RUNOFF .16 9 2 .25 .0 - 11,14 240.00 .46 === 74.752 1.617 10.3
1
TR20 XEQ 12-02-04 10:01 Will County Technical Manual JOB 1. SUMMARY
REV PC 09/83(.2) Critical Duration Analysis Example JJJ DECO4 PAGE 4

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE

STRUCTURE AREA STORM NUMBERS..........
) (saMD 1

0 XSECTION 1 .16

.
ALTERNATE 0 , 1.61

1END OF 1 JOBS IN THIS RUN
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8 T202.6 Design Rainfall

For design storm events, the lllinois State Water Survey (ISWS) Bulletin 70

Northeast Sectional Rainfall Statistics will be used. When designing for

storage volume the 24-hour duration must be used. To design the
conveyance capacity for stormwater systems when the Rational Method is not

being used, or for the hydrologic analysis of a watershed, the critical duration

with the highest peak discharge shall be selected. The durations that

comprise a critical duration analysis are the 1-. 2-. 3-, 6-, 12-, 18-, 24-, 48-,

72-, 120-, 240-hour storm events. Table 3 lists the ISWS Bulletin 70
precipitation dept hs for vari ous dur at i
values in Table 3 were determined using the Isohyetal maps for Northeast

lllinois found in Bulletin 70 and shown in Figure 4; they represent an average

rainfall depth for Will County. Each Stormwater Administrator may require

di fferent rainfall depths based on the mu

TABLE 3
lllinois State Water Survey Bulletin 70
Rainfall Depths Averaged for Will County

Frequency

Duration 1-year 2-year 5-year 10-year 25-year 50-year | 100-year

5 min 0.31inch | 0.38inch | 0.49inch | 0.59inch | 0.71inch | 0.84 inch | 1.00 inch
10 min 0.54 0.66 0.85 1.03 1.25 1.47 1.75
15 min 0.69 0.85 1.09 1.32 1.61 1.89 2.25
30 min 0.95 1.17 1.50 1.81 2.20 2.58 3.08

1 hour 1.21 1.49 1.90 2.30 2.80 3.28 3.92

2 hour 1.49 1.83 2.35 2.84 3.45 4.05 4.84

3 hour 1.64 2.02 2.59 3.14 3.81 4.47 5.34

6 hour 1.93 2.37 3.03 3.67 4.47 5.24 6.25
12 hour 2.24 2.75 3.52 4.26 5.18 6.07 7.25
18 hour 241 2.97 3.80 4.61 5.60 6.56 7.84
24 hour 2.57 3.16 4.05 4.90 5.96 6.98 8.34
48 hour 2.77 3.42 4.37 5.29 6.43 7.54 9.00
72 hour 2.98 3.67 4.69 5.68 6.91 8.10 9.67
120 hour 3.25 3.93 4.91 5.70 6.93 8.04 9.96
240 hour 4.12 4.95 6.04 6.89 8.18 9.38 11.14
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FIGURE 4
Isohyetal Maps for Northeast lllinois from lllinois State Water Survey Bulletin
70

25 2,4 2.3 3.0 28

V"&NIV TARE L WCHENRY z'guxs
25 2.3
L

KANE EANE

CO0K
2.5 Fl
L TUFAGE
3.1
327 3.1
1-year, 24-hour 2-year, 24-hour
3.4 3.75 a7s
L—”A L 37s
4.00
3.6
KANE To0K KANE TooR
) 425 J\ 8 &
5U
3.8 SEFAR;/\'E 4.50 Y f
’ /S 4 Y
% .26 777
T 3/// 4.75g 4,50
40 A4 7 1
4.1
5,00
6,00
5-year, 24-hour 10-year, 24-hour

Figure 14. Frequency distribution of 24-hour maximum rainfall (inches),
six-county area (adjusted)
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FIGURE 4
Isohyetal Maps for Northeast lllinois from lllinois State Water Survey Bulletin
70 (continued)
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